
t • 

SUSANA MARTINEZ 
Governor 

JOHN A. SANCHEZ 
Lieutenant Governor 

October 16, 2015 

Gt~ 
NEW MEXICO 

ENVIRONMENT DEPARTMENT 

2905 Rodeo Park Drive East, Building 1 
Santa Fe, New Mexico 87505-6303 

Phone (505) 476-6000 Fax (505) 476-6030 
www.env.nm.gov 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

RYAN FLYNN 
Cabinet Secretary 
BUTCH TONGATE 
Deputy Secretary 

Doug Hintze, Manager 
U.S. Department of Energy 
EM-Los Alamos Field Office, DOE 
3747 West Jemez Rd, MS A316 
Los Alamos, NM 87544 

Michael Brandt, Associate Director 
Environment, Safety, Health 
Los Alamos National Laboratory 
P.O. Box 1663, MS K491 
Los Alamos, NM 87545 

RE: ESTABLISHMENT OF GROUNDWATER BACKGROUND FOR THE 
REGIONAL AQUIFER, LOS ALAMOS NATIONAL LABORATORY 
EPA ID#NM0890010515 
HWB-LANL-GW-MISC 

Dear Messrs. Hintze and Mr. Brandt: 

The March 1, 2005, Compliance Order on Consent (the Order), Section IV.A.3.d (most 
recent revision on October 29, 2012) set forth a requirement by the United States 
Department of Energy (DOE) and Los Alamos National Laboratory (LANL or the 
Laboratory) to conduct and prepare a groundwater investigation report for naturally 
occurring metals and general chemistry (e.g., nitrate). In February 2007, DOE and the 
Los Alamos National Security, L.L.C's (collectively, the Permittees) submitted a report 
to the New Mexico Environment Department (NMED) entitled Groundwater 
Background Investigation Report, Revision 2. On March 23,2007, NMED approved the 
report with direction. In response to NMED's approval with direction, the Permittees 
submitted a third revision in May 2007. On February 5, 2010, NMED directed the 
Permittees to update the groundwater background for the facility. In response to NMED's 
direction to update the groundwater background, the Permittees submitted "Groundwater 
Background Investigation Report, Revision 4", dated August 2010. On July 25,2011, 
NMED approved, with modifications, the Permittee's Revision 4 report. In November 
2011, the Permittees submitted a final revision entitled Groundwater Background 
Investigation Report, Update to Revision 4 (EP2011-0354, LA-UR-11-6228). The 
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groundwater background data set incorporated into Revision 4 (Report) included results 
from background springs and wells sampled between January 2000 and March 2010. 
Since 2010, additional monitoring wells have been installed in the regional aquifer that 
produce representative samples and water-quality data that are considered to be of 
background quality, with "background" being defined as groundwater not impacted by 
modem-day pollutants from industrial or municipal waste-water discharges. Such 
groundwater, as represented by the regional drinking-water aquifer beneath the Pajarito 
Plateau, would not contain a modem-age (e.g., post-1943) component of recharge and 
would exhibit residence time in excess of 1000 years. 

The background data set presented in the Report, and all prior revisions, was acquired by 
using methodologies desfgned for groundwater monitoring purposes, in accordance with 
the Order, and not for determining accurate and precise background concentrations. As a 
result, a significant amount of non-detect data were incorporated in the Report. For 
example, the 23 Target Analyte List (TAL) total-dissolved metals published in the Report 
comprised 4307 observations with 44% of the observations having a detectable result and 
56% being non-detectable by analytical methods used during laboratory analyses of 
groundwater samples. This high percentage of non-detectable data within a background 
data set for the regional aquifer is undesirable, especially when evaluating whether or not 
anthropogenic impacts to groundwater have ·occurred or for early-warning monitoring at 
and near (i.e., sentinel wells) municipal water-supply wells. For proper contaminant
detection monitoring, it'is critical to have detection and reporting limits that yield as high 
as possible percentage of detectable results. 

It should be understood that the contract laboratory method-detection limits and 
quantitation limits reported by the Permittees in the Report were not intended for 
background determination or low-level contaminant-detection monitoring, including 
important analytes such as chromium. Furthermore, the background sampling stations 
selected by the Permittees were not optimal because they included water-supply 
(production wells) that are completed at much greater depths and with longer screened 
intervals than most regional aquifer monitoring wells. Of the 29 regional aquifer 
background sampling stations selected by the Permittees and presented in the Report, 
eight were water-supply wells. A reliable and technically defensible groundwater 
background data set must incorporate high qu~lity analytical methods with low detection 
limits and sampling stations that best represent the protected aquifer. In addition, since 
non-contaminated monitoring wells are susceptible to future contamination from 
migrating contaminant plumes, it is essential to perform low-level detection monitoring at 
monitoring and supply wells located near both vapor-and aql1eous-phase plumes. 

In 2011, NMED initiated a project to determine low-level background concentrations for 
the 23 TAL metals (excluding mercury) and 19 other trace metals such as molybdenum, 
strontium, and uranium to improve the background data set for metals (total dissolved) in 
the regional aquifer. The overall intent of the project is to increase the protection of 
groundwater resources beneath and downgradient of the Permittee's facility. High 
resolution-inductively coupled plasma mass spectrometry (HR-ICPMS or HRMS) was 
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the method used to quantify concentrations of these metals at low levels of detection and 
quantitation. Analytical services for the HRMS analyses were provided by ALS 
Environmental- Vancouver, Canada (ALS). During 2011 and 2012, NMED collected 
102 samples for low-level HRMS analyses at 34 well screens located on the Pajarito 
Plateau and eight springs discharging in White Rock Canyon. Of these 42 sampling 
stations, six springs and 11 wells or well screens were identical to several of the locations 
sampled as part of the Permittee's Report. The selected background stations vary 
spatially from the western portion of the Laboratory near the recharge zones in the Sierra 
de Los Valles to the discharge zones located near the eastern edge of the Pajarito Plateau 
(e.g., R-16r) and regional aquifer springs located on or near the western bank of the Rio 
Grande in White Rock Canyon. Stations were selected based on having average chloride 
concentrations less than 3 mg/L and no measurable tritium activities (<2 pCi/L). The 
sampling stations represent each of the five major Pliocene and Miocene age regional
aquifer lithologies, including the Puye Formation, Tschicoma Formation, Totavi Lentil, 
basaltic rocks of the Cerros del Rio volcanic field, and Chamita Formation. 

Along with the HRMS filtered-metals data set, NMED compiled filtered/dissolved 
anions, total dissolved solids, and hardness data, and field-parameter measurements 
collected by LANL at the stations selected for background determination. Analytical 
results specific to this background data set were collected by the Permittees as part of the 
Interim Facility Groundwater Monitoring Program (e.g., IFGMP, 2012, LA-UR-12-
21331/EP2012-0092), and are reported in the Intellus database 
(http:/ /www.intellusnmdata.com/). This background data set spans the monitoring period 
2008 through 2012. 

Table 1lists sampling stations selected for regional aquifer groundwater background 
determination. The table also includes the sampling dates and the hydrostratigraphic or 
lithologic unit(s) for each well-screen interval and spring discharge point. Figure 1 shows 
the locations of all groundwater background sampling stations. 

All groundwater samples were collected at wellheads and spring discharge points or as 
close to the spring discharge points as possible. All groundwater samples were field 
filtered using either a 0.45 micrometer Geotech "dispos-a-filter"™ from Geotech 
Environmental Equipment, Inc. or a 0.45 micrometer syringe-top disk filter provided by 
ALS. Prior to sample collection, four liters of groundwater were passed through each 
Geotech filter to purge any leachable, low-level metals. Approximately 100 milliliters of 
groundwater were purged through the disk filters prior to sample collection to remove 
any leachable constituents. ALS provided all blank water used and analyzed as part of 
this investigation. 

ALS is certified through the Canadian Association for Laboratory Accreditation for 
providing accurate and technically defensible inorganic and organic analyses for air, soil, 
oil, waste solid, tissue, and water samples. This accreditation is valid to May 3, 2015. 
Various quality assurance/control water samples were collected as part ofthis 
investigation, including: 
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1. Eight blind duplicate samples; 

2. Four blind equipment-blank samples using 0.45-micrometer disk filters with one
time use disposable syringes; 

3. Four blind equipment blanks using 0.45-micrometer Geotech filters and 
disposable one-time use silicone tubing, and 

4. Three blind blanks. 

Results of blind duplicates of groundwater samples collected as part of this project are or 
will be available in the LANL-NMED Intellus database. Additional duplicate results for 
samples collected at other wells and springs that were not part of this project can also be 
found in Intellus. 

Trace metals with typical dissolved concentrations of less than 10 ~-tg/L in groundwater samples 
were analyzed by HR-ICPMS, modified from United States Environmental Protection Agency's 
(US EPA) method 200.8 (Revision 5.5). Inorganic solutes analyzed by the EPA 200.8M method 
include silver, aluminum, arsenic, boron, barium, beryllium, bismuth, cadmium, cobalt, 
chromium, cesium, copper, gallium, lithium, manganese, molybdenum, nickel, lead, rubidium, 
rhenium, antimony, selenium, tin, strontium, tellurium, thorium, titanium, thallium, uranium, 
vanadium, tungsten, yttrium, zinc, and zirconium. All groundwater samples were filtered through 
a 0.45 micrometer filter and acidified in the field with ultrapure nitric acid to a pH of2 or less. 
Instrument detection and reporting limits for the HR-ICPMS results for various dissolved trace 
metals (or elements) are below 1 ~-tg/L in the non-digested aqueous samples with turbidity values 
less than 1 NTU, and are available in Intellus. As an example, detection limits for total-dissolved 
chromium, lead, selenium, and zinc are 0.05 ~-tg/L, 0.005 ~-tg/L, 0.04 ~-tg/L, and 0.1 ~-tg/L, 
respectively. 

Trace metals with typical dissolved concentrations greater than 10 ~-tg/L in groundwater samples 
were analyzed by inductively coupled plasma optical emission spectroscopy (ICPOES), based on 
US EPA Method 6010B. Inorganic solutes analyzed by the EPA 6010B method include calcium, 
iron, magnesium, sodium, phosphorus, potassium, and silicon. Groundwater samples analyzed by 
the 6010B method were passed through a 0.45-micrometer filter (Geotech or disk) and acidified 
with ultrapure nitric acid to a pH of 2 or less. Instrument detection limits for the various 
dissolved trace elements analyzed by ICPOES are greater than 10 ~-tg/L in the non-digested 
aqueous samples with turbidity values less than 1 NTU. 

Compilation and statistical analyses for the low-level metals, major anions, total dissolved solids, 
hardness, and field parameters are similar to that prescribed in the Permittee's Report. For the 
low-level metals, outliers were not identified; therefore, all .metal results derived using the low
level methods (HR-ICPMS and ICPOES) were incorporated in the statistical analyses as 
discussed below. For major anions, total dissolved solids, and hardness data, only analytical 
results provided by General Engineering Laboratory (see IFGMP, 2012) were used in the 
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statistical analyses. Duplicate results and results with qualifiers such as hold-tiine exceedances 
were removed from the data set. Table 2 highlights all outliers specific to major anions, total 
dissolved solids, and hardness, which were not incorporated into the statistical analyses due to 
concerns regarding sample representativeness or data quality. For the field parameters, dissolved 
oxygen, pH, specific conductance, and temperature, outliers listed in Table 2 were identified 
using the United States Environmental Protection Agency's (US EPA) statistical-analysis 
software package ProUCL, Version 4.1 (Pro UCL). At a 5% significance level, up to 10 outliers 
were selected for each analyzed field parameter. Outlier analysis was not performed on 
oxidation-reduction potential (ORP) data. The ORP measurements are reported in millivolts 
(m V) and have not been converted to Eh values, which are dependent on ORP electrode filling 
solution and water temperature. 

The ProUCL software package and the ProUCL 2009 technical guidance document were 
used to determine the upper tolerance limits (UTL) as well as other statistical parameters 
(e.g., mean and median) for each constituent. A total of 51 chemical constituents and 
seven field parameters (e.g., pH) shown in Table 3 were included in the rigorous 
statistical analyses. Results of the statistical analyses include: 1) percentiles 25, 50, 75, 
and 90 and means for constituents with 100% detections, 2) Kaplan-Meier means for 
constituents with both detected and non-detected data, and 3) calculated UTLs for each 
constituent with at least 25% detections. The detection limit, or average of detection 
limits, if applicable, was substituted for the UTL for constituents with less than 25% 
detections (see Table 3). The UTL for each constituent was based on a 95% confidence 
level with 95% coverage. 

The methodology and order for selecting the appropriate UTL includes: 

a. If data have a normal distribution and the constituent was detected at 100% 
for each sample collected, then the normal UTL based on a 95% confidence 
level with 95% coverage was selected; 

b. If data have a normal distribution and the constituent was not detected at 
100%, then the maximum likelihood estimate of the UTL based on a 95% 
confidence level with 95% coverage was selected; 

c. If the data are gamma distributed and the constituent was detected at 100%, 
then the Wilson-Hilferty Approximate Gamma UTL was selected; 

d. If the data are gamma distributed, but the constituent was not detected at 
100%, then the Wilson-Hilferty Approximate Gamma UTL based on 
extrapolated data using the gamma regression-on-order statistics (ROS) 
substitution method was selected; 

e. If data have a lognormal distribution and the constituent was detected at 
100%, then the lognormal UTL based on a 95% confidence level with 95% 
coverage was selected; 
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f. If the data have a lognormal distribution but the constituent was not detected 
at 100%, then the lognormal ROS substitution UTL based on a 95% 
confidence level with 95% coverage was selected; 

g. If the data have no discernible distribution and the constituent was detected 
at 100%, then the nonparametric UTL based on a 95% confidence level with 
95% coverage was selected; and 

h. If the data have no discernible distribution and the constituent was not 
detected at 100%, then the nonparametric UTL Kaplan-Meier (95% 
confidence level with 95% coverage) was selected. 

In comparison to the Permittee's most current Revision 4 background data set for these particular 
constituents, many of the updated UTLs presented in Table 3 are lower than the Revision 4 
UTLs. For example, the updated UTLs for dissolved chromium, barium, chloride, and 
manganese are approximately one-half the concentration values in the Permittee's Revision 4 
Report. In some cases, the UTLs calculated by NMED and LANL are very similar (boron, 
calcium, fluoride, magnesium, dissolved silicon dioxide, sodium, sulfate, uranium, and 
vanadium). On the other hand, the updated UTLs for dissolved antimony, nitrate-nitrite as· 
nitrogen and phosphate as phosphorus, and field turbidity were slightly higher than the Revision 
4 UTLs. Differences in UTL values calculated by NMED and LANL are most likely related to 
the lower detection limits and associated higher percentage of detectable results for many of the 
trace metals reported by the NMED, as well as the quality and number of new or more recent 
background sampling locations for the regional aquifer. Solute concentrations that are above 
method detection limits and below reporting limits (J values) were considered by NMED in 
calculating UTL values for different metals. Statistical data for silicon dioxide (Si02) as noted in 
Table 3 were calculated from elemental silicon (Si) concentration results provided by ALS. The 
conversion from Si to Si02: 

Si02 (cone)= 2.14 x Si (cone), where 

2.14 = mwSi02 I Siaw (or 60/28), and 
mw = molecular weight and aw = atomic weight 

Attachment A provides output files for the ProUCL statistical analyses for each background 
constituent. 

Radionuclides, total (non-filtered) metals and anions, and total organic carbon were not 
evaluated as part of this updated data set ofUTLs. For these constituents, the Permittees must 
continue to apply the current UTLs as published in "Groundwater Background Investigation 
Report, Update to Revision 4", dated November 2011. 
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It is acknowledged that US EPA Region 6 participated in the funding associated with HR
ICPMS and ICPOES analyses of groundwater samples collected as part of this investigation. 

The UTLs presented in Table 3 for regional aquifer solutes and field parameters must be applied 
by the Permittees as screening values for all future groundwater sampling (detection monitoring) 
of the regional aquifer, as required in the March 1, 2005, Compliance Order on Consent, with 
revisions on June 18, 2008 and October 29, 2012. These regional aquifer background screening 
values or UTLs must be used to determine the presence or absence of anthropogenic 
contamination, the distribution, nature and extent of contamination, the reliability and 
representativeness of groundwater samples collected at monitoring wells and springs, and to 
assess natural attenuation and progress of active remediation. 

Should you have any questions, please contact Michael Dale of my staff at (505) 476-3078. 

Hazardous Waste Bureau 

cc: D. Cobrain, NMED HWB 
N. Dhawan, NMED HWB 
B. Wear, NMED HWB 
M. Dale, NMED HWB 
M. Hunter, NMED GWQB 
S. Yanicak, NMED DOE OB, MS M894 
P. Longmire, NMED DOE OB, MS M894 
L. King, EPA 6PD-N 
R. Martinez, San Ildefonso Pueblo 
D. Chavarria, Santa Clara Pueblo 
C. Rodriguez, DOE-EM-LA, MS A316 
J. Buckley, ENV-CP, MS K490 
A. Dorries, ADESH-ENV, MS K490 

File: Reading and LANL 2015, Groundwater Background 
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Figure 1. Map Showing Sampling Locations for the Regional Aquifer Groundwater Background Data Set, Los Alamos, New Mexico. 



Table 1. Groundwater Background Sampling Locations, Lithology, and Collection Dates. 

Location Litholo!!;iC Unit(s) Collection Dates 
LANL Data: 1/ 11 /08 to 4/ 17/12 

R-2 Cham ita Formation (Miocene Jemez fanglomerate)- Tear 
NMED Data 4117112 

LANL Data: 8/27/08 to 8/27/12 
R-6 Cham ita Formation (Miocene Jemez fanglomerate)- Tear 

NMED Data 8/27/ 12 

Puye Formation and Miocene pumiceous deposits- Tpfand Tjfp 
LANL Data: 2/ 14/08 to 10/3 1/ 12 

R-13 NMED Data 6/5112 & 10/31 / 12 

Puye Formation and Miocene pumiceous deposits- Tpf and Tjfp 
LANL Data: 8/20/08 to 11 /5/ 12 

R-14 S1 
NMED Data: 11 /811 1 to 11 /5112 

• • LANL Data: 2/6/08 to 8/9/ 12 
R-16r Totavi Lentil- Tpt 

NMED Data: 8/9/ 12 

LANL Data: 3113/08 to 5/2/ 12 
R-17 S1 Puye Formation - Tpf 

NMED Data: 5/2/ 12 

LANL Data: 3113/08 to 5/02/12 R-17 S2 Puye Formation - Tpf 
NMED Data: 5/2/ 12 

Puye Formation and Cerros de Rio volcanic fie ld - Tpf and Tb4 
LANL Data: 2/ 11108 to 10/15/ J? 

R-21 
NMED Data: 11 /3/ 11 to 1011511 2 

LANL Data: 10110/08 to 2/3/ 12 
R-27 Puye Formation- Tpf 

NMED Data: 2/3112 

LANL Data 5/ 19110 to 211112 
R-30 Puye Formation - Tpf 

NMED Data: 211 / 12 

LANL Data: 8/ 14/08 to 8/21112 
R-33 S1 Miocene pumiceous deposits- Tjfp 

NMED Data: 8/21/ 12 

LANL Data: 8114/08 to 8/21 / 12 
R-33 S2 Miocene pumiceous deposits- Tjfp 

NMED Data 8/21/ 12 

LANL Data: 6/22/09 to 10/22112 
R-37 S2 Puye Formation- Tpf 

NMEDData: 10/3111 1 to 10/22/ 12 

Puye Formation composed ofTb4 sediments - Tpfw/ Tb4 sediments 
LANL Data: 2/6/09 to 10/9112 

R-38 
NMED Data: 10/25/ 11 to 10/9112 

LANL Data 2119/09 to 10111112 
R-39 S1 Dacitic lavas and dacite-rich sed iments- Tb4 

NMED Data: 10/27/ 11 to 1011 11 12 

LANL Data: 1115/09 to 10/1211 2 
R-40 S2 Puye Formation- Tpf 

NMED Data: I 0/20111 to I 0112/ 12 

LANL Data: 2/22/09 to 11 /12/12 
R-44 S2 Puye Formation - Tpf 

NMED Data: 1111711 1 to 11 112/ 12 

LANL Data: 3/ 11 /09 to 11/16/1 2 
R-46 Puye Formation- Tpf 

NMED Data: 11 /8/ 11 to 111 16112 

LANL Data: 11 /23/09 to 1/18/12 
R-48 Tschicoma Formation- Tt 

NMED Data 1118/ 12 

LANL Data 6/23/09 to I 0115112 
R-49 S1 Dacitic lavas- Tb4 

NMED Data: 10/26111 to 10115/ 12 

LANL Data: 6118/09 to 10/25112 
R-49 S2 Totavi Lentil- Tpt 

NMED Data: 10/27111 to 10/25/ 12 

LANL Data: 3/11 /10 to 11 /9/ 12 R-50 S2 Miocene pumiceous deposits - Tjfp 
NMED Data: 11 /28/ 11 to 11 /9/ 12 

LANL Data: 3/8/ 10 to 10/ 10/ 12 
R-51 S1 Puye Formation- Tpf 

NMED Data: 10/21 / 11 to 10/10/ 12 

LANL Data: 6/ 18/ 10 to 10/ 10/ 12 
R-51 S2 Puye Formation- Tpf 

NMED Data: 10/2111 1 to 10110112 

LANL Data: 5/2/ 10 to 10116/12 
R-52 S1 Puye Formation - Tpf 

NMED Data: II / III I to 10/ 16112 

LANL Data: 4/23/1 0 to I 0/16112 
R-52 S2 Puye Formation - Tpf 

NMED Data: 11 / 111 1 to 10116/ 12 

LANL Data: 4119110 to 10/ 11 /12 
R-53 S1 Puye Formation- Tpf 

NMED Data: 4/24112 to 1011 1112 

LANL Data: 4/14110 to 10/111 12 
R-53 S2 Puye Formation- Tpf 

NMED Data: 10/25/ 11 to 10/ 11112 



Table 1. (Continued) 

Location Lithologic Unit(s) Collection Dates 
LANL Data: 2/2 1/ 10 to 10/24112 

R-54 S2 Puye Formation- Tpf 
NMEDData: 10/31111 to 10/24/ 12 

LANL Data: 8119/ 10 to 10/18112 
R-56 Sl Puye Formation- Tpf 

NMED Data: 11 /2/ 11 to 10/18/ 12 

LANL Data: 8/13/10 to 10118/12 
R-56 S2 Puye Formation- Tpf 

NMED Data: 11 /2/ 11 to 10/18112 

• LANL Data: 711 410 to 10/10112 
R-57 Sl Dacitic lavas - Tb4 

NMED Data: 10/2 111 1 to 10/10112 

LANL Data: 6/2511 0 to I 0/1 0112 
R-57 S2 Totavi Lentil- Tpt 

NMED Data: 10/2 1/ 11 to 10/10/ 12 

LANL Data: 12/16/10 to 11 /1 /12 
R-60 Puye Formation - Tpf 

NMED Data: 11 /22/1 1 to 11 /1/12 

LANL Data: 4/28/08 
Ancho Spring Totavi Lentil- Tpt 

NMED Data: 1/ 10/ 12 to 12/ 13/ 12 

Cham ita Formation (Miocene Jemez fanglomerate) covered by LANL Data: 9/29/08 to 9/24/ 12 
Spring 3AA 

landslide- Tear NMED Data: 10/3/ 11 to 9/24/12 

LANL Data: 9/30/08 to 9/25/ 12 
Spring 6 Cerros del Rio volcanics - Tb4 

NMED Data: 10/6/ 11 to 9/25/ 12 

LANL Data: 9/30/08 to 9/25/ 12 
Spring 6A Cerros del Rio volcanics covered by lands! ide - Tb4 

NMED Data: 10113/ 11 to 1/ 10/ 12 

LANL Data: 9/30/08 to 9/25112 
Spring SA Cerros del Rio volcanics covered by lands lide- Tb4 

NMED Data: 10/ 13/11 

LANL Data: 9/30/08 to 9/25/ 12 
Spring 9 Cerros del Rio volcan ics covered by landslide- Tb4 

NMED Data: 10/6/ 11 to 9/25112 

Cerros del Rio volcanics covered by landslide- Tb4 
LANL Data: 10/ 1/08 to 9/26112 

Spring 9A NMED Data: I 0/13/ II to 9/26/12 

LANL Data: 4/23/08 to 9/29/12 
Spring 9B Cerros del Rio volcanics - Tb4 

NMED Data: 10/6/11 to 1/10/ 12 



Table 2. Groundwater Background Outliers for Anions, Hardness, Total Dissolved Solids, and Field Parameters. 

Location Collection Date Outlier(s) Comment 

R-2 1114/2009 Specific Conductance 
Anomalously low value of23.2 ~S/cm. Rosner's outlier test using ProUCL 

identified the value as an outlier at a 5% significance level. 

R-13 5/14/2008 Specific Conductance 
Anomalously high value of 356 ~S/cm. Rosner's outlier test using ProUCL 

identified the value as an outlier at a 5% significance level. 

R-14 S1 2/27/2008 Entire Data Set Data suspect due to sample collection as part of well reconfiguration. 

~ • Data suspect due to sample collection too soon after well reconfiguration. Intelltls 
R-14 Sl 7/30/2008 Entire Data Set 

showing "1 0 day tot" statement in the Field Sample Comment column. 

R-16r 5/19/2008 
Total Phosphate as 

Data suspect due to anomalously high value of 15.1 mg!L. 
Phosphorus 

R-16r 8/9/2012 Total Dissolved Solids Analytical Hold Time exceeded. 

R-21 2/11/2008 Specific Conductance 
Anomalously low value of 20.5 ~S/cm. Rosner's outlier test using ProUCL 

identified the value as an outlier at a 5% significance level. 

R-21 12/4/2009 Br, Cl, F, and S04 Analytical Hold Time exceeded. 

R-27 4111/2008 Entire Data Set 
Data suspect due to Intellus showing "Has a sulfuric odor" statement in the Field 

Sample Comment column. 

R-33 Sl 8/14/2008 Specific Conductance 
Anomalously low value of 17.2 ~S/cm. Rosner's outlier test using ProUCL 

identified the value as an outlier at a 5% significance level. 

R-33 S2 8/14/2008 Specific Conductance 
Anomalously low value of 16.43 ~S/cm. Rosner's outlier test using ProUCL 

identified the value as an outlier at a 5% significance level. 

R-37 S2 6/22/2009 Dissolved Oxygen 
Anomalously low value of 1.01 mg/L. Rosner's outlier test using ProUCL 

identified the value as an outlier at a 5% significance level. 

Data suspect due to Intellus showing "1st full suite (characterization) sample 
R-37 S2 11/18/2009 Entire Data Set after installation of new Baski sampling system. 6 CV purge. Clone of CAM0-1 0-

5484" statement in the Field Sample Comment column. 

R-37 S2 12118/2009 Specific Conductance 
Anomalously high value of 215 ~S/cm. Rosner's outlier test using ProUCL 

identified the value as an outlier at a 5% significance level. 
-·-·------ -



Table 2. (Continued) 
Location Collection Date Outlier(s) Comment 

R-38 12/4/2008 Entire Data Set Data suspect due to anomalously high concentrations. 

R-38 1/23/2009 Entire Data Set 
Data suspect due to anomalously high concentrations and Intellus showing "1 0 day 

tot" statement in the Field Sample Comment column .. 

• • 
R-38 8/21/2009 Specific Conductance 

Anomalously high value of 244 ~S/cm. Rosner's outlier test using ProUCL 
identified the value as an outlier at a 5% significance level. 

R-38 7/26/2011 Hardness 
Data suspect due to Intellus showing two values for the same sample with one 

result anomalously high and the other low. 

R-39 12/9/2009 Br, Cl, F, and S04 Analytical Hold Time exceeded. 

R-40 S2 2/23/2010 Temperature 
Anomalously low value of 15 .48°C. Rosner's outlier test using ProUCL identified 

the value as an outlier at a 5% significance level. 

R-41 S2 911/2009 Specific Conductance 
Anomalously high value of 344 ~S/cm. Rosner's outlier test using ProUCL 

identified the value as an outlier at a 5% significance level. 

R-46 2110/2009 Entire Data Set 
Data suspect due to anomalously high concentrations and Intellus showing "R-46 

Decon water filtered" statement in the Field Sample Comment column .. 

R-46 2/25/2009 Entire Data Set 
Data suspect due to anomalously high concentrations and Intellus showing "Drill 

pit fluids R-46 10 day tot" statement in the Field Sample Comment column .. 

R-46 3117/2009 Dissolved Oxygen 
Anomalously high value of 13.45 mg/L. Rosner's outlier test using ProUCL 

identified the value as an outlier at a 5% significance level. 

R-46 3/17/2009 Temperature 
Anomalously low value of 7.6°C. Rosner's outlier test using ProUCL identified 

the value as an outlier at a 5% significance level. 

R-46 5/13/2009 Entire Data Set 
Data appear to be duplicated data for original sample but not noted as duplicate in 

Intellus. 

R-46 8/3/2011 Alkalinity-C03+HC03 Data suspect due to an anomalously high value of 530 mg/L. 

R-46 11116/2012 Dissolved Oxygen 
Anomalously low value of 0.5 mg/L. Rosner's outlier test using ProUCL 

identified the value as an outlier at a 5% significance level. 



Table 2. (Continued) 
Location Collection Date Outlier(s) Comment 

R-49 S1 6/23/2009 Dissolved Oxygen 
Anomalously low value of 0.52 mg/L. Rosner's outlier test using ProUCL 

identified the value as an outlier at a 5% significance level. 

R-49 S1 12/7/2009 Br, Cl, F, and S04 Analytical Hold Time exceeded. 

R-49 S2 12/9/2009 Br, Cl, F, and S04 Analytical Hold Time exceeded. 

R-49 S2 10/7/2010 Hardness Dat~ suspect due to anomalously low value of 1.24 mg/L. • 

R-50 S2 3/1112010 Temperature 
Anomalously low value of 13.78°C. Rosner's outlier test using ProUCL identified 

the value as an outlier at a 5% significance level. 

R-50 S2 8/16/2012 Nitrate-Nitrite as Nitrogen Analytical Hold Time exceeded. 

R-51 S 1 6118/2010 Dissolved Oxygen 
Anomalously high value of 11.19 mg/L. Rosner's outlier test using ProUCL 

identified the value as an outlier at a 5% significance level. 

R-51 S2 2/22/2010 Entire Data Set 
Data suspect due to Intellus showing "Samples filtered@ TA-59 stormwater lab" 

statement in the Field Sample Comment column. 

R-51 S2 10/19/2010 Entire Data Set Data suspect due to an anomalously high value of 120 mg/L. 

R-52 S1 5/2/2010 Total Dissolved Solids Analytical Hold Time exceeded. 

Sample collected down stream of spring source and mixing with an iron-rich 
Ancho Spring 9/30/2008 Entire Data Set microbial mat. Very high Fe and Mn concentrations compared to concentrations 

from samples collected at the spring source. 

Sample collected down stream of spring source and mixing with an iron-rich 
Ancho Spring 9/29/2009 Entire Data Set microbial mat. Very high Fe and Mn concentrations compared to concentrations 

from samples collected at the spring source. 

Sample collected down stream of spring source and mixing with an iron-rich 
Ancho Spring 9/28/2010 Entire Data Set microbial mat. Very high Fe and Mn concentrations compared to concentrations 

from samples collected at the spring source. 

Sample collected down stream of spring source and mixing with an iron-rich 
Ancho Spring 10/7/2011 Entire Data Set microbial mat. Very high Fe and Mn concentrations compared to concentrations 

from samples collected at the spring source. 

Sample collected down stream of spring source and mixing with an iron-rich 
Ancho Spring 9/25/2012 Entire Data Set microbial mat. Very high Fe and Mn concentrations compared to concentrations 

I 1 1 1 from samples collected at the spring source. 1 



Table 2. (Continued) 
Location Collection Date Outlier(s) Comment 

Spring 6A 9/29/2009 Specific Conductance 
Anomalously high value of 360 ~J,S/cm. Rosner's outlier test using ProUCL 

identified the value as an outlier at a 5% significance level. 

Spring 9 9/30/2008 pH 
Anomalously low value of 6.04 S.U. Rosner's outlier test using ProUCL identified 

the value as an outlier at a 5% significance level. 

Spring 9 9/29/2009 • Specific Conductance 
Anomalously high value of 301 ~J,S/cm. Rosner's outlier test using ProUCL 

identified tlie value as an outlier at a 5% significance level. • 

Spring 9 9/9/2010 pH 
Anomalously low value of 6 S.U. Rosner's outlier test using ProUCL identified 

the value as an outlier at a 5% significance level. 



Table 3. Results of Statistical Analyses for Groundwater Background 
-

Total Number 
of Number 
Observations/ Number of Minimum/ Maximum/ of Non- Minimum Maximum First Median Third 
Number of Detected Minimum Maximum Detected Non- Non- Quartile/25th /50th Quartile/75th 95th Mean NMED LANL UTL 

Analyte Unit Filtration Valid Data Data Detected Detected Data Detect Detect Percentile Percentile Percentile Percentile /Average KM Mean UTL 2013 Nov. 2011 
Alkalinity-C03+HC03 mg/L F 409 409 49.6 86.9 0 57 60.1 63.8 76.6 61.4 78.40 106 
Aluminum 11g/L F 102 101 0.5 25.1 1 1 1 3.4 11.94 47.19 
Ammonia as Nitrogen mg/L F 411 160 0.02 0.45 251 0.02 0.05 0.04 0.09 0.031 
Antimony 11g/L F 102 102 0.035 4.47 0 0.056 0.067 0.10 0.51 0.2 2.72 0.61 
Arsenic !lg/L F 102 102 0.53 2.34 0 0.68 0.80 0.99 1.34 0.89 2.31 3.9 
Barium llg/L F 102 102 4.11 62.3 0 17.45 23.35 27.9 31.99 22.41 38.31 73.23 
Beryllium llg/L F 102 19 0.002 0.004 83 0.002 0.002 0.002 0.002 not reported 

Bismuth llg/L F 102 2 0.001 0.002 100 0.001 0.001 0.001 0.001 not determined 

Boron 11g/L F 102 102 9.8 28 0 12.2 13.45 14.95 22.5 14.19 26.80 38.33 
Bromide mg/L F 407 23 0.067 0.104 384 0.067 0.2 0.072 0.188 0.0749 
Cadmium 11g/L F 102 2 0.006 0.013 100 0.005 0.005 0.006 0.005 not reported 

Calcium mg/L F 102 102 8.66 20.4 0 10.93 11.8 12.6 14.68 12.09 18.2 21.1 
Cesium 11g/L F 102 91 0.005 0.312 11 0.005 0.005 0.050 0.22 not determined 

Chloride mg/L F 407 407 1.42 4.73 0 1.83 2.09 2.31 2.75 2.11 2.98 7.27 
Chromium llg/L F 102 102 1.24 5.52 0 2.33 2.87 3.72 5.23 3.12 5.53 10.44 
Cobalt 11g/L F 102 93 0.006 0.671 9 0.005 0.005 0.049 0.217 2.318 
Copper llg/L F 102 60 0.05 6.03 42 0.05 0.05 0.24 1.47 4.688 
DO-field mg/L NF 399 399 1.70 9.54 0 5.18 6.0 6.7 7.98 5.93 8.10 7.516 
Fluoride mg/L F 407 407 0.12 0.69 0 0.22 0.27 0.34 0.47 0.29 0.48 0.497 
Gallium llg/L F 102 0 102 0.05 0.05 0.05 not determined 

Hardness mg/L F 396 396 19.9 70.1 0 39.5 43.2 47.1 52.3 43.5 53.3 71.6 
Iron 11g/L F 102 19 10 55 83 10 10 11.3 10.0 63.03 
Lead 11g/L F 102 61 0.005 0.125 41 0.005 0.005 0.014 0.06 0.306 
Lithium llg/L F 102 102 18.9 30.1 0 22.83 24.2 25.85 27.89 24.23 28.59 not reported 

Magnesium mg/L F 102 102 0.28 4.19 0 2.95 3.22 3.53 4.05 3.20 4.10 4.48 
Manganese 11g/L F 102 101 0.0104 42.2 1 0.005 0.005 1.821 11.77 21.21 
Molybdenum llg/L F 102 102 0.74 2.27 0 1.03 1.16 1.46 1.87 1.26 2.02 3.394 
Nickel llg/L F 102 89 0.05 2.68 13 0.05 0.05 0.51 2.28 2.5 
Nitrate-Nitrite as Nitrogen mg/L F 412 411 0.025 0.98 1 0.25 0.25 0.44 0.78 0.589 
ORP-field mV NF 367 367 -69.3 504 0 78.15 132 205 391 152 404 366.1 
Perchlorate !lg/L F 389 389 0.12 0.47 0 0.28 0.32 0.36 0.41 0.32 0.43 0.51 

!pH-field su NF 403 406 6.57 8.97 0 7.66 7.89 8.07 8.29 7.84 8.35 8.45 I 

Phosphorus 11g/L F 102 1 2 24.1 101 50 50 50 not determined j 

Potassium mg/L F 102 102 1.11 2.95 0 1.47 1.64 1.79 2.40 1.69 2.84 3.23 I 
' 

Rhenium 11g/L F 102 0 102 0.005 0.005 0.005 not determined i 

Rubidium 11g/L F 102 102 1.47 6.44 0 2.34 2.62 3.1 5.03 2.88 5.69 not determined · 

Selenium 11g/L F 102 102 0.113 0.783 0 0.303 0.369 0.448 0.607 0.391 0.659 1.842 . 

Silicon Dioxide* mg/L F 102 102 42.6 86 0 68.9 72.9 75.8 79.8 71.2 85.0 86.3 
Silver 11g/L F 102 2 0.005 0.011 100 0.005 0.005 0.005 0.005 not reported 

Sodium mg/L F 102 102 9.55 16.9 0 10.43 10.9 11.5 14.1 11.22 16.~ 1~.2 

Specific Conductance-field 11S/cm NF 395 395 98 200 0 124 132 144 174 136 178 211 
Strontium 11g/L F 102 102 37.6 165 0 44.28 47.5 51.7 59.69 51.85 139 190 

~ -~ ~---



Table 3. (Continued) 
Total Number 
of Number 
Observations/ Number of Minimum/ Maximum/ of Non- Minimum 
Number of Detected Minimum Maximum Detected Non-

Analyte Unit Filtration Valid Data Data Detected Detected Data Detect 
Sulfate mg/L F 407 407 1.37 7.89 0 
Tellurium J.lg/L F 102 0 102 0.01 
Temperature-field degrees C NF 400 400 15.9 24.78 0 
Thallium J.!g/L F • 102 72 0.001 0.015 30 • 0.001 
Thorium J.!g/L F 102 7 0.005 0.018 95 0.005 
Tin IJ.!g/L F 102 7 0.01 0.032 95 0.01 
Titanium J.lg/L F 102 35 0.05 0.38 67 0.05 
TDS m_g!L F 409 409 81.4 268 0 
Total Phosphate as Phosphorus m_g!L F 410 366 0.01 0.37 44 0.02 
Tungsten J.!g/L F 102 102 0.29 22.4 0 
Turbidity-field NTU NF 403 403 0 262 0 
Uranium J.!g/L F 102 102 0.12 1.37 0 
Vanadium J.lg/L F 102 102 3.97 14.8 0 
Yttrium J.lg/L F 102 71 0.005 0.035 31 0.005 
Zinc J.lg/L F 102 89 0.11 14 13 0.1 
Zirconium J.lg/L F 102 25 0.01 0.04 77 0.01 

--

*Silicon Dioxide data were calculated using ALS's silicon results. The formula used to convert Si to Si02 is Si02 = Si(conc.) x 2.14 

NF -Non-filtered, applied to all field parameters. 

• 

Maximum First Median Third 
Non- Quartile/25th /50th Quartile/75th 95th Mean NMED LANL UTL· 

Detect Percentile Percentile Percentile Percentile /Average KMMean UTL 2013 Nov. 2011 

2.05 2.69 3.4 5.07 2.95 5.84 7.89 
0.01 0.01 not determined 

20.34 21.35 22.07 23.4 21.17 23.69 28.8 
0.001 • 0.004 0.017 0.768 • 
0.005 0.006 0.011 not determined 

0.01 0.01 0.01 8.224 

0.05 0.08 0.20 not reported 

127 135 143 157 135.6 159 186 

0.05 0.06 0.14 0.0999 
0.40 0.50 0.82 1.56 1.08 6.98 not determined 

0.46 0.86 1.92 7.49 2.74 9.54 8.9 
0.30 0.36 0.50 0.77 0.43 1.27 1.544 
4.99 5.86 7.56 11.72 6.55 14.30 15.31 

0.005 0.013 0.059 not determined 

0.4 2.44 11.14 19.5 
0.01 0.01 0.01 not determined 

--



Attachment A 

ProUCL Version 4.1 Output Results 



Alkallnlty..C03+HC03 

Tol&l Number of Obsorvaliono 409 

Toloronce Factor 1.775 

Raw Statlctlcs 

t.1inimum 49.6 

Maximlm 86.9 

Second Large~t 85.8 

First Ooan.i69 57 

Median 60.1 

Thtt'd OU:sn• 63 .8 

Meoo 61.36 

Geomolfic Me'i' 61 .04 

so 6 .-1-1 

CoeffiCient ofVariallon 0 105 

Skewn858 1.302 

Background Statistics 

Normal Olctr1butlon Tnt 

LillielorG Tofjt StatiGiic 0.11 

l illiofors Critical Value 0 .0438 

D<IIIAOI-ots,.,.._~ 

Assuming Normal Distribution 

95'!._ UTL with 95•io Coverogo 72.79 

95•0. UPL (I) 71 .98 

so•;, Percentile (z) 69.61 

95•;. Percenlile (Z) 7 t.95 

99'io Percentito (z) 76.34 

Gamma Distribution T•l!lt 

k slar 97 .08 

Thob Star 0 632 

MLE of Mean 6 1.36 

MLE ol Standard DevkltJon 6.227 

nu stnr 79-1 15 

A·D Toot Statistic 7.679 

5~ ;. A·O Cridcal Value 0.751 

K·S T&St Stariallc 0.0958 

5~· K·S Critical Value 0 .0-1-16 

A33umlng Gamma Dlstrfbutlon 

90•• Percentile 69.46 

95 ... Percentilo 71 .9-1 

99•;. Percenlio 76.76 

95'0. WHApprox. Gemma UPL 71 .95 

95•• HW Approx. Gamma UPL 71.95 

95~ 'M-i Approx. Gamma UTL with 95% Cover~ge 72.82 

gs•;. HW Approx. Gamrna UTL with 95'!:0 Covemge 72.83 

Number of OiGiinct Ob<"...OIVIIIion!: 177 

Log·Tr•nsformed Statlctlcz 

Minimum 3.904 

Ma11imum 4.465 

Secxmd Largest 4.452 

Flfst Quartile ..t .043 

Median 4 .096 

Thitd Quarlile 4.156 

..Wan 4.112 

so 0.0997 

Lognormal Dietr1butlon Tell 

l illlefors ToE! Statlstic. 0.0883 

Ulliefors Critical Vl!llue 0.0438 --""-"'"' ... ,. ...,.._""""' 
Au umlng Lognorm•l Dlttrlbutlon 

95•0. UTL with 95~. Coverago 72.86 

95'!0. UPl (I) 71.96 

90'"0. Percentile (Z) 69.36 

95~. Percentilo (Z) 71 .92 

99•. P&rcenlilo (z) 76 98 

Ol!lta Dletrlbutton Test 

D•tl do nolfolow 1 ~b .. Dladlutlon (0.05) 

Non parametric Statistics 

so•;, Porcontilo 69 .32 

95•;. Percenlilo 76.6-1 

99'!0. Percenlile 8129 

95•. UTL with 95•• Coverage 78.4 

95-. Perconlle Boots!fap Ull with 95•• Coverage 7832 

95•. BCA Bootstrap UTL wilh 95•• CO'I9fage 78.4 

95ae UPL 77 

95•. Chebyshev UPL 89.46 

Upper Thre5hold Urrit Based upon tOR 74 



NumbefofVI!illdDaUI 102 

Numbef of Otcr.nc;t Deter:red Oats SS 

To6erance Fltdof 1.92 

M.nrnum Detected 0 5 

LblUITium Oetectrd 25 1 

Me.:tnofOet~ 3.!57 

SO of Detected -U66 

M.n1m0m Non-Detect 1 

t.bJumum Non-Deled 1 

Baek;fQund Statis tics 

Normal Oistnbuuon Tn! Wl!h Detecr.d Values Only 

LllteforsTKJStatdc 0.28 

5-.LdkeforsGrnlcaiValue 00882 

Oe!IIMtNonul•cS'I..._flc.~ 

Auum.ng Normal O,atnbubOn 

0L 2 Sub$Crlut101'1 Method 

Mean 3 4211 

so .!45J 

95.._ UTL 95' Coverage 11 !JII 

95' UPL (1) 10 86 

oo--. P..-centtie (z) 9 136 

95' Percen~ (z) 10 75 

99' Percentile (z) 13 79 

~tmumum Ukc41hood Estm-.:ne{MLE) Melhod 

Mean 2 978 

so 4 921 

95,UTLW!th 95 ... Covemge 12.!3 

95' UPl (1) 11 19 

90' Perc.nhle (z) 9.285 

95.._ Pen:en11le {z) 11 .0'1 

99.._. Percenhle (Z) 14 43 

G • mma D1•rnbution Test With D•~ec~d V• lues Only 

k.5131{basCOfreditd) 1.282 

Th•b Stat 2.696 

nusbr 259 

A-0 Test Slatmc S.666 

5"\A-OCnucalValue 0.775 

K -S Test Slall5tic: 0 19J 

5' K-5 Cnucal Value 0.0012 

o..-a..-_,..,.,.._I.Mol 
A-.wning Gemm• C»saibu110n 

Gamma ROS Statrt.hCI <Mih EJnra~~ Data 

Mean 3 .~23 

t.1edian 1.915 

SO-U~7 

k ~f 1.004 

The-la star 3.409 

Nu.s&al" 204.3 

95~ Pe!cen* of Ct-nquare (211.) 6.001 

oo-. Peroenta 7.87-' 

95' Percenliie 10.24 

~P~tlle 1 5.73 

Numb«ofOetectedOa10 101 

Nu~ofNoo-OeleetDolll 1 

lOtiJ·Ifansform.d Stanctles 

MINmll'm Deteded -0 .693 

Maunum Detect~ 3.223 

MeooofOe~eeted 0 .81-l 

SO of Detected 0.826 

M.umum Non-Detect 0 

MllUtlurn Non-Deled 0 

Lognomu1l Otctnbutton Test With Oat~ V •I~•• Onfy 

lliltelotsTe&tS~O 1Z2 

5-..Lihe~CmiCIJIV!Iiue 00882 

o.w. not L.oQ:honulll s-.. llgr.abnca 1..w1 

Ascum111g Lo~orm.J D11tnbullon 

01..1 Subsolullon Method 

t.tean (log Scale) 0 799 

SO {log Scale) 0 835 

95-. UTL 95-. Cover~~ge 11 05 

95' UPl (I) 8 9S3 

90' ParcentMIV) & 483 

95' Parcenllle {Z) 8 18 

99' Pltfcen~H' (z} 15 51 

Log ROS Method 

Mcwn 111 Ong111.ol Seale 3.4Z9 

so In OnQtnal Scole .. 453 

95-_ UTl With 95' CoW!rage 10 98 

95' BCA UTL With 95 ... CoYerllge 20 98 

95' Bootsvctp (') UTL """'~"~ 95' Coverooe 21 03 

95' UPL (1) &.909 

90'\o P..-.::enMe (z) 6 ~63 

95' Percenlllfl (z) 8 738 

99' Pe«:eflllle (l) 15.38 

D•ta O!sUibutiOn Te•t wtth Oe~ee»d 1/• lue• Only 

Ottt~~ do not foloweO!sc«nK5.1 ~ {0..05) 

Nonparametnc S ~ao lis flal 

Kapbn·Meter (KM) Method 

Mean 3.431 

so ~ .43 

SE of Mean 0.441 

95--. KM UTL wnh 95"'* ~ 11.~ 

95' KM ~ lJPl 22.84 

95-e KM lJ>l (1) 10.82 

90""- Pe«:en. (z) 9 .108 

95'Petoeollle (z) 10.12 

99' Pmomllk- (Z} 13.74 

Gam ma AOS limits wtth ExtrapcMeted 0.'-

95._ Wlhon l-ftlk-rty (WH)~ Gomma UPt 9.376 

95.._ Hawkins Wttifrt (HW) Awox. ~fl"W"f"I.;J lJPl 9...597 

95.-.WHAppOA..~UTL wilh 9:5"\~ 10..96 

95"-- HW APPfOJLGammaVTLw.lh 95-.Co-ow~ 11.-'2 



Ammon!• u Nitrogen 

Genttral Statfstlcs 

Number of Volid Dew 4 11 

Number ol Distinct Dotectad Deta 109 

Tolerance FactOf 1.775 

Raw Stadctlcs 

Minimum QQtecled 0,016 

Maximum Oetec1ed 0 .45 

Mean ot Detoc:lod 0.0531 

SO of Dfttecled 0.0581 

Minimum Non-Oolect 0.0\7 

Maximum Non·Oeloct 0.05 

Data wUh Multiple .Detscttoo Umlta 

- =Doto-oUI!ploDU·U..<Ifi<Miolof\OCI Io 
Fouoll .. ll>odo(._IO.I, DL~. and ROU-), 

ObMf¥dofw c lMDMt HO •• ,...., M HOI 

Background StatlGtlcs 

Normal Dlstr1butlon Test with Detected Values Only 

Ullielors Test Sta~llc 0261 

5oe Lilfiefors Critiatl Valut~ 0.07 

Dotonot-otSl6--l.ovol 

Assuming Normll Distribution 

OLJ2 SubstJtution ~ielhod 

Mean 0.0353 

so 0.039 

95.,. UTL 95.,. Coverage 0 .105 

95,-. UPL (I) 0.0997 

9~i. Percent~ (Z) 0 .0853 

95•. Po1cenlilo (z) 0 .0995 

99 ... Percentikl (Z) 0 .126 

Maximum LikAiihood Emlm&to(MLE) Mothod 

Moan -0.1 

so 0 .129 

95~• UTL with 95-., Covomgo 0.128 

95.._ UPL (I) 0 .112 

go•;, Peroontllo (z) 0.0646 

gs•e Pe•centi!IJ (~ 0.111 

99-• POK:Unlle (Z) 0.199 

G.mma DlsiJ1butlon Test with Delltcted Values Only 

k star (b)i)sconec!ed) 2.0J5 

Thela Star O.B26 

nus.tar 65-l..t 

A -0 Toot Stall51ic 5 .743 

5~- A·D Crillc::tl Vahm 0.7f.S 

K-S T~t Ststislic 0.126 

s•o. K·S Crnical Value 0.07J9 

DaiOOOI- - atSl6 ...-0<0I.ovol 

Assuming G.mma Dlatnbt.ttlon 

Gall'IITii:J ROS S1ati&ic5 will Exrmpo&eltfld De"' 

Mean 0.0405 

Median OD358 

SO O.O.t29 

kMM 0.392 

Them star 0. 103 

N\lstar 322.3 

ss•. Percentile ol Chisquare (2k) 3.281 

oo•. Perwnll6 0 .115 

95•. PerceRlile 0.17 

99"'• Pll•~nlilo 0.307 

Number of OoleC1od Data 160 

Number of Non-De !eel Data 251 

Percent Non-Detects 61 .07'r. 

Log..n-ancformed Stotlctics 

Minimum Oetocled -4 .135 

MaXllllUm Detected .0.799 

Mean ot Oetecled -3 .19-t 

SO of Detected 0.635 

Mitumum Non-Dotect -4 .075 

Maximum Non·Deloct -2.996 

Single Detection Um!t Scenarto 

Number tmatod as Non-Detect w ith Single OL 358 

Number tiOSIOd as Detected with Single Ol 53 

Single Dl Non-Detect Percentage 87 . 10~;, 

Lognormal Distribution Test with Detected Values Only 

liliofors Test Statistic 0.07 

5•t Liltiefors Critical Value 0.07 

0.\11 •PP"r Loononn.t a1S" BIQnlflc:altc:. Uwt 

Assuming Lognormal Distribution 

Dl12 Substitution Method 

Mean (log ~le) -3.538 

so (log Scale) 0 524 

95% UTL 95'"'. Coverage 0.0737 

95~ UPL (1) 0 .069 

~- Poroontilo (z) 0 0569 

95~ Porcenlile (z) 0 .0688 

9'J•;. Perconlilo (z) 0 .0983 

log ROS Mothod 

Moan In Orlg!nal Scalo 0.0376 

SO in Original Scalo 0 .0396 

95• . UTL with 95~. Coverage 0.0907 

95' BCA UTL wlth 95~- Covorago 0.0889 

95•. Bootstrap (•e) UTL with 95% Coverage 0.0889 

95-. UPL (t) 0.0839 

go--. Percentile {z) 0 .0666 

95._ Peroenlile (Z) 0.0836 

~• Percenlihl (z) 0 .128 

Oalll Dfstributlon Test wflh Oetecl8d Valu .. Only 

Oat.:t appear Lognonml•l S~ s.gniDc8nce Lowt 

Non parametric Statistics 

KaP';Jn-Meku (KM) Method 

M9M 0.0376 

so 0.039 

SE of Mean 0.00203 

95•. KM UTL wilt! 95•. Cov8fag& 0.107 

95' KM Chebyshe\' UPL 0.203 

95 .... KM UPl {I) 0 .102 

oo-. Peroemile (z) 0.0876 

95"'- P01oen1i18 (2.) 0. 102 

99-. Pefcefl$& (Z) 0 .128 

Gamma ROS Limits wl1h Extrapolated Oat~ 

95•. Wlloon Hilferry (WH) Appmx. Gamma UPL 0.146 

95 .... Hawkins Wbtley (HW} Approx. Gamma UPL 0. 187 

95~. •NH Approx Ganvna Ull with 95•• Coverage 0 .161 

95•. HW ApPfOX. Garrrna UTL with 95•. CoY91'age 0.212 



Anbmony 

Total NumtM!r of Ob5efvall<ln£ 102 

To&eQnceF&elm 1.92 

).k1tmum 0 03-18 

t.13llJrnUI':'I.t.t7 

Second larqet;t 2 .89 

fft!;tQu.:Jrtje 0 0557 

Medmn 0 067-i 

TturdOuort*! 0 .105 

Me"" 0 203 

1 Geometnc Me~n 0 091 1 

so 0 58 

Coeffll.leflC of V.:anta!K>n 2 857 

Sk~S863 

8e::kgro-1nd Sta:ts tc• 

llltefon~ Tnt StotiAC 0 366 

ltllleforo Cnclcall/alue 0 0877 

ON na1N:~r~Miat5'1 ~~ LAtwt 

95'\UTlwrth 95'Co"'ec'3Ge 1.316 

95W. UPl (t) 1 17 

90' Percentile (z) 0 .946 

95W. P"'centM (z) 1 156 

99-., Pe.-centlie (z.} 1 551 

Gamm• Otstnbuaon Tnt 

ksaor 0733 

Theta Star 0.277 

MlE ol Mean 0 .203 

MLE ol SJDndiKd DeV~~~bon 0 2"J7 

nust:Jr U9.5 

A-OTestSIIIIISIIc 16.64 

5"" A-0 Cmtcal Value 0 795 

K-S Test StatzbC 0 309 

5W. K-S Cru;,l Vatlue 0 092-t 

Data noc O.mtM Oiafrib'*d at 511J'Ii;nkanc. Le.,.t 

Auuming Gamma Dt•u-tbution 

90' Percende 0.504 

95.._ Percen* 0 679 

99w. P~bie 1.007 

95'1'. WH ,\ppfox.. Gemma UPl 0.561 

95' HW AppfC»L Gamma UPl 0.51 

95 .. WH Approx. Gamma UTL wtlh 95.._ Co.,.erage 0 .676 

D!i"io HW Appro;t. Gamma UTl With 95' Coverage 0.62 

Log· Tran~;form6d Statlf;tla 

t.t.nunum 3.358 

Ma.umum 1 .t97 

Second larger;~ 1.061 

f•~Ouartlte -2 589 

Medl:tr~ ·2 698 

Th•d Quartile -2.25-t 

Mean -2 395 

so 0885 

Lognorme! OtstributiOn Test 

ltlhefors Test Stoi!SbC 021 'I 

UIM!I~ emu llotue 0 .0877 

C.ta~~cttUQnonNt.tSS,.._nc.Letel 

A•~Q lognorm•l Dt•tnbuttan 

95-., UTL wtth 95 ... CoY!!rage 0 .t99 

s5-. ~.Pl (t) a 399 

90' Percen!M! (z) 0283 

95' Percenlde (z) 0 391 

99' Perc..enble (z.) 0 715 

Oeta Ot.cnbut!Gn T Ht 

O.ta do not ~Glow • OiKWf'laba. Dietnbulion (0.05) 

Nanp•r•metnt: Staasfl-Cs 

90'\ Percenhle 0281 

95' P.rcentlle 0.506 

99' Percenllle 2 888 

95 ... Ull wtth 95*. Co'l'er~ 2.72 

95""-PercetltH~pUTlwrth 9S••CowroJQ&2 .618 

95,BCA8ootsWapl1Tlwtth ss•.Coveuage 2 .61~ 

95'1i. VPl 0.593 

95~Chebr..hevUPl 2 7-12 

Upper Threshold l rn11 Based upon fOR 0.179 



A!Hnie 

Tot31 Number of Ob~rvatlOOf; 102 

TolemnceFoclor 1.92 

Raw StAtistic. 

MrumU"n 0.532 

Max1mum 2 .34 

Second l~Wgest 2.34 

Fut>t Ouattde 0.679 

Median 0.796 

lhlfd Quanllc 0.99 

Me&n 0.888 

Geometnc Mean 0.84 

so 0.353 

Coefficient of V:mation 0 .397 

Skewne!l& 2.58 

Background Statistics 

Normal Dlotributton T.st 

Llll~elorn T et:l Statbtte 0.168 

LllliofOfs Critical Value 0.0877 

D• ... -•s,.,.,....._~ 

Auuming Normal Di• tribullon 

95% UTL wnh 95% Covemge 1.565 

95.,_UPL {1) 1.476 

90 ... Percentlkt (z) 1.34 

95~ PercentMt {z) 1 468 

99.,. Percenllla (z) 1.709 

Gamma Oistnbuhon T•st 

k $tar 8.923 

Theta Star 0.0995 

MLE ol Mean 0 .888 

MLE of Standard Devilt t1on 0 .297 

nu t:t.:Jr 1820 

A·D Tr.r.t 51311!\hc: 3.354 

5% A-0 CntiC31 Value 0. 753 

K ·S T«.t Statist.:: 0. 121 

5._ K-5 Cuuc:ol Vakle 0.0889 

Dolooot-D;o-otSll......., .. u,., 

Assuming Gamma Dillrib'.Jtion 

9Q•o.PoHt:otnllle 1.284 

95 ... p.,~·- 1.426 

99.,.PercentJie 1.721 

95~• WH Approx. Gemma UPl 1.426 

95•1o HW ApptOlll. Gamma UPt 1.422 

95~ WH Appro~~: . Gamma UTL wtlh 95% COYcmge 1.53 

95""eHWAppro~~:.GantmaUTlwilh 95.,eCOYemge 1.529 

Number of Otstinct Observallofl!.l 91 

Mu11mum -0.631 

Ma)!,lmum 0.85 

Second Large!:l 0 .85 

First0uar1ie -0..387 

Medi:ln -0.2.29 

Third Ouaniie -0.0106 

Me~V~ -0.174 

so 0.312 

Lognormal Di•tribution T•st 

Lilliefors Test Stam;oc 0. 102 

Ltl~eloro Critical Value 0.0877 

Do• ... "-"'"' .... ,..,....,_ ..-

Anuming Lognormal Distribution 

95% UTL with 95% Coverage. 1.528 

95'"'eUPL(I) 1 .413 

90% Percentie (z) 1252 

95'"'. Percenlile (z) 1.403 

99% Peu::entile (z) 1.735 

D•ta Dllltttbution Tellt 

0.'- do nol follow • Disumeb .. ~ (O.OS) 

Nonp•ltlmetric Statisrit"ll 

so-\. Percentile 1.225 

95'%. Pcrcenble 1.339 

9~ Pcu:enble 2.34 

95-. l1Tl with 95% Cove10ge 2.31 

95"- PercenWot BoobtJ"..tp Ull Wllh 95fll. CoWf"OO'!t 2.301 

95"- BCA Boo!.!;ltap UTL Wllh 95!'. Covcra9t 2.301 

95-..UPL 1.6-'6 

95W. Chcbyo-...hev UPl 2.433 

Upper Threshokt L1m11 B3sed upon lOR 1.455 



Bonwn 

• 

Tot411Numbefuf0bf.erwllon:: 102 

T olerooce F OCIOC' 1.92 

Mnnw.am .. 11 

MlllllmUIR 623 

Second la.roett 37 3 

Fcn.tOuartJe 11-15 

Med&.<m 23.35 

ThafdOu!Wtlle 27.9 

Me311 22.11 

Gl!omett.:: Me30 2Q 68 

SOS 28 \ 

Coetf!Oel'\1 of Val1.3!10n 0 37 

Skewr.e!iO 0 752 

Normat Dtstnbutlon Test 

lrtltefoq; T ~ St:..I~MC 0 OS.U 

L6efOI"sCflbc::a!Vatue 0 0877 

Data appeM NonMf •t5% s;;,nifie~ b't'el 

A .. umrng Normal Drstnbutlon 

95-.,VTLWith 95-..Co..,~ 38.31 

95~ UPt. {1) 36 22 

90'\i. Percentie Ct! 33 02 

95' Percentile (z) 36 OJ 

99-..Petcentlie(l}.t16J 

k:5tar 6227 

Theta Saar 3.598 

MLE of Mean 22 .t 1 

MLE of St~tndnrd DeVItii!OO 8.9-19 

llti&IDr 1270 

A-0Te!>t StatiSttc 2162 

5' A-0 CfTtlCftl Value 0 .754 

K-S TeetStatJSIIC 0 U 

5,._K-SCrrt~Value 0.089 

Ddt net Ol.rniM o.n,utM • S'.61itniC8fta '--"1 

Auum.ng Gamma 01stribu!Kin 

oo-.Petcen!Are 3.t .J1 

95•,. Pet"centM 38.92 

99._ Percftlb&e 18.37 

95.._ WH Appr(XOl. Gamma UPt 39.03 

95--. HVf Appre»t Gamma UPL 39.73 

95% WH Appmx. Gamma liTl With 95"1. Coverage .12.35 

95"1. HW Approx. Ganvne UTL With 95-.. Coverage .13.35 

f.\mlmum 1-113 

Maxmw.am -11 32 

Second larget;t 3 619 

F~rn~Ou!M116e 2 .859 

Medtan 3151 

TNrd Ou8ltlle 3.329 

Mean 3 029 

so 0 -135 • 

lognormal Drstnbu!lon Test 

l.ll~elo~ Te!A Statl!".tac 0 165 

Ul.elon.Cmlea!Value 00877 

Oat~~ MtlegnortUIM5'A ~t..ftt 

Assummg L3gr,orm•l Orstnbutron 

95.._ UTl wtth 95~ CoYOt3ge ~ I 71 

95 ... UPL (I) ~ 2 75 

90-. P•rcenllie (z) 36 13 

95._ Percenllle (zJ J 2.32 

99._ P~centlle (z) 56 9J 

D•tll D11tnbutton Test 

D•ta appMt Nofft'lal al5'1\ Sign&:•nc• L ..... l 

Nonp•r•m•tne Statistics 

~ P•rcenble 30 64 

95..._ Perc~entlle 31 99 

99._ Percentile 37 3 

95-.lfTl wnh 95•• C:0..1DQII 37.2 

!)5,-.Percenlllo!Boo!StrapUTLWith 95"'·Coveta~ 37.01 

95' BCA Bootslrap UTL ·Mih 95~ CoftniQ& 37 01 

95"'UPt 32...51 

95' Chebyshev UPl 58.68 

U~ Threshold LIITlit Baud upon lOR 43.:!18 



Berylltum 

General Stati~tie• 

Number of Vslid Data 102 

Number of D~hnct Detected Data 13 

To'erance Factor 1.92 

Mnmum Detecled 0 .0021 

MaXImum DotC!(;ted O.OO.J2 

f.teanofDetected 0.00311 

SDoiDetected 0 .00062581 

MiNmum Non-Deled 0 .002 

Ma1umum Non-De1ee1 0.002 

Nonnel Ot:Jtnbution Test with Detected Values Only 

Sh3piro Wllk Test S ta tiStiC 0 .967 

5% S haj)I(O Wilk Cnllcal Value 0 .90 1 

O.r. ..,,_.., Notm~~l •• 5~ SignikM.ot l •ftl 

Anuming Nonnal Distribution 

DlJ2 SubslltUIIOI'I Method 

Mean 0.00139 

so 0.00086502 

95"1. UTL 95% Coverage 0.00305 

95 .... UPl (t) 0 .00284 

90""' Percentile (z) 0 .0025 

95% PMcentile (z) 0 .00281 

99""' PMtentile (z) 0 .003~ 

Mluumum Lrtcttlihood E!Ottm3te(MLE) Method 

Mean 0.00040287 

so 0.001 83 

95 .... UTL With 95-. Coveraga 0.00392 

95•e. UPl (t) 0 .00346 

oo-. P~~trcentile (.z) 0.00275 

95""' Percentile (z) 0 .00342 

99~ Percentile (z) 0 .00467 

Gamma Di,tribution Te,t with Detected Values Only 

k 5151 (b&as corteued) 21 .13 

Theta SL:u 0 .00014.J92 

nu<!Jilr 8U.3 

A-0 Tnt Su.teoc 0.225 

5% A-0 Cntic:l l Value 0 .74 

K-S T eG1 Statt::.lic 0.123 

5 .... K-5 Cntical Value 0 . 198 

Auumln<J Gemme Distribution 

Gamma ROS S18t1~1CS '1¥1 th E11trapobled Data 

Me3n 0 00071463 

Median 0.000001 

so 0 .001 2-J 

kSSM 0 .181 

Theta star 0 .00395 

Nu~r 36.9 

95--.Pe.centrieof~l!l;2k) 1.912 

90~ P•cer.• 0.00216 

95._ Percenl!le 0.00378 

99"'a Perantlle 0.00831 

Numbef of Detected Data 19 

Number of Non-Deled Oota 83 

Percent Non-Detects 81 .37% 

log-transformed Statict:ics 

Mlflimum Dek!cted -6.166 

fo.bxmum Detected ·5.H 3 

).1esn of Detected -5.794 

SO of Del!lcted 0 .206 

Mn1mum Non·Octect -6.215 

Mwumum Non-Oelect -6.215 

lognonn•l D i~tribution Tnt with Detected V•lues Only 

Shapiro Wilk T e~l Statisllc 0 .962 

5"1. Shapiro Wilk Critteal Value 0 .901 

0.~ •PPM' Lognonnatal 5'A SfgnJficM\Ce Lrte1 

A~auming lognorm•l Distribution 

Dl/2 SuOObtulloo Method 

Mean (lov Scale) -6.7 

SO (l ov Scale) 0 .4-14 

95% UTL 951111, Coverage 0.00289 

95._ UPl (I) 0 .00258 

90•;. P•rcenble (Z) 0 .00217 

95% PeroentiM! (z} 0 .00255 

99""' Pen:enble (z) 0 .00346 

log ROS Method 

).1e.1n in Ongwml Scale 0 .00172 

SO tn0ngine1Sca5e 0 .00083161 

95-. UTL wnh 95-. Coverage 0.0038 

95._ BCA UTL with 95•e. Coveroge 0 .00389 

95"0 Boo~lfap (._) UTL with 95-., Covemge 0.00389 

95, UPL (I) 0 .00338 

90' Percentile (.z) 0 .00281 

95' Percen• (Z) 0 .00334 

99""' Perr...e nt~o (z) 0 .0046 

Oate Di~tribution Test with Detected V•lues Only 

Nonp•,..melric S tatbstic. 

Kapl'ln ·Me~er (KM) Method 

.. 1ean 0.00229 

so 0.000-17147 

SEotMenn 4.7962E·05 

95 ... KMUTlwifh 95%Covemge0.00319 

95""' KM ChebysMv UPl 0 .00~ 35 

95% KM UPl (t) 0J)0307 

90% Percentile (z,) 0 .00289 

95% Peu:enrile (z) 0 .00305 

99~ Percentile (z) 0 .00338 

O.mmt~ ROS l iml.ts with Extrapolated Datil 

95 ... Wll!lon 1-Utf1y \V'rli) Approx. Gemma UPt O.D0278 

95~ H<nwbts WOOey (H'If1 Appt~ Gamma UPl 0.00287 

95""' 'NH Appfoll. G.vnrm Ull 'Mth 95._ Co....,r~ OJ)037 

9~--HWA.ppmx.Ga~Ullwrth 95•e. Coverage 0.0011 



Btamuth 

Nurrbf!foiV~Dsu 102 

Numbecoi~Oe1eeted0al3 2 

Nu~o40eeeeted0.&a 2 

Numbef o( Non-Deled Oeta 100 

w~o. .... Maoftfy20.tecs.ctva.'\Mt. 

l"hiililtr.otMOUQh .. COOipUtt ~·Mel Mlabte .... MGa:i::s 11\d • ...,. .. 

No ................. . 

RawStattsucs 

Toleranc.eFactor 192 

M~n~mumOeteaed 0 .001 2 

M:tXJmum Detected 0 0021 

Mem1 of Detected 0 0016!1 

~ ;)( Oetecled U OOtJ0-36-i 

Mwurnum Non-Deled 0 .001 

M11nmum Non-Detect 0 001 

log-transfu~d StabsXs 

Mll'\lfnUm OeM<:toad -6 725 

Ma.unt..•-m Detected .fi 1Gb 

M~3n of Oe~ec;ted -6 _.J6 
SC al CleleU«< J ... ~ 

Mllllmum Noo..O.tect -6 908 

M:~ Non·OeMK:t ·6 90S 

Wam~og-. Dolo "'""•O"'Y 2 Oio<!llclo.toetod v-. 
fU IMJ llot ........ ~. ~ awllftinoft.A • nd NS.bltt IUIICd::t!ka lftd •tt~Mtel 

TMPr.;.ctT.-,.,cf~IDUMabitmatN.W.IptiCilc._•••~'-~PtrtaiMtlft(et. . EPC.ITV). 

Tllo-··- .................... ~ .. ...-GOI' ............ ., ..... -
n.... ~wilr.tum • "NIA' w-.. .n JOW ewtputdlJt*vl 

II fe nec. .. ry to Mv. t ot mo~ Dillinc:t V•lue• tar bootlltap I'M~. 

HcJt~;ev.r, N••dte obteined uWig .t 10 I dialinct VlkMIINI)' not M NiiiW.. 

h ill"'tCCfht'Mndad til have 10 to 15 or mor. ob...vationa for ~~ee:w.tl and meuingful r.sutts Md .. lima.., 

Background Sta!lsDcs 

Normal 01srnbutl0tl Test wtth O.taeted V•lues Only 

ShaPiro Wtfk T m;t Statrsnc- N A 

5'Sh3plfo 'hlii: Cnbcai V31ue N•A 

o ... --.. s-.,._......,., 
Assummg Nanna[ Otstnbubon 

DL 2 Subt.t~IUUOfl Method 

Mean 0.00052255 

so 0 00017229 

95 ... UTL 95-. Ccwer&ge 0 0008!>342 

9,!) ... Upt (I} 0.00080997 

oo•. Perc-n* (z) 0.0007.1335 

95'- Pllf'Qtntlle (z) 0 0008059-l 

99~ Percenllle (z) 0.00092336 

~-taJUmUm l skelchood Est~rnate(MLE) Method NIA 

G.m.-n. Oialribution T1.st ·Mttl o.tedltd V-'ues Only 

k.sbr (bos conaded) H A 

ThetaSt.v NA. 

NA 

A·DTI515lahstlc N.A 

5-.A-D CI""ItJca!VMie N A 

K·S T r..r StabGic N A 

5% K·S Cnbcal Vab!: N A 

Oa ,_C~Mwa o..d-.cf MSS ~lewJ 

Assuming Gamma Dtstnbutlon 

Gamma ROS Slattsta wtlh Exlrapo4aled Data 

~lean N.IA 

Medloln NIA 

SO NIA 

Thetastar NIA 

Nust:tr NiA 

95~ PII"CM!ble of Chtsquwe {2tt) N/A 

90% Pwcenlile NIA 

95"\PeramiM NIA 

99% Peroenti6e N!A. 

Lognormal Otatnbutton T .. t wrth Oea.cc.d Values Only 

Shap«o Nit< Te~ Sa.!ftillc N A 

5._ St\ftptro Wdk C.ihcal Volue N A 

C.• rwtl.ogftonMiat S'5 ~ ~ 

Assuming Lognormal Dcs:ribuoon 

D1...2 Su~tutton Method 

Mean (tog Scale) ·7 578 

so (log Seal•) 0 .166 

95~UTl 95-.Cove•age 0.0007031 

95 .. UPl (t) 0.00067431 

90' Pen:::eniM (z) 0.000632_.7 

95' Percen~ (z) 0.00067172 

9'J._ Petcen* (z) 0.00075202 

log ROS Method 

Mean '"0r101fl8\Satle 

so ... Onglflat SCDie 

Mean 10 l og Sal"' 
SO~nlog~ 

95"\ UTl 95..._ CoYetagc 

95~ UPL (t) 

~PmceniM(z) 

95-. Pet"otn* (z) 

99-. Peu:eo-'e (z) 

Data Oiatrillution Tnt With O.tacead V.Us Only 

Ootl do noe fdlcw • o.:.n.ble ~ (0.05) 

Nonparllmetnc St.auslics 

Kaph•n-Meter {KM) Method 

NA ... ... 
NIA 

NA 

NA 

NA 

NA 

NA 

Mean 0.00121 

so 8Mi75E-05 

SE ott.tean 1.2-IHE-05 

95-. Kt.1 UTL wtlh 95..._ Cover.JOfl 0.00138 

95 .... KM Chebyshev UPL 0.0016 

95% KM UPl (t) 0 00136 

90.,. Percentile (z) 0 .00132 

95.,. Paroenllle (z) 0 00135 

99'\ Peroenble (z) O.OOU2 

Gamma ROS Limits wcth Ex!rapolet.cl Dew 

95 ... Wtlson HiHerty (WH) Apptoll Gamma UPl NtA 

95, Hawlans Wtxley (HW} Approx. Ganvn• UPl N/A 

95-., 'NH Appro~~: . G.mma VTl Wllt't 95' CoV"er• ge Ni A 

95' HW Appro~t. G.nwn• UTl wuh 95'\. Cover•Qe N!A 



Boron 

Generol Stetistica 

TofDI Number of Oboorvolions 102 

Toleraoce Foclof 1.92 

M.rwnum 9.8 

MtwTtUil• 28 

Second l Mged 27 2 

Finot Ouartile 12 2 

Median 13...15 

Ti"urd Ouactlle 14.95 

l.\e3n 14.19 

Ceomelnc Me<~n 13.9 

so 3 .288 

CoelfiCif!nt of Voruoon 0.232 

Skewneos 2 479 

Background Steti 11tic=~ 

Normal Distribution Test 

llllie fors T~t Steti!:llc 0.195 

l llliofors Cnttcal Value 0.0877 

- ... - .. ,,,._.L_. 
Assuming Normal Disltibution 

95% UTl llllith 95'!\ Covarage 20 .51 

95~ UPl (t) 19 68 

90'!'. Percenule (z) 18 41 

95' Percenllle (z) 19.6 

99% Pmcentlle (z) 2 1.84 

Gamma Distnbution Test 

k star 23 59 

Theta S tm 0.602 

MlEoi Moun U .19 

MLE ol Stond1ud 0eV1ntion 2.922 

nu st.lll r 48 12 

A-D T ~ Stnlisltc 5.07 1 

5% A-0 Cnllcal Volue 0. 75 

K-5 Toot S toh~IIC 0.168 

5~ K-S Cntai Valu~t 0.0887 

0.001101--MSS'--a.-..1 

As~ming Oamma Oistnbu6on 

!)()•. Pemmlllo! 18.04 

95 ... Percenao 1!).31 

99'-Per~tde 21 .86 

95 ... W H ApprOll . Gammo UPL 19.33 

95•• H'N Appreo:IC . Gamma UPL 19.29 

95<r. WH Appro;~~ . Gamma Ull\Nith 95•;. Coverage 20.24 

95,-. HW Appro.x. Cttmnl3 UTL 'Mih 95.._ Coverage 20.21 

Number of Distioc.t Ob!Jerva11000 55 

Log-Transform~ Steriatica 

M101mum 2282 

'-1mumum 3.332 

Second l argesl 3.30:3 

Fwtll Oumr111e 2.501 

Median 2.599 

Third Ouar1iie 2.705 

Mean 2.632 

so 0193 

Lognormal Distribu tion Test 

Lllliefors T e~ Statl!;llc 0.152 

L1lliefom Crihcal Value 0.0877 

o.. ... ~ .. sss;gn;r.. .... ~.ooo~ 

Assuminglognorm•t Distribution 

95"- UTL with 95'l'. Coverage 20. 15 

95~ UPl (I) 19.19 

90~ Percentile (t:) 17.81 

95% Pe rcentM (z) 19.11 

99' Percentile (z) 21.8 

D•ta Distnbution T•st 

O.bl do notfolow•~W.~ (0,05) 

Nonp•rt~metric St•tis ri c:s 

90"1. P!!rcentile 16.96 

95~ Percentile 22.5 

99~ Percen111e 27.2 

95·· un With g!)"" CoY'l!rage 26.8 

95.._ Perc.nllle Sootslrnp UTl with 95•;. Co'MJ'age 26.65 

95.._ BCA 800ISJI3p UTl with 95~ Coverage 26.65 

95._ UPl 22.87 

95% Che byshev UPL 28.59 

Upper Threshold l lf'NI83$Cd uport lOR 19.08 



Brorrida 

Numbftr o f Vaid Data .$07 

Number ol Ot&unct Dolectod Data 23 

ToU)Jance Factor 1 776 

J.tlllrnum Oei8Cied 0 0668 

Ma uoom Detecled 0. 1~ 

Mean of Detected 0 079 1 

SOofDelttCied 00 121 

MmlmUm Non-Detect 0.067 

J.\8ximom Non-Oetoct 0.2 

• O•ta w a: Mt..\Up\e Detec tton Um.ts 

Noll: Dl" ._.,. ,._..., DLI · UM ol Klt Llmod II fiiO!IIfiW'nlndold 

F« .. -(.._1<1.1, DL7. ondROS,toltlods). 

ChiNe tone • L..lf"gMM NO .. ,__. as No. 

Background Statlsdec 

Normal Olstl1bution Test with Det•ct•d V•lu .. Only 

Shapwo V.JIIk Test Sta!Jsbc 0 865 

s•. Shapwo......,. Ctibc:JI Value 0.91 J 

O.tl Mt Normll at 5% ll;ftl5cance LeYeJ 

Assuming Normal 01atrlbudon 

Ol2 S.Ubslr!lJiloo Method 

Mi.Jan 0 0931 

so 0.0191 

95..._ UTL 95•. Coverage 0 127 

95._ UPL {I) 0 125 

go•. Percenlilo (Z) 0 118 

95•. Percentie (1) 0 125 

9s-. Percentikt {1) 0 138 

Mulmum Utmllhood Erollml'tte(l'.tlE) Melhod N A 

Gamma Dlsllibution Tnt wlth Oatected Valu•• Only 

Nurri)er of Ofitectod Data 23 

Number of Non-Ootoct Data 38-l 

Percent Non-Ootects 9J 35 ... 

Log ... ancformed Statlcticc 

Mcnmum O.,rocted ·2 700 

M.:.unum Detected -2.263 

Mean of Ooieet&d -2 SJ8 

so of Deleded 0 . 1-t5 

Ull'ltmum Non-Ootecl -2 .703 

MaxtmUm Non-Oolocl -1 .609 

S~t~gt• Oatect ~:'\ un-.11 d.:ll("aoo 

Number trelll(ed oo Non-Defect ..rnh Sctgle OL J07 

NumbtK traa!ed .tS De!eclod with Slngte Ol 0 

Single Ol Non-Oe!ed POfoMI~O 100 00 .. ., 

Lognormal D!atrtbutkln T••t with D•teetecl V•fue• Only 

Sttap•o 'lr'Jllk Tust Stat&GilC 0 881 

s•.Shap~ro'llill Cril:r..aiVakJe 091~ 

O.ro oot .._....,.,II S% tlgriA:onco &.owl 

Asaumii"..Q tognorma! otetributlon 

DL 2 Subs.jfutlon Molhod 

Moan (lou Sc31e) -2 J 11 

so (Log Scale) 0 31 

95•. VTL 95•. Covflfttgtt 0 156 

95•. UPl (I) 0 15 

oo-. Peroon!MI (Z) 0 13-t 

95•. Percentile (1) 0 U9 

99-. Percentite (1) 0 185 

Log ROS Molhod 

MoCJn In Ongir~t~l ~ 0 06-16 

SO en Orig1nal Sc31e 0 0 154 

Moan In LDQ Scalo -2 767 

so In log ScaiO 0 235 

95~ UTL 95 ... CovMage 0 0955 

Q~•· UPL (I) 0 0927 

oo•. Poroontikl (z) 0 085 

95•. Peroonlifft (z) 0 0026 

gse.. Pefcendle (1) 0 .109 

Oat. Olltribudon Taat with O•~cted Values Only 

k star {btas oorr9Cted) J1.J1 

Thesa Star 0 00191 

nu Slar 1905 

OiJta loDow""' GarrwNI ~ •15~ SJonbnctl ...... 

A ·O Test Stali'Giic 1.031 

5•~oA-D Cri11c&IV81ue 0.7J1 

K-8TestSiati5Cic0.178 

s·. K..S Cfilicat Value 0 .181 

Dati .,.,.. Appx. G.mma DtiCrl:ludoft •• 51JJ -nJIScl:nce L•wl 

AasurtWig Gl!mm• Oistribu:lon 

Gernrne ROS ~atlslics wilh E.:ctrapotaled Dela 

Mean 0.0563 

Median 0.0633 

SO OD262 

ksbr 0.781 

The~!!! star 0 0721 

Nu star 635 .6 

95"• Pet"canlile of Chisquare (211:) 5.11 

90""' Percanlle 0 .138 

95•. Parcentile 0.18-S 

99-. P.r~lia 0.29J 

Nonparamautc Statialics 

Kaplan-11-ieiof (KM) Method 

Mean 0.0717 

so 0 .00956 

SE of Mean 0 00128 

gs• .. KM un With gs•• Covflofaoe 0 .0886 

95"lo KM Cheby'~Y UPL 0 .113 

95-. KM UPL (1} 0 .087~ 

90"'• P...-can*t (l) 0 0839 

ss•., P~Kcen!ie (z.) 0.087 ~ 

9!Y. PerOI!tfttilt (1) 0 .0939 

Gamm.a ROS Limits with Ex.trapola•d D•tl 

95•. VV'A6on Hilferty {WH) ApprOJC. GenYill!l UPL 0 158 

95•. Hawkins \I'Jtdey (HVI) ~- Garrrna UPl 0 .196 

95•. \ 'VH Appnn:. Gamma lJTL wid\ 95•. Coverage 0. 17 

95•. H'.'V Approx. Gcnme UTL with 95-.. Covwege 0216 



Cadmtum 

Number of VAlid Oeto 102 

NlJfl'lberof ~ Detectf!d Dala 2 

Numbef of Detected Data 2 

Number of Non-Detect Oalo 100 

Wamillt:C.IO ... Ioooolll)o2_V_ -· ... -·-----··-dco .... -•. No-licollill>o~ 

To4er3nce Foctor 1.92 

Minimum Detected 0.0058 

MaXImum Detected 0.0126 

Mean ol Detec:ed 0.0092 

SO of Detected 0.00-181 

M1nimum Non-()f,toct 0.005 

Max11num Non-Detect 0.005 

PerOI!flt Non-Det~ 98.o.t% 

Log-transformed Statisbes 

M1mmum Oelected ·5.15 

Maxin\Um Detected -4 .374 

Mean of Oerected -4.762 

SO of CN~e<:ted 0.5-19 

Min1mum Non.Qelect -5.298 

MaltliTium Non..Qetect -5.198 

W......,CoiO ... IIHolll)o2-DotocoodV-

ThOo_ ........................ _.~------· 'IM,...T _______ _._. ___ to .... EPC.e'IV). 

__ , __ .., .... _ _...,_,.COOI' ..... -., ..... -
Thooo-·-·'N/A'_on,..,_C.'Ij>loyt 

It;. MeeiNfY to Mw. • « ... Oil1inct Vai&Me tor boot.crap •thod•. 
Howe-ter. •Mih ~ ulino 4 aot distinctwtunm•1 not b• NUW.. 

It • recomme.-d 1o ~ 10 ID 1$ or more obMrta1iom for IICCUfAle and nwanlnGful ,...ulb Mel • .....,.,... .. 

Background Sr.usrics 

Normal Diotribution T•st with Oatectad Value• Only 

Shopiro Wilk T eel St.stiSric N/A 

5•t ShApiro Wdk Cntlctll Value NIA -... -.. ,,.,.,._...~ 
Anuming Normal Diatnbulion 

Dll2 Subslitut10n Method 

Mean 0.00263 

so 0.00105 

95•. UTl 95.._ COY•rage 0.00-165 

9~ .. UPl (I} 0 .00-138 

90' Perunllle (z) 0.00398 

!Y.>•• Parc.ende (z} 0 .00436 

99% P!!!cantile (2) 0.00507 

MaJUmUm litl-eflhood Esllm.ate(MlE) Melhod N!A 

Gari'WM! Distribution T•st with Datect.d Value' 0nty 

k .sta~ (bus corr.ued) NtA 

Ttwtta SLJr N 'A 

N.'A 

A-D T ~ StatiiCIK: N1A 

5.._1\-0CntJcaiVDiue N!A 

K-STestStaaUc N.A 

5"" K·S Cnta1Vi11ue N,A -... --.. ,·~~ 
A1suming Gamma Oi~triburion 

Gammft ROS S ta lmtb WITh E""trapolatad Data 

Mean NIA 

Median N/A 

SO N/A 

kstar N/A 

Thetastar N/A 

Nustar N/A 

95% Parcen!He ol Cht5quare (;l:k) NIA 

90 ... Percentile N/A 

95% Percenlile NIA 

99'!11. Percentile NIA 

Lognormal Distribution T••l with Detected Value• Only 

Shttpiro Wilk T HI Stll~tic NJA 

s•e Shapwo Willi. Cnttcal Value N/A 

o... ... ~ .. ,,.-~ 

Assuming lognormal Distribution 

DL/2 Substitution Melhod 

Mean {log Sc.'tfe) -5.967 

SO (Log Scole) 0 .18 

95•. UTL 95~ Coyer age 0.1}0362 

95"• UPt (I) 0 .003-16 

90-. Perc.niiN (z) 0.00322 

95'- Percentile (z) 0.003U 

99""- Peroen!M (z) 0.00389 

log ROS Method 

Me3n 1n Ortg~rn~l Scale 

SOn Ongtnol Se~le 

Mean 10 log Saale 

SO "' Log Sc3le 

95% UTL 95' Co<ntrage 

95._ UPL{I) 

90,._ Petcen!M (z) 

95"' Petcantik (z) 

99-4. PfKoe:n* (z) 

Data Oi1tribu6on Test with D•te~:r.d Va"'-• Only 

Oou danottalawa~06ur.bulion(O.o5) 

f:~onpat'llmellic Su.ristics 

K~-Uotr {KU) f.Ad\Od 

NIA ... 
NIA ... ... 
NIA 

"" NIA ... 

Mean 0.00537 

so 0.0006699!) 

SE of Mean 9.3318E..05 

95' KM UTL w:th 95~ CoYerl'Qft 0 .00715 

95"'- KM Chebyshay UPL 0 .0088 

95'!'. KM UPL (I) 0.00690 

90'!". Percenble (z) 0.00673 

95 .. Petoetuile (z) 0.()0697 

99~ Percentile (z) 0.00743 

Gamm• ROS limits with Extrapolated Oau. 

95-r. Wilson Hiflerty (WH) Approx. Gamma UPL N/A 

95'!\ Hawtcins Wildey {HW) Apptox. Gat'1'Vn8 Upt NJA 

95% WH Approx. G3rnma UTL with 95.._ CO'Ief1lgtt NJA 

95% HW Approx. G.nvna UTL with 95 .. Covef3QO NJA 

• 



T ol31 Number of Oboerv3110n!; I 02 

Toler30Ce fac1or 1 92 

tAinlrrun 8 .66 

Mn.unum 20 4 

Secondt.argm 18 7 

F~tt>t Ou4IUe 10.93 

Medl3n 11.8 

ThlrdOuorttie 12.6 

Me3n 1209 

GeomemcMean 1196 

S(; I Gi'5 

~tf10ent uf VaootiOn 0 155 

Sk~ 1 997 

Normal O~stnbutlan T • st 

llltef~T~t StatJe;~~cO 1.17 

Lll~efomer.x:a!Value 0 0877 

Assumm; Normal Drstnbutlcn 

95.._ UTt wrlh 95'\. CoYerage t 5 69 

95..._ UPt (T) 15 22 

90"-Pementie{t) U.-t9 

95' Peraon!H (z) 15 17 

99~ P«centlie (z) 16 .$5 

G a mm • Dts lnbullon Tes t 

k sUM' 4702 

Thera Slaf 0 .257 

MlEo! Menn 12 .09 

MLE ol StondMd OeYIOuon 1 763 

nu star 9592 

A-0 T~SllltlSk: 2.597 

5"'-A-OCnhcoiVokle 0 .75 

K-ST~Stat191c0122 

s-. K-5 Cnuc&1 Value 0.0887 

0.!8 l'tOt a.,.,. Ort!te•d lit'" Sioni'~CUCe t.."' 

Assurmng G a mm• Ois tnbulicn 

90"'. Percenllle 1-U 

95.._ Pereentie 15.13 

99"'1o Pefl:entlle 16.56 

95,WHAppfOJ!.. GanvnaUPl 15.1-* 

95-. H\N Appro.x.GammaUPl 15.13 

95-., WH Approx. Gemma UTL With 95"\ Ccwentge 15.66 

95•• HW Approx. Gamma UTL wllh 95 ... Coverage 15.66 

Number of DistinCt Ob--..etvohon~ .t6 

Log-T,.nsfo~ Staostu::s 

MIC\Imum 2.150 

Mn»mUm 3.016 

Second La~ 2 92'9 

Fcr.1 Clu3rde 2.391 

Me&ln 2 .t68 

TMdOuM* 2.5~ 

f.\eon 2 .182 

SD01-t • 

Lognormal Olstnbutlan Test 

lllhefors T e~ SIA~IIc 0 111 

LIM.efoffi Cnhcal VaiUfl 0 0877 

eaca 110tL.oottonr.al ., s~ ~ u-1 

Anumm; La; normal Or.:nbu.fiOn 

95' UTL wnh 95.._ CoYerage 15 66 

95"'1. UPl (1) 15 12 

90' Perc.ntrle (Z) 1.$ 32 

95' Percenule (z) 15 07 

99.._ Peret~nllle (z) 16 58 

Osc. Dtstnblltton T~t 

O.ta do not follow • OiKemaMe Oisri>ufion (0.05) 

Nonparemetnc Staasllcs 

90"'1o Percenllle 13.58 

95._ Percentile 14 58 

99-.. Percenu:e 18 7 

95' un wnh 95' Covetsge 18.2 

~·.Potn»nllleBoots~r.JpUTlwttn 95"\Covwtage 18.18 

95-..BCABootsUapUTLWith 95.._Cowraoe 18.0 1 

95%UPt 17 

95"'1o Chebyshev UPL 2R3 

Upper ThreshokfllrmBa~upooiOR 15.11 



Cesium 

NllmberofVafidOsla 102 

Number of Otslioct Detected Data 73 

Tolerance FttciOr 1.92 

Mrnmum OeleCted 0.005 

Ma.IU!Tlum Detec1ed 0 .312 

MeM of Detected 0.0555 

SO of Deta:led 0.093 

Mll'lmum Non-Oelect 0.005 

!.launum Non-Detect 0.005 

9ackgrvund Statistics 

Nonn•l Dt:~tribution T•st with Detected Velues Only 

l llf'telom Test StatroiiC 0 .389 

5"'1lllheforo Cntical Value 0 .0929 

As:auming Nonn•l Distribution 

OV2 Substitution Method 

Mean 0 .0498 

so 0.0893 

95"\ UTl 95--_ Coverage 0.221 

95--_ UPL (t) 0 .199 

90~ Percentile (z) 0 .16~ 

95~ Percentile (z) 0.197 

99~ Perct:nllle (z) 0.258 

Ma~timum l1kelihood Eslln'IDte(MlE) Method 

Mean O.O.t32 

so 0.0958 

95--_ UTL With 95"1. Coverago 0.227 

95•. UPl (I) 0 .203 

90--_ Percenhle (z) 0. 166 

95% Perctmhle {z) 0 .201 

99"'1. Percentile (z) 0 .266 

G•mma Distribution T e1t with Detected V•lues Only 

k !JStu {i»>lls correc.ed) 0 587 

TheJa S~r 0 .09~6 

nusbr 106..8 

A-OT~MtSta~bc 11 .11 

5~ A-0 Cntical Value 0 .809 

K-S Test Statimic 0.315 

5 ... K-5 Cnticftl Value 0.093~ Dolo ... ___ ,,._"""' 

Assuming Gemme Distribution 

Gamma ROS StaliWcs With E:drapotated Data 

f.'lean O.Q.t95 

Median O.Q105 

so 0 .0895 

ks&at 0 .337 

Theta star 0 .147 

Nu.stM 68 73 

95'!i. Petcen'*' of Chlsq,uat~! (a) 2.968 

oo-.Pen:entile O.lU 

95'11. Percentile 0 .218 

99"1. Pen:enhle 0.409 

Number of Detected Data 91 

NumberofNon-DelectDota 11 

Percent Non-Detects 10.78"• 

log-tt•nsform.d Statistics 

fAinlflltJm Detected -5.298 

Mauoom0etec1ed ·1.165 

f.'lftan o1 Deteded -3 .923 

SO of Detected 1.29-l 

M~nrnum Non-Oe1ee1 -5.298 

Mwumum Non·Detect -5.298 

lognonnel Dtstributton Test w!lh Detected V•lues Only 

ltn~elort~ T e--..t Statr:>bc 0.217 

5% ldhefom Cnt~eal Value 0 .0929 

o. .... ~.,.,. ........ '--' 

Assuming lognonn•l Dtstribution 

Dl/2 S ubstttuhon Method 

Mean (log Scale) -4 .146 

so (log Scale) 1.381 

95111, UTL 95'!1. CoYerage 0.225 

95or. UPl (I) 0 .158 

90.-o Petoefltiltl (z) 0 .0929 

95111, Percentile (z) 0.153 

99--_ Percenllle (z) 0.393 

log ROS Method 

Mcun 10 Ong~nOJI Sole 0 .0~97 

SO in Origin:ll Smle 0 .089~ 

95-lt Ull With 95•• Coverage 0 .266 

95--_ BCA UTL With 95~· Coverage 0.282 

95~• Boototr(lp (.,) UTL with 95or. Coverage 0 .288 

95"'o UPl (I) 0 .182 

90--_ Percent~e (z) 0 . 101 

95% Percentile (z) 0 .175 

99--_ Percentile (z) 0.491 

D•ta Distribution Test with Detected V•l~s Only 

OMa do nol Calow a Olac:em:IWe Criaribudan (O.DS) 

Nonparametric Statlsrics 

Kap13n-Meter (KM) Method 

Mean 0.0501 

so 0.0387 

SE of MMn 0.0088~ 

95% KM UTL With 95.,. Covemge 0 .22 

95' KM Ch«bysh<!v UPL 0 .~39 

95%KMUPL(I) 0 .198 

00-., Pef(::efltile (Z) 0 .164 

95~Peu::enl!le(z) 0 .196 

99--_ PeH:entile (z) 0 .257 

Gemme ROS limats wtth Extrepolac.d Data 

95-.;. 'Nilson tiletty ("1.1-f) Aw01t. Gemma lWl 0 . In 

95~ H3wlons wroe.y (HN) ~ox. G.Ynma UPt o.193 

95~ WH Appro~t. Gamrro UTL 'Mit! 95._ Covefa~Je 0.223 

9~-..HWAppnlA.GltmmaUllWith 95"'-Cowr,ge 0252 



Chlorldv 

Total Noolb4H o f Obsefvalions .107 

TokHance Factor 1 776 

MifWI"'Umt.-12 

t.\llxim.Jm-173 

Second Large~ 3.8-1 

Fon.tOuartile 1.835 

Median 2.09 

Tturd Quartile 2.315 

Mean2111 

Geometnc Mean 2.079 

&C C .E! 

Coeft!CtOOI o l V!ml!lll:on 0 185 

S«ewne!:S 1 6 1 

Background Statl1tlcs 

Norm11 Olse:ibuUon TeSI 

litlielono Test Sfalit.fic 0 0766 

llllletorn Ctrtical Value 0 0.139 

Allcumw\g Norm•! Distribution 

95•. UTL """tlh 95-a Cowrage 2 803 

95•. UPL (t) 2 755 

go•. Percenlite (z) 2 611 

9!1..,_ Percenlie (z) 2 752 

99"'. Percentile (Z) 3 018 

Cialmma O._tributlon Test 

k star 3269 

Thora Star 0 .06-16 

MlEo!Mean 2 111 

MLE ol Standatd OeVJation 0 369 

nu Sl!U 26611 

A·O T851 Stalit.IC 2 .1 58 

s•a A-0 Cruical Value 0 752 

K-S Test S1111itilk: 0 .06-15 

s•. K·S Crhk:al Value 0 .0-'.17 

De!aoot-...- ot5% Slgnllc.- L ... l 

Ass~.:ming Gatnmll OisUibutlon 

90"• Percentile 2.596 

95•. Percenlile 2 753 

gg--. Percenlia 3.Q64 

95•. \VH Approx. GanYn!l UPl 2.753 

95•• H\o'V Appro.x. Garrvn& UPl 2.75-1 

95.,• V-IH Approx. Ganvna UTl Wlth 95•e Cowm119 2.S09 

95~e Hlfl Approx. Gommo UTl wiltl 95•. Cowmge 2 811 

Nurrbor of Oiseind ObG.oiVationc 129 

log-Transfor-med Stalttob 

Mvwnum 0 351 

t.-twr..num 1 55.1 

Second larglt$1 1.3-15 

F•~ 0u6ftikt 0 607 

tAodian 0 737 

Ttutd Ot:arllo 0839 

Moan 0132 

so 0171 

Lognormal 01stritutlon Te~t 

Ulielor!i T er.l Sfalrshc 0 0599 

U!iuiOfs Crit!CIJI VafuG 0 0..39 

Assuming Lognormal Dlstr\tuticn 

95•. UTL wffh 95._ Cover&ge 2 8 19 

gs•. UPL {I) 2 76 

oo•. Percentle (z) 2.59 

9!: .. PDCcentile (Z) 2 ]57 

99•. Pmcenlrle (ZI 3 .099 

D•ta~ Dlsmbulion Test 

D118 do not follow • o-.mable OialriMidon (0.05) 

Nonparametric Statistics 

90•. Pacoonlile 2 51-t 

ss•. P8f09ntie 2 75 

99•e Peroenlile 3.273 

95...-. U!L"wrth ss•. Covernge 2.98 

95•e Perc:«llile Boots.-~ Ull wilh 95-.. Cov•t308 2.956 

95' BCA BoolsU'ap UTl Wllh 95•• Covtwavo 2 &9 

95.,• UPL 2.756 

95-. Chebyshev UPL 3.812 

Upper Threstlold lirrit Basctd upon lOR 3.035 



Chromium 

TolaiNumberofOb!iervoliont; 102 

Tolen:mce FecfOf 1.92 

Mtr11mum 1.24 

Ma.xtmum 5.52 

Secood Lorge~;~ 5.5 

F1rstOuorttle 2 .333 

.. 11!'dl;ln 2 865 

Th•d Qu!Wtiio 3 .71~ 

Mean 3 . 116 

Geometnc Mean 2 957 

so 1.025 

Coeff~nt of Vanauon 0 .329 

Skewne!la 0.669 

Background Sto~~tistic!J 

Normal Distribution Test 

ltllieforr. Test SlntiStic 0.121 

LIMiefort. Cn11cal Value 0.0877 

Assuming Nom~•l Distribution 

95"\lfTl with 95% Coverage 5 .08~ 

95.._ UPL (t) 4.825 

90% Pe«:entlle (t.) 4 429 

95._ Percentl{e (z) 4.802 

99~. Percentile (z) 5.5 

G•mm• Distribution T•st 

kslar 9A.t2 

Them Star 0 .33 

MLEolMoan3.116 

MLE ol Standard Oe~tintton 1.014 

nu ~tar 1926 

A-OTe&tStot~IIC 0.774 

5.._ A-D CritiC31 Volufl 0. 752 

K-S Tet.t Stai~IIC 0 .0908 

5% K-S CritiC31 Value 0 .0889 

OoloftOIQommo-OIS!lSJtol'anc.~ 

Anuming Gamma Distribution 

oo•. P«C~tntM ~ . .SG6 

95 ... Pftrc•ntlle 4.95 

99-., Perc.-ntk 5.9-15 

95"*' WH Approx. Gamma UPl 4 .962 

95.._ t-MI Appt();ll. Gamma UPl 4.939 

95ft{. WH Approx. Ganlltlll UTL wilh 95 ... Covemge 5.315 

95' HW Approx. Gamma UTL With 95'!11. Covemge 5.36 

Number of Ol!:olincl Oburvet!OM 69 

Mi01tn1.1m 0215 

.. 1aximum 1.708 

Second Larget;t 1.705 

F•st Ouar111e 0.8-H 

MedWin 1.053 

lhlld Quartile 1.313 

f.1ot31l 1.08-1 

so 0 .32fl 

Lognorm•l Distnbution Tut 

LtUiefors Te!ll Slatl&llc 0.0719 

LiK'eforo CntiCol Value 0.0877 

DeD appeerLoonomwf a1S% ~ t..w l 

Assuming lognom~•l Oi~tribution 

95~ UTL with 95% CoYerage 5.525 

95% UPL (t) 5.091 

90.,. Perconl!le {z) 4.488 

95-., Percenble (z) 5.052 

99~ Percentile (z) 6.307 

D•ta OiSitribution Test 

Nonp•rametric Statistics 

go•;. P~:~rcent~e 4 .726 

95% P11rcenlile 5229 

99o.;. Percentile 5.499 

95.,._ tnl Wllh 95,._ Coverage 5.37 

95-., Perotn!H Bootstrap UTL W~~lh 95.,. Cowrage 5..3S9 

95' BCA Bootstrap un With 95~ Coverage 5.369 

95._ UPL 5.291 

95.._ ChebpMv UPl 7.505 

Upper lhreUiold Lwmt Ba~d upon lOR 5.795 



Cob a!~ 

NomberofVMdOata 102 

Numbef of O$Jnct O...tected Data 87 

Tolef"once FBCtOr 1.92 

Lt.nmum De~ee1ed 0 006 

J.!axmum Oetecli!'d 0.671 

Meon of Detected 0 0536 

SO of Detected 0 0889 

MII'Uit'IUm Non-Detect 0 005 

J.b.unum Non-Oetecl 0 005 

Normal Otstnbuuon Test With Oet.t:r.d V•lues Only 

Llllefom T ~ Sllltmbc 0 296 

S'LIIIH!fom CnuatiVal&:e 00919 

Datanot~etSIJl~ncaLwtl 

Anum1ng Normal 01.U1buoon 

OL 2 Stibr..t11ul10n Method 

Met~n OQ.I9l 

so 00861 

95"1. un 95*l. Covemge 0.214 

95, UPl (t) 0 193 

90' Percentile (z) 0 .159 

95"\ Pl!fcent.W (z} 0 191 

99' Percentile (z) 0.2~9 

M11unum Lllldlhood Estma~{M!..E) Melhod 

Mean O . Q.I~ 

so 0 091 

95.,l1TL Wllh 95'\o Co,.f.!foge 0 219 

95"1. UPL (t) 0.196 

90"\ Peraentlle (z} 0.161 

95'\ Pen:enllle {z) 0 194 

99'1\. Percentlia (z) 0.256 

Gamma Otatnbuaon Test With Detected Vakles Only 

k!lfar (b&a~CCfrected) 1.029 

Theb Star O.Dfr22 

nust.lr 191.3 

A·D Test $1.31J$!1C 2.893 

5"\A-OCnucafValue 0.182 

K-5 TestStotisk: 0.122 

5 ... K-5 CntJcal Value 0.095-i 

-----.. a·~~ 
Aawmtng G.mme Otstnbution 

Gamma ROS Stauwc:s wilh EJWapolated Data 

Me3tl 0.0489 

Meehan 0.0251 

5000862 

kstar l) . .a6J 

Theta sQr 0.106 

Nus&¥ 9-i . .t2 

95•. Petunlie of Ctnqu:are (2tt) 3.655 

90' Peu::entie. 0 .13-1 

95"'i. Petcenllle 0.193 

99-...Peteft'l llle 0.339 

Numbef of Oetf!C1ed OaiD 93 

~ofNon-OeltKtOot& 9 

Pei"Cfill Non-Oeted!l 8 82-. 

lo;~anllfonned StatistiC:• 

MwwnumOetected 5.116 

f.ta.csmum Oetec1ed 0 399 

L\ean of OeU!ded -3 -i69 

so of Oeleded 0.95-l 

M~ Non-Detect -5 298 

M.:oomtr.~ Non-O.!tea -5 298 

lOQI"ocmel 01stnbut10n Te't 'Mth Oetec~d V elues Only 

l!llekws T e!:~ Stnb5trc 0 0685 

s-.LMw'on;CntlelJIV!tlue 00919 

De.'-- a ppH r LognonMI At 5"' Significance law I 

A:~sum~ng Lognorm•; Dlstnb!ltiOn 

DL'2 S~.ttu-.on Melhod 

Mean (log Scale) -3 691 

SO (Log Scole1 1.16 

95.._ UTL 95-. Co·.te~ttge 0 231 

95.._ l.N'L (f) 0 173 

90.._ PercentM (zl 0 11 

95' Perettn-'e (z) 0 168 

99"'i. Percentile (z) 0.37 

Log ROS Melhod 

Mean 1n Ong~rn~l Scale 0 0-*92 

SOenOngen&~Satle 0.0861 

95,l1TL WTlh 95' Co'tflrooe 0 .217 

95•e BCA UTL 'Mih 95.._ Cover11oe 0 198 

95--.. Bool!llrap (') UTL wtth !t5 ... Co-.roge 0 198 

95"'- UPL (I) 0.16-l 

90'Pert:enble (Z) 0.106 

95' Percentile (z) 0 159 

99.._ Percenlde (z) 0 34 

D•tao 01stnbut1on Tnt With D•*=ted V• 'u.es Only 

O.C. aw-r~•tS~ SIQnilance l..ewl 

Nonper.metne Stlltu~!la 

Kaplan·Me!el' {KtA) Method 

Mean O.O.t9-i 

SO O.OBM 

SE of Mean O.OOS51 

95 ... KM UTL with 95"'- Coyoemge 0.2U 

95-...KM~UPl 0 424 

95._ KM UPL (I) 0.192 

90"\ Pen::enMe (z) 0 .159 

95' PercenWe (z) 0.19 

99*• Pe..omtle {z) 02-iS 

Gemme ROS llft'Mhl with Ex~ O.te 

S!.•o. Wilson Hllloeny {WH)Appox. G.nwne UP\. 0 .16-i 

95"" tVwiarrs Widey (HW) Appro:tt. GiJrnma UPl o. 1 ea 
95"\ WH Appox. Glmrn.llJTL 'Mth 95.._ Covet.:»ge 0.2 

95._ HW ApproA. Gamma tm. With 95~ Cowrage 0238 



Coppo< 

Number ol Voltd Dara 102 

NumberofOtsld'ldDolededDeco 56 

TulenlnceFitCior 1.92 

M1n1m0m Oeklctcd 0 .053 

MaJUtl'lum De!eck!d 6.03 

MoM of Oe!ec1ed 0 .375 

SDofOe!octed 0 .813 

Mirumum Non-Detect 0 .05 

Maximum Non-Oelecl 0.05 

B•ckground Statistics 

Normel Distribution Test with Detecled Velues Only 

LiltieiOfs lftflt Stai1511C 0 346 

5%LIU!eforsCriheo1Value 0.114 .,... ... -.. ,,.,._...,., 
Assuming Normal Distribution 

DlJ2 Subsltltnton Method 

Mean 0.231 

so 0.645 

95% UTL 95'!1t Coverage 1.469 

95°1t UPL (I) 1 307 

90._ Percenlile (z) 1.057 

95'!f. Percenlile (z) 1291 

99% Pmcenule (z) 1. 731 

Maxtmum likelihood Eshmate(MLE) Melhod 

Menn -0 .0708 

so 0 .891 

95% UTL With 95 ... Coverage 1 .6-11 

95% UPL (t) 1.416 

9Q•e. Petcenl-'e (Z) 1.072 

95' Percenlile (z) 1.395 

99% Pcrcenl•le (z) 2 .003 

Gemme Distribution Tewt with Detected Velues Only 

k slat (b&:ls coueoed) 0.805 

Thela Star 0.-165 

nu .st'lf 96.66 

A-OTes.tStatebc _. _ _.J 

sera A-D CntJCal Value o. 788 

K-5 T 851 Stali511C 0.239 

5.,• K-5 Cnhcal V3lue 0 . 119 

o... ... --.. , .. ......_'--1 

As.uming Gemme Distribution 

Gamma ROS SIG!r!;Zics wilh Extmpofated Data 

J.1ean 0.22 

Median 0 .0685 

so 0 .648 

k:>W0.151 

lhotta$Llr 1.~59 

Nu.st&r 30..81 

95"\ P~cen-'e of Chtsqt.Ja~e (211.) 1.66 

90"i. Percende. 0.65~ 

95% Percentile 1.211 

99' Pen::.eoule 2 .825 

Numbef of Detected Data 60 

Number of Non,OeteC1 Oeta 42 

Percent Non-Detect:~ 41 . 18~ 

l.og-tr•n•formed Sr.ristic• 

Mwumom Oelecced -2.937 

UaJtimom Detected 1.797 

Mean of Detected ·1.638 

SO of Detected 1 .~ 

Uuumum Non-Delect -2 .996 

Maunum Non-Detect -2 .996 

• 
t.ognormel Dt~tribution Te~l wtth Detected Valu., Only 

Lillie!~ l e91 Stall&l!c 0.146 

5"\ L~llf!fom CnttCDI Value 0 .1 U 

OotoiiOI~MRIIIrriflc-'--1 

Aasumfng lognormel Oistnbutlon 

OLJ2 Sobshtullon Method 

f.1enn {Log Seale) ·2 .512 

SO (log Seale) 1.252 

95% UTL 95~ Coveroge 0 .899 

95% UPL (I) 0 .655 

90"\ Percenllle (z) O . .lO-I 

95% Percentile (z) 0 .636 

99.,.Percenlikl (z) 1.494 

log ROS Melhod 

Mean in Or~gtnal Seele 0 .228 

SO 10 Ongtnal Smle 0.6-'6 

95"\ UTL With 95"\ Cover11ge 1.326 

95~ BCA UTL with 95"'- CoYerage 1.311 

95~0.Boot!lliap(%)Ullwilh 95"0.Covcra9l!' 1.311 

95% UPL (I) 0 .892 

90"\ Percentile (z) 0 .485 

95'1o Pereenlile (z) 0.86 

99.,. Percemile (z) 2 .511 

Deta Di11tribution Te$1 with Oe!actad Velu .. Only 

Data db not fciDw • Ohc:emab&e ~ (O.OS} 

Nonp•,.melric Statistics 

Kaplan-Meier (KM) Method 

f.tean 0 .242 

so 0 .638 

SE of Mean 0.0637 

95•:, KM UTL wirh 95-'. Co11'8rage 1..168 

!)5% KM Chebyd~~tv UPL 3 .038 

95% KM UPl {I) 1.307 

90% Pe1oen!M (z) 1.06 

95% Pe•cenlile (z) 1.292 

99,..Peu::e-nti6e (z) 1.727 

Gemme ROS limib with Extrepoteted Dete 

95oo;. 'f\'ihon tilfeny ('hli) Awro._ Ganvna tJPt 0..855 

95%~'N~(HW)Approx..GanrnaUPl t .OU 

95-a. 'NH App01t. Gamm.J Ull m1h 95% Coverage 1. 119 

95-. HW Appfol(. Ganvna UlL wrth 95•;. ~ 1..,126 



Olasotv.d Oxygen 

Generel StotfsriaJ 

Toto! Numb8r of Ob&ervt~ions 399 

Tolorooco Facsor 1 777 

RawStallcb 

t.\lnlm..lm 17 

J.t3XJmJm 9.!H 

Second t ar~ 9 .37 

Firr.l Otutnile 5.18 

MeC111n 6 

Th«d Quartite 6.7 

Mettn 5 .93-t 

Goomettic ~.4&3f'l 5 796 

SO I 2 '~ 

Coeffioenl of Vana:.on 0 .205 

Skewnw-..s -0 13; 

Bac«graund Stalltdcs 

Nonnal Dlttributfon Tnt 

litiK!Iors l ost Stt~tislic 0 042.t 

Liliefors Cnticat Vaiue 0 .0-14-1 

Oats appear Normal .. 5% Stgnllcane. Uwl 

AGsuming Normal Olstr\tlutkm 

95._ UTL Wtlh 95"• Covoro3ge 8 t 

95•9 UPl (I) 7 ..946 

9tN Perceotile (Z) 7 496 

95~ Percenliio (z) 7.938 

~ Percenlile (Z) 8 769 

kstar 2 1 36 

Thel:l Star 0.278 

MLE of 1'.\esn 5 93-t 

MLE of Standard Oowttion t .28-1 

nu&l,:,r t70.t5 

A-0 Tesl Sta!r'..bC 3 189 

5•. A-0 CntK:al value o 752 

K-$ Test Stalislic 0 0628 

s•. K..S Cnlial l Value 0 0451 

Cia. notGarmw ~ e1"' I~ Level 

Assuming Gamma Olsufbutfon 

oo-• Percenrle 7.627 

95-. Perceotikt 8 .191 

so--. Pa-tcendl& 9.321 

95.-. WH AppfOll Gamma UPL 8.19.t 

95•. HVII Appr~ Ganvna UPL 8.239 

95•. WH Approx. G5rnm5 UTL wilh 95._. Cowrage 8.396 

95'• H'N Approx. Garntnlll UTl wiltl 95'• Coveraoe 8.-1 5 

Nufl'lbDr of Dt&ltnct Ob6ervotioos 252 

log-Transformed Stat!stk:tl 

MonlmUm 0 .531 

Maunum 2.255 

Seoond Larg~ 2.238 

First Ou11rlil& 1 6-15 

Medilln 1 792 

Thwd Ouartilo 1 902 

Moan 1.757 

so 0 225 

Lognormal Olttr1bullon Teat 

liHiolors THt ~atrst ic 00731 

l~tlefors Critical Value 0 0-l.W 

Data ftOt Lognonnalat 5% llgnlk~ a..wt 

Assumlt'tg Lognormal :Hstribution 

95-. UTL ·Nfth 95-. Cover~tge 8 6-15 

95•. UPl (I) 8 . .103 

90"'. Peroonlilo (z) 7 733 

95.,.. PwoenWn (Z) 8.391 

99•. Porcen:ilfl (z) 9 782 

Oeta Olnibution Test 

o.-. appMr Normal a\ !5% Slgnlf5amce L~l 

Nonpar~~metr!c Swttatlcs 

90• • Percen lile 7 25-' 

95•. Percenlite 7 982 

99-• Percentile 9 103 

9!1•• UTL with 95'• Coventge 8.07 

95•. Perc«ttle Boo~wp UTL wlrh 95•. Cover&ge 8. t2 

95•. BCA Boottllf3p UTL wilh 95~ Coveraoe 8.075 

95•• UPL 8 

95-. Chebyshev UPL 11.25 

Upper Threshold Urril 63sed upon lOR 8.98 



Tolnl Number of Observations 407 

Tolerance Foetor 1.776 

Raw StaU&tlca 

Mlnim..~m 0.121 

MaximJm 0.688 

Second Largect 0 .~6 

First Ouartilo 0221 

Median 0 .27 

Third Ouertile 0 .336 

Mean 0287 

Geometric Mean 0273 

so 0 .09~5 

Cootfidont of Variation 0 .329 

Skewness 1.033 

Background Statistics 

Normel Clt~tr1butlon Test 

Ulllolor~ To&\ Stati!itlc 0 .0901 

Lllliofors Critical Value 0 .0439 

Oo•not-OIS~IIg-Lowl 

Az:osumlng Normal Olltributlon 

95% UTL wilt! ss•. Coverago 0 .455 

95•;. UPL (I) 0.443 

90'• Perconli6o (z) 0.-108 

95~ Percenllle (z) 0 .4~3 

99•. Percenlilo (z) 0.507 

Gamma Distribution Test 

k star 10 .~ 

Thott Srar 0.0286 

MLE ol Mean 0 .287 

MLE of S!Dndard Dovlotlon 0 .0907 

nu star8173 

A·O To:st Statistic 1.2~8 

5•;, A-0 CrtliCDI Vo31oO 0.754 

K-S fas t St3 tlmic 0 .0476 

5"lo K-S Critical Value 0 .0~~9 

De• not a.tNnl OIIDttn.rttd MW ~ l.,.l 

Assuming Gamma OlsttlbuUon 

oo•. P•rc.nrilll OA08 

95.,• Percentile 0 .451 

99-. Prucenfjo 0.539 

95••wH Approx. Gall"'tM UPL 0..151 

95~. HW Approx. Gamma UPL 0.453 

95•;, lfo/H Approx. Ga~Tl~llo$ Ul l with 95•;. CovOfi!go 0 .466 

95•;. HW Approx. Gamma UTL with 95•;. Coverage 0.'169 

Number of Dl&lnct Observations 238 

Log-Transformed StatlcUcs 

Milin;um -2.112 

t.\aximum -0.374 

Secooct Largest -0.437 

Fit i!.IOUartile -1.51 

Median -1 .309 

Third Quartile -1 .092 

Mean -1298 

so 0.315 

lognonnal Dlfl tr1butlon Tvst 

Ullloklrn T ost Statistic 0.0263 

Ulllefors Critical Value 0.~39 

Assuming Lognormal Dlsttlbutlon 

ss-. UTL with ss•. Covorago 0 . .178 

95•• UPL (I) 0.459 

9D-'• Percanlile (Z) 0.~09 

95·~ Percanfilo (z) 0.459 

99._ Percanlile (z) 0 .568 

Data Oletributlon Test 

Dlta •ppear L.ognormel 1t 5% Slgnlano Lent 

Non parametric Statistics 

go•. Porcenlilo 0.41 4 

95•;. Percentile 0.472 

99"". Percen~ 0.574 

95• • UTL with 95•;. CovEWge 0.497 

95•. P!ircendo Bootslr.lp UTL wifh ss•. Cov81'306 o . .a97 

95•;. BCA Bootstrap UTL with 95•e Coverage 0 .496 

95•. UPL 0.48 

95•• Cheby.>hev UPl 0.7 

UpJXtr Threshold Urrit 83sed upon lOR 0.507 

• 



Go Ilium 

NumberofV!tltdO.sta 102 

Number of Der..bnct Detected Oatt1 0 

o.n-.1 Stlibsttcs 

Nunlbef of Oelftc1ed Oatl1 0 

Number of Non-Detec~ 0 (1!3 102 

Wamin;:AJ....,.._.e,. Non-01-. ~).lhetdxe da!atiaxt .w1 ~•alhoc.lld a!lo M NOll 
s~ . ....,._....ucu.UPU.ond..,.,,.._, ___ fwinlbe'ow,..tot;nr-lmill 

TMPR)IttTMm-J~Du.~veS..tpec;6c..:UUDea$M•~..-~~~n(lt-t .• EPC, 81V). 



Hardness 

ToiDI Number of Ob58fWiions 396 

Tolerance FoC(or 1.778 

Raw S~tlctlct: 

• 

Minimum 19.9 

Maximum 70. 1 

Seoond Unge~;t 63 

First Ouartite 39.5 

Modlan 43.2 

Third Quartic 47.13 

Mean .t3.54 

G&OrTl81fiC Mean -'3 2 

so 5 . .t78 

Coolflclent of Variallon 0 .126 

Skewn&M 0 .302 

Background Statistics 

Normal Distribution Tnt 

Utlloton; ToG! St&li&tlc 0 0401 

liMiolors Critical Value 0.0445 

Dal.l awe•r Nonn.t •15~ 81gntkance Lawl 

A ssuming Normal Distribution 

95~;. UTL with 95% Coverage 53.28 

95• ;. UPL (t) 52.59 

90•o Percenlie (z) 50.56 

95•. Percentile (z) 52.55 

99-. Porcentll& (z) 56.29 

Gamma Distribution Te111 

II. star 62.3 

Thor.! St11r 0 .699 

MLE ol Moan 43.5.t 

MLE o f Standtnd Devintlon 5.5 16 

nu star 493-l.t 

A-D lost Stodr,tic 0 571 

5 "~e A-0 Oribl Valuo 0.752 

K-S lost Statistic 0 .0329 

5• ;. K-S Cndc31 Vatuo 0 .0-153 

Assuming Gamma Obtttbu!Jon 

90•• Pe~ntlo 50.74 

95 ... Percontllo 5 3 

99•;. Percenti9 57 39 

95• ;. WH Approx. GarTVM UPL 53 

95•• HW ApPfOX. Gamma UPl 53. 07 

95't'o WH Approx. GamrM UTL with 95•;. Co't•oorage 53.8 

95•:, HW Approx. Gamma UTL with 95"1:. Coverage 53.3'3 

Number of Distinct ObGervations 171 

Log -Tran•formed Statlt:tlcc 

Minimum 2.991 

~-taximum 4.25 

Second largest 4.1.t3 

First Quartile 3.676 

Median 3.766 

lh11d Ouarlile 3 .853 

~ioan 3.766 

so 0 128 

Lognormal Dlctrlbutlon Test 

l itliofors Tet;t Statistic 0 039 

lllllefors Critica l V:thJe O.O.US 

Oata app4tar lo;nonMI • t 5% Slgnllcanc. ~I 

Assuming lognorm•l Distribution 

95% UTL with 95•;. Covoutge 54.19 

95.,• UPL {I) 53.32 

0000 Percentile (z) 50.86 

95°0 Poratntile (Z) 5327 

99<:. Peroonlile (z) 58.11 

Data Olctributlon Test 

Oat. •ppMt Normol a15% 81gnilcanc. Lwei 

Non parametric Statistics 

go•. Porcenlllo 50.95 

95•o Porcenlllo 52.33 

99"'• Perconlllo 55.61 

95•. UTL wilt! 95•. Cover3ge 53.1 

95 ... Percenlikt Boot:>lr3p Ull with 95-.. CovOf.lQO 53.03 

95""- BCA Boot&tri!p UTL with 95 ... Coverag:e 53.03 

s5•ouPt 52.4 

9S•o Cheb)'$hov UPL 67 . ~5 

Upper ThreShold Limit Baood upon lOR 58.56 



'"'" 

NumberotVDIM:JOato 102 

Number o l Or.;I:M\Ct Oe&ected OotZII 11 

ToleranceFDCtor 1 9"J 

~~mOetecsed 10 

Ma10mum Oetected 55 

Uean m Detected 17 1J 

SDo!Deti!Ctf!d 1056 

M~rnmUm Non-Dell!d 10 

M:uo.~~ntzm Non-Oelect 10 

B a:::Jtground Su.ts t:es 

Norm~~ t Dts:nbul'On Tas:w.th D•t•~d Vaho~•s Only 

Shaprro Wllk T e::ot Stat!511C 0 60.& 

!> .. Shaptro Wit; CrrtiC!'II V:tlue 0 001 

0.~ M l NonMt •t S'S Signi!Sunce t.eofel 

AssUmln<jl Normal Dtslnbutlon 

OL 2 Subt>$rtullon Melhod 

t.M-lfl 7 261 

sossu 
95"'1. UTL 95..._ Coverage 19 17 

95"' UPL {t) 18 13 

90' Percentile (zi 15 61 

95' Percentile (z) 17 .98 

99' Percenule (z) 22 41 

t.bAifTlUm llkebhood E:sarmal.ei,Ml.E) t.ielhod 

Mean -516 

so 16.27 

95' UTl wtlh 95' Coverage 28 09 

95, UPL {I) 21.99 

90-..Petcen~ {z) 15.7 

95' Percenllie (z) 21 61 

99' Percenlrie {z) 32 7 

Gamme Olt tnbubon Te11 tw1th Detected Veluu Onlv 

k 51M (b0sc:orreded) J. 113 

The\a Star .1 .167 

nu~r1563 

A-DTestStatl5llc 1.985 

5' A-OCnocal Value 0 .7-'3 

K-STe!i~Siatisk:0.312 

5._, K-S Cnoc:31 V31ue 0.199 

De.:. notOU.... DlliCMultdatS-£ ~ Lewl 

Anuming Gemme 0 1.uibuoon 

Gamma ROS Statrsbe:$ wtlh EJttrapo&ered Data 

t.\ean 3.222 

Median 0.000001 

SO S.!M-1 

k 5Uf 0.07&9 

Theta stat" -' 1.88 

Nusaar t5.7 

95"\ Percenllole of Chnquafe (2k} 0.893 

oo-. Percentie 1 . o~-1s 

95-.PI!feennle 18 7 

99._, Peroen!Jie 58.12 

Numbero#DetectedOalll 19 

Numbf!rofNon-OetectOeta 83 

Percent Non-Oetecro 81 37-a 

lOQ-tr..,sfonnad Ste ttaces 

Mwwnum Oelected 2.303 

Mruumum Oet«ted 4.007 

MeM~of~e:! 2 .7~ 

SO of Detected O.t 21 

M~nmum Non Der.ect 2 303 

Maxanwm "4on-0eled 2.303 

Lognormal Orn10ubon iastw-.d': Detect.d Vek:es Onty 

ShopwoW~l'et:rSlllltSUC 0 787 

5' Shap!I'O W!fk Cntlco! 'l lllue 0 901 

O.ta~~~~:ttloponulMS .. ~L., .. 

A .. umtng l ognOITMII OtstnbutiOn 

Dl2SubstllullonMe:hoo 

~1eon (log &ale, 1 819 

so (tog Scale) a .ns 
9SO!rw.VTt 95.._Coverage 15 34 

95' UPL (I) 13 61 

90' PerceniiMI {z) 1 t .33 

95' Percen"'e (z) 13 46 

99,Perceotl&e(z) 186 

logROSMelhod 

Mean 11'1 OngwuW Scale 6 036 

SO 10 Ongwu1l Scale 7 238 

95-. UTl With 95' Coverage 2J 27 

95' 8CA UTL wtlh 95' Coverage 18 

95"\Bootslrop (••)UTl. Mih 95'Covoen~ge 256 

95'"'- UPl (I} 19 02 

90' Pe1cen* (z) 13.1 

95' Percentl6e (z) 18 .6 

99' Pef'"CI!:nllie (z) 35 91 

Deta D1s tnb ut1on T•st With D•tected Ve!ues On!v 

Dam do not follow.~ OtwibuiJon (0.05} 

Nonpe,..me tnc S taasoe. 

Kapbn-Me.er (KM) Method 

Mean 11.33 

so 5.236 

SE of Meon O.!lJJ 

95'"'.KMUTL W1rh 95%C<Wentge 21 .38 

95". KM Chebyshev UPl 34.26 

95% KM UPl (t) 20.08 

90' P~oen• {z) 1 8.~ 

95-. P ... eenlile (z) 19.9-l 

99-. Pe«:cntte (z) 23.51 

G.mma ROS Limits with E.a-apoleted 0.111 

95-r. Wilson tihcty (WH} ,t.ppmx. Gomrne UPL 10 .07 

95._ ~ 'N~ (HW) Appro:r.. Gatrma lJPL 8.639 

95'V..1-t Appoll Gamm..:iUTL Mth 95"ioCO'I'ef:tQe 1-!.01 

ss•;. HW A.pptOll.GarrwnaUll 'Mih 95-aCowt898 t 3.32 



lud 

NumberofVatidOaca 102 

Number of Oir:.linct Oe~eeted Oe.tn 55 

Tolerance Fadof 1.92 

Raw Stabct:cs 

Mmimum Oe!ecled 0 .0053 

MaXIfTlum l:>eiecled 0.125 

Me em of Detected 0 .0198 

so of Detected 0 .0221 

Mirumum Non-Deled 0.005 

Maximum Non-Deleet 0 .005 

Background Statistics 

Norm11l Oislrtbution Test with Detocted V11lues Only 

lilliefors T fl!>t Statssllc 0 .293 

5"'b lllltefor.; Cntrcal Value 0.113 

Dolo ... - • Slllitnlll<anco L .... 

Assuming Normal Distnbubon 

DU2 SuOOtitutton Mclhod 

Mean 0.0129 

so 0.019 

95% UTL 95% Coverage 0.0494 

95% UPL (t) 0 .04-16 

90' Percenllle (z) 0.0373 

95'!'1. Percentile (z) O.G-142 

99'!'1. Percentrle (z) 0.0572 

Maximum Likelihood Esllmote(MLE) Method 

Mean 0.00551 

so 0.0263 

95% liTl With 95~ Coverage 0.056 

95"0 UPL (1) 0.0-19-l 

9()e:'• Percenhle (Z) 0.0392 

95% PercentOO (z) 0.0488 

99'\\ Percentile (z) 0.0667 

Gamma Distribution Test with Detected Vak.tes Only 

k stor (biMCOJteded) 1.618 

Them Star 0.0113 

nu st.ar 197.5 

A·O T~ St.a~bc 3.063 

5% A-OCnocal Voluo 0.767 

K-S Telll St11tmlic- 0 183 

5~:. K-$ CntK:al Value 0. 116 

Dooooota.-Coo-atlll....,._"-1 

Assuming G.mm• Distribution 

Garnn111 R0S St~ICS with Ex!rapotated Data 

J.\eon 0,01 19 

Median 0.0072 

so 0 .0 196 

k!I-I:N 0.202 

Thoeta stw 0 .0:588 

Nus.&IM"41.U 

95% Percernite of Chr.qu.:w~ (2k) 2.07-t 

go,. Perc:entia 0.(1:359 

95._ Percentile 0 .061 

99'- Percentile 0 13 

Number of Detected Datu 61 

Number of Non-Detect Data 41 

Percent Non-o.teds 40.20~ 

Log-lransformad Statistics 

MinimUm Oelecled -5.24 

M3lllmllm Oe1ec1ed ·2 .079 

Me11n of Oe\ected -4.244 

SDoiOelllcted 0.726 

Mmrnum Non·Oelcct ·5.298 

Mruumum Non..()e&oct -5.298 

lognormal Dislributton Tnt with Detected Valu .. Only 

lil~elors Te!lt Staa<;bc 0 .113 

5%LIIIielomCrit..:a1Value 0.113 

0. .. ap,.., Lognormal at 5,_, Slgnific~nee Lewl 

Anuminglognonnal Distribution 

OL12 SubGtnullon Melhod 

Mean (log Scale) -4.947 

SO (log Scale) 1.027 

95% UTL 95'"'D Coverage 0 .051 

95"'1. UPL (1) 0 .0394 

90~ Percenliie (z) 0.0265 

95._ Percenble (z} 0.0385 

99% Peu:enllle (z) 0.0774 

Log ROS Method 

Mean tn Onginal Set~lo 0.0129 

SO m Onginol Sa.le 0.019 

95W, UTl wnh 95-. CoVCtage 0 .0598 

95, BCA UTL wnh 95'!1. Coverage 0.076 

95-. Boolstrop (._) Ull wuh 95'!1. Covem9" 0.0765 

95"• UPL (t) 0 .045 

go•. Petcenlllo {::) 0.0291 

95-.PerOOJnlile (z) 0.0-139 

99-. Percentile {z) 0.0945 

Data Dtstribution Test with Oerected Values Only 

Nonpa~metnc Statistic. 

Kaplan-Meter (KJ'A) Method 

Mean 0.014 

so 0.0134 

SE ol Me~ 0.00183 

95._ KM UTL With 95"" CoY'Ira~ 0.0.193 

95% KM Ctteby--..hev UPl 0 .~5 

95*'. KM UPl {t) O.Q.U6 

00..,_ Peroenllle (z) 0.0375 

95..,_ Per<::enll6e (z) O.o.t42 

gg-., Petcen* (z) 0 .0567 

G.mrr.a ROS Umit. with Extrapolat.d D•ta 

95' 'N*-on!-illerty(WH)~GemrnaUPt. 0~1 

95•;, Hawkins Wi:xley (HYI) A.ppt"ox. G3n.n:t Uf'l 0.063-t 

96' 'NH ..t.wrox. Ganvro UTl With 95*1. CoY@1.:)1Je 0 0657 

95 .. HW Approx. O.,~a UTl with 95._, Covefage 0.0875 



Total Number of ObsefvBIIOf\5 162 

Tolerance Factor 1.92 

M.nmum 18 .9 

M~301 

Second Lsgest 29 1 

Fr.o.tOu¥1:~ 22.83 

Mechan 2~2 

Ttw::t auartW 25 as 
Meen 2~23 

80227 

Coefftoen t of Vmrl3tJon 0.0937 

SkewnetllS 0 0672 

Back;~und Stacstlc. 

Norma l 0Ls tnbutron Tnt 

Llll6efors T ar:.t Statlf>llc 0 o.J06 

ltliefClnlCnliC3iValue 0 0877 

Data app .. r Normal a t5% Signlfie~~nca Level 

An um.ng Norma l Otsmbutlon 

95' UTl wr!h 95' Cove:age 28 59 

95' UPt {t) 28 .02 

90'P~IIe(z.)27.U 

95' Pe~centtie (z) 27.96 

99-a. Pe«:efttje (z) 29.51 

ksusr 111 

Theta Star 0218 

MLE ol Mean 24 .13 

MLE o l Standard OeVM~tiOn 2 3 

r"ll1 stor 226~2 

" -0TestStat1Sbc:0.159 

5""1.A-0 CntiCOIVMue 0.75 

K-S Tast Stotc&ae. 0.0369 

5'K-5Crt1ICII!Vaiue 0.0687 

Oat. appe ar Ga mma Distributed at 5% SiQnifica nea Lavai 

ANYtrllflQ Gamma Orstribubon 

go-. Pen:ent.W 2722 

95.._ Pen:eotM 28.13 

99-. Pen;an* 29.9 

95-a WH Approx.. Gamma UPl 28.15 

95..,_ HW' Appfox.. Gamma UPL 28.17 

95' WH Approx. Gamnlll UTL with 95-.. CoV'efage 28.79 

95~ HW Approx. Gamma UTL Mth 95'!\. Coverage 211.82 

Mullmum 2.939 

MaJUmum 3A05 

Second Large$! 3 371 

FnzOuar* 3.128 

Median 3 186 

Ttwd Quartile 3252 

M~I!Wl 3 183 

so 0094~ 

Lognorma l D1s!nbubon Test 

L1lhefors T e~ Stai!StiC 0 .0426 

Lll~efors Cntx:ol Value 0 0877 

As.ummg Lognormal D1stributlon 

95"\ UTL W11h 95"\ Cowrage 28 91 

95._ UPL (I) 28.23 

90-. Percenllie (z) 27 22 

95-. Percenttle (Z) 28 17 

99' Parc..nllle (z) 30.0.. 

Data DLstnbutlon Test 

Data a pp- r Norma l a t 5~ Significanc• La 'f'a l 

Nonparama tnc S t. tls ttcs 

90' Parcentile 27.27 

95' Parcenllle 27 89 

99"\ Parcenllle 29 09 

95' l1Tl Wl1h 95' Coverage 28 5 

95.._ Perc.nllle Bootstmp UTL Wllh ~~ Coven.ge 28.49 

95 ... 8CA BootWa~p Ufl "Mih ~ ... Co'l'efaQe 28 ~9 

95~ UPL 27.9 

95-. Chebyshev UPl 34. 17 

Upper Threshold Lmif Based upon !OR 30.39 



ToiBI Number of Observations 102 

Tolerance Factor 1.92 

L1ir\lmum 0 .28 

Mwcimum .t. 19 

Second loagest 4.18 

Fir.;~ OuartiW! 2.955 

Median 3.22 

Thtrd Oumtile 3 .528 

Mean 3.199 

Geometnc Mean 3 022 

so 0 .691 

Coetficent of VariatiOn 0 .216 

Skewne95 ·2 .397 

B11ckgro und Stauti~ 

Normol Distrtbution Tnt 

llllielor.; Test Statl!".tic 0.194 

l llliefors Cnbcll Valoo 0 .0877 

o.. ... - .. ,·~~ 

Asouming Normal Distribution 

95"1. UTLWith 95% Co11ernge 4.525 

95% UPL (1) 4.351 

90% Percentile (z) 4.08-1 

95% Percenltlo (z) 4.335 

99~ Peu;entlle (z.) 4.805 

Gamma Otstribution Test 

k~31" 8.715 

Thein Star 0 .387 

MLE of Mean 3 .199 

MlE of Standl!lrd De111&tion 1.08-1 

nu :star 1778 

A·DTes! St3TISIIC 13.29 

5._ A·O Cnta l Value 0 753 

K-5TestSta tishc 0 .308 

5% K..S Crita l Value 0.0889 

O..oct--M5li~Lovol 

Assuming Gemma Distribution 

9Cr'OP~tM.t .6.S2 

95' PercentM 5. 16-' 

99,. Pm-a:ntie 6.2<12 

95% WH Approx. Gamma UPL 5.138 

95% HIN Appi"Olll . Gamma UPL 5.3J3 

95'"'e WH Appro•. Gemma UTl wtth 95% Collemga 5 .507 

95'"" HW Approx. Gan""" lJTl W11h 95'"",. ColleQge 5 . 77 

Numbef of Dotnc1 ObservR~ 71 

Log-Trwnsformed Statiattce 

~ilr.mum -1.273 

MaJOmum 1.!33 

Sec:cnd largect 1.43 

flfst Quartile , .083 

Median 1.169 

Th11d Ouarttl!! 1.261 

Mean 1.106 

SD OJ.U 

Lognorm•l Distribution Teot 

llll iefon; T liSt Stall!:hc 0 .354 

lillieiol!; Cnttcal Volue 0 .0877 

DoiOMI~·5ll ,...._.._, 

Assuming Lognorm•l Otstribution 

95'\ UTL wnh 95~ Coverage 7.088 

95"'• UPL (1) 6.337 

90% Percenllle {z) 5.338 

95% Percenttle (z) 6 .272 

99'""• Percenlile (z) 8 .488 

Oeta Distribution Test 

Det~tclonotfolow•~~n{O.OS) 

Nonper•metric s .. tisrics 

90'"'e Percentile 3 .978 

95,. Percentile 4 .OS 

99.._ Peucenllle 4 .179 

95'";. vn Wll h 95·· Cove~ age 4.1 

95•,.Perc:enW.,BootslfapUTlwith 95"',.Co~~ 4.1 

95._ BCA Sootstmp un with 954Jio Coverage -1 .09 

96'""• UPl 4.076 

95.._ Chebyo-...he11 UPl 6 .22-4 

Upper Threshokt Limit Ba~d upon lOR ~.386 



NomberofV&IIdOaiA 102 

Numbfi of O.st~nct Oe!ected Dots 99 

Tolemnce FltCtof 1 92 

Mntmum De1eeled 0 OlOJ 

MaQmlm Detected 422 

MeSl af Detected 1.839 

SO of [)@>tecte<f 5.227 

Mnmum Noo Deled OJJ05 

Ua.oamum Non-Oec.ect 0 005 

Nonr•l Ounr:t:uuon f est With Oetec!ed Vek:n Only 

Lllleloro ·r e!J StatiSbc 0 363 

5"\ lhforn Cnucal Vaiue 0 0882 

0-ttanotNotmalarS'Io ~b~l 

Acautnlf\9 Normal Otstnbubon 

Ot..2 SutslltutiCn Method 

Mean 1 821 

so 5204 

95"\ UTL 95' Coverage 11 82 

95-. UP\.. (t) 10 5 

90-.P8fCefltlie(z) 8 ..191 

95"\ Petc.enule (:.\ 10 38 

99-. PerceoUe (z) 13 .93 

M.:s~W"~"Um ldt~ Esamu~:e(ULE) Memod 

Me:~n 1.786 

505211 

9~UTlwrth 95"\Coverage 1179 

95' UPl (t) 10 ..18 

oo-. Percentile (z) 8 .t64 

95' Pe1centlle (z) 10 36 

99' Pen:entde (z) 13 91 

Gamm• Ot•tribu llon Testwtth Detected V•lu•• Only 

k!ltMI:b-cc)HKied) 0 H2 

Theta St3r -1 . 161 

nustar 8929 

A-OTestStatmJc 5.179 

5-. A-OCrrbcal V!We 0.831 

K-S Tes~SCat~m:: 0.2 

s-. K..S Cnucal Value 0 .095 

Dooooooa.---•Sll~.....,, 

Anumini G• mm • ~tribuoon 

GIJrnma ROS Sto11$1JCS wtfh EXJrapoiated Data 

Me.an UJ21 

t.tecfian 0.353 

S0 52» 

ks&af 0.4U 

Theta~ UOJ 

NuWJ 8~.37 

95..., Pere:en*oiCtr...quare l;lk) 3..397 

oo-.P~5.113 

95-.,. P«am* 7 479 

99-..P..-eentlle 13A1 

~of0elec1ed0ot3 10i 

Numbefof~tectD.:sto 1 

Percetll Non-~ 0 98.._ 

Loq-lransfonned Sta~a•~• 

Mtnmum Oeloeded -4 566 

M~OetKted 3742 

Mean af Oeteded .() 83 

SOofDecected 1.61-l 

M10wnum Non·Oeled 5.298 

MIWmlA'n Non-Oe1ee1 -5298 

Lognormal Dt•tnbuuon T ••1 W'fl'l Oetec.t.d V•lues Only 

Lllheloro T e~ SUU:!iltc 0 0972 

5' L:lhefort: CnbCOI V!tlue 0 0882 

O.tano1L~IatS"~L•_, 

A•sum1n~ Lo~nonr•l D1atnbutum 

Dl 2 ~b:>tlltlbOO Method 

Meon (log Scale) ..(1 Ml 

SO (t~ Scale) 1 685 

95"'!o UTL 95' CoW!fage 10 5-I 

95""' LPL (11 6 .89 

90-..P~IM(z) 3.592 

95~ Peroenble (z.) 6 525 

99' Percentl6e (z) 20 89 

Log ROS Method 

Mean 10 0nQif'lnl Settle 1.821 

so lrt Ongltltll Scale 5.204 

95..._ UTL WITh 95, CoYe!"age 10.2 

95,BCAlfTLW!th 95-.Covemge 17.4:1 

95 .. 8oollllf3p (,-.)UTL W!lh 95'111.Coven»QIII 17.13 

95.-. UPL (t) 6 706 

90.._ Percenhle (Z) 3 523 

95' Percentile (zJ 6.45 

99' Percenllle (z.) 20 05 

O•t. O.•tributlon Te•t With Detected V•lues ONy 

Oatil do 110l ro&bwa Oeurnab:e ~ (O.o5) 

Nonpe,.metnc Sts!I.Stlcs 

Kaplan-Mf!lef (KM) Method 

f.ie3tl 1.821 

so 5.179 

SE ot Mnn 0 .515 

95-..KMUTLW!Ih 95..._Coverage 11 .77 

95..._ KM ChebyshevUPL 24 .51 

9'5..-.KMUPl(t) 1046 

oo-. Pl!li"Qllfl• (z> 8...158 

95' Peroen• (z.) 10 34 

gg-. Pf:fetntlle {z) 13.87 

O.mm. ROS Limits with Extrep<Met.ed Dete 

95' Wlkion t-iMefty (WH} Approll. GDmma UP\. 5ST7 

95._ Hawbts Wtdey (HW)Appt"Oll. Ganwn.1 UPl 5.7-11 

95..._ Y.""H .l.pprOA.. Gamma UTl "l'll'lth gs-., eo-r..g. 7 ..362 

95•1o HW Approx. Ganwn.lTTl With 95' Cootw.ge 7 -~~ 



TO$al Number of Obc.ervoRon£ 102 

To4emnce Fec1or 1.92 

Raw Statistics 

t..W11mum 0.7.t3 

Mmumum 2.27 

Second lmge~ 2.25 

FU"[it Ou1ntile 1.033 

Med10n 1.165 

Th.-d Ouootlc 1 A6 

f..1ean 1.26 

GeometriC Me::m 1.225 

so 0.318 

Coelfrcient of Vt~n:~tion 0.252 

Skewn1t00 1.076 

Background Stattstics 

Normal Diatnbution Toat 

Lllbeforo Test S tetl!;hc 0 .183 

LllkeforoCntiml Voluo 0.0877 .,.. ... -.. ,,._.._.._. 
Aasuming Normal Di•tribution 

95% UTL with 95'\ Coverugo 1.871 

95" UPL (t) 1.791 

oo-. Percentile (z) 1.668 

95"io Percentile (z) 1 783 

99% Peu;enJile (z) 2 

Gamma DislributlCifl r .. t 
k slal' 17 13 

Theta S~r 0.0736 

MLE ol ~1ttan 1.26 

MLE of S tondMd Devralloo O.JO:I 

nu sbr 3494 

A-DTet St :t t~IIC 2.262 

5'!'. A·DCnucul Volue 0.75 

K -S TCY.:t Slllhf;IIC 0.157 

5% K.S Cnttcal Value 0 .0888 

O.ta Mt~ ~.s"' Siplificenc. t.eYaJ 

Assumi09 Gamma Dtstnbution 

oo•;, P,-omt16e 1.6GJ 

95ot. Percentile 1. 799 

99~ Pe-ceolile 2.074 

95•;. WH Apptox. 0ai"I'IITI3 UPL 1.802 

95'!io H'N ApprOlll. Gamma UPl 1.805 

95' WH Appro)(. Oarnn\3 UTL wilh 95~ CoVllmge 1.9 

95 ... HW Approx. Gamma UTl With 95•;, Cover.tgo 1.906 

Number of Dl&fllld Ob<'...ervation£. 70 

M1NmUm ..(1.297 

Mtuamum 0.82 

Second largest O.Sll 

Frr!il Ouorble 0 .032 

Medum 0 .153 

Tturd Ouomle 0.378 

Meoo 0.203 

so 0.236 

Lognormal Di1tribution Tnt 

Ltlllefort. Test Stall!:flc 0.142 

l.tef~ CntiCBI Value 0 .0817 c... __ .. ,,...,.._~ 

Asoummglognormal Dtstribution 

95% UTL wrth 95"1o Coventgc 1.925 

95.,• UPL(I) 1.814 

9011to Percenlllt! (z) 1.656 

95"\ Percenllle (z) 1.8~ 

99'!'. Pe rcenlde (z) 2.119 

Nonparamatrie Stati ~I!C1I 

90'"io Porcentde 1.726 

95'"'0 Percentile 1.866 

99°io Porcentilc 2.248 

95' UTL Wllh 95•. Coverage 2.02 

95 .... Pttro~tnble BootstmpUll With 95" Colll!ra~ 2.0i8 

95'"• BCA Bootstrap UTL wrlh 95 ... Cowrage 2.018 

95.,eUPl l .879 

95~ Chebyshev UPL 2.653 

Upper Thrnhold llmll Based upon lOR 2.101 

• 



Nx:b! 

Numbrer o f lloltdOata 102 

NumbefotOetlllCtDeleCtedOata 81 

f~once FDCJ~X 1 92 

Mwumum Delee~ 0.052 

Mruumum Df.tf'!IC!ed 2 68 

Me~WtofDetecaed 0 517 

SO of Detected 0 595 

M~n~mt~m Non-Deled 0 05 

M3lUtnUm Non-Deled 0 05 

• 

Narma! Otatnbut!On Tut 'Mth Oat1t1:tad Va!uat On!y 

lAefOJ~ T.st StatiSIIc 0 189 

5'\ Ldl+ef()f'I';Cn!IC".31 V31ue 0 0939 

Oet~ Ml NOIIMiat S,_, Sionika~ LHt1 

Auumtng Nonnal Ot•tnbutton 

0L 2 Substr1U110n Method 

Mean 0 507 

so 0 586 

95' UTI. 95'"'io Cov.lrtJ<O!e 1 631 

95' UPL {I) 1 J8J. 

90-. Per~ {z) 1 .257 

95' Petcentlle (z) 1 J7 

99' Perclll'nuie (z) 1 869 

Maatmum Ukelrhood E~tmalft{MLEJ Melhod 

Meon D.J61 

S006J.2 

95"'ioUTl WICh 95,Coven~ge 1.693 

95' UPl {1) 1 531 

90"'io Percentile (Z) 1.283 

95"'io Percentllt! (Z) 1.516 

99' Pwcenllle (z) 1 953 

G•mm• Ors t."!buuon T .. t with Oatectad V• !u .. On!y 

Jf!Aar~~cortected) 1. 156 

Theb Star O . .t99 

nust3r 205.8 

A·D Test StatlSIIC 0.9.1 

5"\ A.-0 Cnbca! Value 0.778 

K·S T11$t Slal!Sk 0.0953 

5"- K.S CntJCal V.W. 0 .0072 

D•S. Wow App-. G.r\IM DlltritMion • t SY. Significance L.ev•l 

A-..mirtg Gemma Otsaibulion 

Gamma R0S SlalrSitc& 'Mth Exuapobled Data 

MfiiJO 0.50J. 

Median 0.297 

so 0 .588 

k::.UW 0.339 

Tlwtta~r1 . .186 

Nus.m 69 .15 

95 ... Percen!Jieof~e(2k.)2..98 

oo-. PwceotN 1 J.62 

95.._ P«cenllle 2.21 I 

99-.Pemm!M .t 141 

~of Detected Data S9 

Number ofNonDe~KtOalll 13 

Percent Non-Detecro 12 75' 

Log-lfanaf~ Staoauca 

MlfUII'IUm Oe~ected -2.957 

A.~aJUmUm Oe~eeted 0 986 

L\elMlafo.e.cted -1.026 

SOofOetec.ced 101 1 

MtmmUm Non-Oetect 2996 

Milltii'TIUT1 Non-Oec.cc -2 996 

lo;narmal Ots tnbuflon T .. I 'Mth Oa!actad Vatu as Only 

l&elotsTe:;tSUI~ 00J.91 

5' l!ltebc1i CnttcaiVI!Mue 0.0939 

D•ta •PP••r Lognonul a1 5~ 9igNicanee Lev. I 

Aa.um.ng lo;normaf O..trrbui)On 

Dl 2 SubrAM1on Melhod 

Mean (log Scale~ -1 365 

so (log Seale) 1 299 

95'\. UTL 95"'io Cowtr3Qe 3 095 

95""i. UPl (l) 223 

90"'io PareeniiM! (Z) 1.35 

95"'io Percentile (z) 2 1~ 

99"\ Pl!l'fcenllle (Z) 5.2JJ 

Log ROS Method 

Mean 11'1 OngiNil Scale 0 .509 

SQ.,OogwmlSCDII! 0.58J. 

95 ... UTL 'Mih 95, CoVQfoge 2 .84 

95.._ BCA UTl 'Mih 95.._ CoventOf' 2.39 

95-..Bootsll'op (, ) Ullwrth 95"'ioCo¥et3Qe 2J.66 

95"'io UPl (I) 2 082 

90' Percenble (z) 1.293 

95' Percen!M! (z) 2 0 23 

99'"\ Percenllle (z) 4 68 

Data Drs!tlbuuon Tast With D•taetad Valu•• Only 

[I-us, lolow Appt. ~ Oisritulion at 5111. Slgni(.c.ance lnet 

Nonpa,..m•lnc Stllrisbcs 

Kopbn·Meler (KM) Method 

t.'-an 0.5 1 

SOO.~ 

SE of Mean 0 .0577 

95""-KMUTl "Mth 95"1.Co.,.rage 1.62 .1 

95-.KM~UPL3.05 

95•. KM UPl {1) 1.478 

00"1. ParcenM (z) 1.2SJ 

95' Petoen-'e (z) Us.t 

99•. Pe1'01fflttie (z) 1.859 

Gamm11 ROS Limits with Extrapolat.d 0.18 

95~ Wilson l-fllieny {WH} ApproJI.. Gamma UPL 1.!58 

95~ 1-bwkrts Widey (1-M} A.ppro:a. ~ UPl 2..309 

95,WHA.ppox..GamrooUTLwil'l 95._~ 2.278 

95'"ioHWA.pptOA.GenwnaUllwsth 95"'-Co-terage: 2.973 



Nltrat.-Nttrlte as Nitrogen 

General Stalladcs 

NurOOer of Valid Data 412 

Number of Dislinct Detected Data 259 

ToMKanoe Faclor 1 775 

Raw SraUcdcs 

Minimum De19Ciod 0.025.! 

M3XIrT1Um Oeteded 0.98 

Moan of Det&ctod 0.-139 

SDof Oet8C1ud 0.194 

Minmum Non-Dolect 0.25 

Ma)Cimum Non-Dotect 0.25 

Background Statistics 

Normal Ol911ibuUon T~t91 with Detected Vatu•:~ Only 

lilllelots T&!;l Slalislk:: 0.0786 

5~;. ldlielors Critical Value 0.0437 

r~o .... _ .. ,,.__...."-1 
A&sumtng Normal Distribution 

Ol/2 Subslitution Method 

11.1o11n 0.-138 

so 0.194 

95a;. UTL 95'- Coverage 0.762 

95'1• UPL (I) 0.758 

90•;. Peroonlile (z} 0 .687 

95•. Peroonlilo (z) 0.757 

99AJ. Poroontilo (z) 0.89 

Maximum Likelihood Estimate{MLE) Method 

Moen 0.4~ 

so 0 .191 

95•;. UTl with 95~;. Covomge 0.78 

95°o UPl (I) 0.756 

goo. Percentile (z) 0.685 

95% Percentile (z) 0 .755 

99•;, Ptuoontilo (Z) 0.885 

Gamma Olatrlbutlon l a st with Oatect•d Vatu .. Only 

If. $11)1 (bioS COHIK:'-d) .'3.692 

Thela St.u 0.119 

nustar 3CX3.!o 

A-0 Test S!alistic 6.592 

5 ... A-D Critical V31ue 0 .759 

K·S Toot Statfr...k 0.101 

5..-. K-S Critical Vah.Je O.O-l:l9 

Do•nolClomM-otKS~Lwol 

A ssuming Gamma O!slribudon 

Gamna ROS St31isics wilt! Ex•3polated Data 

Mean O.-l38 

Mudi.ln 0.405 

so 0 .194 

k&far 3.662 

lhela Slat 0 .12 

NustJt S013 

95•. Petcentie ot Chtsqu.lfa (21t) 1-4.5-t 

Note: OU2M Mia~ IMCho4. 

oo•. Pefcentio 0 .7-15 

95•;. Percentile 0.869 

gg•-. Percentile 1.136 

Number of Detec1ed Data 411 

Number of Non-Doleet Dattt 1 

Perc:enl Non-Detects 0.24'!. 

Log-transformed Statistics 

Mimmum Dotecl&d ·3.673 

Maximum Oelected ~:1.0202 

Mean af Detected -C.965 

SO of Oeteded 0.617 

Minimum Non-Dotect · 1.386 

Maximum Non-Detect -1.386 • 

lognormal Ollltrlbutlon Test w ith D•lected V•luas Only 

lilllefors Test suui!itlc 0.145 

s•o lilliefots Critical Value 0 .~37 

llollool~ oil" st;n- Lwol 

A3suming Lognorm• l O!atrlbullon 

Ol./2 Substitution Method 

Mean (l og Scale) -0.967 

SD (l og Scale) 0.618 

95•e UTl 95'!;. Covonsge 1. 139 

95•;. UPL (I) 1.055 

90•;, Poroonlilo (z) 0.84 

95~• Percentile (z) 1.051 

99•e Poroontilo (Z) 1.602 

log ROS Method 

Moan in Otiginal Scale 0 436 

SO in Orig•ru11 Sc::Bie 0.194 

95•0 UTl with ss•;. Coverage 1.138 

95~" BCA UTl with 95°0 Covorego 0. 786 

95.._ Bootstrap (~•) UTL with 95•.;, Coverage 0 .788 

9S•e UPL (I) 1.05-1 

9Q•e PerceniHe (z) 0 .839 

95•e Percon!Ko (z) 1.05 

99._ Peroonrilo (Z) 1 .6 

Data Distribution Tnt with Det• cted V alues Only 

Deb do not folowa ~ E:lCsd>utton (0.05) 

Nonparam• trtc Statistics 

Kaplan-Meier (KM) Method 

Mean 0.-138 

so 0. 19-1 

SE ol MMn 0.00957 

95'" KM Ull with gs•o Coverage 0.782 

95•0 KM Ch.lby-...hev UPL 128J 

95..,_ KM UPL (1) 0.758 

90"0 Peroenlile (z) 0.686 

95•. Percentile (z) 0.757 

990• Percentile (z) 0 .839 

Ga mma ROS Limits wllh Extrapolat.d Oar. 

95 .... 'Nilson HiXerty (W1-I) Apptox. Gal'l"'ro UPL 0..868 

95•o Hamins WWey (1-1'111) A9Pfox. Glrrm.:J UPl 0.899 

95•0 'w\IH A4Jpfox. Gamfl'0 UTl with 95"'• CO'II'er39£t 0.913 

95°io HW Approx. Garrrna UTl with 95•. COYelaoge 0.95 



OJ!Jdation-Roductlon Po tarua. · 

Ganaral S tadslks 

Total Number ol Ob!A'KVl'llions 367 

Tolerancu fedof 1 783 

Raw Staicbcs 

Mlnirlll!m ..69 3 

MamnJm 503 7 

Second L:ugest .t55 8 

Fwst Quartle 78 t5 

Median 131.9 

Ttu-d Outtctie 20-l.S 

Mo<tn 151 6 

so 108 

Co&tfiooot of V~nallon 0 712 

Sk.ewne55 0 8 76 

Normal O!strtbulton Test 

Utliolors Te&l St&tir.lic 0 0972 

Lll!efon; Cntkal V!tlue 0 (}.462 

DICI Mt Notmlt et S% 5t;nllcanet Lewl 

A .. um~ng Normal Olslrlbutkm 

95•. UTt 95•. COV9f3Qe 34.1 1 

gs•. Upt (I') 329.9 

9C"• Percentie (z) 290 

95~ Perceolllu (zl 329 2 

99-. PerCflfltle (zi -402.8 

l og-Tranatotn\8d Stalls~ 

Ulg$1o ......... ......... 

log St311f;t!CS NoC Avaliable 

Lognormal Otstnbution Test 

NotAvelloble 

Assuming Lognormal Olstnbutlon 

Cannot Derrve tog-Trar.l>fo«ned Sla~IICS 

Data Olsaitlution Test 

Dole do nol follow e 0tSCOmabl6 Otslributioo (0 05) 

Non parametric Stattstlcs 

90•• Peroontllo 300 6 

gs•. Parcontllo 391 4 

99'"· Percentile .142.2 

gg• .. Percentile 4-12 2 

~~ ss•. Con!idence 'NIIh ss•. CoYeraoe UTL 403.6 

95•. Percentile Bootstrap UTL Wllh 95•. Coverage 403 2 

ss•. BCA Boot10trap UTL ~~oith ss•. Covef~e 403 6 

95•. UPt 393. -1 

ss•. Chebyshev UPL 622.8 

Upper Threshok1 lm'll Based upon !OR 394.7 



Tol81 Number of Ob&etvelion~ 389 

Tolemnce Factor 1 .179 

Raw Statlcllcs 

Minimum 0 123 

Maximum 0.468 

Seoond largest 0.465 

First Quartile 0277 

Median 0.32 

Th•rd 0Uoni6o 0.363 

Moan 0 .322 

Guomeii!C 11.1oan 0 .3 17 

so 0 .055 

Cooffidont of Variation 0 .171 

Skewnets 0 .129 

Number of DiGIInct Obs8rvotions 179 

Minimum -2.096 

Maximum -0.759 

Second lorgest -0 766 

First Quartile -1284 

Median -1.139 

Thlld OUttrhle -1.013 

t.iean -1.U8 

so 0 175 

Background Statlstl~ 

Normal Olstr~bu tlon T111ot 

llllioJoro Test SIII IIGtlc 0 .0557 

Ullielom Critical Valuo 0 .0449 

Do• ... - .,,.,.so;.-- LoYOI 

Assuming Normal Dlstribullon 

95•. UTl with 95•;, Coverage 0.42 

95•;, UPL (I) 0 413 

so~. Percentile (Z) 0 .393 

95•. Percontile (Z) 0 .413 

gg•;, Porconlile (z) 0.45 

Gamma Distribution Te!ll 

k SUH 33 .26 

Theta Star 0.00969 

Ml E ol ~.1oan 0.322 

MLE ol Sllmdard Dovlfttion 0 .0559 

nu star 25877 

A·D Ta~t Stoll:>lic 0 .939 

5•;, A-D Critlc.ol Vl!l luo 0 .752 

K·S Test S tatistic 0 .0427 

S•• K·S Criticll l Vl!llue 0 .0.!58 

0... follow Appx. a.mrn. Dtanulon • • 5% Slgn~~Unce L..,., 

Assuming ca.mma Dlstribu~on 

90 ... Percentlle 0.300 

95 .... Pe1conlio O . .J 19 

99..-• Plli'C&nlii& 0.466 

95•;. WH Approx Gamma UPL 0 . .! 19 

9~·. HW Approx. Gemma UPL 0.42 

95•e. WH Approx. Gamrlllt UTl wi th 95 .. Covorz~ge 0 .423 

95~• HW Approx. Garnmo UTL w~th 95~;, Coverage 0 J29 

Lognormal Distribution Tnt 

l illiolom T ost S!a!!Gtic 0.0417 

Ulliefon:. Critical Value 0.0449 

O.ta •PCttJ•r L.ognomW at 5~ Stgnlflcanc. Lewl 

Assuming Lognormal Distribution 

95% UTL with 95•to CovOfage 0.43-l 

95•. UPL {I) 0.424 

oo•e. Percentile (Z) 0.397 

95% Percentile (z) 0 .!24 

99•. Percentile (z) OA77 

Data Distr ibution Test 

D•UI Folow Aptw. Gar'r'wM Distribution at S% ~ l .wl 

Nonparametrlc Starlsllcs 

go•. Porcon!llo OA 

95•. Percen!Wo 0 . .!13 

99.._ Porcenllle 0 . .!.!2 

ss•. UTL wiTh 95•;, Covetage 0.419 

ss-. Pereenlikl ~lr.JP UTL wi1h 95•. Cover.tge 0.419 

95•. BCA 8ootslr3p UTL w.lh 95•. CovMage O . ..t 19 

95.,0 UPt 0.413 

95 ... ChQ~ev UPL 0.562 

Upper ThreShold llrrit Ba:.od upon lOR O.-l92 



pH 

Gt.naral Sta tlt1tics 

TotaiNtJmbef o4 Obsefvallons .103 

T oktraoce Factor 1 777 

Minir.JJm 6 .57 

t.-ta.lt1fnfm8.97 

Second L;,rgesr 8 86 

First Quartile 7.56 

Median 7.89 

Th.-d Ou311ie 8 07 

Moan 7 .837 

G&::metnc t.tQ3fl 7 829 

so 0 .3..&9 

Coeti'Oent o l V~tnatior. 0 Q .. U 5 

Skewne!;S -0663 

Normal DIG!I'i button Test 

Uliefors To&~ Ststl(.dc 0.091 

Lllie!or.o Crili<:m Value 0 0-1-1 1 

D•ra not NonMI at s,. ~Level 

A .. unlng Normal Otsaibulkln 

95•. UTl Yo"tth 95._ Coverage 8 457 

95' .• Upt (t) 8-11 3 

go-, PM090tie (!J 8 2SJ 

95' Pereenlile (z) 8 -1 11 

99-. Percenli& (Zl 8 6 -19 

Gamm• DletribubOn T• st 

ksrar 490 .~ 

The:a St!lr 0016 

MLE of Me~tn 7 837 

MLE of Standard Otwll'ltion 0 .3~ 

nu stt'lr 395319 

A-0 T&st S!DtiSIIC 5 627 

s•. A-D Critical Valuo 0 75 t 

K-5 Test St.1!1Stic 0 .0972 

5•. K-S Cntk:-:11 Value 0 0-l>l9 

Oota1101QimmoCit-a15%S~Lovol 

Auu:n!ng Gemme Distribution 

~PercentJo8..29-l 

95•. Percentie 8.>l28 

oo-. P&rcentie 8 68-l 

95•• VIH Apptox. Gamma UPl 8 -129 

95 ... HVV Apptox.. Gamma UPL 8.-13 t 

95._ WH Appfox. Gamma UTL wtttl 95.,. Covorage 8.J 75 

95•. HW Approx. Gamme UTL 'h11h 95.._ Coverage 8 ..t78 

LC)Q·Transformed Statir.lics 

Mwumum 1.883 

Uax:mum 2 19-1 

Sooond l.arg~ 2 182 

FirSt OUBttikl 2036 

Mcd10n 2 .066 

11'.-d Qu(lrlile 2 088 

Mean 2058 

$000-153 

LognofT!'Ial Otuibutlon Test 

liMtefcl!i Test Slati&lic 0 1 

Ulliofon;; CntiClll Value 0 o.u 1 

Assuming Lognormal Distribution 

95-. UTL wrth 95-. CoverttQe 8 -186 

95'• UPl (ll 8 ..13"' 

go•. Peroontde (Z) 8 29 .. 

95'• ?erconltle (z) 8 .J35 

99'• Pmoontllo (z.) 8 7 

Data Distribu tion Test 

Oatil do not folow a O!Kemable Dtalrlsyllon (0.05) 

Nonper•metric Statlstlc:S 

oo•. P9fOIH'IIile a 22 

95~ Percentile 8 29 

99•• Percoolife 8 >l5 

95•. VT L with gs•. Coverage 8.35 

95•. Percenlie Bootslrap UTL with 95..,_ CovelaQO 8.35 

95""• BCA Bootsttap UTL with 95 .... Cov&rage 8.328 

95•• UPL 8.298 

95 ... Chebysh(loV UPl 9.36 

Upper Threshold lirriit Based upoo lOR 8.685 



NumberotVaidData 102 

Number of Oir--t~nct Detected Data 1 

Number of Delecled Data 1 

NumberofNon-De!ectDnm 101 

WarninG: Only .n. 4IMnct 4al..aw wu dnldiNH ProtJCL (ot 1n1 olbtt ~) lhouJd Mt M UMo1l on ach • U. 'Mtl 
hio~ .. --.... ~-·-loy ... ,_T_.,. ___ ,,.(o ... EPO. JlV). 

• 



TocoiNumberof Ob--ArvaiiOM 102 

To4ernnce Fac!Ot" 1.92 

Raw Statistics 

Mtrm1UfT11 11 

Mwc.mum 2.95 

Second L~ge£:1 2 87 

Fr.:tO.sarde 1 -'73 

MedJan 16-'5 

fh•d OuarUe 1 193 

l;te:tn 1 688 

~etT !I.\ean 1 66 

so 0 328 

CoeHIDIH"II of 'l:!in:!iOOO 0 19-' 

Skewnest 1 57 

Background Stat:•tt~ 

Normal Dtstnbu!IOn Tetl 

lillefOB Test St&ttEIM: 0 146 

l.Miefots CnllroiiJalue 0 0877 

O.•fiOIN,.,.,It5%~Le-,.l 

As~:.~ min; Normal Dtstnb ~o~ tlon 

95,UTLwrth 95, Cover:~~ge2318 

95 .. UPL (I) 2 235 

90 .. Ptll'centlie (z) 2 108 

95 .. Pflfc:elltlkl {z) 2227 

9!)' Peu;enllle (Z) 2 -'51 

kstnr 29 52 

Theta Star 0 0566 

MLE of Meun 1.688 

MLE of Standllfd DeVIllbOrl 0 309 

nustl!lr 6083 

A·O Test SlateDC 1 S56 

5'!\ A-0 Cntle:34 VaJue 0 75 

K.S T~ Sto~oc 0 117 

5 .. K-S CntiO)I Value 0 0887 

0.. NtGuvM DatfUutHI•S,. ...-~~.....,.., 

Auurrnng Gamma Distribution 

~ P.rcan• 2.0!U 

95"'- Percende 2.226 

99.,_ Pwomde 2.489 

95-. WH Appro.-... Garr.na UPt 2.229 

95•. H'JV Appto;w.. Gamma UPl 2.229 

95~ WH Approx. Gamma UTL Wllh 95' Coverage 2.323 

95 .. HW ApptOx. Ganvna UTL W!l:h 95 .. CoYerage 2.32-' 

Log-Tr-nofonned StabtleS 

tAirvnum 0.10-' 

f.toJOtnUm 1 08.2 

S«ond Lmr~ 1.05-l 

Fr.otOuarllle 0387 

Mecbn 0 -'98 

TlwdOuunlle 0..58-1 

Mean 0 .507 

S0')t1 .. 

Lognormal Dts,nbutton Test 

L•~efoB Test Statr-Ac 0 10-l 

lll;e~CntiCn!Volue 0 .08(7 

O.!O .. tl--'oc5'1.~L-

95-. UTL Wfth 95.,. Covwage 2 332 

95-. UPL (t) 2 2l 

90•. Pefcenll6e f:.} 2.083 

95._ Percenll6e (zi 2 .221 

99._ Pe~ble {z.) 2.505 

Oeta Otstnb\.ltiOn Test 

O.ta do nolfoBow • DiKHnltbt. Oiatrbution (0.05) 

Nonperametnc Stab,bcs 

90". Pen;enllie 2 026 

95% Percenllle 2.398 

99-. Petcenllle 2 87 

95' un 'Mfh 95 ... Covefage 2 .8~ 

95"'-P.n:enMeBoot:s.-u;>tm...wtrh 95'!toCOYetage 2.82 

95"\BCABootwap UllWIIh gs•.Cover~~Q~!' 2.82 

95._UPL 2..136 

95'"0 Chebyshev UPL 3.125 

Upper Thr~ Lwm Ba~ upon lOR 2273 



Rhenium 

NumberofValidOala 102 

Number of .ots.ind Detec!ed Dato 0 

Generel Stetistica 

Numbef of Detected Oeto 0 

Numbttr of Non-Detect Dam 102 

WatN\o:AI-.,O!Ion•---tteoJ . .,.,.ro.oll-.a«NNo-w-s.tolooNIIOol 19oQkali>.--UCU.UPu,_, ____ NDolrioOMiow ... __ _ 
TlloP•ojocST ______ .._,_,_.._,. ___ It .... EI'C, II'TV). 



Rubdcum 

TotnCNurnberof~tK:Jnt; 102 

T~eFoxtor192 

Raw Stallottcs 

Mln1m0m U7 

Mwumurn 6 -1-1 

Secoodl~S9 

Flffit.Ou3ftlie 23-13 

Median 262 

Ttwd Ouarole J 103 

Meon 2876 

C'lt!'Ometrll" Mean 2 7S2 

so 0 951 

Coethc.rnt of V.:tn3t!on 0 33 l 

Skewneoo 1 748 

Normal D1stnbuaon Teat 

l!kfoo; Te!;t S tGII!;bc 0 185 

ltliefOfeCnbc31Vatue 0 0877 

Data,.,,..,... atS'S ,_.~ t..wt 

Anummg Normal Otstnbullon 

95"'- UTl WICh 95"'- Cover~~ge .I 702 

95"'- UPl (t) 4 .162 

90' PMCent!le (z) 4 094 

95-.P~ (z) -1 4.! 

99"'- Per<:enble (z) 5 088 

kstor 1119 

Theto S tar 0..257 

MLE ot Mf>an 2 876 

MLE ol Standard £>rr.vtoll0fl 0.859 

flU slaT 2284 

A.() Test StallS~ 3 174 

s-. A...Q Cobcal Vakle 0 752 

K-S Tet;~StotisbcO.U 

S"'- K S Crrt.~eal Value 0 .0889 

O•ra not a.mtM CMrilwe.d at SS Slgnifir::...- Lenl 

Anuming Oamma Ocstnbu!ion 

oo-.Pen:::en* .1 .011 

95' Pwcentl6e 4.42 

99' P~rJc.ent8oe 5.242 

95-., WH Appi'Oll. Gamma UPt 4..125 

95-., HW Appr().ll_ Gamma UPl U 25 

95'!1oWHApprox. Gamn~eUTlwrth 95 ... ~e .1 .717 

95' HW Approx.. Oan~ UTL 'Mih 95'!'. Covemge .l .ns 

lov·Transfcmn.d Statlsttes 

Mmlmum 03~ 

r.taJOmUm 1.8&3 

Second lafgeta 1 775 

Fna0ua1111e 0851 

t.~ 0.963 

TlutdOum* 1132 

Mean 1012 

so 0 288 

Lognormal t){!tribunon T ut 

ltll:.efoo. T e~ Stu~ 0 118 

l!ltefots Cn41C:JI Value 0 0877 

Oa~ notL.o;t!OnMI et s-.. ~· Leref 

Auummg Lo~rmal Dcstnbullon 

95"'- UTl With 95' CoYef30« .1.763 

95"'- UPL (t) .I .132 

90"'. Pen:.nllle (~ 3.968 

95~ Percenllle (z) .! .102 

99' Percen• (z) 5 349 

Nonparam•trie StllnsbC'! 

90"'- Pen::ennM! 4 0-11 

95"'- Percenllle 5 035 

99"'- Percenllle 5 898 

95.._ UTl W!lh 95.._ Coverage 5 69 

gs' Perotn~~~<e Bootsir3p un.....;m 95'- Cowr3Qe 5.6&5 

95 ... BCA 8oob;trap UTL With 95-. eov.t~~ge 5.685 

95"'- UPl 5.049 

95"'-ChebyshevUPl 7.041 

UpPfl Thre&hold L~m~t Ba!.oed upon lOR 4.2-13 



S elenium 

T oea l Number of Obflervalions 102 

i olerance Facaor 1.92 

h.~un 0. 1 13 

l.1axim....-. 0. 783 

Second l.xg~ 0 . 708 

Fir..l Ouartlie 0 .303 

Median 0.369 

i hifd Quartile 0 .4-l8 

Mean 0.391 

Geomelnc Me -.n 0 372 

so 0 . 125 

Coeff;oenl of Vall31ion 0 319 

Skewness 0 .745 

Background St. tistic:. 

Normal Dis ttibulion Ta:.t 

L~lte fors Te!;t S la!i!:llc 0.09-'6 

l ill.efots CriuC31 Value 0 .0877 ____ ,,.,......_~,-..~ 
Assuming Nonnal b i•tribution 

95~ UTL Wllh 95'!'. Coverage 0 .631 

95"(. UPL (1) 0.599 

90-1. Percen11le (z) 0 .5.51 

95"' Percentile (z) 0 .596 

99% Percenllle (z) 0 .681 

Gamma Oi!itribullon ia•t 

k stor 9 .959 

Thein Star 0.0393 

MLE of Moan 0 .391 

MLE o f Standard Oevmllon 0 .124 

nu slar 2032 

A-0 T e:;l St3IISIIC 0 .672 

5' A-0 Cnucol Value 0. 752 

K-S Te!:tStal ~lic 0 .065 

s-.. K.S Cntic:tl Value 0 .0889 

DMa..,... a.mm. EHitributed al S'Io ,.._nee l_.,.. 

Assuming Gamma Distribution 

90•• Parcenll!a- 0,!,56: 

95' Percenuk 0.615 

99~ Perom.-e 0 . 736 

95% WH App1ox. Gamma UPl 0 .616 

95'~• H"N ApprOlt. Gamma UPl O.G2 

95% WH Approx. Gamma lJTl wilh 95~ Coverage 0.659 

95~• hW Approx. Gan1mil UTL With 95-. Covemg11: 0 .6()5 

Number of Dtstind ObseNohons 91 

Log-Tn1nsformed Stll tiscic. 

Mmimum ·2.18 

Maximum -0.2~5 

Sec.ood L"ge:;l -0.345 

FinotOuartiltl · 1.1!i6 

Median -0 .997 

Th1rd Quartile -0 .804 

a.1ean -0 .988 

so 0 3 19 

l og no rmal Di• tribu11on Tnt 

Lllliefors TK! Slots.tic 0 .0512 

L•~eforo Cnl~eal VBiuo 0 0877 

o.wap,..,. Loon~at S"- ~&..em 

Assuming Lognormal Distribt.lllon 

95% UTL wtth 95~ Cover1111ge 0.688 

95"' UPL (l) 0 .63-' 

90~• Percentilfl (z) 0 .561 

95% Pelcen tile (z) 0 63 

99._ Pe1cefllie (z) 0 .783 

Oat. Oi!ltribu!Jon Tasl 

Non par~~matric Statistics 

90% Percentile 0 .578 

95~ Perc:enti6o 0 .607 

99~ Percentile 0 .708 

95 ... UTl Wllh 95 .. Coverage 0.619 

95"llo Percen!M Bootstr.Jp UTL wtlh 95"'io Coveraoe- 0.676 

95.._ BCA Boo~strap VTl With 95-. Co¥!! Jail" 0.676 

95~ UPL 0.622 

95"'io Chabyshe¥ UPL 0.937 

Upper Th1eshold LlfTIII Bar.ed upon lOR 0.665 



T ot31 Number o l {)bsefvobOn!; 102 

Tolefonce Facb" 1.92 

RawStaouA<:s 

Mvwnum ~26 

t.t~S6 

Serond l3rgeM 86 

Fr.otOuartk 689 

Medllln 72 9 

Ttt.d QuaniAe 7~.8 

Uear. 71 .16 

~M"'-.n "'056 

SO 8 39S 

Coeflcenl ()( V:ma')cn 0 118 

Skewne!:.IS -2 008 

Normal DcaL"ttutlan Tnt 

l !liekn Teet St&tl!;t~e 0202 

lllte~c Grnlcal Vak.:t! 0 0877 

P•!aootN.....,ot5"S ....... ~-

95~ UTL wuh 95'\ Covemg:e 87 29 

95'UPt (t) 85 17 

9011io Perc:ent8e (z:\ 81.92 

95' Petcenble (z) 8-1 98 

99"i. Pe.-centae (z.) 90 I 

k~ar 57.29 

Theta Star 1.2--1 2 

MLE ol Moon 71 .16 

MLE of StandMd OeVII!IIIoo 9 ~02 

nusbr 11687 

A.-0 T esl S labsiiC 8 603 

5'\. A.·O Cnhcal Value 0 75 

K-5 Test Sb!tttlc 0.231 

5'K-SCoocaJValue 0.08-87 

Doto ... --.. ,·~Lrfol 

A.nurn~ng Gamma 01.tnbution 

90,_. PMCeniM 83 .-'~ 

95' Percentile 87.3 

~ Pet"cenllie 94.84 

95•. WH Apj)fOJl. Gamma UPL. 87-38 

95.,._ 1-M' Appfox. GamrM UPl 87.13 

95' WH Appmll. O.mma UTL With 95"1. Covemge 90.1 

95.,._ HW AJ)9n:UI. Gamma llfl WICh 95•. Ccwernge 90.54 

Muwnurn 3.752 

Utuomum ~ 45-i 

Second L~ .t ~5-i 

F•scOu.:nule ~ 233 

•• iedlan ~ 289 

Thltd Oum1lie -1 .328 

t.-tean 4256 

50 0 1J8 

lognormal D•• tnb1.1tton Teat 

L1llflfoB Te~ S mtJAC 0246 

ldheforo CnriCIII Value 0 0317 

Oat. rtot L...,... at 5" Sigftikanu LA.,., 
A.nummg loQnorm.J o,.tnbutlon 

95 "b VTL wrth 95"b Cover&gt> 92 05 

95'\. !Sll (I) 88 89 

so-. Pett:entale (z) 84 26 

9~-. Percefl-'e (z) 88 5 

99' Perc.entlie {z) 97.37 

Nonparametru: Staii11DC"3 

90' Perceolde 77 .9 

95' Percentile 79 8 

99' P..-ceflble 85.99 

95·- un wr!h 95, Coverage 85 

95.._ PMOI-n!M Bootslmp un 'Nifh 95'- Covemge 84.77 

95, BCA Bootstrap lJTL wllh 95"l.. Coverage 30 5 

95% UPl 80.23 

95"1. Chebyshe.- UPl 108 

Upper Threshold limit Based upon lOR 88. 15 



Silver 

Number of Valtd O&ta 102 

Number of Distinct Oe!ected Data 2 

Number of De!ec1ed Data 2 

NumberofNon·De&ect Dalll 100 

Wlmlot:llalo ... lloo~Z-V-. 

The iiMl enough lit~ Mll&nifttt\dft Nilbfle ... MQabMdMdrftl ... ... _ ..... ,.......! 
Tolerana~ Factof 1.92 

Mimmum De!e<:led 0.0053 

MaXJmum Detecled 0 .0109 

Me3n ot!>etncled 0 008 1 

SO of De!ecled 0.00396 

M1mmum Non-Deled 0.005 

Malumum Non-Detect 0.005 

Pel'cent Non-Oe!ects 98.04"' 

Log-tran!lform•d St•b!ltic!l 

t.1uumum Delected -5.2-' 

MaUnum Detected -4.519 

Mean of Delt!r.l~ ..t 38 

SOofDelecled 0.51 

Mmimum Non-Ofttect -5.298 

MlliUmum Non-Detect -5.298 

W......,Doco_lloo~Z--V-
--..... ooloq.-.,..q,. _ _,.... .... _,.,._aod_. TlloPno;o<tT ______ ...,_., _____ Io.f.. UC,tTY) 

--.. --_ ..... _ _,_,_,_ __ __, ..... __ 
,... ....... MIUm •'NfA.• ...... '" ,.,.... ...... ~,. 

lt ie ~.erytD t.~ 4 ot..,. Dillinl:tVehiH b-bootstntp fMihocta. 

Howewr, ,. .... obtMted \llino 4 tD I disliftct Ylltu.a "*1 M t be ,.r&lbte. 

ltisi'KOfMWincMd ID Mve 10 Ia 15 or mo.-. obeerMtion»fotHC:W ... Md meanltlgfuiN_. ..-.d ntiMin. 

Norm• I Distribution Te!lt with Oet•ct.d V•lll•SI Only 

Shop!ro W1lk T ~I StntbiiC NIA 

5•;, Shapwo Walk CnttQI Value N.'A ---·""._....."" ... 
Assllming Norm• l Distribution 

DU2 Sub~tut1on Method 

Mez:~n 0.00261 

so 0.00087411 

95--. UTl 95'\. Covemge 0.00-'2'9 

95' Upt (I) 0.00407 

oo~. Pen:en(jo (l) 0 .00373 

95•. Pvrr:e:nt!M (Z) 0.00405 

99._ Perc~lde (z) 0.0046-' 

Maxmum l 1kdihood E:U1m3te(UlE) Melhod N.A 

O.mrn• Oisu~ution Test With Oet.ct.d Velu•s Only 

k star \bo;u COI'Ieditd) NIA 

n~u S~ar N!A 

NlA 

A-0Ter....cSlati$bC NtA 

5~ A-0 CntiC:II Valu" N,'A 

K-S T~tSI.lttsk N1A 

5-. K -S Cn!Jcal V.tlue N.A _____ ,.,.,....,_l.rlol 

Assuming G•mm• Distribution 

G&mm<J ROS Slattslics With Extrapola!Od Data 

Mean N/A 

Medran NIA 

SO NIA 

k sr.r N/A 

Thetastar NIA 

Nu!lbr NiA 

95~ PercentKe of Chi!lquMe (2k) NIA 

90._ Percenllie NIA 

95"' Percentile NIA 

99% Percentile N/A 

lognorm•l Otstnbution T••t with Det.ct.d V•lu .. Only 

Shap~roWilkTestStatmttc N/A 

5'"'• Shnpiro Wllk Cnhcal Value NfA -... ~ .. ,.,.._.....~ 
Anuming lognorm•l Oisttib~o~tion 

Dll2 Sub!:t1tution Method 

Moon (Log Sc*) ·5.97 

SO (log Scale) 0.163 

95~. Ull 95% Cowt&g6 0.00349 

95~. UPL (1) 0.00335 

90--.Perten* (z) 0Jl031 5 

95' Percenlilo {z) 0.00334 

99"" Percenllle {:Z::) 0.00373 

log ROS Method 

t.1ean Ul Or~g~nal Scale 

SD~nOriginaiSc::Jie 

Mean 1nlog Seale 

SO in L.o<JSciHa 

95.,_ UTL 95'• Covefage 

95%UPl (I) 

90~ PercentM (z) 

95-.Peroenlllc(z) 

!19 ... PeroenM (z) 

C•~a Dtstnbution Test ·W.Ih O.tec~ V•tu.u Only 

Oa&a donoti::llawo~~ ~ a.tr.bullian ,.()5) 

Nonp•,.metric S~listia 

K aplan-Me~~er (KI.-t ) M;alhod 

NIA 

NIA 

NIA 

NIA .,. 
NIA 

NIA 

IVA 

N•A 

Mean 0.00535 

so 0.00055176 

SEofiAe~~n 7.7262€-05 

95,KMUflwtlh 95 .. Co.,.rage 0.00641 

95"- KM Chebr.shev UPl 0.00777 

95% KM UPL (t) 0.00628 

90-. Percenble (z) 0.00606 

95-. Percentrle (z) 0 .00626 

99' Percenblo (z) 0.00664 

O.mm• ROS limits with Ex.tr•poMit•d C•t. 

95~ Wllr.on Hillerty (WH) Approx. ~mm~ UPl N/A 

95~ Ha-Muns W11dey (HW) ApproK. Gamma UPL N/A 

95._ WH Approx. Gamm11 UTL wiWJ 95-. Coveraoe N/A 

95% HW Apt)fOx.. Gamm• UTL Wllh 950JI. CoYOr311Q N/A 



G•n•ntl Statist..:• 

To4aiNumbefofC>b!;ermbons 102 

Tole(lJtlCf!FM.:tor 192 

Mnrnum 9 55 

t.t runmurn 16.9 

Secood larged 16 9 

FKS10u~ 10.13 

Med""n 10 9 

Th•d Ouorule 11 .5 

Me:~n 11.22 

L~trw:- Me;tn 1 1 e~ 

so l.IJ5 

Co'I!'H;aent of Vanaoon 0 129 

Skewne:-.s 2 SU 

Norm•l Olstnbutlon Test 

lllllel~ T ~ Sti!IIIStiC 0 .22 

Lltkefcxs Cn!K:al Value 0 .0877 

o.teftOtNormiiiMS~ 'ifnfAu~ LMel 

Aasummg Norm•! Dtstnbutlon 

95' VTL wnh 95-. Covt!m~Je 13 99 

95"'- UPL (I) 13 63 

90-., PMcent!le (z) 13 07 

95' Pen;eot*' (z) 13.59 

99•• Percen~ (z > 14 .58 

k slar 69.92 

Theta S tar 0 16 

MLEofMean 11 .22 

MLE o f S taodrud DeWibon 1.34 1 

nusbr U26.1 

A.-0 T et Stabsnc 6 .885 

S"\A..OCnttcaiValue 0.75 

K..S Tes-t Statl:lllc 0.206 

S"D K-5 Crital V.slue 0 0887 

Dm rtOC a.mm. Ois1ri1Mdttd at5" Si;nil'c•nce Lanl 

Assuming G•mm• Distribution 

00' Pereen~ 12.97 

95-.Percentlle 13.51 

99' PerCl!"flfje 14.57 

ss-. WH Approx. G.smma lJPl 13.52 

95-. tfflAppt"ox.G3mma UPl13.51 

95._ WH Appmx. Gamma UTL IMih 95.,_ Cove~e 13.9 

95'"'. HIN Apptmc. Gamma UTL Wllh 95'- Coverage 13.89 

log-Tra.1ofonned Staos!K:S 

t.tto.mum 2257 

•• ~2.827 

Second Lxged 2.82J 

h::.tOt.sartlie 2.J.U 

M~an 2.389 

Th•dOuOffJie 2 .. U 2 

Metwt 2..11 

soo 11.1 

L.ognorm.t O;attibvt~en r .. t 

LhforsTer.l Sta~tiC 0 198 

ll"lclotti Cnuc:ol Value 0 0877 

D•gnccl.oQnormai!~S%-~Lewl 

Anum1ng lognorm• ! Otatnbutton 

95-., UTL wnt- 95' Coverage 13.86 

95-.;. UPL {t) 13 47 

90"1. Peceenble (z) 12 .89 

95~ Percenb6e (z) 13A3 

99.._ Pen:en• (z1 14.52 

D•ta Olall"lhutton Tes: 

Dam do no a folcw • O..C:.rnHM D•lribdon tD.OS) 

Nonp•lllmetne Statis tics 

90' Percenllie 12.6 

95' Percen!M 14.1 

99' Percenllle 16 9 

95 ... UTL "Mlh 95' Cover3ge 16.8 

95.._ P•rcenllle Bootslf;)p Ull With 95' Co'tefage 16.79 

95-r. BCA Boo!sirap UTt wlrh 95'J'. Coverage 16.5 

95-.UPL1J.53 

95"'-ChebyshevUPL 17.55 

Upper Thr~...h~ lJC'Nf B11sed upon lOR 13.11 



Spedflo Condu ctance 

• 

Total Number of Oboorvatiooo 395 

Toklronoe Fador 1.778 

Raw Statlctics 

Minim.lm 98 

tMxirrw.Jm 200 

Seoood Large£! 199 

Firsi Ouan*t 124 

Median 132 

Third Quanllo 144 

Moan 135.8 

Goomotric Mo3n 1.3-! 7 

so 18 

Coefficient ol VartaUon 0 . 133 

Skawnr...a 0 .92 

Background Statistics 

Normal Distribution Tnt 

Lilliolofs Tesl Stadclic 0 .0983 

liliefors Critical Value 0 .04-'6 

Assuming Normal Olslrlbution 

95';. UTL with 95'ii CoVtlmge 167.8 

95•;. UPL (I) 165.5 

~• Percentile (z) 158.9 

gs•e Percentile (z) 165.4 

gg•. Porcen lilo (z) t n .7 

Gamma Distribution Tnt 

k slor 59.81 

Theta Star 2 271 

MLE o f Mean 135 .8 

MLE ol Standard Oovtstlon 17.56 

nu s:lar .17252 

A·D lust Sl :tlislic 4.781 

s~. A-D Crldcal VBiuo 0 .752 

K-S TM I Slali1'.11c 0 .0832 

S~f K·S CritiC31 Voluo 0 .045-1 

O.la not Glmme DlltrtMM at'" lagnl'~ L..,.. 

Ass1.1mlng Gamm• Distribution 

oo•e Percentile 158.7 

95 .... Ptucenlile 165.9 

gg•. Percentile 180 

95•;. WH Appro:x. Gemma UPL 166 

95•;, HW Appro:t. Gamma UPL 166 

95~;, WH Appro:t. Gamma UTL with 95•;. Covo~ge 168 .5 

95•;, HVI/ Appro:t. Gamma UTL wilt! 95•;, Cowroge 168.6 

Number of Oi&finc1 Ob-'-...arvotlons 104 

Log -Transformed Stai!Gb 

Minimum 4.585 

MaxlfT'Illm 5.298 

Suc:ond ~rgesl 5.293 

Firs! Ouarlio 4.82 

t.-\edian -1.883 

Thll"d Ou3rlilo 4.97 

Mean 4.903 

• 500128 

Lognormal Distribution Taat 

LilieloJs Tee! Slahstlc 0.0766 

Lilliflfors Cri'lical Value 0.0446 o ..... .._.. .. s.,...,.._....,. 
Assuming Lognormal Dtatr1butlon 

95'ii UTL with 95-tii Coverago 169 

95•;. UPL (I) 166.3 

90°1 Percentile (Z) 158 7 

95·- Percenlilo (z) 166.2 

99•• Percenlilo (z) 181.3 

Data Distribution Test 

Dill do not follow • D~le Dtwlbullon (O,OS) 

Non parametric Ste llstlcs 

90•" Percentllo 163.2 

95•. Porconlilo 174 

gg•;, Porcentilo 186.2 

9~•;, UTL wilh 95•;, Co'lftrmge 178 

95•;. Percenlle Bootstrap U1L with 95-_ Coverage 176.6 

gs•·• BCA Bootslrap UTL with ss•. Covemgo 174.6 

95~ UPl 174 

95•. Chebyshsv UPL 21-1.4 

Upper Threshold Umi!Ba&ed upon lOR 17-1 



StrontiUm 

Total~ro4C>boom'lttons 102 

Tol.emnce Fador 1 92 

Mlf\lfl\Uffi 376 

Mannum 165 

Sec.ond liJ!'gesl 162 

Frrr;tOusrtlle 44 28 

Med~::~n 47.5 

Thlfd0t1Dtt11c 517 

Meafl 51 .85 

~xr,.•rw: Me-.n 49 12 

so 20.86 

CoeffiCient ol V~M!IOfl 0 .$02 

SkewneM .t .t6 

lllt.ef~ Tes1 SIIW!;be 0 331 

l.MiefOI':!:.en.caiValue 0 .0877 

Datanot~atS" ~Left~ 

Asll'lmrng Normal D1stnbub0n 

95"'1. UTl 'Mth 95""' CoYemge 91 91 

95' UPL (t) 86 65 

90.., Pen::entAe (z) 78 .58 

95' Pe.-centlle (z) 86 16 

99' Perr.em~ {z) 100 4 

Gamma Ocstribution T as! 

k5UK 11.76 

Theta Star 4 41 

MLE of Mean 51 85 

MlEof S itlndard0e'tl8110n 15.12 

nu star 2398 

A-DTestStal.r"..JJC. 13 16 

s-.. A·OCn!K:Ol Value 0 .752 

K-S Tee.~ Stot~ 0 .278 

5' K-S Crttte:al Value 0 0889 

D•2not ~ CNMibu.d at S% S;gnljcanc:e Lanl 

Assummg Gamma Distribution 

go-. Perc.enbilt 71.92 

95'- Petcantk 78.96 

99-. Percentile 93.33 

95 ... WH ApprOJl. G3mma ltPt. 78 68 

95~ t-m AppftM. Gamma UPt 77.81 

95~ WH Appmx. Gamma UTl Wllh 95't. Covlm3ge 83 .74 

95•. HW Appmx Gamma UTL Mlh 95.,_ Coverage S2.83 

M1n1mum 3627 

Mmamum 5.106 

St-cond large:!:.! 5.088 

Fr..tOu.lrtlle 3 "19 

Medi.:~n 1.861 

Thlll'd Quo.nlle 3 .9-45 

Mean 3 .906 

so 025 

Lognormal Otstr;bunon Tut 

L 1llttofo~ T e.t SUI I!!:. be 0 2.43 

L tl~eKm. Cnhcnl Value 0 0877 

Oltt Mt LeQI!onMI •t 5'-' Stgmlcanc• LeMI 

Assuming lognormal Otstnb:.~ban 

95 ... UTL 'Nith 95 .... Co"terage 80 29 

95..._ UPL (t) 75.39 

90"'0 Pert:eflble (z) 68 46 

95-., Percentile {z) 74 95 

gq' Percerlllle (z) 88 85 

D•ta O!stnbutton Test 

O.t1 do not fa low • o.e.m.w. Dlstril.ution (O.G5) 

NonparametncStatlsbcs 

90~ Percentile 56 26 

ss-. Percentile 59 69 

99°;. Percentile 161 .8 

95"'it VTL ·Mth 95.._ Coverage 139 

95•. Percenblot Bootstrnp UTL wtth 95,_. C~ 138.9 

95.._ BCA Bootslrnp UTL wtth 95.._ CO'tt!rage 136 

95'UPL 62.42 

95.._ Chebyshe"' UPL U32 

Upper Threshold lii"IVI Based upon lOR 62.84 



Sulfate 

Tolat Number of ObsefValions 407 

Toterenoo Factor 1.776 

Raw Statistics 

MioHnJm 1.37 

MaxiiTI.Im 7.89 

Second largest 7.86 

Fil'st auartito 2 .05 

Median 2.69 

Third Quartile 3A05 

Mean 2.946 

Geomolric Mean 2 76 

so 1.173 

Coefficfent of Wuiaflon 0.398 

Skewne:;e 1.642 

Background StatlotlctJ 

Normal Dltltrlbutlon Test 

lilliofor& los! Stalitltic 0 .133 

Liliefors Cri1iall Value 0 .0439 

DaoftOtNonnolatS.,..__L_ 

Aseumlng Normal Distribution 

95•o UTL with 95". Covorago 5.03 

9S•o UPL (I) 4 883 

9()6'. Percentile (Z) 4 .45 

95-. Porcentikt (z) 4 .876 

99'"'. Percentile (z) 5 .675 

Gamma Distribution Tes t 

k star 7.771 

Tholl! Star 0.379 

MLE ol Moan 2.946 

MLE o f S lnndard Dovlatlon 1.057 

nu liiGI 6326 

A-0 leeJ I Stulbtlc 6.782 

5~0 A·D Crittcal Valuo 0 .755 

K-S Test Statl!;lic 0 .0808 

s•o K·S Crltlc.ell Valun 0 0-149 

DatoftOIGamma- 115 ... 810--~I 

Assuming Gamma Ol.strfbuUOn 

90.._ P~~:rcentilo 4 .356 

gs•;. PsrcentiW 4.872 

99•. Pttrcentfil 5.943 

ss•o WH Approx. Garnrna UPL 4.867 

95.,_ H'N ApPfOX . Gamma UPL 4.873 

95•;. WH Approx. Gamma UTL with 95•0 CoVGrago 5.053 

95•o rrw Approx. Gamma UTL with 95•;. Coverage 5 067 

Numbef of Oir...ii"IC'I Qbstirvotions 226 

Log-Transformed Stattc;tlcs 

Minimum 0.315 

Ma•imum 2.066 

Second Uugest 2.062 

Firm Ct.nutile 0.7 18 

Median 0.99 

Thifd Quanito 1.225 

M&on 1.015 

so 0 3.19 

lognormal Dletrlbut!on Tnt 

Lilllelors Test Stati&llc 0.0732 

l illieforG Critical Value 0 .0439 

oa ..... .._..,,.,...,.. ..... ~.aoo~ 

Aa1umlng Lognormal Dlltributlon 

95tr. UTL with 95'it Coverage 5. 129 

95'!:0 UPL (1) 4 .909 

90~. Peroenttlo (z) 4.316 

95•• Perconlilo (Z) 4.9 

99•. Porcontilo (z) 6.214 

Data Olstrlbu·tlon Test 

Oatil do nol foMow 1 Ol..mabtft Ollllftblllon (0,05) 

Nonparamlflric Statlltlcs 

90!:0 Porcon!Wo 4.488 

95~0 Porcontile 5.072 

99•. Porcontil4l 7.169 

ss•. un. wilh 95 ... Covor3ge 5.84 

95•• Perc.nlile Bo~1mp UTL wiftl 95•0 Cov&rage 5.807 

95•. BCA Bootstrap UTL wilh 95 ... Covet"age 5.842 

95•·UPt.5.09 

95% Chebyshev UPL 8.066 

Upper Thrashold llmil Based upon lOR 5..!38 



~ofVMdD&tn 102 

Numbef of QlstiOd Dek'let~ Data 0 

Numbef of Oeiected Oala 0 

NumtM!:fol Non--OelectOom 102 

W""""G: AI obtena_... aN Non.C.t.cta fl'a}. ... till:!,_ a!l a:.ltda Md •abrnatt• tti:CNJcl a!ao be NOll 

ap.cificaJr, Mmple-.n. UCLa. UPU . and ott.~-~ U.O NDwt,inQ bMw N la""•sttMllldian lm&!l 

The '~T.-NJ •~ ID .. .-.rn. tilatpiC:ilc:-..-siD ,.,..., envftlvuncal ,.,_,..,. ~ f,.. EPC, lTV). 



Toto! Number of Oboorvelions 400 

Totenmce FactOJ 1 .777 

Minimum 15.9 

Maximum 24.78 

Second large~! 24.~ 

f irot 0Ui!Uti69 20.34 

1\.\odian 21 .35 

Thl'd OtJartle 22.07 

Mean 21.17 

Goo~o1ric Mean 21.12 

SO 1A64 

CooffJCiunt of Varia tion 0 .0692 

Skewness -0 . .183 

Background Sta tistics 

Normal Distribution Test 

UHiefon; Test Statistic 0 .0652 

l lliefors Critical Voiuo 0 .0443 

Assuming Normal Distrib ution 

95'" UTL wrth 95% Covorage 23. 77 

95•-. UPL (I) 23 .59 

ao•o Percentile (t) 23 05 

95'!;, Percentile (t) 23.58 

99% Porcentikt (z.) 2 -1.58 

Ga mma Distribution T•st 

k star 201 9 

Tl''lota Star 0 .105 

MLE ol Moon 2 1.17 

MLE of Standt)ld Oovlotlon 1 -19 

nu star 161519 

A-0 To~J t Sta tellc 3 .152 

5•• A-0 Crllical Value 0.75 1 

K-S l ost St&U!lllc 0 .07-1 8 

5'lt. K -S Crllbl Vnlutt 0 .0 -15 1 

D••ltOI a.mm. ~ at5~ 8Joftlkance Lev.~ 

Assuming Gamma Olatrlb1..1 tio n 

oo•t. PerceotW 23. 1 

95 ... Percentile 23. 68 

99•t. Porcontilo 2 J 79 

as•;. WH Approx. Gamma UPL 23.69 

9S•t. HW Approor. . Gamma UPL 23.7 

95'!0 lf.IH Approx. Gamma UTL wtlh s s•t. Cover&go 23.89 

95";. HW Approx. Ganvna UTL wlrh 95•t. Coverage 23.9 

Number of [);&rinct ObGorvaliooc 260 

Log-Trancformed Statistic:& 

MiniTium 2.766 

Maximum 3.21 

Socond Largest 3.20J 

First Quartile 3 .013 

Median 3.061 

Third Ouor !M 3 .094 

Mean 3 .05 

so 0 0708 

Lognormal Dlttrlbutlon Taat 

l illielors Test Statisl lc 0.0795 

UliefOI's Cfitic.31 Value 0.0443 - ... ~ .. ,,..Ill!* ..... a.-

Acsumlng Lognormal Distribution 

95'" UTL with 95% Coverage 23.95 

95• ;, UPL (I) 23 74 

90'lo Percentile (l) 23 .13 

95'!• Percontile (z) 23 .73 

99•t. Peroonlilo (z) 2J .9 

D11ta Dl• trtbut!on Test 

D•ta do not follow a DIM:ernable Dtlltrtbutlon (0.05) 

Nonparamatrlc Sta l!stlcs 

90";. Perconlllo 22 .91 

95 .... Poroontllo 23.4 

99•. Poroontilo 24.3 

ss•. Ul l with ss•. Covoroge 2'3.69 

95~ Percenli6o Bootstrup Ul l wilh 9 5•. Coverage 2'3.69 

95~ BCA Boot&trap Ul l with 95.,• Coverage 23.69 

95•• UPL 23.41 

as•• ChebyshevUPL 27.56 

Upper Th10shold Urrit Based upon tOR 24.67 



ThaliNm 

NumberofYMdOaUJ 102 

Num~ ol OICbnd Oeleded Datl 46 

Tolemnce FociOf 1.92 

Raw St.lflstto 

Mll\unum ~lecied 0.001 

Mmunum Or-tfiC'fled 0.0155 

t.te:wn af Detected 0 OCJ-156 

so of Oet«.ll!d 0 00339 

MtrnmUm Non-Deled 0JJ01 

Ma.unum Non.Qe!Kt 0 001 

Number ~ Oe4ected Oala 72 

Number of Non.O.Ied. Oaltl 30 

Pefaffll Non-Detect:> 29 41'-

Log-transf~Hmed Statae<:s 

Mnmum Oeleded -8 908 

Ma.or.um Oelec1ed -..t 167 

t.tunofDetected ·5 634 

SO of De~ 0 703 

.. ~lfWT\Um Noo-Oeli!K:t -6 908 

t.l!l.ICimla'n ~tee! -6.908 

Beclt~round St.ltt:UICS 

Nci'TT'•I Oist:\butJOn Test Wit!'! Oatected Velu.s 0'l<'f 

LM!efor9 T~t St&IISbc 0 U :' 

5._ l!Mfef~Crltlc:JIValue 0 10-l 

0-.MtNonMIIISY.~._..., 

Auurmng Normal O~trtbutlon 

OL 2 Substllutton Method 

Mean 0.00336 

so 0 00339 

95.., UTL 95.., Covemge 0 00988 

95-. UPL (t) 0.00902 

90"'- Pf!f'Centl&e (z) 0 .00771 

95' Percenble (z) 0 0089.1 

99' Percentk (z) 0 0113 

Maunum ~~ Es1Jmate\l.ILE) Method 

,_1ean 0 00267 

soooo.n.t 
95' IJTL WTih 95' Cov(!mge 0 0108 

95'\ UPl {I) 0.00975 

90'1. Percentrie (t) 0.0081 t 

95' Percentlk! (z) 0 .00965 

99' Perc.nlrM (z) 0 .0125 

Gamma Otstnbutton Test With Oett~cted Valu ... Only 

k !IIlli' {bla5 C'Ofr«ted) 2. 1:U 

Theta St.:!ir 0 .00213 

nuSbr 307.3 

A-OTss.tStam~~c 0.781 

5' A-D Cfrucal Value 0 762 

K.S Tes~ Stat1Sllc 0.0669 

sor. K.S Cnucal V.:tloe 0.106 

O.ra lolow Appt. a..nvn. Dfatriuttion at 5tJio Sfgf6:anc. Lnel 

Auutncn9 Gemma OtSiribtJOon 

Gamma ROS $taltf:(ICS M!h Ext~led Oato 

Mean 0 .00322 

Med1an 0.()0215 

so 0.00352 

ks&ar 0.293 

Thl!fasaar 0 .0108 

Nusu.r 60.69 

95"1. Percenb&a of~e (2t} 2.729 

~- P«eende 0.009.19 

95'1. Percentile O.ltU8 

99'\ P.n::.nt8e 0.028-l 

Lognormal OuJtrlbut:Jon T ast wrth Oa1ectad Va lues Only 

llihebr.:T~Stai!Sic OOH7 

5'LIIteiornCr.ncaiVIIIue 0. 10~ 

D•• appMr l ognOf'IMI•t Sl'o s~ l •wl 

Assum1ng Lognonnal DistributiOn 

Dl 2 5-ubGtltulloo Method 

L'-n (lou Scale) -6 212 

SO {tog Scale) 1 076 

95"1.UTL 95'~ 00158 

95, UPl (t) 0 0121 

90"1. Pen::eniMI (Z) 0 00797 

95"1. Percenlllc {z) 0 0118 

99"1. Pen;enble (Z) 0 02.l5 

LogROSMelhod 

Mean 11'1 0og!MI Scale 0 OOJ.u 

SO 1n Qoofnal Sc:tle 0 00333 

95..._ UTL wnh 95'\o Cover:~Qf! 0 .01~8 

95illrio BCA UTl WTih 95•. CoYerage 0 0137 

9S-.Boo~3P(')UTL'Mth 95,Co._.&Qe 00137 

95"1. UPL (I) 00115 

90-. Percenlllo (z) 0 00785 

95-. Percerulle (z) 0 0113 

gg-., Percenllle (z) 0 0222 

Da~ Oistnbutron Tattwtth Oe:.c:t.d YaiuesOnly 

0-.s Waw Appt. GatwnaDilltnbulionatS!.~ lev-el 

Nonpa,.matnc Stall3bes 

Kaplan-t.Jeter (KJ.t) Method 

Mesn 0.00351 

so 0 .00326 

SE of Meao 0 .00032-t67 

95"1. KM UTL 'Mih 95 ... Covoemge 0.00976 

95._ KM ChetJr...hcv UPL 0.0178 

!)5' KM UPt (I) 0 .00894 

90._ PeroeoMe (z) 0 .00768 

95"1. Pafc:enllle (z) 0 .00887 

99-. Petoentie (t) 0 D111 

Gamm~~ ROS limits "lfi1h &.trapot.:.d 0.~ 

~-.wlkon 1-Yeny('-h'H)Appro~~..GerrwnaUPt 0.013-t 

95"1. 1-bwblSW~(HW)Appox..G.wnm.aUPt 0 .017 

95"1.WHApprox.G.-wnrruUTL~ 95..._Coftr:.ge 0.0169 

95-.. HW Appt011.. G.mma Ull -Mih 95"'- CoYefage. 0.0226 



Thorium 

• 

NumberofVnidData 102 

Numbef of Dfslinct De1ecced Oatil 7 

Tolerance Fat:eor 1.92 

U1nimum Oe~d 0.0055 

Maxunum Detected 0 .0182 

L1eGn of Detected 0 .0108 

SO of Detected 0 .(X>471 

Minmum Non..Oetcct 0 .005 

MaKimum Non-Detect 0 .005 

Number of Detected O&tn 7 

Number of Non-Oeted Oatil 95 

Pe ro.m t Non-Defects 93.14% 

Log:-rr•n•form•d Stlltistics 

MltllmUm Detected -5.203 

M;uumum Detected -4.006 

.._1ean of Detea:ed -4.608 

SOoi Detecled O . .t.tl 

Mtnwnum Non-Oelecl -5.298 

Mrutrnum Non-Detect -5.298 

W-: Th•r .. ,.only70._Y_Iollllo-
- : h,_ .. _..., ___ ,_ .. JOII ......... thlo4•• ... ... _..., ____ .. _~·--

Background Statiatin 

Nonn•l Or•tributto;~ T .. t with D•t•cted V.Juo• Only 

Shapiro Wllk T eGI Sratr.J tiC 0 933 

5% Shapiro Wdk Crlliall Value 0.803 

o. .. ..,..,NonnaJ et5~ s~ a..ve~ 

Anuming Norm•! Di•tribution 

Dll2 Substitution Method 

Ml'l:Jn 0 00307 

so 0 ,0024 1 

95 ... UTL 95"'. Coverag" 0 0017 

95% UPL (I) 0 .00700 

90"'~ Percent"" (z) 0 .00616 

95% Percent1le (z) 0.00703 

99 .. ., Percentile (z) 0 .00867 

Ma ximum Likelihood Estun.:tle(MLE) Method 

Me:m -0 .014 

so 0 .0128 

95% UTL ~th 95% CoYe1age 0.0106 

~-- UPL {1} 0.00738 

oo•;. P6fctmllt~ (~) 0 .00213 

95•• P mcenl:ie ~:.I 0 .00108 

99-. Percent16e (z) 001S8 

G•mma Diatriburion Test with D•t•cted Values Only 

k sbr {bm!i rouected) 3.651 

Theta Star 0 .00297 

nu~r51 . 1 2 

A-0 Test StiJtts.IIC 0 .253 

5.._ A-0 Critical Value 0 . 71 

K..STestStalrstic 0 .212 

5...., K-S CntCI V:Mue 0 .313 

P• .,._o-r.. Dfstriluted •• 5% Sfoniktlnce L..,_. 

Auuming Gamma Olstribution 

Ganwna ROS Saa~ With Exfr.tpobted O.:tb 

Mea.n 0 .00074-107 

.. ,edian 0 .000001 

so 0 .00298 

k sl:w O 13:1 

lh.;tla stM 0 .00557 

Nustar 272S 

95'-t Pcn:en!He of Chl!lquare (2t) 1.502 

90._ Percent168 0 .00216 

95.._ Peu:entiM 0 .00-118 

99% Percentile 0 .0102 

Lognorm•l Distribution Te•t whh Detected V•lue• Only 

S ha piro Wilk Test StBiishc 0 .955 

5% Shaplfo Witk 011ical Value 0 .803 

DNIIppMr l.ognomlal•t SS Slslni'fic.-ce t..nl 

Anuming Log:norm•l Di•uibution 

DlJ2 Subsutubon Method 

Me<1n (log Satlo) -5.897 

S O (log Scale) 0 .368 

95""" UTL 95•;. Coverage 0.00557 

95, UPL (I) 0 .00508 

90"'0 Percenllio (Z) 0 .~4 

95"'. Pe rr.enllle (z) 0 .00503 

99-. Percemile (z) 0.00646 

Log ROS Melhod 

MMn in Ong1nal Scale 0 .001G7 

SO m Ortg:1nal SC3le 0 .00295 

95'!i. UTL.....;th 95.,_ Coverage 0.00982 

95% BCA Ull ~lh 95"io Covernge 0 .011 9 

95.._ Bool..,.lll'lp (.._) UTL Wllh 95""• Coversge 0.0110 

95..._ UPL (I) 0.00685 

90-. Potro~nllie (z) 0.00395 

95' Percenlile (z) 0.00663 

99._ Percenlile (z) 0.0175 

Oatil Distribution Tnt with De tected Values Only 

Non par.metric S~ti• lies 

Kapl;sn-Meier (KM) Method 

Mean 0.00537 

so 0 .00177 

SE ot Me.sn 0 .00018896 

95.,_ Kr.t UTL With 95 ..... Cowlf&911' 0.00926 

95•0. Kr.t Cheby"SM<t UPl 0 ,0\.36 

95"io KM UPl {1) 0.00881 

90~ Petcen!M (z) 0.00813 

9!i._ Peroentl&e (z) 0 .00877 

99' Parcenlllo. (z) 0.00098 

Gemm• ROS limits 'Nith EJI;trepoleted D•lll 

95%Wrleon Hiffeny(WH)ApproJt. GammaUPl 0.00144 

95~ Hawkins Wodey (HW) Approx.. Gamma UPL 0 .00090236 

95._ WH A.ppox.. Gamm;, Ull wrth 95~ CowH. !l.00202 

95'"\o HW Approx. G.:~rnnu UTL ~th 95•. Cover11ge 0 .00135 



Ton 

Number of Void Oom 102 

Numberol~~nctOetectedOato 7 

Tolenmce Factor 1.92 

• 

t.WtmumDe~ OOU 

Mmumum Oet~ 0 032 

Mean ol Detected 0 0241 

so of Deti!Cted 0 00626 

Mwumum Noo-Oeted 0 01 

Maunum Non-Deled 0 01 

Nu~ of Detected Data 7 

Number of Non-Detect Data 95 

Percent Non-Detects 93 "'' 

L.o9-(r.n.tlmned S!e:ISIICS 

Mrumum Oeleefed -4..269 

Ma)UI'IJUm De~eeted ·3.-U2 

Mean of Detected -3 756 

so of Detec!ed 02!5 

M101mum Non-Detect .& 605 

t.ta.unom Non Delee! -.& 605 

Wem.no· TMM.,.OftiJ70.-.ca.dVNIHirltJ.da:. 

NoW hlhovtctMMiedlbt....n.....,..~p-JIM~-···c.Mt 

.. NMotihSno~1kiNNJMtM,. ..... MOUQh··-~ 

Normal Or•«rtbuflon Test wrth De'-cted Vatu• • Onlt 

Shnpuo Wllk T-.;t St:!trsbc 0 .973 

5~ ShaPiro w~ Cnttc.:tl Valu" o 803 

Data ep~., Normal at 5% Significan~ L.avel 

Atsumrng Normal OtstttbuDOn 

DL 2 Sub!omutJon ~~elhod 

Mefln 000fi3\ 

so 0 0051 

95.,_ UTL 95' COYenage 0 0161 

95, UPt (t) 0 0148 

90~ Petutnt!&e (Z) 0 .0128 

95' Percen* (z ) 0 .0147 

99"'1o Percent"e (z) 0 .0182 

Maltln"ll.lm llk~ Est1m3letlAlE) f.telhod 

Ueun .0.0327 

so 0 .0289 

95' UTL With 95,.. Coveraoe 0 0229 

95._ Upt (I) 0.0156 

90•. perc.entje (Z) O.OOJJ2 

9!)•. Percentde (z) 0 .01J9 

99-. Pltl'cenble (z) O.O:U6 

G• mm• Dtstr:butlon T •st With O• t• cttrd Vitlu• • Only 

k Slat (btas corref;ted) 8.967 

Thera Star 0 .0027 

nustar 125.-t 

A.OTestSt~ 0 .235 

5'11.A-0Cnbc:t1Value 0 .707 

K -S TestSI.ati$M: 0.173 

~-- K-5 Cnuca! VHte 0.312 

o .. .,._GIImiM:~at,,Si;~L ..... 

~ a.mm. Oiacribution 

G;urwTt.l R0S Sbllsbt:S 'f'ft!h Exnpollalled 0.8 

Mean 0.00183 

Median 0 .000001 

so 0.00637 

kst.rO 12-t 

Thftastar 0 OUS 

N\J$W 25.21 

95._ Pen;entMe of cmquare (2k) 1 AOS 

oo•. P•cenllle 0 00523 

S!t-lro Pl!rO!IniM 0 0104 

99<11l Percentile 0 .0261 

Lognormal Dt.mbutlon TeSI w;ti'l Detected Values Onty 

Sh.:Jp~tt~Wd lt Te&r S~or:stte 0 .928 

5"\ St:ap!l'Q W~ Cllt)I;OI Vnloe 0 803 

Data eppeat l ognonnal e1S% Signiflc:anc. l.aY'el 

Auurrung Lognormal Dts!rtbutiOn 

OL2 Substltullort Md10d 

Metm (log Sc.:lle) 5 192 

so (log Scale) 0 398 

95-., UTL 95.._ Covef30e 0 .0119 

ss-.. UPt (t) o 0102 

90' Perc-nlllfl (z) 0 00926 

95-w Percenllle (z) 0 0107 

99' Percentile (z) 0 OU 

loo ROS Melhod 

Mean en ()ng•ntll Scale 0.006J6 

SO en Ongrnal Scale 0.00611 

95" UTL wrtt'r 95"\ Coverage 0 0232 

95'\ BCA UTl wrlt'r 95' Coverage 0 0268 

95•. Bootstrap(''-) UTL W!fh 95._ Co'1"e13ge 0.0269 

95'"io UPL (I) 0 0187 

oo-. Pen:enllle (z} 0.0135 

95.._ Petcenble (z) 0.0183 

99-. Pftcen* (z) 0.0327 

Data Drs tnbutlon Tnt With O.tactad V•lu.s Only 

Data appeerNormal;~t5,... ~ lewf 

Nanp•r.metm: Staczsties 

tl:aP'an-t.'-r ()(M) Methcxl 

J.1ean O.OU7 

so 0.00298 

SE of Me_, 0 .00031867 

95 .. KM UTl 'Mih 95'- Co-rerage 0.020-t 

95"'- KM Chebr'.Aev UPt o.om 
95'!1lo KM UPl (t) 0 .0197 

oo-. P~Hcen* (z) 0.0185 

95-. Peroenllie (z) 0.0196 

~ Percen* (z) 0.0216 

Gamma ROS Unuts with Exnpolated Da ta 

95•;, WMeon 1-Wferty tw}i) ~ Gonwna UPt O.OOJ02 

95.._ ~ Widey {HW) Appro){ G.mma UPL 0.00271 

95 .. WH App!'OA. G.nrn.a Un..... 95 .. Co'l'ef~ O.OOS6l 

95•• HW Appt'o;o: G3~ UTL wrth 95 ... Co¥el.1V8 0.0().J 1 



Tit.nium 

General St.tistics 

NUfl'lberofValidOala 102 

Null'lber of Dsrinct Detocted Data 30 

TolflranceFoc.tof 1.92 

Minimum Oeleeted 0 .053 

~1mtimum Detected 0.385 

Mean of Detected 0 .131 

SO of Detected 0 .0925 

M111imum Non-Detect 0 .05 

Maxmum Non-Detect 0 .05 

Background Statistics 

Normal Dtstribution Test Wllh Oetacted V111lues Only 

Shapiro Wllk Test Stat~IIC 0. 796 

5% Shap!fo Wilk Crttu::a/ Value 0.93J 

- ... - .. s'll,...__~-~ 

Assuming Normal Distribution 

OU2 Sub!lhtuhon Method 

Mean 0 .0613 

so 0.0737 

95% UTL 95"1. Covert'lge 0 .203 

95"1. UPL (t) 0.184 

90 .. Percenllle (Z) 0.156 

95"\ Percentile (z) 0.183 

99.,• Petfcentde (z) 0 .233 

Ma~~;imum likelihood Estimate(MLE) Method 

Mean -0.0139 

SOO. U1 

95% Ull with 95"\ Coverage 0 .258 

95"1. UPl (t) 0 .222 

90-. Percentile (l) 0.167 

95% P..-rcantile (z) 0 .219 

99'S. Purcantile (z) 0.315 

Gamma Dtstribution Test with Dat.c!ed Values Only 

k~!ll (bl&smueded) 2.J2S 

Thet.:t Sta1 0.0539 

nustar 170 

A·OTemS&allsllc 1.411 

5"" A-0 Cnlical Va!ue 0. 756 

K-S Test StarisiiC 0 .159 

s•;, K-5 Cntal Value 0 .15 

Assumin.; Gamma Distribution 

G31M13 ROS Star.AICS Wllh Extrapolated Data 

J.1e~n O.OU9 

Median 0 .000001 

so 0 .0823 

k!l&Sf0.12 1 

Theta st¥ 0 .371 

Nu~24.69 

95•• PerCft'lbie of Chesqu;Ne (2k) 1.38 

!)()' Pen.::enJje 0.127 

95"\ Percefltlie 0 .256 

99~ Pltfcentlle 0 .6H 

Numbef of Detected Data 35 

Number of Non-Detect Da\.11 67 

Percent Non-Detects 65. 69~0. 

log-:n.nsformed Statistics 

MII'\IITIUm Dek!!cted -2.937 

Ma!cimum Detected -0.955 

~'\ean of Detected -2 .235 

SO of Detected 0.62 

Mirumum Non-Detect -2.996 

~1a;o:~mum Non-Detect -2.996 

lognormal Dtstributkln Test with Detectt~d Valun Only 

Shapwo W~k TeSI Slari!lttc 0.895 

5% Shoptto Wtlk Cttltcal Value 0.934 

Do•ooi~IIIS'II,_...L_ 

Assuming lognormal Distribution 

Dl/2 Subsutuoon Me1hod 

Met10 (log Scakl) -3.19 

SO (l og Scale) 0.781 

95~ UTL 95'S. Coverage 0.185 

95..._ UPL (1) 0 .152 

90~ Percentile (z) 0.112 

95~Parcentlle (z) 0.149 

99 ... Percentile (z) 0253 

log ROS Method 

Melin in O.jg~nol Scole 0.0573 

SOUl Oog~nol Scale 0.076_. 

95' UTL Wllh 95"!1. Coverage 0.295 

95._ BCA UTL W11h 95% Cowroge 0.336 

95"'. BooiStrop ("\) UTL wilh 95"\ Coverage 0.336 

95% UPl {I) 0.217 

90.,. Percenhlc (z) 0.136 

95% Percenllle (z) 0.211 

99' Pl!rcenl!le (z) o . .-82 

Data Oistriburion Test with Detected Values Only 

Otmdonolfdbv•~~(D.OS) 

Nonp•111m•tnc St.ti,ti~ 

Kaplan -Me~er (Kt.t) Method 

Mean 0.0797 

so 0.065 

SE of Mean O.oot53 

95~ KM UTl with 95% Cov-erage 0.20 .. 

95.-. KM Chebyshev UPl 0.364 

95'!1. KM UPl (I) 0 .188 

90._ PeroenNe (z) 0.163 

95"io Percentile (z) 0 .187 

9901(, Pen:enllkl (z) 0.131 

Gamma ROS Umib With EAtrepoMitad D•u. 

95'1. ~-:l<Jon Hill<!!ny \¥-'H) Appo1L Ganvne UPt 0 .18 

95-., Hol'Wbls WWey (HW) ApprOJL Gai7WR31JPt 0.195 

ss•;. WH AwfoJL G.xmro UTL with 95._ c~aoe 0.2 .. 3 

05, H\.VAPPfOA. Gamma UTl with 9!-.' toft~ 0286 



focal Numbor of Clbsotv~ttions 409 

TokMance FI!ICtol 1.775 

Raw Staltt.lic& 

MDnw.~m8 1 . -t 

l.'\ama.sm 268 

Serond lingM.l 222 

F.rstQuartila 127 

Moden 135 

Thcd Otutr1ile 1..13 

Mean 1356 

Geome!rtef.to3f1 13-S 8 

so 1~ 85 

Coo!fiaeotoi VariatK:Jn 0 11 

Skev..nocs 1 982 

Backg rour.d Str~tlslies 

Normal Ohmibudon Test 

Lillkllors Ter;t SU!tr.:.lic 0 .0852 

lillolon; CritiC31 Value 0 ().l38 

O.tll not Nonnafll S% Slanlkaneeo Lew! 

Assumtrlg Norm.l Ohnributton 

95._ un wit\ 95-. Coverage 1fi2 

95°. Upt (t) 160 1 

oo•. Percenlilo (z) 15..1 .6 

95•. Percenlie {z.) t 60 

gg-.Percenlie (z) 170.1 

Glimma Ounnbutlon Teat 

kst.:Jr 88.81 

Thvti Sl'ar 1 527 

MLE of Mean 135 £:i 

MlE ol Standard OrMatiOn U 39 

ntJ $131 72649 

A..0Tit!;1 Slalt!;tic 3..164 

s•• A-0 Critical Value 0 .752 

K.S Teet Statistic 0 0722 

S•. K-S Crillcsl Value 0 .0~6 

Ole. wot GamrM l*trtltuttd 115% St;nllcance L.wt 

Auumlng Gamma Olstlfbu!Son 

~. Parcenlle 15.1 .3 

95•• Perc:&nlle 160.1 

99•. Percentile 171.3 

95•.WHAppro:x Gamma UPL 160.1 

95•• HW Approx.. Gamma UPl 160.2 

95•• WH Appi'O)II:. Gamma UTl wllh 95•i. Covorage 162 .1 

95•i. H\'V Appro:x. Garrrna UTL wilt\ 95.,• Covorage 162.2 

Nun'bm of {);stif'IC1 Qb&orvatiOOfi 67 

Log-Transformed Stadstics 

Minimum .: 399 

Mauoom 5591 

Sea:lnd l3!Q~ 5 .W3 

Fir~ Quartile .1 ~..1 

Median-1905 

Third Quartile ..1 .963 

M83R ..190..1 

so 0 105 

lognormal Distribution T~st 

Lillie tors T ~~ Ste~ic 0 0707 

Ufiofors Critir.al Vt~lue 0 Q.l38 

A .. umlng lognormal Otstr!buaon 

gs•. UTL wt1h 95•. Cover11tgo 162 5 

95•. UPL {I) 160 ..t 

90"'o Percentile (Z) 15..1 3 

95-. Peccantde (z) 180 3 

gs•. PEKcen~ (z) 172 2 

Deta Oletrltlulicn Test 

0.111 do not folow • o m:.mab .. o•dludon (0.05) 

NonparameU1c S taU•dca 

so-. Percenlikl 151 

95°. Percenfie 157 

99•. Peroef11111e 166 8 

gs•• Ull with gs•. Cover3ge 159 

gs•. Percentile Bootslrnp UTL wirh 95•. Covur3Q4t 159 

95•. BCA Boo~.:;tr3p Ull with 95..._ Coverage 157 6 

95•.UPL 157.5 

9S•e Chebyshev UPL 200..1 

Upper Threshold Umit 8.1ood upon lOR 167 



Nurrbef of Velld Dam 410 

Number ol Oi6tinct Detected Da\8 205 

Tol&renco Facsor 1.775 

Number ol Missing Values 1 

Raw Statistics 

Minimum Detected 0.015 

MaUnum Oetoct&d 0 .37 

Moan of Dotocted 0 0666 

SO ol Dctectod 0.0463 

Minimum Non-Detect 0.017 

Ma1umum Noo-8otoct 0 05 

Data wllh Multiple Oetrtct!on Umlts •-eo ...... _ou- UooC(IOoil6tilodii,_IMI.., 

forti_(_IW. OLQ,ond ROe-. 
ClhtNelaM • LlrOMI NO.,. •.-d M HOI 

Background Statistics 

Normal Distribution Test with Deteclrtd Values Only 

Ullielors Test SlattStic 0.2 

s•o l!lllelor~; Critical Value 0.0463 

Assuming Normal Distribution 

DL/2 Substitu tion Method 

Mean 0.0618 

so 0 0458 

95% UTL 95 ~ ;, Coverage 0.143 

95% UPL (t) 0.138 

90•• Percentilo (z) 0. 121 

95•• Percenlilo (z) 0.137 

99~;. Percentile (z) 0.168 

M~xlmum like~hood E~tii'Mte(MLE) Method 

Mean 0.0466 

so 0 .0624 

95~0 UTL with 95~. Covorage 0.157 

95~io UPL (I) 0 .15 

go•. Petcentikl (z) 0.127 

95• ;. Percentile (Z) 0. 1-19 

99"'. Percen*o (z) 0.192 

Gamma Distribu tio n Test with Detected Valun Only 

k star (bias couected) 3.26-l 

The13 Star 0.020-l 

nt1 ~ar 2389 

A-0 T&SI Stat!* 6.215 

s•;, A-D Critical Value 0.76 

K-5Tes!Statistic0.115 

5 ... K-S Cri1ical V;,luo 0.0478 

- ... --... !0....._....., 

Assuming Gamma Dlstrfbutkln 

Gamme ROS Sta!tr...tic!; wi1h Extrapokttod Oet.l 

M&an 0 .0624 

MedOn 0 .05-13 

so 0.0.$59 

kstaf L216 

Theta ~ar 0.0513 

Nu star 9972 

95•. Peu:entile ol Ch.square (.2k) 6.805 

go•o. Peroentilo) 0 .137 

ss•. Pefoentia 0 .175 

99'"• Petoontil& 0.261 

NurOOer or Detecfod Data 366 

Number of Non-Oolect Oeta 44 

Percent Non-Detftds 10.73•;. 

log-trancformed Stadcdc:s 

Minimum Oetecscd -42 

Maximum Oelected .0~ 

Mol'ln of Oetectod -2 .869 

SO ol Detected 0.537 

Mfllmum Non-Doloct -4 .075 

Maximum Non-Detect -2 .996 

Slngfo Detection Umll Scenario 

Number treated a~ Non-Dotect wtth Single Dl 187 

Number treated as Detected wrlh Single Ol 223 

Single Ol Non-Detect Percentage 45.61"• 

Lognorm~~ l Dlatrlbutlon Te~t with Detected Valuem Only 

LIMielots Test StatistiC 0.07-17 

5~;, LWti&lors Critical Value 0.0-163 

- ... l.qMnNI 015!0 --....... 

Assuming Lognormal Distribution 

Ol/2 SubsliiUiion Method 

Moan (log Scale) -2.975 

so (log Scale) 0.607 

95•;. UTL 95~0 Cover ago 0. 15 

95~0 UPL (I) 0 .139 

90'0. Percentilo (z) 0. 111 

95~ Pen:ontile (z) 0 139 

99•;. Percentile (z) 0.21 

log ROS Method 

Moon in Original Scalo 0.0627 

SO 10 Original Scale 0.0-152 

95"0 UTL with 95•;. Coveroge 0.1-14 

95•:. BCA UTL with 95•., Coverage 0. 171 

95•;. Bootstmp (••) UTL with 95•. Covemge 0. 175 

95% UPL {I) 0. 13-1 

go•., PfJIC.nlllo (Z.) 0. \09 

95-. Percentile (Z) 0.13-i 

99•. Percentile (Z} 0.197 

Date Ols!ribudon T•st wlth Detected Values Only 

Dab do not folow a OIGaunablo Oklrl»udon (0.05) 

Nonparametr!c Statistics 

Kap&an-Meier (KM) Method 

Mean 0.0628 

so 0.0-151 

SE 0'1 Mean 0 .0022~ 

95 ... KM UTL wrlh 95' COWKaga 0. U 3 

95' KM Chebyshe~ UPl 0.26 

95 ... KM UPL (t) 0 .137 

9()-'1'. Peu::enlile (Z} 0.121 

95 ... PetceniM (z) D. 137 

ss-e Percen!He (z) 0.168 

Gamms ROS Limits with Extrapolat•d Data 

95"• ¥Wson Hltorty (\VI-I) Approx. Gamma UPL 0.15-l 

95•. H;nvbls 'Nbcley (H'oV) Applo11. G.lnvn& UPL 0.174 

95•. WH Approx. GamrM UTL wilh 95' Covumoo 0.165 

95•. H\V App!'OX. GartYM UTL Ylith 95% Covftf~e 0.189 



Tocl\l Number of Observa110ne 102 

T olemnc,.. Factor 1 92 

Mnmum 0 .291 

MllJI.Jmi.Jm 22 -' 

Secood Llwge~ 18 1 

Fw..t0u3rttll! 0 396 

Medmo 0 50-l 

Third Quartile 0 52 

Mean 1 082 

Gt!oorr.etnc Mean 0 61 6 

so 2 835 

CoeffH.:~en l of V3natloo 2 ~ 

Skewne~ 6 558 

l~f~ Test Sta~IIC 0 39 

lrh!forn Cmtc31 Value 0 08 77 

o.,.,,.,.., .. ," ~Le-..1 
Anumtng: Norm•l Dlstnbutton 

95' UTL Wlfh 95'\o Cove13ge 6 528 

95, UPl (IJ 5 813 

90 ... Pt!fcenllie (Z} -1 716 

95 ... Pet"cenllie (z) 5 7-t6 

99'. Percerd!le (z} 7 0 /9 

k :s~ar 0999 

Theta Sar 1 08-1 

MLE ol Mean 1 082 

Ml E of Stundard Dev~atloO 1 083 

nust!lr 203 7 

A-0 Tfl5t StateiiC 1-1-15 

s-.. A-0 Cnhcal Value 0 782 

K-8 Ti!$t SID~IIC 0.247 

5..._ K-S Cntal Value 0 0916 

DaatnotelerrwM~decSIJt~Uvel 

Au~ouning: G • mm• D1stnbution 

go-.Pen:enLW 2 . .!93 

95' PercentR 3 2-U 

99' Pen:en!M -' 988 

95"1. WH Approx. Gamma UPt 2.79-1 

95 ... t-fH Appro.lt. Gamma UPl 2.561 

ss--. 'NH Appro•. Gamma UTL "Mih 95..._ Cover3ge 3.29-t 

95._ HW Appn»t. Gamma UTL Wllh 95-r. Coverage 3.033 

Mwwmum -1.234 

t.-\o..omum 3 109 

Second l~tr~ 2.896 

f•r~OuDftlie -0928 

Medlan -G 686 

ThrdOuaruM -0 199 

Meoo -G -tS-1 

so 0 726 

Lognonn•l O!stnbutton T eot 

l:llelon:. T~ Staii:OIK: 0 157 

Ullcl~CnbcoiVnlue 00877 

O.tenot~eiS"~Lnel 

Anumcng: lOQnorm.J 0Jstn~utton 

95 .. UTl 'Mih 95, Covetltgfl 2 -185 

95 .. IJ'l (1) 2 .069 

90,_. Perotn. (z) 1.563 

YS,Petc-en!NI(z) 20J.J 

99 .. PetcentM (z) 3 337 

Daa do not folow • DiKeC"Nttt. DilriKilkm (0.05) 

Nonpt~l11m•tnc S~:Jstlcs 

90' Perc..enllle 1 1 77 

95' Pert:enllle 1 56 

~ Petcenllle 17 99 

95' Ull 'Mih 95 ... Cover:aoa 6.98 

gs•.PIItiOtniMBoots.rr.~pUTt¥f'!h 95"'1oCo~ 8.7.S2 

95 ... BCA Bootstmp liTl ·Mth 95._ Coveraoe 2.2'J 

95"'1.l.I'Pt. 1.909 

95 ..... Cht!byshev UPl 13.5 

Upper Threshokt Unn Based upon lOR 1 . .&56 



Turbidity 

Generel S18tlsdcs 

Tol&l Number of Observallons 403 

Tolora!\Ce Fa<='Of 1.777 

Raw Statlsdc:s 

Minimum 0 

Maximum 262 

Second Largesl .12.2 

Firsl Duatlllo 0.46 

Median 0 .86 

Third Quartilo 1.92 

Moon 2.738 

Geomotrlc Moan 0 

so 13.6 1 

Coelf'K::Ienl of Varlalion 4.973 

Skewness 17.42 

Number of Oi<'...tincl Observ&llons 215 

Log-Tr•n• ftlrmed Statlttics 

Log $1>-HotA-
log Statistics Not Avaliable 

Background Statistics 

Normal Dlstrlbullon Test 

utiofors Tet:l Stali!;tic 0 .42 

Lilielors Crillcal Value 0 .0-141 

Polo001Nom".oiii5~ .. -L-

Ast umlng Normal Olstrtbutlon 

95% UTL 95~ ;, Coverage 26.92 

95~;, UPL (1) 25.21 

90•0. Percentile (Z) 20 18 

95% Percentile (z) 25.13 

gg•;, Percentile (z) 34 .-11 

Gamma Distribution Test 

Lognormal Distribution Test 

No1Availab4e 

Assu ming lognormal DlsfTibudon 

Cannot Derive log-Transformed Statk:llcs 

Data Dhttrlbullon T•st 

Cola do no! follow e Discemable Dlslrlbullon (O.OS) 

Nonparemliltrlc Statistics 

sO•. Peroenlile 4.51 

9S•;. Perconlile 7.-167 

99•0. Perconrlle 27 .6 2 

99._ Porcontilo 27 .62 

~ 95.._ Confidenoo wilh as•. Coverego UTL 9.5-1 

95•• Percenlllo Bootstrap UTL wUh 95• • Coverage 9.482 

as•• BCA Bootstrap UTL wilh 95% Coverago 9.5-1 

95•. UPL 7.5 

95•. Che~ev UPL 62. 15 

Uppor Thro$h01d Unit Based upon lOR 4.11 

• 



Uram~o~m 

To4ol Number of Obsel'vallons 102 

Toleroncefllctcr 1.92 

Mlnlm~Mn D 121 

M11UnUm 1.37 

Second~12S 

F~ Ou3ruie 0 .305 

Med..:m 0 357 

nt.d Ouacu&e 0 -t96 

Mean 0.05 

Geomei!IC MPOO 0 J!}j 

soo 2'J 

Coeffvent of V303fl00 0.529 

St.ewn~ 2078 

Normal Ocstnbutlon T ••t 
lllbe!~Test St.:NsltC0181 

ltlle!orn C'~IValue 00877 

C.~not~ttSSI~L..,.I 

Auummg Normal Dtstnbuuon 

95 .... UTL With 95' Cov«oge 0 377 

95, UPl (I) 0 .819 

go•. Pen::enule (z) 0 73 

95' P«cen~ (.t) 0 81-t 

99' Percentile (z) 0 97 

kGtar .l 737 

Thet:J Suu 0 0918 

MLE ol Mean O . .l25 

MLE ol Sland&rd De·11a110n 0 2 

noSI!K 966.3 

A-OTestSzati50C:2124 

5"1. A.-OCniiCDI Vlllue 0 .755 

K..ST«.tSUtbstlc:O 117 

5•. K-S Cntal Value 0 0891 

A.U&.~mmg Gamma D1stnbution 

90' Percent'e 0 .103 

95, p~· 0.807 

99-. Percentile 1.029 

as•. WH ApptOJIC. G.ftmma UPl 0.807 

95•• H\IY AppUXII. Gamma UPt 0 809 

95"" WH Appro.x. Gamma UTL WJ!h 95' Co~e 0.835 

95' HW Approll. Ganwna UTL Wllh 95% Coverage 0 .89 

•mnunum -2 112 

t.ta.Gmum 0.315 

Second l3fgect 02-17 

Fr.;tOuarale -1.187 

Median -1 031 

Third OuMale -0 701 

Mellr'l -0938 

so {).l.l5 

Lognormal Drstnbut~on Tnt 

l~lf!!for!; T e9: Stllb!:IIC 0 0889 

lllhem Ocbcal Vaiue 0 0877 

0.t.JtOILOJtr'IOf'I'MI •tS%~L..-J 

A1»um.ng lognormal Drstnbutlon 

95'Ull Nrth 95'Cover~ 0919 

95' UPL Ct) 0 821 

90, PefCIMltlle (Z) 0 692 

95"'1. Pe.cenllle (t) 0 813 

99' P~~trcenllle (~ ! 1 

Dac. Dtstnbutlon Test 

O.t. do not follow • o.c.n.w. D~"tion (0 .05) 

Nonparam• tnc Statistics 

90""• Perc:enble 0.687 

95"'1. Pen::en!M 0 761 

99Gi. Percentile 1.28 

95•. UTl wtth 95 .. Covet:.ge 127 

ss•.P.n::en-'e8oohttnpUTl¥111rh 95'Coverace 12f.i5 

95' BCA Bootwap UT!.. Wllh 95'\ Cover.lfJI! 1.252 

95-.UPL 0 894 

95-. Ch~Y UPl 1 H J 

Uppet' ThreWold l lml'l Ba:r..ed upon lOR 0 783 



TotaiNumberofObservntions 102 

Tolflrance Fac.IOf 1.92 

R•w Statistics 

M1mmum 3 .97 

Maunl.Wn 14 .8 

Second Largess 1 4 A 

F1rotOuartlle 4 .993 

Medil!n 5.865 

Third Ouartdc 7 .56 

).\e:;an 6 .554 

G!ornetnc Mea" 6 249 

so 2.266 

Coethoent of Vanai!Ofl 0 .346 

Skewne!D 1 .795 

Backg:rtll...nd Statistiee 

Normal Distribution T .. t 

l iliefOI'S Tet:.t Statistic 0 . 139 

UlhefomCriucaiValue 0 .0877 

.,...,.._ .. s,.~L-

A,.uming Norm•l Distribution 

95% llfl With 95% CoYemge 10.9 

95% UPL (t) 10.33 

90~ Pmcenttlo (z) 9 .457 

95._ Pmcent•le (z) 10.28 

99'!'. PCfcenule (z) 11.82 

G•mm a Dis tribution Test 

k s tar 10 .34 

Theta SlUr 0 .634 

).1LE o l Mean 6 .554 

MLE o f Stafldnrd 0eYt."t11011 2 .039 

nu 1JI.:'Ir 2109 

A.-0 Tc:r.t Stah~tiC 2.s.n 

5"' A·O Cut!Cal llalue 0 . 752 

K·S Tust Steh511C 0 .123 

S'!io K-S Cnt!C:JI Value 0 .0889 

Assuming O.mm• Distribution 

OO"Pott"cerllile !1.254 

950W. Pefcenllle 10.23 

99' Petc.ntile 12.2 

95'- WH Approx. G&mma UPl 10.2.t 

95'!io HW App!DII. Gamma UPl 10.2.l 

95'1'. WH Appro11. Gamma UTL with 95""' Covemge 10.9.t 

95% HW Appro11. Gamn'IBLJfl with 95._ Covemge 10.96 

Number of ~inct Ob6«vallonS 93 

Log-Transformed Statistics 

• 

M1nunum t.379 

Ma~amum 2.695 

Second L3r;e&t 2.667 

F.-~OuArble 1.608 

Median 1.769 

Thwd Quart16e 2.023 

Mean 1.832 

so 0.297 

Lognorm11l Di1tri bution Te~t 

Lilhefoi'$TectStatl!:tic 0.115 

lll~efor& CMICal Volue 0 0877 -... ~ .. ~ .. ,.__~ 
AsSl.lming lognorm•l Distribution 

95%UTL wrth 95't.CoYetage 11.05 

95""o UPL (t) 10.25 

90.,. Percentile (z) 9.1.12 

95~ Pe~eenlllo (z) 10.18 

99~ Peu::enllle (z) 12.47 

Data Oistnbution Tn t 

O.ta do not folow • Oitcwn~tbt. Dhlribution (0.05) 

Nonp •rametric S1atisrin 

90% Per~nble 8 902 

95~Pero.nldc 11 .12 

99..., Peroeotile U 4 

95 ... un With 95-. Covetage 1-S.l 

951110 Pen:eniiiO! 8oot5trop Ull With 9S•o Cowrnoe 14.26 

95.._ BCA Boof<'....tfap UTL Wllh 95~ Co...emge 14.26 

95 ... UPl11.8 

95"- Cheby$hey UPl 16.-18 

Upper Th1e&hdd Lm•l Ba:ood upon lOR 1 1.41 

• 



Y"""m 

Numbero'V.wdO.ta 102 

Number ol £MtJnct Detected Data 62 

To6eml'l("e fi.Kklf 1 92 

~kwnum De~ee~ o oos.
Maunum Oeteded 0 0353 

t.teanaf0e~0 0157 

so of Oe1ected 0 00753 

t.t .rumum Non-Vetect 0 005 

Mo.umum Non-Detect 0 005 

Nom:al t>stnbubon T ast With Detec ted V.tun Only 

LAefotS Test SlatSIC 0 12 

5"Li!tef0111oCntt:atV::WJe 0105 

Oat11MtN:trmafaa5-. ~L ... I 

Assc.ITWt; Notma! Otstnbuton 

OL2 St!bGttuuon Me:hod 

Meon00117 

so 0 00875 

95.._ UTL 95..-. Ccn"er:Jge 0 0285 

95"\ UPl (I) 0 0263 

go•. P~!tCen ... (z) 0 0".!2:9 

95"1. PercentN (z) 0 0261 

99 .. p.,~ (z) 0 032 

MaXImUm llkekhood E~ln'ID!e(P.tlE ) Melhod 

Mean 0 010-1 

so 0 0106 

95' UTL 'Mth 9!1, Coveroge 0 0308 

95._ UPl (I) 0 0281 

90' Petean~M (z) 0.02-1 

95" Percen• (z) 0 .0"278 

99' PeteentR (zl 0 0351 

Gemma D1stn~uton T ast With Oat~ V.tu•• Only 

k !ltOf {bia~ COfleded) 4.1]6 

Theta SltH 0.00367 

OUSUf 607.3 

A.OTest~bCOM9 

s-.A·OCntlro!VIIIue 0.755 

K-5 lese Stabs~~~: 0.094-t 

s-. K-5 CntKal Value 0.106 

O.ta folow Appx. Ckmm. Dmrillulion atS" Sig~ lev.t 

Auum1ng Gamma Ofsin!:ufJOtl 

Gamma ROS Slaltf:IICS 'Mth Extrap06all!'d OGta 

Mean 0 0109 

Median 0 0096 

so 0.00958 

k~0.27J 

TMta stw 0 .0-1 

Nustot 56.8 

95"- Percenllieofet.square ~) 2.577 

oo-. Perun* 0.0326 

os-. Percentile 0.!)515 

99' P.rce'flllle 0 .101 

Number o4 Det«~ 0 11ta 71 

Nu!nMJofNon-Oeled Oat:s 31 

Log· .,anafonned Steasocs 

Utn~~T~Um()e~ 5.221 

M3JUmUm OeW'ded -3 .34~ 

t.leiKl of Oell'!CN!d -4271 

SO o f Detected 0 ~93 

Mlfllnll.nl Non Delee! -5298 

Mruumum Non-Oe!ecl 5.298 

Lognormal Dlltnbutton T u1 Nrlh Detected Valuu Onty 

ltKtelors TegS&a~llc 0 096 

5"'-l"';eklmCn!JC:.11Value 0 105 

O.tllapp .. r lo;normAiat 5~ Signjic.,ce le·~et 

A1s1Jm1ng Lognormal :Jralnb~bon 

DL "2 Subt>tltu~ Method 

~~an (tog Sc:ale) -4 79-! 

SO {log Sc31ef 0 895 

95""f UTL 95' Cowr.:tge 0 0462 

95._ LIPL (I) 0 0369 

90._., Pen:enllle (Z) 0 0261 

95' Percenltie (z) 0 0361 

99' Percenlllie (ZJ 0 066.1 

Log ROS Melhod 

Mean 1r1 0trQA'Ial Scale 0 0123 

S0W'I0ngvlll1Scaloe 0.00813 

95,U TL W11t1 ~'Cover3Qe 00376 

95' BCA UTL wrth 95' Co...erage 0 0334 

95, Boo~llap ('} UTL wuh 95 .. Coverage 0 0334 

95, UPl (1) 0 0315 

90-. Percenllie (Z') 0 024 

95' Percenhll! (z) 0 031 

99-. Percenble (Z) 0 0498 

Dar. Or1tnbution Test With Detec::ted Va Ju .. Only 

O.ua fclow Appt. Getnma Ois!ributiott M 5'1t Sqliicanca left~ 

Nonparam•tnc Su.b.stia 

Kaplao·Meter (KM} Method 

Mean 0.0125 

so 0.00783 

SE of Mean 0.000781U 

95..._ KM UTL With 95-. Coverage 0.0276 

95•;, KM Chebyshev UPl 0 .0469 

95•. KM UPl (I) 0 .0256 

90'- Pan;en-'e (z) 0 .0226 

95-. Percemile (t) 0 0254 

99•. Pcrc.entlie (z) O.D308 

Ciamm- ROS Limrts with EAtrap<Hetecl Oatil 

ss•. Wli:!::on Hkny ('1-r-li) .._PPfOX. o.m-na UPl O.O..l&9 

95.._ H.:rwms Wr:dey (HW}Approx. G.a:1rwna UPl. 0.0619 

95•e WH Appo1.. Garnrru l1TL..-. 95""1. ~aoe 0.0587 

95'!i. HW Appro.x.. Gemma UTl wirh ~--~ 0 .0825 



NumberofV&IidData 102 

Number of Dlslloct Detected Oacn 80 

T~ronce FaciO!" 1.92 

M~rumumOeleCied 0.11 

f.iaximum Detec:led 14 

Mean of Detecled 2.779 

so of Detected 2. 708 

f.1tnmum Non-OckJcl 0.1 

Ma:.unum Non-Deled 0.4 

Data with Multiple Detectton Ltmt!S 

HD~tt;O.~nM&p.O....·U..GIQtMtllod•~ 

F'"oi--IK11.CCJ2.ondROS-~ 

~cL•gM~~N> .. ~atNOe 

Background S~ti!ltiee 

Nonnal Distnbution Teet with Det•cted Values Only 

l51tcfor:o T~t S tati!:tte 0.204 

5"io l lliefors Cnticol Value 0.0939 

o.. ......... s ............... 

Assuming Nonnal Distribution 

DlJ2 Subshtut.on Method 

Mean 2A35 

so 2.585 

95W,UTL 95%Covemge 7.591 

95% UPL (I) 6.914 

90%. Percentile (z) 5.876 

95W, Purcentlle (z) 6.851 

99.,_ Percentile (z) 8.681 

Mmumum Ukehhood E!lllmale(MLE) Melhod 

Metm 2.063 

so 3.15 

95% UTl wllh 95"io Cover..ge 8.111 

95% UPL (t) 7.317 

90' PMcenhle (z) 6.099 

95._ Pereenrde (z) 7 .2.s.a 

99"'io Percentile (z) 9.39 

O.mma Dtstribution Te$1 with De .. ctad Velues Only 

k star (~s eo~rected) 1.103 

Theta Star 2.519 

nu s ttu 196.-S 

A-D T ant Stati!: tiC 0.291 

5 ... A-0 Critical Valu~ 0.78 

K-S TeGt Statrsbc 0 .0843 

5% K.S CritiCal v~. 0 .0973 

Dala ..,,..,.a.,_ Dilcributed atS% S~ b...C 

Auuming Gamma D;stn~ution 

GatMlao ROS S~!iS:ICS wi:h E...tu,pob:ed Dab 

Mean 2 . .&25 

Ueckan 1.&'15 

502.69-J 

kst:tr 0 .31 

Theta s&ar 7 .828 

Nu star 63 19 

95"io Percefllde ol CNGquMe (2k) 2 .805 

90' PerceotM 7.123 

95% Petcotntile 10.98 

~ P•cefl!ie 20.96 

Number of Detected Oato 89 

Number of Non-Detect Deta 13 

Pen:enl Non,Oetect~ 12.75"-

Log·trllnllform.d Statistics 

MlftlmUm Detected -2207 

MaMnUm Oeleded 2.639 

Mean of Oeleded 0 .52 

SO of Detected 1.113 

Mtnmum Non·Oetece ·2.303 

Maxmum Non-Oetecl -0.916 

Stngle O•tachon Um1t Scen.no 

Number tto3tad as 'Non-Oelect Wllh S.ngle Dl 22 

Number treated os Oeteeted With Stogie 01. 80 

Stng!o DL Non·Di!ltect Percentage 21 .57111o 

Lognormal Distnbution last with Dotected Valu•• Only 

L~ltcfors Te::.t Stat~ric 0 .0858 

Slab ltlbelors Cnt!COI Value 0.0939 

O.c. epp.Hr l.ognon'ulat 5% Sioniicenc:. Lrftl 

Assuming Lognormal Dn111ribulion 

Dl/2 Subchlullon Method 

Mean (Log Scale) 0.107 

SO (log Scale) 1.514 

95"io UTL 95"1o Coverage 20.39 

95"io UPL (I) 13.92 

OO"'o Percentile (z) 7.75 

95.-. Percentile (z) 13.43 

99'\ Percenblr! (z) 37.7 

log AOS Method 

Melln in O!iginol SC31e 2.4-16 

SO 1t1 Ongtnal Sc:ole 2.676 

95.-. Ull WHh 95._ Co..,eroge 15.8 

95'r• BCA UTL wtlh 95"io Coverage 9.02 

95"io Boo~tt3p ("'o) UTL Wllh 95% Coverage 9 .761 

95 .. UPL(I) 11.31 

90"io Perc:enule (z) 6.77 

95•. Perccnllla (z) 10.96 

!)9'"'o Per ceo lie (z) 27.00 

Oata Otstribution Test w1th Detac .. d Values Only 

OabappeatGillrnma llilcribt&tod.at5' ~ lAYef 

Nonparametnc Statistics 

Kaphtn-Mltier (KM) Melhod 

Mean 2 . .U 

so 2.668 

SE of Mean 0 .266 

95% KM UTL wtth 95' Cover~ 7.562 

95,K"4 Cheb)-..JwtvUPl 14. 12 

~·. KM UPl (t) 6 .89 

90' Peroen\ile (::) 5E58 

95-., Petoen* (.;:) 6.827 

90' Pen::enliW (::) 8.6.&5 

Gamma ROS Limits with &trapolated Data 

!)5.-. Wtboo Hilklrly (WH) Approx. Gamma UPl 9 .071 

95•. Haw+.Jns Will ley (HW) Awro:~~ . Gamma UPL 11..&2 

95~ioWHAprro~~: GMivnaUllWith 95-.Cowrnge 11. 1-t 

95"-HWApproll.GammuUTt'Mth 95•oCOYerage 1<t.76 



humberofVaiidDctta 102 

Numberof0t!.unc1De~ected0ot31-l 

T~nce Facbr 1.92 

Mtmmum Oetecled 0 01 

M.:sJOmum OetKJed 0 0-*2 

Mean of Delee~ 0 01 77 

SO of Oetecled 0 00826 

M1ntmt~m Non-Deled 0 0~ 

MaxfllUfTINoo-Oe!eC1 OOI.J 

NoAe:o. .. ._.,.....c .... u..otkM~•~ 
F"'II--O:.U.CL2.onciAOS..,._~ 

~cl .... ND .. h-.dasl6 

Background S ta ll•tlctl 

Normal Dr•tnbutiOn Test With Datactad Values Only 

Shap«o W~ Tr-1 StaU&IIC 0 818 

5~ SMpro Wdk C~l V.:.lue 0 918 

DatanotN=--Iat5'5 ~L_.,., 

Anumrng Normal D••ll'lbubon 

OL 2 Sub!:blut!on Method 

Mean 0 0081-1 

so 0 00681 

95ar.UTL 95-..coveraot~ 00212 

95,._ UPl {I) 0 0195 

oo•. Percentile (z) 0 01 69 

95-. Percentile (z) 0 0193 

99<1f. Peu:er.hie \Z) 0 02-l 

MelllmUm L._eilhood Esumete(MLE) Method 

Me.:tn -0 00164 

so 0 0153 

95-o UTL wnh 95' CovefltOe 0 0278 

95, UPL (I) 0 0239 

90-,. Percentile (z) 0 018 

95•. Pe~centle (z) 0 023!i 

99•. P•anule (z) 0.03-1 

Gamma Q,, tribullon Test with Dar.ctad Value' Only 

k ~ (IM!. corrected) 5.377 

Theta Slar 0 0033 

nustar 258 .9 

A-0 T ~ SUIIlSIC 0 .85 7 

5._ A-0Cntle31Value 0 7-17 

K.S le"!i! S tallSIIC 0 203 

5.,_K.SCrmcaiValueO 175 

Oameotc:.-Dilld.adtlt!"'~c»Lfl!lll 

Aa~mtrtg Gamma Di•tnbutlon 

Gainma ROS StatlsiK:S ¥ril EX1rlti)Obled Data 

Mean OJJO-U 3 

Mecken 0 .000001 

so 0.00863 

ks!ar 0139 

Theta s&al' 0.0319 

Nu star 2827 

95._ Perc.n11~ ot Ctwsquwe (2k) 1..5-18 

90,. Pe«:.er~tie 0 013 

95' Pllti'Ctfltile 0 02-t 7 

99'-.. Per~bie 0.059-.1 

N~of Oetec.sedOata 25 

Nun~ at Noo-fkted0otn 77 

PMCent Non-Detects 75 -19•. 

L~11n.tofmad Sttt!I•IK• 

1.1 II'WT'II.Im0e~ed --.1 605 

M11.unum 0eiK1ed -3.17 

Mesn o l Df!tec1ed -.1 118 

SO of Detected 0-101 

Mlllll't'IUR'I Non Detect --.1 .605 

MBA:ntum Non.()elll!d --.1 269 

Number treated .:ts Non-Detect Wilt! s.ng:., DL 86 

f'.umbef tre.;tted tt~Oe.tectedw!lh Single Ol 16 

Slr.gleOL Non-Oetec!PeR:entagt~ S-131'-

Lagnorm•l D1atnbutron T nt ·~~trth Oete~d V• lun Only 

ShBPftO 'N'k lfl;l: Sta~ltc 0 92 

s•.Shap!JOWiltt.Cmtc-aiV:Jiue 0913 

Dl.t. appHr lognonMI•• S% Slonificanca L..ewl 

AISummg t.ognorm.r DI• IT!bubon 

01..7 Subr..aru110n Melhod 

Ue:tn (Log Scnht\ 5 006 

SD {looScale) 0.5--.16 

95._, UTL 95._, Covefa~e 0 0191 

95"'- UPL (I) 0 0167 

90-o Percenllle (Z1 0 0135 

95"'- Percentae (z) 0 016-.1 

99-,. Perceni!Me (z) 0 0239 

Log ROS Method 

Me11n 111 Ongtnol Scale 0 007G2 

so 11'1 0r!QM1111 Scale 0 .00733 

95' UTL With 95' Coveraoe 0 0279 

95-,. 8CA UTL wnh 95.._ Coveroge 0 026 

95 '"io Bootstrap ("")liTl With 95' Coverage 0.027 

95.._ UPL (t) 0.022l 

90'"'(, PercenLole {z) 0 016 

95._ PetUM~Me (z) 0.022 

99-. P•centje (.t) 0 .0397 

D•ttt Distnbuuon Tut 'Nith Detect.d Valu•• Only 

o~aa apporl.og:norm.!fal5% SigNic:3nce lA«<I 

Nonparamatm:: St.tl•ties 

Kaplan-Meter (KM) Method 

Mean 0.0119 

so 0.00521 

SE of Mean 0 .00052605 

95~ KM UTL W'lth 95.,_ Cover3ge 0.0219 

95-. KM Chebyshe" UPl O.OJ.H 

95•. KM LPl (I} 0.0206 

oo•. PercenMe (z) 0.0186 

95~ PetOHatllc {Z) 0.0205 

99-'. Perc:eno6e (z) 0.02-1 

Gamm• ROS Limits oMth Exhpolat-.d Oa~ 

95% 'Nilson HiKerty (WH) Approx. Gamma UPl 0.016-1 

95-,. Hawkln5 Wodey (H'N) Awox. Gammli lJPl 0.0163 

95 ... V.'H Appma. Garnnla UTL With 95' CoYeJ"&..- 0.0 222 

95•• HW ~- Gamma UTl 'Mih 95.,_ ~ 0.0239 


