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EXECUTIVE SUMMARY  

The Los Alamos National Laboratory (LANL or the Laboratory) Environmental Stewardship Division–
Environmental Remediation and Surveillance Program has conducted investigation and remediation 
activities associated with Technical Area (TA) 16 at Consolidated Units 13-003(a)-99 and 16-003(n)-99 
and Solid Waste Management Units (SWMUs) 16-003(o), 16-026(j2), and 16-029(f). These Laboratory 
sites are collectively referred to as the TA-16-340 Complex.  

This investigation report describes the background and history of the TA-16-340 Complex and associated 
sites, the investigation approach, and the results and conclusions of the investigation field activities that 
were conducted between October 2004 and December 2005. In addition, historical data from previous 
investigations conducted at the TA-16-340 Complex between 1995 and 1997 were incorporated into this 
investigation report. 

The TA-16-340 Complex operated from 1952 to 1999 and processed and produced large quantities of 
plastic-bonded explosives. High explosives (HE) and solvent-contaminated wastewater were routed to six 
sumps and drainlines associated with Building 16-340 at SWMU 16-003(o). Consolidated Units 
13-003(a)-99 and 16-003(n)-99 and SWMUs 16-026(j2) and 16-029(f) were included in this investigation 
because they share a similar operational history with SWMU 16-003(o), and because their associated 
buildings and infrastructure were also removed during decontamination and decommissioning activities 
between October 2004 and April 2005 at the TA-16-340 Complex.  

The removal of human-made fixtures (i.e., sumps, manholes, and drainlines) and contaminated soil was 
conducted at Consolidated Unit 16-003(n)-99 and SWMU 16-003(o) as part of the investigation and 
remediation activities. Two manholes (16-811 and 16-812), one sump associated with former Building 
16-342, and approximately 500 ft of vitrified-clay pipe drainlines were removed at former Buildings 16-340 
and 16-342. In addition, the former fishladder structure (approximately 350 ft of polyvinyl chloride trough 
and wood framework) was removed from the south slope of Upper Fishladder Canyon (below the 
TA-16-340 outfall). Furthermore, approximately 100 yd3 of contaminated soil was removed from areas of 
suspected contamination associated with these human-made fixtures and structures. This soil removal 
included four locations in SWMU 16-026(j2) and seven locations within SWMU 16-003(o), where arsenic 
and/or benzo(a)pyrene exceeded industrial soil screening levels (SSLs) (as determined by the 1995 
Phase I Resource Conservation Recovery Act facility investigation results). 

After removing the human-made fixtures and structures, field-screening samples were collected below 
drainline joints/couplings and areas where contamination was suspected (e.g., because of observations 
of staining/leakage or because of questionable fixture/structure integrity). Field screening consisted of 
qualitative photoionization detector readings, HE spot testing, semiquantitative D TECH screening for HE 
(primarily cyclotrimethylenetrinitramine [RDX]), and bench-top x-ray fluorescence screening for metals 
(including arsenic, barium, chromium, copper, and lead). Between October 2004 and November 2005, 
a total of 268 screening samples were collected in areas of suspected contamination associated with the 
structures, drainlines, and drainages at the TA-16-340 Complex. Based on field-screening results, a total 
of 192 soil, fill, rock (tuff), and sediment samples were selected and submitted to a Laboratory-approved 
analytical laboratory.  

With the exception of SWMU 16-003(o), concentrations of carcinogenic chemicals of potential concern 
were less than their respective SSLs for TA-16-340 Complex’s consolidated units and SWMUs. The 
cumulative incremental excess cancer risk for Consolidated Units 13-003(a)-99 and 16-003(n)-99 and 
combined SWMUs 16-0026(j2) and 16-029(f) are below the New Mexico Environment Department 
(NMED) target cancer risk level of 10-5. For SWMU 16-003(o), arsenic and benzo(a)pyrene had 95% 
upper confidence limit concentrations above their respective carcinogen SSLs for the industrial scenario. 
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The cumulative cancer risk for SWMU 16-003(o) was approximately 7 x 10-5, which is above the NMED 
target cancer risk level of 10-5. 

All of the noncarcinogenic hazard index (HI) values were less than 1.0, with a maximum HI of 0.69 at 
SWMU 16-003(o). Therefore, none of the SWMUs exceed the NMED target level for an HI of 1.0. 
Additional removal actions are proposed for SWMU 16-003(o), after which the potential risk to receptors 
will be reevaluated. 

As part of the risk assessment (Appendix H), all detected surface water and groundwater chemicals that 
are not essential nutrients or general water chemistry indicators were screened against New Mexico 
Water Quality Control Commission standards, U.S. Environmental Protection Agency (EPA) maximum 
contaminant levels, and EPA Region 6 and 9 human health tap water risk screening levels. The following 
chemicals were detected above one or more standards: RDX, tetrachloroethene, trichloroethene, 
aluminum, arsenic, barium, iron, perchlorate, and lead. 

Based on the confirmation sampling results, the vertical and/or lateral extent of contamination has not 
been adequately defined for Consolidated Units 13-003(a)-99 and 16-003(n)-99 and SWMUs 16-003(o), 
16-026(j2), and 16-029(f). The following actions are proposed to complete the remediation activities at the 
TA-16-340 Complex and to further define the nature and extent of contamination:  

• For Consolidated Unit 13-003(a)-99, one borehole (at Location 13-23558) will be drilled to a depth 
of 20 ft below ground surface (bgs), and one confirmation sample will be collected at the 
bottom/total depth of the borehole. Additionally, one set of proposed paired samples (surface and 
2 ft bgs) will be collected approximately 25 ft south of Location 13-23552. 

• For Consolidated Unit 16-003(n)-99, two boreholes will be drilled to depths of 15 ft bgs at the 
former Building 16-342 sump and outfall locations, and one confirmation sample will be collected 
at the bottom/total depth of each borehole.  

• For SWMU 16-003(o), an additional estimated 90 yd3 of contaminated soil will be removed 
(encompassing the 12 locations exceeding the cleanup criteria) downslope from the former 
Building 16-340 outfall, three boreholes will be drilled to depths of 15 ft bgs at former Building 16-
340 sump locations, and confirmation samples will be collected at the bottom/total depth of each 
borehole and at excavation locations to verify that all of the contaminated soil has been removed. 
Furthermore, to bound the lateral extent of contamination in the upper drainage of Fishladder 
Canyon, four additional surface soil samples will be collected from two transects that intersect the 
former fishladder structure location. 

• For SWMUs 16-026(j2) and 16-029(f), two boreholes will be drilled to a depth of 15 ft bgs at the 
former Building 345 sump and drainline locations, and confirmation samples will be collected at 
the bottom/total depth of each borehole. Also, one set of proposed paired samples (surface and 
2 ft bgs) will be collected downgradient from Location 16-23702. 
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1.0 INTRODUCTION 

Los Alamos National Laboratory (LANL or the Laboratory) is a multidisciplinary research facility owned by 
the U.S. Department of Energy (DOE) and managed by the University of California. The Laboratory is 
located in northcentral New Mexico, approximately 60 mi northeast of Albuquerque and 25 mi northwest 
of Santa Fe. The Laboratory covers 40 mi2 of the Pajarito Plateau, which consists of a series of finger-like 
mesas separated by deep canyons containing perennial and intermittent streams running from west to 
east. Mesa tops range in elevation from 6200 ft to 7800 ft above mean sea level (msl). 

The Laboratory’s Environmental Stewardship Division–Environmental Remediation and Surveillance 
(ENV-ERS) Program, formerly the Environmental Restoration (ER) Project, is part of a national effort by 
DOE to clean up sites and facilities formerly involved in weapons research and production. The goal of 
the ENV-ERS Program is to ensure that past operations do not threaten human or environmental health 
and safety in and around Los Alamos County, New Mexico. To achieve this goal, ENV-ERS Program 
personnel are currently investigating sites that could be potentially contaminated by past Laboratory 
operations. The sites under investigation are either consolidated units, solid waste management units 
(SWMUs), or areas of concern (AOCs). 

The ENV-ERS Program has conducted investigation and remediation activities at Consolidated Units 
13-003(a)-99 and 16-003(n)-99 and SWMUs 16-003(o), 16-026(j2), and 16-029(f) within the Laboratory’s 
Technical Area (TA) 16. TA-16 is located in the southwest corner of the Laboratory (Figure 1.0-1) and 
covers 2410 acres (3.8 mi2). Collectively, Consolidated Units 13-003(a)-99 and 16-003(n)-99 and SWMUs 
16-003(o), 16-026(j2), and 16-029(f) are referred to as the TA-16-340 Complex (Figure 1.0-2). The 
TA-16-340 investigation work plan was approved by the New Mexico Environment Department (NMED) 
without modifications in a letter dated June 28, 2004 (NMED 2004, 91143). This investigation report 
describes the results and conclusions of field activities executed and completed in accordance with the 
approved investigation work plan (LANL 2004, 87345; LANL 2004, 87395), which satisfies the 
requirements of the Compliance Order on Consent (hereafter, the Consent Order) signed by NMED, the 
New Mexico Attorney General, DOE, and the Regents of the University of California on March 1, 2005. 

This investigation report’s Appendix A includes an acronym list, a glossary, and a metric conversion table, 
while Appendix B presents the data review and Appendix C the field methods used. Appendix D contains 
the borehole logs and well construction methods, Appendix E the analytical program, and Appendix F the 
analytical reports. Appendix G includes the investigation-derived waste (IDW) disposal documentation 
and Appendix H the risk assessment. Appendixes F and G are provided on compact discs (CDs). 

1.1 Site Information 

TA-16 is located on a portion of land acquired by the Department of the Army for the Manhattan Project in 
1943. TA-16 is bordered by Bandelier National Monument along State Highway 4 to the south and by the 
Santa Fe National Forest along State Highway 501 to the west. To the north and east, TA-16 is bordered 
by TA-08, -09, -11, -14, -15, -37, and -49 (Figure 1.0-1). Cañon de Valle forms TA-16’s northern 
boundary. Water Canyon, a 200-ft-deep, steep-walled canyon, separates State Highway 4 from active 
sites at TA-16, and TA-16 also is surrounded by a security fence. “No Trespassing” signs are posted 
along the highways. 

This investigation report specifically addresses the remediation and investigation activities conducted at 
the TA-16-340 Complex. The Complex’s consolidated units and SWMUs were potentially contaminated 
with hazardous (and possibly radioactive) constituents as a result of past facility operations and are 
hence undergoing the Resource Conservation and Recovery Act (RCRA) corrective action process. 
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Consolidated Units 13-003(a)-99 and 16-003(n)-99 and SWMUs 16-026(j2) and 16-029(f) were included 
as part of this investigation because they share a similar operational history with SWMU 16-003(o), and 
because their associated buildings and infrastructure were also removed during decontamination and 
decommissioning (D&D) activities conducted between October 2004 and April 2005.  

1.2 Field-Investigation Objective 

The primary objective of the field-investigation activities was to meet the investigation requirements set 
forth in the Consent Order. When used in conjunction with historical data, the field-investigation activities 
will 

• define the nature and extent of contamination at each investigated site, 

• delineate the areas that required remediation (excavation) and/or additional sampling, and 

• confirm that remediation activities were successful. 

1.3 Remediation Activities 

The primary objective of the remediation activities, in conjunction with the D&D activities, was to complete 
the following tasks: 

• Remove and dispose of human-made fixtures and structures associated with the Consolidated 
Units and SWMUs (i.e., sumps, manholes, and drainlines) that were not removed during D&D 
activities  

• Excavate, transport, and dispose of contaminated soil identified during previous investigations or 
through screening activities conducted during the current investigation activities 

2.0 BACKGROUND 

TA-16 was established to develop explosive formulations, to cast and machine explosive charges, and to 
assemble and test explosive components for the U.S. nuclear weapons program. Almost all of the work 
was conducted in support of the development, testing, and production of explosive charges for the 
implosion method. TA-16 is used in essentially the same way today, although facilities have been 
upgraded and expanded as explosives and manufacturing technologies have advanced. 

The TA-16-340 Complex is located near the eastern end of the TA-16 mesa, close to the head of a small 
canyon known as Fishladder Canyon (Figure 1.0-2), and contains Consolidated Unit 13-003(a)-99, the 
septic system associated with the western area of the P-Site Firing Site (at former TA-13); Consolidated 
Unit 16-003(n)-99, the sump and drainline for former Building 16-342; SWMU 16-003(o), the sumps and 
drainlines for former Building 16-340; and SWMUs 16-029(f) and 16-026(j2), the sump and drainline for 
former Building 16-345, respectively. 

2.1 Site Description and Operational History 

The TA-16-340 Complex operated from 1952 to 1999 and processed and produced large quantities of 
plastic-bonded explosives. The plastic-bonded explosives were produced by slurrying high explosives 
(HE) and solvents together with inert binders. HE and solvent-contaminated wash water were routed as 
waste to six sumps associated with Building 16-340 and to the single sump and outfall associated with 
Building 16-342 (Figure 2.1-1). Historically, discharges from the Building 16-340 and 16-342 sumps were 
routed to the Building 16-340 and 16-342 outfalls, respectively.  
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During the 1970s, the U.S. Environmental Protection Agency (EPA) issued National Pollutant Discharge 
Elimination System (NPDES) permits for the operation of the Building 16-340 outfall as EPA Outfall 
05A054, and for the Building 16-342 outfall as EPA Outfall 05A062 (EPA 1990, 12454). The Building 
16-345 sump and outfall were never issued permits under NPDES. The latest NPDES permitting effort for 
the Building 16-340 outfall occurred in 1994, and the outfall was deactivated on July 20, 1998. The 
Building 16-342 outfall was deactivated on July 31, 1996.  

During the mid-1990s, the discharge to the Building 16-340 outfall measured over 3.5 million gal./yr and 
the discharge to the Building 16-342 outfall measured 4600 gal./yr (LANL 1994, 76858). 

The TA-16-340 Complex has been inactive since 1999.  

2.1.1 Consolidated Unit 13-003(a)-99 

Consolidated Unit 13-003(a)-99 consists of SWMU 13-003(a) and AOC 13-003(b), both of which are 
components of an inactive septic system associated with activities at the former TA-13 (Figure 2.1-1) 
(LANL 1993, 20948, pp. 5-98–5-99). The former TA-13, originally called P-Site, was located at the 
eastern end of the current TA-16 explosives manufacturing area. The former TA-13 was built in 1944 to 
support the HE portion of the Manhattan Project and was principally designed as a site for counter x-ray 
diagnostics of HE lens configurations. Activities that supported the diagnostics included the operation of 
counter x-ray equipment, the assembly of HE test devices, and research for the magnetic method 
program. Buildings in the western half of former TA-13, including those associated with the septic system, 
were demolished in the early 1950s to make way for the construction of the TA-16-340 Complex.  

SWMU 13-003(a) is the location of a decommissioned and removed septic tank (former Structure 13-12) 
that received liquid wastes from an office and shop building (former Building P-1, later renumbered as 
former Building 16-475) associated with implosion and initiator testing conducted during the early years of 
Laboratory operations. The building had a lavatory and a small darkroom adjacent to the sewer hookup. 
The tank served Building 16-475 from the 1940s to 1951 when the tank was decommissioned and 
removed and the entire area was leveled to make room for construction of Building 16-340. Parts of 
Building 16-340 were built on top of the original location of the septic tank. The types of liquid wastes 
discharged to the septic tank are unknown.  

AOC 13-003(b) is the drain field associated with the septic tank. The drain field is located about 100 ft 
southwest of the former location of the decommissioned and removed septic tank. No records document 
that the drain field was removed. 

Potential contaminants at Consolidated Unit 13-003 (a)-99 are HE; volatile organic compounds (VOC); 
inorganic chemicals, including uranium; and gamma-emitting radionuclides (the former building supported 
the P-Site Firing Site). 

2.1.2 Consolidated Unit 16-003(n)-99 

Consolidated Unit 16-003(n)-99 is the HE sump and drainline associated with Building 16-342 
(Figure 2.1-1) and also includes the soil within the discharge area for the outfall. Consolidated Unit 
16-003(n)-99 was consolidated from SWMUs 16-003(n) and 16-029(i), both of which were identified as 
the Building 16-342 sump. SWMU 16-029(i) was recommended for no further action because it was a 
duplicate of SWMU 16-003(n) (LANL 1995, 58077, p. 6-3). 

Building 16-342 was used for HE processes in which the constituents of plastic-bonded explosive 
formulations were mixed and blended (LANL 1993, 20948, pp. 5-35–5-36). The sump was a rectangular 
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tank with dimensions approximately 5 ft long by 3 ft wide by 4 ft deep. The sump walls and bottom were 
constructed of 6-in.-thick, steel-reinforced concrete and lined with 0.25-in.-thick aluminum. Each sump 
also had a removable 0.25-in.-thick aluminum lid. The sump removed suspended solids from process 
water before it was discharged to the outfall. HE fines were collected in a cloth filter bag and secured 
inside a metal filter basket. The baskets and filter bags were periodically removed and taken to the TA-16 
basket-washing facility for cleaning. HE fines that were too small to collect in the filter bags settled to the 
bottom of the sump. To help separate the suspended solids, the water flowed under an aluminum baffle 
and over a concrete weir before it discharged to the outfall. HE fines in the bottom of the sump were 
periodically removed and burned. The sump was connected to a 6-in. vitrified-clay pipe (VCP) that 
discharged to the outfall northeast of the sump. This outfall surfaced in a small tributary to Fishladder 
Canyon that ultimately connects to Cañon de Valle.  

Wastes consisted primarily of HE and solvents, byproducts of cleaning activities (LANL 1993, 20948, 
pp. 5-35–5-36), and were transported in the washdown. The principal types of HE used at TA-16 were 
trinitrotoluene (TNT), cyclotrimethylenetrinitramine (RDX), and cyclotetramethylenetetranitramine (HMX). 
Because barium nitrate was used to process baratol, an explosive formerly produced in great quantity, 
barium is another key HE-related contaminant.  

During the early 1970s, three evaluations of chemical use in Building 16-342 were completed. Wilder 
(1970, 34564) classified the use of HE in Building 16-342 as high but intermittent and the probability of 
HE in the sump as low. Salgado and Panowski (1971, 70968) stated that effluents from the building were 
negligible and did not identify any solvents used in the building. Voelz (1979, 01808) noted that natural 
uranium had been used in the building. By the 1990s, solvents were containerized for disposal, but 
historically solvents had been discharged to the sump. Thus, the potential contaminants at Consolidated 
Unit 16-003(n)-99 are HE; VOCs; and inorganic chemicals, including uranium. 

2.1.3 SWMU 16-003(o) 

SWMU 16-003(o) consists of the six inactive HE sumps and the drainline associated with Building 16-340 
(Figure 2.1-1). The sump and drainline received effluent from sink, floor, equipment, and roof drains 
(LANL 1993, 20948, p. 5-37). Historically, discharge from the Building 16-340 sumps was routed to the 
Building 16-340 outfall, which became known as the “fishladder” because an air stripper installed at the 
outfall in the late 1980s resembled a fishladder. This SWMU also includes the fishladder/air stripper and 
the soils downgradient from the discharge point of the outfall. 

Building 16-340 was used for HE processes in which constituents of plastic-bonded explosive 
formulations were mixed and blended (LANL 1993, 20948, pp. 5-37–5-38). All of the sumps were 
rectangular tanks, with dimensions approximately 5 ft long by 3 ft wide by 4 ft deep. The walls and bottom 
of each were constructed of 6-in.-thick, steel-reinforced concrete and lined with 0.25-in.-thick aluminum. 
Each sump had a removable 0.25-in.-thick aluminum lid. Sump operations were similar to those 
described in section 2.1.2 for Consolidated Unit 16-003(n)-99. The sumps were connected to a 10-in. 
VCP that discharged to the outfall east of Building 16-340. This outfall surfaces in Fishladder Canyon, 
which ultimately connects to Cañon de Valle. In the 1980s, the outfall was plumbed to an air stripper (the 
“fishladder”) that was designed to eliminate VOCs from the outfall. The air stripper discharged 
approximately 250 ft east of the sumps into Fishladder Canyon. Splashing caused by the air stripper may 
have resulted in the dispersal of outfall liquids over a larger area. 

Wastes discharged from Building 16-340 to SWMU 16-003(o) consisted primarily of HE and solvents, 
byproducts of cleaning activities (LANL 1993, 20948, pp. 5-37–5-38) that were transported in the 
washdown. Three evaluations of chemical use in Building 16-340 were completed during the early 1970s. 
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Wilder (1970, 34564) classified the use of HE in Building 16-340 as moderate and the probability of HE in 
the sump as low. Salgado and Panowski (1971, 70968) inventoried chemicals used in the facility and 
stated that the use of solvents at TA-16 was greatest in Building 16-340. Salgado and Panowski noted 
that during a 6-month period that began in 1970 and ended in 1971, 700 lbs of acetone; 500 lbs of 
ammonium sulfate; 330 lbs of n-butyl-acetate; 3 lbs of chloroform; 55 lbs of 1,2-dichloroethane; 11 lbs of 
ethyl acetate; 72 lbs of isopropyl alcohol; 110 lbs of methanol; 72 lbs of methylene chloride; 750 lbs of 
butanone[2-]; and 110 lbs of toluene had been used within Building 16-340. They determined that the 
building had released large quantities of explosives, solvents, gases, and other materials. Voelz (1979, 
01808) noted that natural uranium had been used in the building. By the 1990s, solvents were 
containerized for disposal, but historically the solvents had been discharged to the sump. Thus, potential 
contaminants at SWMU 16-003(o) are HE; VOCs; and inorganic chemicals, including uranium. 

2.1.4 SWMUs 16-026(j2) and 16-029(f) 

SWMUs 16-026(j2) and 16-029(f) are associated with Building 16-345. SWMU 16-029(f) is the inactive 
HE sump and SWMU 16-026(j2) is the drainline and outfall (Figure 2.1-1). SWMU 16-026(j2) also 
includes the soil within the outfall.  

Building 16-345 was an HE rest house that served as a storage facility for Building 16-340 (LANL 1993, 
20948, p. 5-38). The sump was a rectangular tank with dimensions approximately 8 ft long by 4 ft wide by 
5 ft deep. The walls and bottom were constructed of 8-in.-thick, steel-reinforced concrete. The sump had 
a removable 0.25-in.-thick aluminum lid. A description of sump operations is given in section 2.1.2 for 
Consolidated Unit 16-003(n)-99. The sump was connected to a 6-in. VCP. The pipe discharged to an 
outfall that was not visible on the surface. This outfall was located southeast of Building 16-345. Wastes 
discharged from Building 16-345 consisted primarily of HE (LANL 1993, 20948, p. 5-38) transported by 
washdown that resulted from cleaning activities.  

Two evaluations of chemical use in Building 16-345 were completed during the early 1970s. Wilder (1970, 
34564) noted that the HE in Building 16-345 were stored in containers and that it was unlikely that the HE 
moved into the sump. Salgado and Panowski (1971, 70968) stated that effluents from the building were 
negligible. The potential contaminants at SWMUs 16-029(f) and 16-026(j2) are HE, VOCs, and inorganic 
chemicals. 

2.2 Relationship to Other SWMUs and AOCs 

Several groups of SWMUs and AOCs near the TA-16-340 Complex have the potential to influence 
aspects of the TA-16-340 Complex RCRA facility investigations (RFIs). These groups are associated with 
World War II-era facilities, the TA-16 Burning Ground and Material Disposal Area (MDA) P, the P-Site 
(TA-13) Firing Site, and the TA-16 Sanitary Wastewater Treatment Plant (Figure 2.1-1). 

2.2.1 SWMUs 16-024(u) and 16-025(d2) and AOCs C-16-049, C-16-050, and C-16-060 

SWMUs 16-024(u) and 16-025(d2) and AOCs C-16-049, C-16-050, and C-16-060 are located near the 
TA-16-340 Complex and are building footprints associated with World War II-era facilities that were part of 
P-Site West. D&D activities did not disrupt these sites, and sampling will be conducted during future 
investigation activities at TA-16. 
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2.2.2 Consolidated Units 16-010(h)-99 and 16-016(c)-99 and SWMUs 16-010(b, c, d, e, f), 16-018, 
and 16-028(a) 

Consolidated Units 16-010(h)-99 and 16-016(c)-99 and SWMUs 16-010(b, c, d, e, f), 16-018, and 
16-028(a) are located on the mesa in the northeast corner of TA-16 (Figure 2.1-1) and are associated 
with the TA-16 Burning Ground and MDA P. Runoff from several of these SWMUs trends in a southerly 
direction to Fishladder Canyon, so it is likely that contaminants from these sites commingled in Fishladder 
Canyon with contaminants derived from the TA-16-340 Complex.  

The burning ground was constructed in 1951 for HE waste treatment and disposal. Over the years, 
hundreds of thousands of pounds of HE and HE-contaminated waste materials have been burned at this 
location. Noncombustible material that remained after burning was subsequently either placed in MDA P, 
north of the burning ground (through 1984), or taken to TA-54 for storage while awaiting off-site disposal 
(1984 to present). MDA P contained the wastes from the synthesis, processing, and testing of HE; 
residues from the burning of HE-contaminated equipment; and construction debris. A barium nitrate pile 
which is part of Consolidated Unit 16-016(c)-99, was located at the TA-16 Burning Ground for many 
years. Site investigations were conducted at several of these SWMUs in 1995 (LANL 2003, 76876). 
MDA P (SWMU 16-018) and the flash pad [SWMU 16-010(b)] associated with Structure 16-387 recently 
underwent RCRA closure, including soil removal and decontamination. A voluntary corrective action 
(VCA) was conducted simultaneously at Consolidated Unit 16-016(c)-99, which included the barium 
nitrate pile area. Altogether, approximately 55,000 yd3 of soil and debris was removed during the 
combined RCRA closure and the VCA (LANL 2005, 91141). 

2.2.3 Consolidated Units 13-001-99 and 16-029(h)-99 and SWMU 16-031(h) 

Consolidated Units 13-001-99 and 16-029(h)-99 and SWMU 16-031(h) are located on the mesa 
southeast of the TA-16-340 Complex and are associated with the P-Site (TA-13) Firing Site. P-Site was 
used for a variety of Laboratory activities, some dating back to World War II (LANL 1993, 20948, pp. 
5-226–5-228; LANL 1995, 58077, pp. 5-291–5-294). P-Site was constructed in 1944 as a firing site to 
support implosion method development for the Manhattan Project. Key diagnostic methods at the firing 
site included the x-ray method and the magnetic method. Later, the site was used for initiator testing and 
experimental HE machining operations. No sampling has been completed at P-Site. 

2.2.4 Consolidated Unit 16-004(a)-99 

Consolidated Unit 16-004(a)-99 is the TA-16 Sanitary Wastewater Treatment Plant and is located 
southeast of the TA-16-340 Complex (Figure 2.1-1). The inactive TA-16 Sanitary Wastewater Treatment 
Plant received waste from the TA-16 sewer system, which consisted of thousands of feet of piping and 
numerous lift stations and manholes (LANL 1993, 20948, pp. 5-133–5-135). The wastewater treatment 
plant was built during 1953 and was disconnected in 1992, after which it was connected to the 
Laboratory-wide sewage system during the sanitary waste system consolidation project. The Sanitary 
Wastewater Treatment Plant has received primarily sanitary waste. 

2.3 Historical Investigations 

An historical investigation report (HIR) was completed in 2004 (LANL 2004, 87345, Appendix B) to 
provide a summary of the field investigations and associated environmental data collected to date for the 
TA-16-340 Complex. The purpose of the HIR was to provide supporting documentation for a proposed 
sampling design necessary to define the nature and extent of contamination associated with the 
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TA-16-340 Complex and for investigations associated with the D&D activities performed at the TA-16-340 
Complex project sites. 

2.3.1 Pre-RFI Results 

No detailed waste inventory exists for the TA-16-340 Complex. The wastes likely discharged to the 
environment at the TA-16-340 Complex were determined from a combination of fragmentary historical 
records, pre-RFI sampling data, and the 1995 RFI sampling data. 

A waste inventory and disposal history indicated the release of VOCs (e.g., acetone, n-butyl acetate, 
toluene, and butanone [2-]), inorganic chemicals (e.g., barium), and HE (e.g., RDX, HMX, and TNT) in 
sump water from Building 16-340, with possible releases of smaller amounts of similar chemicals at 
Buildings 16-342 and 16-345 (LANL 1993, 20948, pp. 5-42–5-49). Less information was available on 
chemicals discharged into the P-Site septic system associated with Consolidated Unit 13-003(a)-99, but 
those chemicals probably included firing-site-related compounds such as VOCs, inorganic chemicals, HE, 
and uranium. 

Sampling and analysis activities to ascertain the presence of environmental contamination at the 
TA-16-340 Complex began in 1970. Soil samples from Building 16-340, Building 16-342, and 
Building 16-345 outfalls were analyzed for HE. HE were detected at a maximum of 0.6 weight (wt) 
percent (%) at the Building 16-340 outfall in 1970, with levels of 0.2 wt% in 1984 and 1985. The Building 
16-342 outfall contained a maximum of 0.2 wt% HE in 1984, with lower levels detected in 1971, 1973, 
1976, and 1985. The Building 16-345 outfall was sampled in 1970 only, and HE were not detected (LANL 
1993, 20948, pp. 5-42–5-49). 

In 1988, sump water at Building 16-340 was sampled for HE and a limited suite of solvents (VOCs) over a 
period of ten days. HMX was detected at levels up to 0.41 ppm, but solvents were not detected (LANL 
1993, 20948, p. 5-45). 

Three sediment samples and six water samples were collected at the Building 16-340 outfall in the late 
1980s, as reported in the RFI work plan for Operable Unit (OU) 1082 (LANL 1993, 20948, p. 5-46). 
Acetone and butanone[2-] were detected in all water samples, with butanone[2-] showing levels up to 390 
ppm. Beryllium, chromium, uranium, and RDX were detected in one to two water samples each. Barium, 
cadmium, chromium, RDX, uranium, and cesium-137 were detected in sediments. 

Three sediment samples from the Building 16-342 outfall were also collected in the late 1980s (LANL 
1993, 20948, p. 5-48). Barium; chromium; cesium-137; trichloroethane[1,1,1-]; HMX; and 
dinitrotoluene[2,4-] were all detected. Barium; dinitrotoluene[2,4-]; and HMX were identified as being 
above health-based screening levels in the RFI work plan (LANL 1993, 20948, p. 5-48). 

2.3.2 Results of Phase I RFI 

Phase I RFI fieldwork was conducted at the TA-16-340 Complex in 1995. The approved RFI work plan for 
OU 1082 specified the sampling of surface soil and sediment, subsurface soil, and subsurface bedrock 
(tuff) and the analysis for inorganic chemicals, VOCs, semivolatile organic compounds (SVOCs), HE, and 
radionuclides (LANL 1993, 20948, p. 5-66). The objectives of the Phase I RFI were to determine whether 
chemicals of potential concern (COPCs) were present and if additional investigation or corrective actions 
were warranted (Figure 2.3-1). Of particular concern were HE in drainages associated with the TA-16-340 
Complex sumps and outfalls. 
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Also, as part of the RFI, surface water samples were collected at the Fishladder Seep and at the 
confluence of Fishladder Canyon and Cañon de Valle (Figure 2.3-2). 

Phase I RFI sampling was based on data quality objectives from the RFI work plan (LANL 1993, 20948, 
pp. 5-56–5-62). Subsurface samples were taken by a hand auger or a hollow-stem auger. The 0- to 6-in. 
interval and the deepest interval of each core were sent for analysis. The outfalls and drainages were 
sampled in the center of each drainage channel because it was unlikely that contaminants had migrated 
upslope out of the well-defined drainages and because it was assumed that the highest contaminant 
concentrations would be near the center of the drainages. The historical sampling results for the 
TA-16-340 Complex SWMUs and surface water sampling results for the Fishladder Seep and confluence 
of Fishladder Canyon and Cañon de Valle are summarized below. 

Consolidated Unit 13-003(a)-99. Five inorganic chemicals were detected above the background value 
(BV) in the tuff that were not detected above the BV in overlying soils (aluminum, barium, calcium, 
chromium, and copper). Uranium concentrations in tuff were slightly higher than in overlying soils, with 
both above BV. Two organic chemicals, diethylphthalate and di-n-octylphthalate, were detected in the tuff 
but not the overlying soil (LANL 2004, 87345, p. B-5). 

Consolidated Unit 16-003(n)-99. All inorganic chemicals were below BVs in the three samples collected 
farthest down the drainage. For two locations at the Building 16-342 outfall, inorganic chemicals (arsenic, 
chromium, and lead) were detected above BVs in tuff but not in overlying soil or sediment, and the 
arsenic and lead concentrations increased in concentration from soil to tuff. Inorganic chemicals in these 
samples that showed decreasing trends with depth but were above BVs in tuff included barium, cobalt, 
copper, and vanadium. With the exception of nitrobenzene, organic compounds were not detected along 
the Consolidated Unit 16-003(n)-99 drainage (LANL 2004, 87345, pp. B-5–B-6).  

SWMU 16-003(o). Inorganic chemicals were detected above BVs even at the farthest sampling location 
(Location 16-01542 in Figure 2.3-1) downgradient along the drainage. Concentration trends with distance 
from the outfall were weak, and the contaminant distribution was heterogeneous. Near the upslope 
portion of the SWMU, many inorganic chemicals were above BVs in the tuff but not in the overlying soil. 
Several inorganic chemicals also showed decreasing trends from soil to tuff but remain above the BVs in 
the tuff. For the sampling location near the Building 16-340 outfall (Location 16-01536 in Figure 2.3-1), 
organic chemicals show decreasing trends from the soil to tuff but were detected in tuff. Acetone was 
detected in the tuff but not the soil at this location (LANL 2004, 87345, pp. B-5–B-6). 

SWMUs 16-026(j2) and 16-029(f). The inorganic chemical concentrations in the samples collected 
farthest along the drainage were below BVs, with the exception of lead, which occurred in a 
heterogeneous distribution along the drainage. Chromium, copper, and nickel were detected above BVs 
in tuff but not above BVs in overlying soil and sediment at two sampling locations closest to the Building 
16-345 outfall (Locations 16-01551 and 16-02166 in Figure 2.3-1). The farthest sampling location along 
the drainage had detected concentrations of polynuclear aromatic hydrocarbons (PAHs). At Location 
16-02166 (Figure 2.3-1) near the outfall acetone was detected in the tuff but not in the overlying soil. No 
RFI sampling activities or results are documented for SWMU 16-029(f) (LANL 2004, 87345, pp. B-5–B-6).  

Fishladder Seep and Confluence of Fishladder Canyon and Cañon de Valle. Several inorganic chemicals 
were detected at Fishladder Seep and the confluence of Fishladder Canyon and Cañon de Valle. Of 
these, aluminum, barium, iron, and manganese exceeded the New Mexico Water Quality Control 
Commission (NMWQCC) groundwater standards for human health, domestic water supply, and irrigation, 
as contained in the New Mexico Administrative Code (NMAC) (NMWQCC 2000, 76043). Several organic 
chemicals were detected at Fishladder Seep, including acetone; dichloroethene [cis-1,2-]; HMX; RDX; 
tetrachloroethene; and trichloroethene. However, at the confluence location, only HMX and RDX were 
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detected. Tetrachloroethene and trichloroethene exceeded the EPA drinking water maximum contaminant 
levels. Tritium was detected at low levels in surface water samples collected from the Fishladder Seep 
and at the confluence of Fishladder Canyon and Cañon de Valle (LANL 2004, 87345, p. B-6). 

2.3.3 Nature and Extent of Contamination Based on Historial Investigations 

Based on the historical sampling results, the lateral nature and extent of contamination were not 
adequately defined for Consolidated Units 13-003(a)-99 and 16-003(n)-99 and SWMUs 16-003(o), 
16-026(j2), and 16-029(f) and their associated drainages. The vertical extent of contamination also was 
not adequately defined, particularly for areas near the outfalls.  

The primary COPCs at the TA-16-340 Complex are HE (primarily RDX); PAHs; phthalates; acetone; and 
metals such as arsenic, barium, chromium, copper, and lead. PAHs and arsenic were detected above 
NMED industrial soil screening levels (SSLs) (NMED 2005, 90802). Contamination was concentrated 
near the outfall areas for Buildings 16-340, 16-342, and 16-345 and was detected sporadically at mostly 
lower concentrations along the drainages downslope from these outfalls.  

3.0 SCOPE OF ACTIVITIES 

This section identifies the specific activities performed as part of the investigation and remediation at the 
TA-16-340 Complex. These activities were performed concurrently with and after D&D program activities 
at the site. Specific goals of the TA-16-340 investigation and remediation included 

• delineation of areas that required remediation based on field-screening and Phase I RFI sampling 
results; 

• removal and disposal of contaminated soils, sediment, tuff, and human-made structures; and 

• definition of the nature and extent of contamination at each SWMU. 

The TA-16-340 Complex field-investigation activities were conducted from October 8, 2004, to 
December 15, 2005. The following removal actions and field-investigation activities were conducted at the 
TA-16-340 Complex: 

• site surveys (i.e., geodetic, utilities, explosive, and radiological) 

• removal of human-made fixtures and structures (i.e., sumps, manholes, and drainlines) that were 
not removed during D&D activities 

• excavation, removal, and disposal of contaminated soil 

• field screening of soil and tuff samples (i.e., photoionization detector [PID], HE spot test, D TECH, 
and bench-top x-ray fluorescence [XRF])  

• verification/confirmation sampling and fixed analytical laboratory analysis 

• characterization of the nature and extent of contamination, including  

♦ surface and subsurface sampling at outfall areas and downgradient drainage channel 
locations 

♦ drilling and sampling of exploratory boreholes 

♦ pore-gas sampling from exploratory boreholes 
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♦ a high-resolution resistivity (HRR) geophysical survey 

♦ installation, development, and groundwater sampling of alluvial wells  

• site restoration, including reseeding and hydromulching 

• characterization, transportation, and disposal of IDW and remediation waste. 

The following text briefly describes site-specific removal actions and sampling activities. Detailed 
discussions of the field-investigation activities (surface and subsurface sampling and analytical) and 
removal actions (removal of human-made structures and excavation of contaminated soil) are presented 
in section 4.0, “Field-Investigation Results,” and 5.0, “Removal of Human-made Fixtures, Structures, and 
Soil,” respectively. 

3.1 Consolidated Unit 13-003(a)-99   

Investigation activities at Consolidated Unit 13-003(a)-99 were conducted between June 28 and 
September 15, 2005. The following activities were completed in support of the removal actions and field-
investigation activities: 

• D&D personnel completed the removal of the infrastructure associated with Building 16-340 in the 
vicinity of the inactive septic system at former TA-13 

• Drilled and sampled two shallow boreholes (12-ft depth) to further characterize the nature and 
vertical extent of contamination 

• Collected and analyzed 12 screening soil samples along the former inactive septic drainline 

• Collected nine verification soil/tuff samples, including two borehole samples 

3.2 Consolidated Unit 16-003(n)-99 

Removal actions and sampling at Consolidated Unit 16-003(n)-99 were conducted from May 17 to June 
9, 2005. The following activities were completed in support of the removal actions and field-investigation 
activities:  

• D&D personnel completed the removal of the TA-16-342 building and associated internal fixtures. 

• Removed and disposed of one sump and approximately 50 ft of drainline associated with former 
Building 16-342 

• Excavated, characterized, and disposed of contaminated soil below the sump/drainline coupling 
(based on field observations) 

• Excavated, characterized, and disposed of contaminated soil from an overexcavation area where 
contamination was suspected northeast of the sump/drainline coupling 

• Collected and analyzed 17 screening soil samples from the sump excavation and associated 
drainline excavation 

• Collected 22 verification soil and tuff samples from the sump excavation, associated drainline 
excavation, and the outfall drainage locations 
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3.3 SWMU 16-003(o) 

Removal actions and sampling activities at SWMU 16-003(o) were conducted from November 10, 2004, 
to December 15, 2005. The following activities were completed in support of the removal actions and 
field-investigation activities: 

• D&D personnel completed removal and disposal of six sumps and approximately 300 ft of 
interconnecting drainline associated with Building 16-340 

• Removed and disposed of two manholes and approximately 450 ft of drainline associated with 
the former Building 16-340 outfall 

• Excavated, characterized, and disposed of contaminated soil from a trench (including four 
potholes) where contamination was suspected below the outfall on the Upper Fishladder Canyon 
slope 

• Excavated, characterized, and disposed of contaminated soil from an overexcavation area where 
contamination was suspected below the drainline 

• Removed, characterized, and disposed of contaminated soil from seven historical locations 
identified during the Phase I RFI 

• Collected and analyzed 206 screening soil samples from the sump excavation, associated 
drainline excavation, and the outfall drainage location 

• Collected 138 verification soil and tuff samples from the sump excavations, drainline excavations, 
and the outfall drainage locations 

• Drilled and sampled (soil/tuff and pore gas) two intermediate-depth boreholes to further 
characterize nature and vertical extent of contamination 

• Conducted an HRR geophysical survey within Fishladder Canyon to determine optimal locations 
for alluvial wells 

• Installed and sampled three alluvial monitoring wells 

3.4 SWMUs 16-026(j2) and 16-029(f) 

Removal actions and sampling activities at SWMUs 16-026(j2) and 16-029(f) were conducted between 
October 12, 2004, and July 22, 2005. The following activities were completed in support of the removal 
actions and field-investigation activities: 

• D&D personnel completed the removal and disposal of one sump and approximately 50 ft of 
drainline associated with Building 16-345  

• Removed, characterized, and disposed of contaminated soil from four historical locations 
identified during the Phase I RFI 

• Collected and analyzed 33 screening soil samples from the sump excavation, associated 
drainline excavation, and the outfall drainage locations 

• Collected 23 verification soil and tuff samples from the sump excavations, associated drainline 
excavations, and the drainage locations 
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4.0 FIELD-INVESTIGATION RESULTS 

4.1 Surface Conditions 

The TA-16-340 Complex is located on the TA-16 mesa, a 200-ft-high mesa that trends east to west. The 
mesa is bounded on the north by Cañon de Valle (approximately 1200 ft north of the TA-16-340 Complex) 
and on the south by Water Canyon (approximately 3500 ft south of the TA-16-340 Complex), as shown in 
Figure 1.0-1. The elevation of the mesa ranges from 7500 ft to 7700 ft with the elevation at the TA-16-340 
Complex ranging from approximately 7350 ft (in Fishladder Canyon near Fishladder Seep) to 
approximately 7530 ft (on the mesa top). The topography at the TA-16-340 Complex itself is relatively 
level, with a gentle slope from west to east.  

Approximately 200 ft east of the complex, Fishladder Canyon and associated tributary canyons drop 
steeply (more than 50 ft vertically over 200 ft laterally) into a west-to-east trending drainage 
(Figure 1.0-2). Because the Fishladder Canyon head is east of the TA-16-340 Complex and not in the 
Sierra de los Valles, the severity of flooding events in this canyon is substantially less than in the larger 
canyons of the Sierra de los Valles.  

Given that the area adjacent to the TA-16-340 Complex and Fishladder Canyon burned at a low to 
moderate level in the Cerro Grande fire, the increase in erosion caused by fire effects has been minimal 
to moderate in the area, particularly now that vegetation in the area has mostly recovered. 

The surface vegetation community at TA-16 as a whole consists of species typical of the Rocky Mountain 
Montane Conifer forest, which contains several distinct habitat types (LANL 1998, 59891, pp. B-41–B-43). 
The most prevalent habitat type on the mesa top and in the area around the TA-16-340 Complex is 
ponderosa pine/Gambel oak. Canyon bottoms, such as Fishladder Canyon, may grade into ponderosa 
pine/Douglas fir. Dominant trees within the mesa overstory canopy are ponderosa pine and aspen; the 
mesa top shrub layer is primarily Gambel oak and New Mexico locust; and dominant forbs and grasses 
include bluegrass, mountain muhly, blue gramma, pine dropseed, wormwood, false tarragon, tall lupine, 
and cinquefoil. Additional details on the vegetation communities and habitat types at TA-16 are presented 
in Appendix B of the Phase II RFI report for SWMU 16-021(c)-99 (LANL 1998, 59891). 

4.2 Exploratory Drilling and Excavation Investigations 

Exploratory activities and excavation investigation activities are described in the following sections. 

4.2.1. Exploratory Drilling 

Exploratory drilling activities were conducted at SWMU 16-003(o) and Consolidated Unit 13-003(a)-99. 
Two intermediate-depth boreholes (Locations 16-23691 and 16-23692) were drilled near the top and 
bottom of the historical fishladder structure to evaluate the subsurface contaminant migration within 
SWMU 16-003(o) from the drainline, outfall, and air stripper associated with the former Building 16-340 
outfall (Outfall 05A054; Plate 1). Borehole 16-23691 was drilled on October 25, 2004, to a total depth of 
200 ft below ground surface (bgs), upgradient of the fishladder, near the TA-16-340 outfall (Figure 
4.2-1a). A total of 13 screening samples and nine characterization samples were collected from the 
alluvium and underlying tuff in Borehole 16-23691. Borehole 16-23692 was drilled on November 12, 
2004, to a total depth of 200 ft bgs, downgradient from the fishladder (approximately 50 ft east of the 
terminus) (Figure 4.2-1b). A total of 14 screening samples and eight confirmation samples were collected 
from the alluvium and underlying tuff in Borehole 16-23692.  
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Two shallow boreholes (approximately 12 ft bgs) were drilled on September 15, 2005, in Consolidated 
Unit 13-003(a)-99 to determine if any contamination associated with a former septic system was present. 
Borehole 13-23558 was drilled close to historic Borehole 13-00001 to a total depth of 12.2 ft bgs. One tuff 
sample (RE13-05-63822) was collected from 11.5 to 12.2 ft bgs and submitted for analyses. A second 
borehole location identified as Borehole 13-23559 was selected based on its proximity to the former 
septic tank. Borehole 13-23559 was drilled to a total depth of 12.0 ft bgs and is located 25 ft southwest of 
Borehole 13-23558. One tuff sample (RE13-05-63823) collected from 11.0 ft bgs to 12.0 ft bgs and 
submitted for analyses. 

The locations of Boreholes 16-23691, 16-23692, 13-23558, and 13-23559 are shown in Plate 1. The 
drilling methods are presented in Appendix C, and the analytical results are discussed in section 7.0, “Site 
Contamination.”  

4.2.2 Excavation Investigations 

Excavation investigation activities were conducted at Consolidated Unit 16-003(n)-99 and SWMUs 
16-003(o) and 16-026(j2). These excavation activities were primarily based on the results of the Phase I 
RFI data (Figure 2.3-1). Four locations in SWMU 16-026(j2) and seven locations within SWMU 16-003(o) 
required soil removal because arsenic and/or benzo(a)pyrene concentrations exceeded industrial SSLs 
(NMED 2005, 90802). Additionally, based on elevated soil screening results, soil removal activities were 
conducted during the removal of human-made fixtures (i.e., sumps, manholes, and drainlines). 

The excavation locations are shown in Plate 1. Excavation activities are discussed in further detail in 
section 5.0, “Removal of Human-made Fixtures, Structures, and Soil,” and field-screening and verification 
sampling are discussed in section 7.0, “Site Contamination.” 

4.3 Subsurface Conditions 

The former ER Project (now the ENV-ERS Program) and the Laboratory Groundwater Protection 
Program drilled, cored, and sampled several intermediate and deep boreholes relevant to interpretation of 
the subsurface stratigraphy in the vicinity of the TA-16-340 Complex (Figures 4.3-1, 4.3-2, and 4.3-3). 
The boreholes were located at the R-25 well (total depth of 1942 ft bgs), located approximately 1000 ft 
north of the TA-16-340 Complex; at well CdV-R-15-3 (total depth of 1664 ft bgs), located approximately 
5500 ft southeast of the TA-16-340 Complex; at intermediate-depth well CdV-16-1(i) (total depth of 
683 ft), located approximately 1300 ft north of the TA 16-340 Complex; at Borehole CdV-16-2(i) (total 
depth of 1063 ft bgs), located approximately 3000 ft northeast of the TA 16-340 Complex; and at 
Borehole CdV-16-3(i) (total depth of ~1400 ft bgs), located approximately 1000 ft southeast of the 
TA-16-340 Complex. The locations and depths of the boreholes used to infer the stratigraphy beneath the 
TA-16-340 Complex are shown in Figures 4.3-1, 4.3-2, and 4.3-3. Figures 4.3-2 and 4.3-3 also show 
geologic crosssections in the vicinity of the TA-16-340 Complex. The stratigraphy in the vicinity of the 
TA-16-340 Complex includes Bandelier Tuff, Cerro Toledo Formation, Puye Formation, and Tschicoma 
Lavas (Figures 4.3-1, 4.3-2, and 4.3-3).  

Subsurface conditions based on regional geologic information and the investigation activities are 
described in the following sections. 
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4.3.1 Stratigraphy 

Two intermediate boreholes (Locations 16-23691 and 16-23692) were drilled within Fishladder Canyon 
throughout October and November 2004 as part of this TA-16-340 Complex investigation. The associated 
borehole logs depicting sampling depths and localized stratigraphy are presented in Appendix D.  

The stratigraphy within Fishladder Canyon as observed in the two intermediate boreholes (Locations 
16-23691 and 16-23692) includes 3.5 ft to 5.0 ft of overlying alluvial soil composed of medium to dark 
yellowish gray sandy silt with gravel to 0.5-in. diameter, fine to coarse-grained sand, and abundant 
rootlets. The underlying tuff is composed of Quaternary Bandelier Tuff (Qbt) extending to 200 ft bgs as 
observed in cuttings and cores extracted from Boreholes 16-23691 and 16-23692. The tuff as it was 
observed in these two borings consisted of hard to moderately hard, fine to coarse-grained welded tuff, 
characterized by thinly laminated quartz phenocryst-rich layering; grading into hard, fine grained welded 
tuff containing few quartz phenocrysts (0.25-in. diameter), and abundant pumice clasts (0.0625-in. 
diameter). Coarsening of quartz crystals was noted with depth. The distinction between units 2, 3, and 4 
of the Tshirege Member of the Bandelier Tuff was not readily apparent from visual inspections of the drill 
cuttings and the recovered sample cores because of poor core recovery. Based on correlations to nearby 
wells [R-25, CdV-16-2(i), CdV-16(3i)], (1) the contact between unit 4 and unit 3t should be at a depth of 
approximately 60 ft in Borehole 16-23691 and near the surface in Borehole 16-23692; (2) the contact 
between unit 3t and unit 3 should be at a depth of approximately 90 ft in Borehole 16-23691 and 20 ft in 
Borehole 16-23692; and (3) the contact between unit 3 and unit 2 should be at a depth of approximately 
150 ft in Borehole 16-23692. 

More detailed descriptions of the stratigraphy, mineralogy, chemistry, and other properties of the 
Bandelier Tuff units are available in the R-25 well completion report (Broxton 2002, 72640). 

Bandelier Tuff 

The Bandelier Tuff is a chemically zoned ignimbrite that exhibits complex zones of welding and 
crystallization subdivided into four major cooling units. The term “welding” is used to distinguish tuffs that 
are uncompacted and porous (nonwelded) from tuffs that are more compacted and dense (welded). In the 
field or in borehole cuttings, the degree of welding is quantified by the degree of flattening of pumice 
fragments (a higher degree of flattening and elongation equals a higher degree of welding). 
Petrographically, welded tuffs show adhesion (welding) of grains and nonwelded tuffs do not. The term 
“devitrified” is applied to tuffs whose volcanic glass has crystallized. 

Tshirege Member 

The Pleistocene Tshirege Member of the Bandelier Tuff is a compound cooling unit that resulted from 
several successive ash flow depositions separated by periods of inactivity that allowed partial cooling of 
each unit. Properties related to water flow and contaminant migration (e.g., density, porosity, degree of 
welding, fracture content, and mineralogy) vary both vertically and laterally as a result of localized 
variations in emplacement temperature, cooling history, thickness, gas content, and chemical 
composition. The Tshirege Member of the Bandelier Tuff was 383 ft thick in the R-25 well. 

Tshirege Member Unit 4 (Qbt 4) 

Unit 4 of the Tshirege Member of the Bandelier Tuff consists of a series of variably welded vitric to 
devitrified ash flow tuffs that extend to a depth of 84 ft in the R-25 well. Unit 4 is characterized by local 
thin, discontinuous, crystal-rich, fine- to coarse-grained volcanic surge deposits. The lower, more 
indurated parts of unit 4 are also significantly fractured. These fractures and surge beds are potential 
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groundwater pathways. Unit 4 includes the mesa-top unit at the TA-16-340 Complex and outcrops on the 
slopes extending into Fishladder Canyon. 

Tshirege Member Unit 3 (Qbt 3 and Qbt 3t) 

Unit 3 of the Tshirege Member of the Bandelier Tuff is poorly to moderately welded and indurated to 
slightly indurated. It tends to be a cliff-forming unit of the Pajarito Plateau. In the R-25 well, and at TA-16 
in general, it is typically divided into two subunits, Qbt 3t (t for transitional) and Qbt 3.  

Qbt 3t is a devitrified ignimbrite that grades from partially welded at the top to moderately welded at the 
base. Qbt 3 is a second devitrified ignimbrite that grades from moderately welded at the top to nonwelded 
at the base. Qbt 3t and upper Qbt 3 also contain localized thin, discontinuous, crystal-rich, fine- to coarse-
grained surge deposits that may represent potential groundwater pathways. Unit 3 (including both 
subunits Qbt 3 and Qbt 3t) is 198 ft thick in the R-25 well. 

Tshirege Member Unit 2 (Qbt 2) 

Unit 2 of the Tshirege Member of the Bandelier Tuff is a competent, resistant unit that forms cliffs where it 
is exposed on the sides of the mesa. It is a moderately welded, well indurated, devitrified ignimbrite. 
Welding grades from moderately welded at the top of the unit to partially welded at the base. Unit 2 is 
103 ft thick in the R-25 well.  

Tshirege Member unit 2 is extensively fractured in many outcrops across the Laboratory as a result of 
contraction during postdepositional cooling. The cooling fractures are visible on mesa edges. In general, 
such fractures are vertical to subvertical and dissipate near the bottom of the unit. 

Near the base of unit 2 is a series of thin, discontinuous, crystal-rich, fine- to coarse-grained surge 
deposits. Bedding structures are often observed in these deposits. These surge beds mark the base of 
unit 2. 

Tshirege Member Unit 1v (Qbt 1v) 

Tshirege Member unit 1v is a vapor-phase-altered cooling unit that underlies unit 2. This unit forms 
sloping outcrops that contrast with the near-vertical cliffs of unit 2. Unit 1v is further subdivided into units 
1vu and 1vc in many parts of the Laboratory. Unit 1v is 29.5 ft thick in the R-25 well but was not broken 
out into subunits based on the cuttings from that borehole. 

Unit 1vu. Unit 1vu is the uppermost portion of unit 1v (u signifies upper). It is devitrified and consists of 
vapor-phase-altered ash-fall and ash-flow tuff. Unit 1vu is unconsolidated at its base and becomes 
moderately welded near overlying unit 2. Only the most prominent cooling fractures that originate in unit 2 
continue into the more welded upper section of unit 1vu, but these end in the less consolidated lower 
section of the unit. 

Unit 1vc. Beneath unit 1vu is unit 1vc (c stands for colonnade), named for the columnar jointing visible in 
cliffs formed from this unit. Unit 1vc is a poorly welded, devitrified ash-flow tuff at its base and top, 
becoming more welded in its interior. 

Tshirege Member Unit 1g (Qbt 1g) 

The basal contact of unit 1vc is characterized by an abrupt change (within 0.7 ft vertically) from devitrified 
(crystallized) matrix in unit 1vc to vitric (glassy) matrix in the underlying unit 1g (g stands for glassy). Vitric 
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pumices in unit 1g stand out in relief against the weathered outcrops, while devitrified pumices above this 
interval are weathered out. In outcrop, this devitrification interval forms a prominent erosional recess 
termed the “vapor-phase notch.” No depositional or compositional break is associated with the vapor-
phase notch; the abrupt transition indicates that this feature is the base of the devitrification front that 
occurred in the hot interior of the cooling ash-flow sheets after emplacement. 

Unit 1g is a massive, poorly consolidated, vitric ash-flow tuff. Few fractures are observed in outcrops of 
this unit, and the weathered cliff faces have a distinct Swiss-cheese appearance that reflects the variable 
hardness of the unit. The upper portion of unit 1g is resistant to erosion, which helps to preserve the 
vapor-phase notch in outcrop. A distinctive pumice-poor surge bed forms the base of unit 1g. Unit 1g is 
20.3 ft thick in the R-25 well. 

Tsankawi Pumice Bed (Qbt 1g) 

The Tsankawi Pumice Bed is the basal Plinian air-fall deposit of the Tshirege Member of the Bandelier 
Tuff. It is a thin bed of gravel-sized vitric pumice. The unit thickness in the R-25 well is 2.2 ft. 

Cerro Toledo Interval (Qct) 

The Cerro Toledo interval separates the Tshirege and Otowi Members of the Bandelier Tuff and consists 
of thin beds of tuffaceous sandstones, paleosols, siltstones, ash, and pumice falls. The Cerro Toledo 
interval also includes localized gravel- and cobble-rich fluvial deposits predominantly derived from 
intermediate-composition lavas eroded from the Jemez Mountains west of the Pajarito Plateau. 
Numerous large lithics, including dacite lava derived from Sawyer Dome, were present in the R-25 well. 
The interval is 125 ft thick in the R-25 borehole. This anomalously large thickness indicates that the R-25 
well was located in a paleodrainage on the surface of the underlying Otowi Member of the Bandelier Tuff. 

Otowi Member and Guaje Pumice Bed (Qbo) 

The Otowi Member tuffs are 341.5 ft thick in the R-25 well. The tuffs are a massive, poorly consolidated, 
nonwelded, pumice-rich, and mostly vitric ash flow. The pumices are fully inflated and support tubular 
structures that have not collapsed as a result of welding. The matrix is an unsorted mix of glass shards, 
phenocrysts, perlite clasts, and broken pumice fragments. 

The Guaje Pumice Bed forms the lowermost 6.7 ft of the Otowi Member in R-25. It is the basal air-fall 
deposit of the Otowi Member of the Bandelier Tuff. The occurrence of the Guaje Pumic Bed at R-25 is 
thinner than occurrences farther to the east and north, indicating that this area was either south of the 
main dispersal axis for this fall deposit or that this deposit was partly eroded before or during 
emplacement of the main Otowi ignimbrite. Two cycles of pumice fall were noted in the R-25 well. 

Puye Formation Fanglomerates (Tpf) 

The Puye Formation in the R-25 well is an alluvial fan deposit consisting primarily of coarse clastic rocks 
derived from the rhyodacite units of the Tschicoma Formation that crop out in the Jemez Mountains west 
of the Pajarito fault. Because of the proximity of these source rocks, these fanglomerate deposits include 
poorly consolidated and poorly sorted boulders, cobble, gravels, and sands. Boulders up to 2 ft in 
diameter are present in the R-25 well.  

The Puye Formation is more than 1090 ft thick in R-25, extending from a depth of 852 ft to below the total 
depth of 1942 ft. It is overlain by a 1.5-ft-thick, late-Miocene paleosoil deposit characterized by brown, 
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massive, generally fine-grained sediment with highly scattered pebbles. The following two subunits of the 
Puye Formation are recognized in R-25 according to the provenance of their dominant clasts: (1) the 
upper Pajarito Mountain unit at depths from 852 ft to 1657 ft, and (2) the Rendija Canyon unit at depths 
from 1657 ft to 1942 ft. The upper Pajarito Mountain unit is the eastern part of a fan that was 
contemporaneous with the eruption of the upper dacite of Pajarito Mountain. The Rendija Canyon unit 
represents the southern part of a fan that was contemporaneous with the eruption of the rhyodacite of 
Rendija Canyon. Lithification at both units is poor and as such likely to sustain open fractures. 

Tschicoma Formation Dacite Lavas 

Lava flows of the Tschicoma Formation occur in CdV-R-37-2, to the southeast of R-25, but were not 
found in the R-25 well. In addition, they were intercepted in the recently drilled CdV-16-3(i) borehole 
located southeast of the TA-16-340 Complex. Thus, the transition between subsurface deposits, including 
dacite lavas, probably occurs in the vicinity of the TA-16-340 Complex. The dacite lavas are massive, 
apparently homogeneous, locally rubbly intermediate lavas. Minor siltstones are present in the upper 
142 ft at the CdV-R-37-2 borehole. The Tschicoma dacite lavas extend from a depth of 1072 ft to total 
depth (1664 ft) in CdV-R-37-2 and from 900 ft to total depth (approximately 1400 ft) in CdV-16-3(i). 

4.3.2 High-Resolution Resistivity Geophysical Surveying 

A geophysical survey using HRR was conducted in Fishladder Canyon between October 31 and 
November 8, 2004. The survey line began approximately 115 ft east of the air stripper terminus within 
Fishladder Canyon and continued 4500 ft to the east-southeast along the bottom of Fishladder Canyon. 

The objective of the HRR survey was to define the lateral and vertical extent of electrically conductive 
zones representing increasing subsurface moisture conditions within Fishladder Canyon and to identify 
any potential vertical pathways that would allow downward migration of groundwater within the Bandelier 
Tuff.  

Five conductive zones representing areas of increased subsurface moisture content were identified along 
the HRR survey line (Figure 4.3-4). The most conductive feature is located between stations 2100 to 
2600. Three secondary conductive zones occur from surface to a depth of approximately 30 ft bgs 
between stations 300 ft to 400 ft, 600 ft to 800 ft, and 1200 ft to 1300 ft. Another ancillary conductive zone 
occurs between stations 3700 ft to 3900 ft, also within approximately 30 ft bgs. 

The HRR survey results were ultimately used to determine the optimal locations for the installation of 
alluvial monitoring wells in Fishladder Canyon. Three shallow (approximately 5 ft deep) alluvial monitoring 
wells were successfully installed at distances of 1250 ft, 2500 ft, and 3700 ft along the HRR survey line, 
respectively. The specific procedures used to complete the HRR survey are summarized in Appendix C. 

4.4 Monitoring Well Construction, Borehole and Excavation Abandonment, and Site 
Restoration 

As described in section 3.0, “Scope of Activities,” the installation of monitoring wells, drilling of exploratory 
intermediate and shallow boreholes, and excavation activities were conducted in accordance with the 
approved investigation work plan (LANL 2004, 87345; LANL 2004, 87395). The following sections 
describe monitoring well construction, borehole and excavation abandonment, and site restoration 
activities associated with these tasks. 
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4.4.1 Monitoring Well Construction 

Three shallow alluvial groundwater monitoring wells (Wells 16-25278, 16-25279, and 16-25280) were 
installed in Fishladder Canyon in October 2005 as part of the investigation activities. The locations of 
these alluvial monitoring wells were determined based upon the HRR geophysical survey results 
(Figure 2.3-2). 

Since organic chemicals are target analytes, the well construction materials consisted entirely of 
304-grade stainless-steel components, as required in the Consent Order. The components include a 
30-in. bottom section with a 22-in. screened (0.010-in. slot) interval and a 4-ft to 5-ft flush-mounted well 
riser. The screened interval was customized with a factory installed PrePak screen consisting of an outer 
160 mesh stainless-steel screen filled with 20 x 40 mesh silica sand. An expandable foam bridge was 
installed between the screened interval and the well riser to act as a barrier until the bentonite seal was 
hydrated. The stainless-steel wells risers were sealed with 2-in. expandable well plugs. 

The wells were installed into the alluvium by hand-auguring a 3-in.-diameter borehole to competent tuff. 
A 3-in. outside-diameter rigid plastic “slip” tube was used to keep the expandable foam bridge 
compressed during installation. The well was firmly seated into the alluvium/tuff interface and the slip tube 
was removed allowing the foam bridge to expand between the well and the borehole sidewalls. Bentonite 
chips (3/8 in.) were added to the annular space between the top of the foam bridge and within 
approximately 2 in. of the existing ground surface, and hydrated immediately after they were placed in the 
borehole. Galvanized steel monuments (4 in. wide by 4 in. deep by 4 ft high) and concrete pads (2 ft by 
2 ft by 0.5 ft) were installed at each well approximately 48 hr to 72 hr after well installation. The borehole 
logs and well completion reports are presented in Appendix D. 

4.4.2 Borehole and Excavation Abandonment and Site Restoration Activities 

The two shallow boreholes (Locations 13-23558 and 13-23559) at Consolidated Unit 13-003(a)-99 have 
been abandoned. These shallow/dry boreholes (i.e., less than 20 ft bgs) were abandoned in accordance 
with the ENV-Environmental Remediation and Characterization (ECR) Group’s Standard Operating 
Procedure (SOP) 5.03, Revision 2 (Monitoring Well and RFI Borehole Abandonment). Based on field-
screening results, contamination was not present in the borehole samples; therefore, the drill cuttings 
were replaced without bridging (according to SOP-1.06, Management of ER Project Waste, Revision 2). 
This was also consistent with Appendix D of the investigation work plan (LANL 2004, 87345; LANL 2004, 
87395). The two intermediate-depth boreholes (Locations 16-23691 and 16-23692) were temporarily 
covered to ensure safety and prevent the entry of foreign materials, but they have not been abandoned 
(to permit additional sampling, if necessary). 

At the conclusion of the excavation activities and after the verification/confirmation samples were 
collected, the excavations were backfilled with excavated overburden and supplemented (to restore to 
grade) with locally derived fill materials. The backfill material placed in the excavated areas was 
compacted using heavy equipment and graded to match the surrounding topography.  

Restored areas were reseeded applying a method of hydroseeding and hydromulching with a seed mix 
approved by the ENV-Water Quality and Hydrology (WQH) Group. The seed mixture consisted of six pure 
live seed species, including blue grama, side oats grama, little bluestem, sanddrop seed, western 
wheatgrass, and galleta.  

The reseeding activities were performed in accordance with the Laboratory’s construction specifications 
index (Revision 3, section 02936, available at http://engstandards.lanl.gov/conspec/htmls/csindex.htm). 
The selected fertilizer consisted of 50 lbs elemental nitrogen, 46 lbs phosphorous, and 48 lbs of sulfur per 
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acre. Wood fiber mulch was applied at a rate of 2000 lbs per acre. Tackifier was added at a rate of 
150 lbs per acre. Before reseeding activities began, the ground surface was prepared to a maximum 
depth of 4 in. by tilling with a disc harrow, leaving the ground surface rough to enhance infiltration. The 
seed mixture, fertilizer, wood fiber, and tackifier were mixed at the appropriate rate with 3000 gal. of water 
and applied evenly to the ground surface overlying the excavation areas. 

4.5 Alluvial Groundwater Conditions 

Alluvial groundwater is present in Fishladder Canyon at depths of less than 5 ft bgs and is free-flowing at 
Fishladder Seep during wet seasons. It is not known whether the alluvial groundwater is present only 
during high-flow seasons, or whether such flow is perennial. Alluvial groundwater has decreased in flow 
since the cessation of discharge from the NPDES outfall at former Building 16-340 in 1998 (LANL 1998, 
59891, pp. B-16–B-17). 

Alluvial Wells 16-25278, 16-25279, and 16-25280 were installed in Fishladder Canyon during October 
2005 (Figure 2.3-2). Saturated alluvium and groundwater was observed at 1.0 ft bgs in the Well 16-25278 
borehole, 3.1 ft bgs in the Well 16-25279 borehole, and 3.0 ft bgs in the Well 16-25280 borehole.  

Well development activities were conducted on November 2, 2005, and alluvial groundwater sampling 
was conducted on November 17, 2005. Well development and sampling were conducted in accordance 
with SOP-06.01 (Purging and Sampling Methods for Single Collection Wells) and SOP-06.02 (Field 
Analytical Measurements of Groundwater). Well 16-25280 was bailed dry during the development 
activities and did not recharge before the groundwater sampling activities began; therefore, only Wells 
16-25278 and 16-25279 were sampled. The analytical results are discussed in Appendix B and the 
laboratory analytical reports are included on CD in Appendix F. 

A Model 6280 YSI water surveyor was used for measuring groundwater quality parameters, including pH, 
specific conductivity, dissolved oxygen, temperature, and turbidity. A minimum of 10 casing volumes of 
groundwater were removed during well development activities at Wells 16-25278 and 16-25279. For the 
purging and sampling activities at Wells 16-25278 and 16-25279, groundwater parameters never 
stabilized during the purge and three casing volumes of groundwater were removed from each well 
before collecting the groundwater samples. 

4.6 Surface Water Conditions 

Surface water runoff and associated infiltration into soil are significant hydrologic transport pathways at 
TA-16. HE and barium, the principal COPCs at TA-16, are moderately to highly soluble and are 
transported in surface water. The following six aspects of the surface hydrology at TA-16 may be relevant 
to contaminant transport (LANL 1998, 59891, pp. B-16–B-17):  

• the pathway locations for surface water runoff and associated sediment deposition  

• rates of soil erosion, transport, and sedimentation  

• the effects of operational or fire disturbances (e.g., the Cerro Grande fire) on surface hydrology  

• the relative importance of surface runoff versus infiltration as transport pathways in different soil 
types  

• the solubility and sorption behavior of the COPCs  

• the ultimate fate of surface waters at TA-16 
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Surface water in the vicinity of the TA-16-340 Complex consists of storm and snowmelt runoff that may 
flow by small drainages or sheet flow into Fishladder Canyon and Martin Spring Canyon (the watershed 
divide between the Cañon de Valle and Martin Spring watersheds runs through the southern third of the 
TA-16-340 Complex area). Fishladder Canyon also contains flowing water during snowmelt and storm 
events. Alluvial groundwater occasionally discharges at Fishladder Seep, approximately 2000 ft east of 
the outfall discharge area for former Building 16-340. The prevalence of surface flow in Fishladder 
Canyon has decreased significantly during the past six years. The millions of gallons per year of process 
discharge during the operational period for the former Building 16-340 outfall may have helped sustain 
surface flow in Fishladder Canyon. Before the 2003 drought and before the former Building 16-340 
NPDES outfall was discontinued in the mid-1990s, surface water runoff in Fishladder Canyon yielded 
flowing water at the confluence of Fishladder Canyon and Cañon de Valle. Except for significant runoff 
events, such flows are no longer typically observed. Flowing water was observed and sampled (as part of 
monitoring activities beyond the field investigation) at the confluence of Fishladder Canyon and Cañon de 
Valle in December 1998, April 2001, and August 2005. The surface water samples collected, including 
sample collection dates, are presented in Appendix B. 

Surface water runoff, alluvial groundwater flow, and associated sediment transport represent key potential 
migration pathways by which contaminants may be transported to off-site receptors. Surface waters at 
Fishladder Seep and at the confluence of Fishladder Canyon and Cañon de Valle have contained 
contaminants that might have originated from the TA-16-340 Complex; thus, these transport pathways 
are important for TA-16-340 Complex contaminants.  

The ENV-ERS Program conducted surface water assessments for the Consolidated Units and SWMUs 
associated with the TA-16-340 Complex during the late 1990s. Under these assessments, scores were 
assigned to SWMUs, where higher scores indicate higher erosion potential (Laboratory-wide scores for 
various SWMUs range from 0 to 100). Consolidated Unit 16-003(n)-99 received a score of 25, 
SWMU 16-003(o) received a score of 27.3, SWMUs 16-029(f) and 16-026(j2) received a score of 15.8, 
and Consolidated Unit 13-003(a)-99 received a score of 8.8. These scores indicate a low potential for 
erosion from these sites. Best management practices (BMPs) included the installation of straw wattles 
along the upper slope and drainage to Fishladder Canyon at Consolidated Unit 16-003(n)-99. At 
SWMU 16-003(o), BMPs included several straw wattles installed along with geotextile and jute matting on 
the steep south slope of Fishladder Canyon (at the former fishladder location); silt fences installed along 
the Fishladder Canyon access road (Plate 1); and a gabion/rock check dam installed in the drainage 
channel at the crossing of the access road. 

4.7 Subsurface Vapor Conditions 

Subsurface vapor (pore-gas) samples were collected from the two 200-ft intermediate boreholes 
(16-23691 and 16-23692 shown in Plate 1) between October 27, 2004, and December 15, 2005, following 
the procedures described in SOP-06.31 (Sampling of Subatmospheric Air) and summarized in 
Appendix C.  

Subsurface pore-gas samples were collected initially from Borehole 16-23691 using a single-packer pore-
gas extraction method during drilling activities between October and November 2004. After pore-gas 
conditions (that may be affected by drilling) stabilized, a second round of pore-gas sampling was 
conducted in April 2005 using a dual-packer and a single-packer vapor extraction method.  

Subsurface pore-gas samples were initially collected from Borehole 16-23692 using a single-packer 
vapor extraction method during drilling activities in November 2004. The second round of pore-gas 
sampling at this borehole did not occur in April 2005 because the borehole had collapsed and bridged at 
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approximately 5 ft bgs to 15 ft bgs. The borehole was redrilled in November 2005 and a second round of 
pore-gas sampling was conducted in December 2005 using a dual-packer vapor extraction method. The 
results of the pore-gas samples are discussed in Appendix B. 

5.0 REMOVAL OF HUMAN-MADE FIXTURES, STRUCTURES, AND SOIL 

During the D&D activities at the TA-16-340 Complex (conducted between October 2004 and April 2005), 
the frame, foundation, and infrastructure for Buildings 16-340, 16-342, and 16-345 were demolished and 
removed. As part of the D&D operations, six sumps and approximately 300 ft of interconnecting drainline 
were removed at former Building 16-340. In addition, one sump and approximately 50 ft of drainline were 
removed at former Building 16-345 (demolished during D&D activities). 

Human-made fixtures, structures, and contaminated soil were removed from the TA-16-340 Complex 
between October 12, 2004, and August 18, 2005. Plate 1 shows the locations of human-made fixtures, 
structures, and excavation areas at the TA-16-340 Complex.  

As part of the investigation, two manholes (Structures 16-811 and 16-812), one sump (associated with 
former Building 16-342), and approximately 500 ft of drainline were removed at former Buildings 16-340 
and 16-342. In addition, approximately 100 yd3 of contaminated soil was removed from areas associated 
with these human-made fixtures and structures, including 11 historical sampling locations in associated 
drainages that were targeted for soil removal based on the Phase I RFI results (Figure 2.3-1). Table 5.0-1 
summarizes the areas where contaminated soil and tuff were removed. 

Excavation and trenching was accomplished using a Caterpillar 322CL track excavator to remove 
overburden fill material and expose the human-made structures (i.e., sumps, manholes, and drainlines). 
VCP drainlines removed during the investigation activities consisted of the following quantities (linear ft) 
and dimensions (inside diameter [ID] by segment length): 

• approximately 170 ft, 6-in. ID x 3 ft segment length 

• approximately 80 ft, 10-in. ID x 4 ft segment length 

• approximately 250 ft, 12-in. ID x 4 ft segment length 

In general, VCP drainlines were removed from trench excavations using a wooden plank to leverage and 
lift the pipe segments with a nylon tow strap attached to the track excavator bucket. All VCP sections 
were coupled with horsehair and tar sealant, which provided an effective seal for these drainlines 
because few apparent signs of leakage were observed. After they were removed, the VCP drainline 
segments were placed adjacent to the open trench and HE spot tested to assess reactivity and determine 
whether decontamination was required ahead of waste staging, transportation, and disposal. Removed 
fixtures and structures were staged for decontamination and subsequent transfer to 20-yd3-capacity roll-
off bins within a bermed/lined, “less-than-90-day” accumulation area near former Building 16-340. 

After the human-made fixtures and structures were removed, field-screening samples were collected 
based on the presence of joints/couplings and areas where contamination was suspected (i.e., 
observations of staining/leakage and fixture/structure integrity). Where field observations and/or field-
screening results indicated the presence of contamination, underlying native material beneath the human-
made fixtures (typically the soil/tuff interface) was excavated using a John Deere 310G backhoe equipped 
with a breaker (hydraulic hammer attachment) to fracture the densely welded tuff for removal with the 
track excavator (Figures 5.0-1a and 5.0-1b). Field-screening and verification sampling were conducted at 
the fixture/structure excavation floor and boundaries, and drainline trenches as described in section 7.1. 
Field-screening and verification sampling results are discussed in sections 7.2 and 7.3, respectively. 



Investigation Report for the TA-16-340 Complex  

January 2006 22 ER2005-0678 

After the removal and verification sampling were completed, each excavation was backfilled using a John 
Deere 624J front-end loader with stockpiled materials from the overburden and supplemented (to restore 
to grade) with surplus fill materials leftover from the D&D operations.  

Waste Management 

Human-made fixtures, structures, and excavated soils were managed in accordance with the approved 
investigation work plan’s Appendix D (“Investigation-Derived Waste Management Plan”) (LANL 2004, 
87345; LANL 2004, 87395) and in accordance with the waste characterization strategy forms (WCSFs) 
FL-01 (Revision 1) and FL-02 (Revision 1) and amendments (see this investigation report’s Appendix G, 
provided on CD). The following approach was used in managing the wastes generated at the TA-16-340 
Complex: 

• Excavated soil/tuff was contained and stored with the associated/removed human-made fixtures 
in nine 20-yd3-capacity roll-off bins. 

• Human-made fixtures were characterized based on excavated soil/tuff sampling and their contact 
and association with the surrounding environmental media. 

• Excavated soil/tuff was managed as a potential F-listed hazardous waste in designated less-than-
90-day accumulation areas. 

• Waste characterization samples were collected from excavated soil/tuff and analyzed for VOCs, 
SVOCs, polychlorinated biphenyls (PCB), toxicity characteristic leaching procedure (TCLP) 
metals, and HE. 

• Based on laboratory analysis, all excavated soil/tuff and associated human-made fixtures/debris 
were characterized and transferred to the appropriate permitted waste disposal facilities. 

• Waste management is described in greater detail in Appendix G (on CD), which also provides 
copies of the WCSFs and other required waste disposal documentation. Appendix F (on CD) 
provides the laboratory analytical reports, including the waste characterization results. 

Specific human-made fixtures, structures, and quantities of contaminated soil removed at each site are 
described in the following sections.  

5.1 Consolidated Unit 13-003(a)-99 

The corridor and associated infrastructure along the former septic line were removed during the D&D 
operations. No human-made fixtures, structures, and soil were removed during the investigation activities 
conducted at this consolidated unit from June 28 to July 7, 2005. 

Overall, 12 screening samples and 9 verification samples were collected from 2 boreholes (each at 
approximately 12 ft bgs) and 4 potholes excavated (depths ranging from 3 ft bgs to 5 ft bgs) along the 
former septic line.  

5.2 Consolidated Unit 16-003(n)-99 

The Building 16-342 frame, foundation, and associated infrastructure were removed during the D&D 
operations. As part of the investigation, one sump and approximately 50 ft of VCP drainline were removed 
at former Building 16-342 from May 17, 2005, to June 10, 2005 (Figures 5.2-1a and 5.2-1b).  
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The former Building 16-342 sump was removed on May 17, 2005. This sump was an aluminum alloy 
fixture measuring approximately 5 ft long by 3 ft wide by 4 ft deep, seated inside a 6-in.-thick, reinforced-
concrete enclosure. The sump was removed using the track excavator bucket and was carefully 
inspected for leaks. The sump integrity was confirmed and no apparent signs of leakage were observed. 
The sump was subsequently demolished using the breaker and backhoe, and the refuse was placed in a 
lined roll-off bin.  

A 3-ft-wide by 4-ft-deep trench was excavated from north to south between the northeast corner of the 
sump and former Building 16-342 outfall (Outfall 05A062), and overburden fill material was piled 
approximately 3 ft away from the trench walls. Sixteen VCP drainline segments, each about 3 ft long and 
with a 6-in. ID, were removed and staged above the drainline trench. The VCP drainline segments were 
visually inspected, HE spot tested, and subsequently transferred to a lined roll-off bin. 

Removal of Contaminated Soil and Tuff 

Based on field observations of staining/leakage beneath the sump/drainline coupling (indicating a 
possible release), approximately 35 yd3 of contaminated soil and tuff was removed from areas associated 
with these TA-16-342 fixtures (Plate 1), including the following: 

• Sump excavation (14 yd3): 8 ft long by 8 ft wide by 6 ft deep excavation below sump  

• Sump/drainline overexcavation (21 yd3): 12 ft long by 8 ft wide by 6 ft deep excavation extending 
northeast from sump/drainline coupling; removal of dark-discolored/stained soils observed during 
sump and drainline removal  

The contaminated soil was sampled for waste characterization and subsequently transferred to the lined 
roll-off bin with the associated human-made fixtures. Based on the waste characterization sampling 
results for the soil, the associated TA-16-342 human-made fixtures and soils were designated as 
nonhazardous industrial wastes.  

Overall, 17 screening samples and 15 verification samples (soil/tuff interface and 2 ft deeper) were 
collected at the TA-16-342 sump and drainline excavations. Additionally, seven confirmation samples 
were also collected in the downgradient drainage.  

5.3 SWMU 16-003(o) 

The Building 16-340 frame, foundation, and associated infrastructure were removed during the D&D 
operations. In addition, the D&D activities included the removal of six sumps and approximately 300 ft of 
interconnecting VCP drainline between the sumps.  

The six sumps at former Building 16-340 received wastewater from the associated workshop Bays 102, 
103/104, 105, 106/107, 108/109, and 110, respectively (Plate 1). These sumps were aluminum alloy 
fixtures measuring approximately 5 ft long by 3 ft wide by 4 ft deep, seated inside 6-in.-thick steel-
reinforced concrete enclosures. The VCP drainline connecting between the sumps consisted of 3-ft 
segments with a 6-in. ID that were removed, decontaminated, and staged on plastic sheeting during the 
D&D operations. The sumps and drainlines excavated during the D&D were inspected for integrity and 
appeared to be in good condition showing no apparent signs of leakage. 

As part of the investigation activities, two manholes (Structures 16-811 and 16-812) and approximately 
450 ft of VCP drainline were removed at former Building 16-340 from November 10, 2004, to July 18, 
2005 (Figures 5.3-1a through 5.3-1d). In addition, the fishladder/air stripper structure was removed from 
the south slope of Fishladder Canyon on November 10, 2004.  
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Structure 16-811 was the main junction for three VCP drainlines associated with former Building 16-340, 
which were removed between April 12, 2005 and July 18, 2005. Structure 16-812 was the junction for two 
additional VCP drainlines (discovered during the removal of fixtures around Structure 16-811) associated 
with former Building 16-340, which were removed in July 2005. Structures 16-811 and 16-812 both 
consisted of a 6-ft-deep steel vault with a 5-ft ID inside a 6-in.-thick concrete enclosure with a steel ladder 
inside, 3-ft-diameter manhole, and steel cover. 

The following VCP drainlines associated with former Building 16-340 were removed between April 12, 
2005, and July 18, 2005 (Plate 1): 

• Sixteen 3-ft segments with a 6-in. ID ran eastward from the sump associated with Bay 110 and 
connected to Structure 16-811; 

• Twenty-three 3-ft segments with a 6-in. ID ran eastward from former Building 16-340 and 
connected to Structure 16-812; 

• Twenty 4-ft segments with a 10-in. ID ran north between Structures 16-812 and 16-811; 

• Sixty-three 4-ft segments with a 12-in. ID ran north from Structure 16-811 to the drainline outfall 
(EPA Outfall 05A054). 

Excavation work to expose the drainline started at the former Building 16-340 outfall and proceeded 
southward toward the former Building 16-340 structures where the trench depth increased from 4 ft bgs to 
6 ft bgs. After they were removed, all VCP drainline segments were placed along the excavation bench 
and visually inspected, HE spot tested, and transferred to the nearby less-than-90-day accumulation area 
for staging and decontamination, as needed. The VCP segments that tested HE positive were 
transported/staged and placed on plastic sheeting and decontaminated by hand (using scrub brushes and 
Alconox soap solution) to minimize explosive hazards (determined by HE-negative spot test results) and 
allow for safe transportation and disposal.  

The fishladder/air stripper structure historically received HE process wastewater from the former 
Building 16-340 drainline outfall (Outfall 05A054). The fishladder was a 10-in.-ID polyvinyl chloride (PVC) 
stair-stepped trough that aerated the wastewater as it descended approximately 150 ft downslope and 
200 ft eastward to the terminus in Fishladder Canyon (approximately 350 ft; Figures 5.3-2a through 
5.3-2d). Removal of the fishladder was accomplished by cutting the PVC trough and wooden supporting 
framework into 12-ft sections, and transferring the demolition refuse/debris to a 20-yd3 roll-off bin using a 
front-end loader. 

Removal of Contaminated Soil and Tuff 

Based on field-screening results for soil samples collected beneath the drainline and fishladder (indicating 
a release), approximately 56 yd3 of contaminated soil and tuff was removed from areas associated with 
these TA-16-340 fixtures (Figures 5.3-3a through 5.3-3d), including 

• Five Phase I RFI targets (29 yd3): three excavation areas each 6 ft long by 4 ft wide by 4.5–5.5 ft 
deep (Figures 5.3-3a and 5.3-3b), and two excavation areas each 6 ft long by 4 ft wide by 9–9.5 ft 
deep; where arsenic and benzo(a)pyrene concentrations exceeded industrial SSLs 

• Fishladder trench, including two RFI targets (10 yd3): 70 ft long by 4 ft wide by 1 ft deep 
excavation below former fishladder structure on upper south canyon slope (Figures 5.3-3c and 
5.3-3d) where arsenic concentrations exceeded the industrial SSLs 

• Four potholes (6 yd3): four areas each 4 ft long by 4 ft wide by 2–3 ft deep, below drainline outfall 
(on Upper Fishladder Canyon slope); additional soil removal was based on elevated D TECH 
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screening results for HE along upper fishladder trench (associated with verification samples 
RE16-05-62036, -62039, -62041, and -62051)  

• Drainline overexcavation (11 yd3): 6 ft long by 6 ft wide by 8 ft deep excavation below drainline 
approximately 6 ft west of Manhole/Structure 16-811; additional soil removal based on HE-
positive spot test below VCP drainline coupling 

The contaminated soil was sampled for waste characterization and subsequently transferred to the lined 
roll-off bin with the associated human-made fixtures. Based on the waste characterization sampling 
results for the soil, the associated TA-16-340 Complex human-made fixtures and soils were designated 
as nonhazardous industrial waste. 

In addition, approximately 80 gal. of HE-contaminated sediment (containing chunks of reactive HE 
product [Figures 5.3-4a and 5.3-4b]) and 80 gal. of decontamination wastewater were generated, 
containerized, and managed in the less-than-90-day hazardous waste storage area on-site. HE-product 
containing material was disposed of at the TA-16 Burning Ground, and the wastewater was processed at 
the water treatment facility on-site after analysis (refer to Appendix G; provided on CD). 

Overall, 88 screening samples and 62 verification samples (soil/tuff interface and 2 ft deeper) were 
collected at the TA-16-340 Complex sump and drainline excavations. Additionally, 118 screening samples 
and 76 verification samples were also collected in the fishladder excavation area and downgradient 
drainage.  

5.4 SWMUs 16-026(j2) and 16-029(f) 

The Building 16-345 frame, foundation, and associated infrastructure were removed during the D&D 
operations. In addition, the D&D activities included the removal of one sump and approximately 50 ft of 
VCP drainline that ran eastward from the sump (Plate 1). No other human-made fixtures and structures 
were removed during the investigation activities; however, contaminated soil removal and associated 
sampling was conducted at these SWMUs from May 17 to June 9, 2005.  

Removal of Contaminated Soil and Tuff 

Approximately 9 yd3 of contaminated soil and tuff was removed from areas associated with TA-16-345 
(Plate 1), including four Phase I RFI target excavation areas (each 6 ft long, 4 ft wide, and 2.5 ft deep), 
where benzo(a)pyrene concentrations exceeded the industrial SSL.  

The contaminated soil was sampled for waste characterization and subsequently transferred to the lined 
roll-off bin. Based on the waste characterization sampling results, the soils were designated as 
nonhazardous industrial waste. 

Overall, 16 screening samples and 12 verification samples (soil/tuff interface and 2 ft deeper) were 
collected at the TA-16-345 sump and drainline excavations. Additionally, 17 screening samples and 11 
verification samples were also collected in the Phase I RFI target excavation areas and downgradient 
drainage.  

6.0 REGULATORY CRITERIA 

Investigations and corrective actions at the Laboratory are subject to the March 1, 2005, Consent Order. 
The Consent Order was issued pursuant to NMHWA, New Mexico Statutes Annotated 1978, §74-4-10, 
and the New Mexico Solid Waste Act, NMSA 1978, §74-9-36(D). 
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The land adjacent to the TA-16-340 Complex is dedicated to ongoing Laboratory operations; that is, to 
industrial land use (LANL 2000, 76100). The Laboratory does not anticipate that land use at TA-16 and 
surrounding TAs will change in the reasonably foreseeable future. Public access to the site is restricted 
by security fences, guards, HE access control, and other site controls. Entrance to the site requires a 
security clearance. The TA-16-340 Complex is no longer operational and was removed by the D&D 
program in 2004. Future programmatic development at the site is possible. NMED had previously 
approved industrial (site-specific) scenarios for sites near the TA-16-340 Complex, such as the 260 outfall 
(LANL 1998, 59173) and V-Site (LANL 1997, 55512). 

In accordance with section 4.2 of the NMED-approved investigation work plan (LANL 2004, 87345; LANL 
2004, 87395), the strategy to achieve cleanup was based on SSLs and interim action levels for the 
industrial scenario. 

Note that per LANL’s response to the notice of disapproval on the investigation work plan (LANL 2004, 
87395, Comment 1), LANL will also “evaluate the verification sampling data by using the construction 
worker SSLs for comparison purposes and provide contaminant and risk information to construction/D&D 
organizations that need to evaluate the potential for worker exposure at this site” (LANL 2005, 87345). 
This evaluation will occur prior to any construction work in the TA-16-340 Complex area. 

The human health and ecological screening assessments follow guidance provided by the EPA and 
NMED. For human health, the industrial worker SSLs are from NMED guidance (NMED 2005, 90802). If 
screening values are not available from NMED, then EPA Region 6 (EPA 2004, 87478) or EPA Region 9 
(http://www.epa.gov/region09/waste/sfund/prg/index.html) screening values are used.  

The ecological screening assessment was performed according to the approach described in “Screening 
Level Ecological Risk Assessment Methods, Revision 2,” (LANL 2004, 87630). Ecological screening 
levels (ESLs) were obtained from ECORISK Database, Version 2.2 (LANL 2005, 90032). 

Industrial SSLs and ESLs used in the risk assessments for the TA-16-340 Complex are presented in 
Appendix H. 

Surface water and alluvial groundwater results were compared to surface water standards published in 
NMAC 20.6.4 (NMWQCC 2000, 76043), EPA maximum concentration levels 
(http://www.epa.gov/ogwdw/mcl.html#mcls), and EPA Region 6 tap water screening levels 
(http://epa.gov/Region6/6pd/rcra_c/pd-n/screen.htm). If EPA Region 6 screening values are not available, 
EPA Region 9 tap water preliminary remediation goals are used 
(http://www.epa.gov/region9/waste/sfund/prg/index.html). 

7.0 SITE CONTAMINATION 

The following sections describe the sampling frequency, sampled media, and field methods for the 
collection of soil, tuff, groundwater, surface water, and pore-gas samples that were used to characterize 
site contamination. 
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7.1 Soil, Rock, and Sediment Sampling 

Soil, rock, and sediment sampling activities were conducted in accordance with the following ENV 
procedures and plans (available online at http://erinternal.lanl.gov/procedures.shtml), which are 
summarized in Appendix C: 

• Quality Management Plan for the Los Alamos National Laboratory Risk Reduction and 
Environmental Stewardship-Remediation Services Project 

• Quality Procedure (QP) 5.6, Control of Measuring and Testing Equipment 

• QP-5.7, Notebook Documentation for Environmental Restoration Technical Activities 

• QP-10.3, Stop Work and Restart 

• SOP-01.01, General Instructions for Field Investigations 

• SOP-01.02, Sample Containers and Preservation 

• SOP-01.03, Handling, Packaging, and Shipping Samples 

• SOP-01.04, Sample Control and Field Documentation 

• SOP-01.05, Field Quality Control Samples 

• SOP-01.06, Management of ER Project Waste 

• SOP-01.07, Operational Guidelines for Taking Soil and Water Samples in Explosive Areas 

• SOP-01.08, Field Decontamination of Drilling and Sampling Equipment 

• SOP-01.10, Waste Characterization 

• SOP-01.12, Field Site Closeout Checklist 

• SOP-03.11, Coordination and Evaluating Geodetic Surveys 

• SOP-04.01, Drilling Plan Development 

• SOP-04.04, Contract Geophysical Logging 

• SOP-05.03, Monitor Well and RFI Borehole Abandonment 

• SOP-06.09, Spade and Scoop Method for Collection of Soil Samples 

• SOP-06.10, Hand Auger and Thin-Wall Tube Sampler 

• SOP-06.24, Sample Collection from Split-Spoon Samplers and Shelby Tube Samplers 

• SOP-06.26, Core Barrel Sampling for Subsurface Earth Materials 

• SOP-06.31, Sampling of Subatmospheric Air 

• SOP-10.14, Performing and Documenting Gross Gamma Radiation Scoping Surveys 

• SOP-12.01, Field Logging, Handling, and Documentation of Borehole Materials 

The following sections describe the technical approach for field-screening and confirmation sampling. 

7.1.1 Screening Samples 

Field-screening sampling for the characterization of the nature and extent of contamination met or 
exceeded the requirements of the approved investigation work plan (LANL 2004, 87345, Table 2, p. 55). 
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Overall, 268 field-screening samples were collected in areas of suspected contamination associated with 
the structures, drainlines, and drainages at the TA-16-340 Complex. Field-screening activities were 
conducted as follows:  

• Consolidated Unit 13-003(a)-99—Twelve screening samples were collected at approximately 
20-ft intervals along the former septic line (Figure 7.1-1) 

• SWMU 16-003(o)—Eighty-eight screening samples were collected at the TA-16-340 sump and 
drainline excavations, and 118 screening samples were collected at the fishladder excavation 
floor and boundaries and downgradient locations (Plates 2 and 3)  

• Consolidated Unit 16-003(n)-99—Seventeen screening samples were collected at the TA-16-342 
sump and drainline excavations (Figure 7.1-2) 

• SWMUs 16-026(j2) and 16-029(f)—Sixteen screening samples were collected at the TA-16-345 
sump and drainline excavations, and 17 screening samples were collected at downgradient 
locations (Figure 7.1-3). 

In general, eight screening samples were collected at each sump excavation and every 20 ft along 
drainlines. Additional samples were collected at overexcavation areas (as described in section 5.0), 
depending on the configuration and size of those areas. The field-screening sampling approach for the 
different types of excavations was as follows: 

Sump excavations: Screening samples were collected at eight equidistant locations around each 
excavation floor (approximately 2 ft from the former sump walls)  

• Drainline excavations: Screening samples were collected at 20-ft intervals below pipe couplings. 
Additional screening samples were collected, as necessary, below the drainline based on site 
conditions (i.e., field observations and initial screening) 

• Sump/drainline overexcavations: Screening samples were collected at eight equidistant locations 
around each excavation floor 

• Fishladder excavation: Screening samples were collected at 10-ft intervals along the centerline 
and surface excavation boundaries of the upper fishladder; surface soil bounding samples were 
collected along the entire former structure boundaries (approximately 350-ft length) 

• Phase I RFI target excavations: Twelve screening samples associated with SWMUs 16-029(f) 
and 16-026(j2) were collected at the TA-16-345 sump and drainline excavations, and 21 
screening samples were collected at downgradient locations.  

Field screening for all samples consisted of PID readings, HE spot testing, semiquantitative RDX 
screening using D TECH kits, and semiquantitative bench-top XRF screening focused on five metals 
(arsenic, barium, chromium, copper, and lead). The field-screening results are described in section 7.2; 
the methods are explained in Appendix C. 

7.1.2 Confirmation and Investigation Sampling 

A total of 239 soil, fill, rock (tuff), and sediment samples were collected from the TA-16-340 Complex 
between May 1995 and November 2005. Investigation activities occurring between May 1995 and 
September 1997 were conducted following the Operable Unit (OU) 1082 RFI work plan (LANL 1993, 
20948), and the investigation/remediation activities occurring between October 2004 and November 2005 
were conducted following the TA-16-340 Complex approved investigation work plan (LANL 2004, 87345; 
LANL 2004, 87395). The sampling locations for Consolidated Units 13-003(a)-99 and 16-003(n)-99 are 
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shown in Figures 7.1-4 and 7.1-5, respectively; the sampling locations for SWMU 16-003(o) are shown in 
Figure 7.1-6, Plate 4, and Figure 7.1-7; and the sampling locations for SWMUs 16-026(j2) and 16-029(f) 
are shown in Figure 7.1-8. 

The samples were collected using the spade-and-scoop method, hand- or power-driven augers/corers, or 
split-spoon core barrels, depending on the depth and the medium being sampled. Sample characteristics 
and lithologic information were recorded on sample collection logs. The samples were containerized in 
the field and stored on ice or in a refrigerator located in a locked sample storage container, and they were 
then delivered to the Laboratory’s Sample Management Office for shipment to off-site analytical 
laboratories. To document sample handling and custody, chain-of-custody forms were completed for all 
samples. The chain-of-custody forms are provided in Appendix F on CD. Sample analyses were 
requested as required by the OU 1082 RFI work plan and the TA-16-340 Complex investigation work 
plan, and the samples were analyzed according to the Laboratory’s statement of work for analytical 
services (LANL 1995, 49738; LANL 2000, 71233). 

The samples were analyzed for organic chemicals, including explosive compounds, SVOCs, and VOCs, 
and inorganic chemicals, including anions, total cyanide, and target analyte list (TAL) metals. The 
samples from Consolidated Unit 13-003(a)-99 were also analyzed for gamma-emitting radionuclides. In 
addition, one surface soil sample from SWMU 16-003(o) was inadvertently analyzed for isotopic uranium. 
A summary of the analytical methods used is presented in Appendix E. A discussion of data quality 
objectives, data quality review and exceptions, and data acceptability is presented in Appendix E. 

Of the 239 samples collected, 238 samples were analyzed for organic chemicals, 234 samples were 
analyzed for inorganic chemicals, 11 samples were analyzed for gamma-emitting radionuclides, and one 
sample was inadvertently analyzed for isotopic uranium. The analytical suites for each sample are 
summarized in Table B-1.0-1. Sample depths ranged from the surface (0–0.5 ft) to 194 ft bgs. These 
samples were field-screened as described in section 7.2, based on the methods discussed in 
Appendix C. 

Confirmation samples collected from the sites associated with the TA-16-340 Complex as part of the 
current investigation are summarized in Table 7.1-1. Appendix B provides a summary of all samples 
collected (Phase I RFI and current samples). 

7.2 Soil, Rock, and Sediment Sample Field-Screening Results 

Soil and tuff samples were field screened using the following methods: 

• Minirae 2000 PID for qualitative screening of total VOCs (in accordance with manufacturer’s 
instructions) 

• HE spot testing for qualitative screening of HE constituents, including RDX, HMX, TNT, 
pentaerythritol tetranitrate (PETN), and triaminotrinitrobenzene (TATB) (in accordance with 
manufacturer’s instructions) 

• D TECH immunoassay test kits for semiquantitative screening of RDX 
(1,3,5-trinitro-1,3,5-triazine) (EPA SW-846 Method 4051)  

• Innov-X Systems XRF analyzer for semiquantitative bench-top screening of select metals, 
including arsenic, barium, chromium, and lead (in accordance with manufacturer’s instructions) 

In addition, radiological control technicians from LANL’s Health, Safety, and Radiation Protection (HSR) 
Division conducted radiological screening of all samples for alpha, beta, and gamma emitters. 
Radiological screening consisted of a direct frisk survey, using a Ludlum 139 to measure alpha activity, 
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and using an Eberline ESP-1 to measure beta/gamma activity. Further, a smear survey of the sample was 
conducted using Nu-con smears. The smears were submitted to Health Physics Analytical Laboratory for 
the detection of Berthold contamination to verify nondetectable activity. 

Qualitative screening methods (i.e., PID and HE spot testing) were completed in the field, but 
semiquantitative screening methods (i.e., D TECH and XRF) were conducted at a field-support facility 
on-site (ENV-ERS trailer TA-16-454).  

The MiniRae 2000 PID with an 10.8-eV bulb with a sensitivity rating ranging from 0.0 ppm to 1000 ppm, 
was calibrated daily with a 100-ppm isobutylene span gas. For samples screened for RDX by way of 
D TECH testing, an HE-reference soil sample (Sample RE16-00-1290 collected during the TA-16-260 
cleanup) was used as a comparison standard. The Innov-X Systems XRF applies x-ray tube technology 
and uses a silver anode excitation source with standard operating tube voltage at 35 kV and a current at 
5 µA. The XRF is equipped with an HP iPAQ pocket PC for data acquisition. The XRF was calibrated 
daily with a standardization clip and a standard soil sample (National Institute of Standards and 
Technology Low 2709). Instrument calibration procedures and frequency were conducted according to 
manufacturer’s specifications.  

Based on field-screening results and Phase I RFI results, contaminated soil and tuff were removed at the 
following locations (Plate 1): 

• Fishladder trench excavation area extending approximately 70 ft downgradient from the former 
Building 16-340 drainline outfall (EPA Outfall 05A054)  

• An overexcavation area below a drainline coupling (approximately 6 ft west of Structure 16-811) 
associated with former Building 16-340 

• Sump and overexcavation areas below drainline coupling at the sump associated with former 
Building 16-342 

The concentrations of elevated screening results shown in Plates 5 and 6 represent a relative range for 
maximum chemical concentrations detected during field-screening activities. Plate 5 depicts the elevated 
PID readings (greater than 100 ppm), elevated RDX levels (above the D TECH detection limit of 
1.0 ppm), and HE-positive spot test results (greater than 100 ppm). Plate 6 depicts screening levels 
above 100 ppm for arsenic and above 400 ppm for barium and elevated screening levels for chromium 
(greater than 100 ppm), copper (greater than 100 ppm), and lead (greater than 100 ppm). Field-screening 
results indicated elevated inorganic and organic chemical concentrations along the steepest portion of 
Upper Fishladder Canyon’s south slope and near the bend of the former fishladder structure in 
SWMU 16-003(o). These areas are the most probable locations for wastewater spillage associated with 
the former fishladder structure. 

Plate 5 depicts elevated screening results for total VOCs and HE. Elevated PID readings ranged from 
143 ppm (Screening Soil Sample RE16-05-62871) to 277 ppm (Screening Soil Sample RE16-05-61950). 
Elevated concentrations of RDX (1.5–3.0 ppm) were detected in four screening soil samples 
(RE1605-60528, -62873, -62874, and -62875). One screening soil sample (RE16-05-60516) tested 
positive for HE. 

Plate 6 depicts elevated screening results for arsenic, barium, chromium, copper, and lead. The 
frequency of detection and concentration ranges for these inorganic chemicals are as follows: 

• Arsenic was detected at concentrations exceeding 100 ppm in two screening soil samples 
(119 ppm for RE16-05-60549 and 133 ppm for RE16-05-62868). The typical minimum detection 
limits for arsenic ranged from 4 ppm to 13 ppm. 
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• Barium was detected at concentrations exceeding 400 ppm in 20 screening soil samples (with 
concentrations ranging from 404 ppm [RE16-05-60549] to 981 ppm [RE16-05-62865]). The 
typical minimum detection limits for barium ranged from 88 ppm to 109 ppm. 

• Chromium was detected at concentrations exceeding 100 ppm in ten screening soil samples (with 
concentrations ranging from 166 ppm [RE16-05-56239] to 317 ppm [RE16-05-62865 and 
RE16-05-62868]). The typical minimum detection limits for chromium ranged from 19 ppm to 
47 ppm. 

• Copper was detected at concentrations exceeding 100 ppm in nineteen screening soil samples 
(with concentrations ranging from 102 ppm [RE16-05-62867] to 824 ppm [RE16-05-60526]). The 
typical minimum detection limits for copper ranged from 8 ppm to 21 ppm. 

• Lead was detected at concentrations exceeding 100 ppm in five screening soil samples (with 
concentrations ranging from 107 ppm [RE16-05-60529] to 155 ppm [RE16-05-60526]). The 
typical minimum detection limits for lead ranged from 11 ppm to 16 ppm. 

Figure 7.2-1 depicts elevated screening results for RDX and HE in tuff samples associated with soil 
removal actions at the TA-16-340 drainline overexcavation in SWMU 16-003(o). Elevated concentrations 
of RDX (1.5–3.0 ppm) were detected in three screening tuff samples (RE 16-05-56255, -60505, and 
-60506). Three screening tuff samples (RE-16-05-56221, -55855, and -56276) tested positive for HE 
(specifically, HMX).  

Figure 7.2-2 depicts elevated screening results for barium, chromium, copper, and lead in tuff samples 
associated with soil removal actions at the TA-16-340 drainline overexcavation in SWMU 16-003 (o). The 
frequency of detection and concentration ranges for these inorganic chemicals is as follows:  

• Barium was detected in three screening tuff samples at concentrations exceeding 400 ppm  

• Chromium was detected at a concentration exceeding 100 ppm in a screening tuff sample 
(RE 16-05-61914) with a concentration of 125 ppm 

• Copper was detected at concentrations exceeding 100 ppm in three screening tuff samples, with 
concentrations ranging from 114 ppm (RE 16-05-61917) to 651 ppm (RE 16-05-61914) 

• Lead was detected at concentrations exceeding 100 ppm in three screening tuff samples, with 
concentrations ranging from 120 ppm (RE-05-61914) to 532 ppm (RE 16-05-61917) 

Figure 7.2-3 depicts elevated screening results for RDX in tuff samples associated with soil removal 
actions at the TA-16-342 sump/drainline overexcavation in Consolidated Unit 16-003(n)-99. Elevated 
concentrations of RDX (1.5–3.0 ppm) were detected in two screening tuff samples (RE16-05-56295 and 
-56296). Field-screening results indicated that no elevated inorganic chemicals were detected in the soil 
and tuff samples associated with the soil removal actions at the TA-16-342 sump/drainline overexcavation 
in Consolidated Unit 16-003(n)-99.  

Field-screening results also indicated that no elevated organic and inorganic chemicals were detected in 
screening samples associated with the TA-16-345 sump, drainline, and drainage areas. In addition, no 
elevated organic or inorganic chemicals were detected in screening samples collected along the septic 
line at Consolidated Unit 13-003(a)-99. 
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In general, verification/confirmation sampling was biased toward locations where elevated screening 
levels were detected. The verification/confirmation sampling approach for the different types of 
excavations was as follows: 

• Sump excavations: At a minimum, two paired verification samples (i.e., excavation floor or soil/tuff 
interface and 2 ft below the soil/tuff interface) were selected per excavation area 

• Drainline excavations: At a minimum, two paired samples were selected per 50 ft of drainline; 
additional paired samples were selected at drainline couplings where HE-contaminated sediment 
was detected by field screening in drainline segments (associated with former Building 16-340) 

• Sump/drainline overexcavations: At a minimum, two paired verification samples (i.e., excavation 
floor or soil/tuff interface and 2 ft below the soil/tuff interface) were selected for sump 
overexcavation areas and two paired samples (e.g., per 50 ft of drainline) were selected for 
drainline overexcavation areas (depending on the size and configuration) 

• Fishladder excavation: At a minimum, two paired samples were selected per 20 ft along the 
centerline and excavation boundaries of the former structure; additional surface soil samples and 
paired drainage channel samples were also collected to further characterize the nature and 
extent of contamination 

• Phase I RFI target excavations: At a minimum, two paired verification samples were selected at 
the floor of each excavation area 

Table 7.2-1 lists the actual number of samples that were field screened and subsequently selected for 
laboratory analysis. Verification/confirmation sampling results are summarized in section 7.3 and 
discussed in detail in Appendix B. The laboratory analytical data is presented in Appendix F (on CD). 

7.3 Soil, Rock, and Sediment Sampling Analytical Results 

Analytical results for the soil, rock, and sediment samples are discussed in Appendix B, and complete 
data packages are included in Appendix F (on CD). 

At SWMUs 16-003(o) and 16-026(j2), Phase I RFI samples were collected at nine (four and five, 
respectively) locations where the soil was subsequently removed during the remediation activities. The 
sampling results associated with the excavated locations are presented in Appendix B‘s Table B-5.1-2 
[16-003(o)] and B-6.1-2 [16-026(j2)] and are noted with a “Y” in the EXCAV_FLAG column. The results 
associated with the excavated areas are used to evaluate the nature and extent of contamination only. 
However, because the results associated with these samples no longer represent site conditions, the data 
are not used in the human or ecological risk assessments presented in Appendix H. 

Eighteen samples collected during the Phase I RFI and during current investigation activities are 
classified as sediment. All of these samples were collected from locations on the mesa top and do not 
resemble the type of sediment samples collected from the canyon bottoms that were used to develop the 
background data set for sediment. Therefore, the analytical results for the sediment samples are 
compared to the BVs and to the range of background concentrations for the all-horizons (ALLH) soil data 
set (LANL 1998, 59730). Samples classified as fill are also compared to the soil BVs. Based on the 
comparison to background concentrations, the following inorganic chemicals were identified as COPCs at 
each site associated with the TA-16-340 Complex:  
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Consolidated Unit 13-003(a)-99 

• Soil: antimony, cyanide (total), fluoride, nitrate, and selenium  

• Tuff: aluminum, antimony, arsenic, barium, chromium, cobalt, copper, cyanide (total), fluoride, 
manganese, nitrate, selenium, silver, and vanadium 

Consolidated Unit 16-003(n)-99 

• Soil, fill, and sediment: antimony, barium, cobalt, copper, cyanide (total), fluoride, lead, 
manganese, mercury, nitrate, selenium, and uranium and zinc 

• Tuff: aluminum, antimony, arsenic, barium, chromium, cobalt, copper, cyanide (total), fluoride, 
lead, mercury, nickel, perchlorate, selenium, and vanadium  

SWMU 16-003(o) 

• Soil and fill: antimony, arsenic, barium, cadmium, chromium, cobalt, copper, cyanide (total), 
fluoride, lead, mercury, nickel, nitrate, perchlorate, selenium, silver, thallium, uranium, vanadium, 
and zinc 

• Tuff: aluminum, antimony, arsenic, barium, chromium, cobalt, copper, cyanide (total), fluoride, 
lead, manganese, mercury, nickel, nitrate, perchlorate, selenium, silver, vanadium, and zinc 

SWMUs 16-026(j2) and 16-029(f) 

• Soil, fill, and sediment: antimony, cyanide (total), fluoride, lead, mercury, nitrate, perchlorate, 
selenium, silver, thallium, and zinc 

• Tuff: aluminum, antimony, barium, chromium, cobalt, copper, cyanide (total), fluoride, lead, 
mercury, nickel, nitrate, perchlorate, selenium, silver, thallium, and zinc 

Analytical summary tables that include the concentrations of inorganic COPCs detected above BVs or 
nondetected analytes with detection limits above BV are presented in Appendix B in Tables B-3.1-2 
[Consolidated Unit 13-003-(a)-99], B-4.1-2 [Consolidated Unit 16-003(n)-99], B-5.1-2 [SWMU 16-003(o)], 
B-6.1-2 [SWMUs 16-026(j2) and 16-029(f)]. Figures showing the sampling locations and the 
concentrations are also included in Appendix B (Figures B-3.1-1 [13-003(a)-99]; B-4.1-1 [16-003(n)-99]; 
Plates 7 and 8 and Figure B-5.1-1 [16-003(o)]; and Figure B-6.1-1 [16-026(j2) and 16-029(f)]).  

Consolidated Unit 13-003(a)-99 

All soil samples at Consolidated Unit 13-003(a)-99 were analyzed by gamma spectroscopy. The 
radionuclides included in this analysis were americium-241, cesium-134, cesium-137, cobalt-60, 
europium-152, ruthenium-106, sodium-22, and uranium-235. None of these radionuclides were detected.  

• No radionuclides were retained as COPCs in soil 

All tuff (Qbt 4) samples at Consolidated Unit 13-003(a)-99 were analyzed by gamma spectroscopy. No 
radionuclides were detected. 

• No radionuclides were retained as COPCs in tuff 

The frequencies of detected radionuclides are presented in Table B-3.3-1. 
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SWMU 16-003(o) 

The following radionuclides were identified as COPCs in SWMU 16-003(o): 

• Soil: uranium-234, uranium-235, and uranium-238 

Analytical summary tables that include the concentrations of radionuclide COPCs detected above BVs 
are presented in Appendix B’s Table B-5.3-2. Sampling location 16-24919 is shown in Plate 4.  

The following organic chemicals were identified as COPCs at each consolidated unit or SWMU 
associated with the TA-16-340 Complex: 

Consolidated Unit 13-003(a)-99 

• Soil: acenaphthene, acetone, anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(g,h,i)perylene, benzo(k)fluoranthene, bis(2-ethylhexyl)phthalate, n-butylbenzene, 
chrysene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, phenanthrene, pyrene, and 
1,3-xylene+1,4-xylene 

• Tuff: acetone; chrysene; 1,2-dichlorobenzene; 1,3-dichlorobenzene; 1,4-dichlorobenzene; 
diethylphthalate; di-n-octylphthalate; fluoranthene; pyrene; styrene; toluene; and 
1,3-xylene+1,4-xylene 

Consolidated Unit 16-003(n)-99 

• Soil, fill, and sediment: acenaphthene; acetone; 4-amino-2,6-dinitrotoluene; 
2-amino-4,6dinitrotoluene; anthracene; benzo(a)anthracene; benzo(a)pyrene; 
benzo(b)fluoranthene; benzo(g,h,i)perylene; benzo(k)fluoranthene; benzoic acid; benzyl alcohol; 
bis(2-ethylhexyl)phthalate; 2-butanone; butylbenzylphthalate; chrysene; dibenz(a,h)anthracene; 
di-n-butylphthalate; 2,4-dinitrotoluene; di-n-octylphthalate; fluoranthene; fluorene; HMX; 
indeno(1,2,3-cd)pyrene; 4-methyl-2-pentanone; 2-methylnaphthalene; naphthalene; 
nitrobenzene; phenanthrene; pyrene; RDX; TATB; and toluene 

• Tuff: acetone; anthracene; benzo(a)pyrene; benzo(b)fluoranthene; benzo(g,h,i)perylene; 
benzo(k)fluoranthene; bis(2-ethylhexyl)phthalate; 2-butanone; chrysene; diethylphthalate; 
1,3-dinitrobenzene; 2,4-dinitrotoluene; di-n-octylphthalate; fluoranthene; HMX; 
indeno(1,2,3-cd)pyrene; 4-isopropyltoluene; phenanthrene; pyrene; TATB; and 
2,4,6 trinitrotoluene 

SWMU 16-003(o) 

• Soil: acenaphthene; acetone; 4-amino-2,6-dinitrotoluene; 2-amino-4,6-dinitrotoluene; anthracene; 
benzo(a)anthracene; benzo(a)pyrene; benzo(b)fluoranthene; benzo(g,h,i)perylene; 
benzo(k)fluoranthene; benzoic acid; bis(2-ethylhexyl)phthalate; 2-butanone; chloroform; 
chrysene; dibenz(a,h)anthracene; dibenzofuran; 1,1-dichloroethene; 3,5-dinitroaniline; di-n-
butylphthalate; 2,4-dinitrotoluene; ethylbenzene; fluoranthene; fluorene; HMX; indeno(1,2,3-
cd)pyrene; 4-isopropyltoluene; methylene chloride; 2-methylnaphthalene; 4-methylphenol; 
naphthalene; nitrobenzene; PETN; phenanthrene; pyrene; RDX; TATB; tetrachloroethene; tetryl; 
toluene; 1,1,1-trichloroethane; trichloroethene; trichlorofluoromethane; 1,2,4-trimethylbenzene; 
2,4,6-trinitrotoluene; 1,2-xylene; and 1,3-xylene+1,4-xylene 

• Tuff: acenaphthene; acetone; 4-amino-2,6-dinitrotoluene; anthracene; benzo(a)anthracene; 
benzo(a)pyrene; benzo(b)fluoranthene; benzo(g,h,i)perylene; benzo(k)fluoranthene; 
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bis(2-ethylhexyl)phthalate; 2-butanone; chrysene; dibenz(a,h)anthracene; dibenzofuran; 
1,1-dichloroethene; cis-1,2-dichloroethene; diethylphthalate; di-n-butylphthalate; 
di-n-octylphthalate; ethylbenzene; fluoranthene; fluorene; HMX; indeno(1,2,3-cd)pyrene; 
4-isopropyltoluene; 4-methyl-2-pentanone; methylene chloride; 2-methylnaphthalene; 
naphthalene; PETN; phenanthrene; pyrene; RDX; styrene; TATB; tetrachloroethene; toluene; 
1,1,1-trichloroethane; trichloroethene; 1,2,4-trimethylbenzene; 1,3,5-trimethylbenzene; 
2,4,6-trinitrotoluene; 1,2-xylene; and 1,3-xylene+1,4-xylene 

SWMUs 16-026(j2) and 16-029(f) 

• Soil, fill, and sediment: acenaphthene; acetone; anthracene; benzo(a)anthracene; 
benzo(a)pyrene; benzo(b)fluoranthene; benzo(g,h,i)perylene; benzo(k)fluoranthene; benzoic acid; 
2-butanone; chrysene; dibenz(a,h)anthracene; dibenzofuran; di-n-butylphthalate; 1,1-
dichloroethene; ethylbenzene; fluoranthene; fluorene; indeno(1,2,3-cd)pyrene; isopropylbenzene; 
4-isopropyltoluene; 2-methylnaphthalene; naphthalene; phenanthrene; 1-propylbenzene; pyrene; 
RDX; TATB; toluene; trichloroethene; 1,2,4-trimethylbenzene; 1,3,5-trimethylbenzene; and 
1,3-xylene+1,4-xylene 

• Tuff: acenaphthene; acetone; anthracene; benzo(a)anthracene; benzo(a)pyrene; 
benzo(b)fluoranthene; benzo(g,h,i)perylene; benzo(k)fluoranthene; chrysene; 
dibenz(a,h)anthracene; dibenzofuran; di-n-butylphthalate; ethylbenzene; fluoranthene; fluorene; 
HMX; indeno(1,2,3-cd)pyrene; 4-isopropyltoluene; 2-methylnaphthalene; naphthalene; 
phenanthrene; phenol; pyrene; TATB; toluene; trichloroethene; 1,2,4-trimethylbenzene; 
1,3,5-trimethylbenzene; 1,2-xylene; and 1,3-xylene+1,4-xylene 

Analytical summary tables that include the concentrations of organic COPCs are presented in Appendix B 
in Tables B-3.2-2 [13-003-(a)-99], B-4.2-2 [16-003(n)-99], B-5.2-2 [16-003(o)], and B-6.2-2 [16-026(j2) 
and 16-029(f)]. Figures showing the sampling locations and the concentrations are also included in 
Appendix B (Figures B-3.2-1 [13-003(a)-99]; B-4.2-1 [16-003(n)-99]; Plates 9 and 10 and Figure B-5.2-1 
[16-003(o)]; and Plate 11 [16-026(j2) and 16-029(f)]). 

7.4 Alluvial Groundwater Sampling 

Three alluvial wells (16-25278, 16-25279, and 16-25280) were installed in Fishladder Canyon during 
October 2005. Saturated alluvium and shallow groundwater was observed at 3.0 ft bgs in the borehole 
associated with Well 16-25278 and 4.0 ft bgs in boreholes associated with Wells 16-25279 and 16-25280.  

The well development activities were conducted on November 2, 2005, and alluvial groundwater sampling 
was conducted on November 17 and 18, 2005. Well 16-25280 was bailed dry during development 
activities and did not recharge before the groundwater sampling activities; therefore, only Wells 16-25278 
and 16-25279 were sampled.  

The well development, purging, and sampling activities were conducted in accordance with the following 
ENV procedures and plans (available online at http://erinternal.lanl.gov/procedures.shtml), which are 
summarized in Appendix C: 

• Quality Management Plan for the Los Alamos National Laboratory Risk Reduction and 
Environmental Stewardship-Remediation Services Project 

• QP-5.6, Control of Measuring and Testing Equipment 

• QP-5.7, Notebook Documentation for Environmental Restoration Technical Activities 
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• QP-10.3, Stop Work and Restart 

• SOP-01.01, General Instructions for Field Investigations 

• SOP-01.02, Sample Containers and Preservation 

• SOP-01.03, Handling, Packaging, and Shipping Samples 

• SOP-01.04, Sample Control and Field Documentation 

• SOP-01.05, Field Quality Control Samples 

• SOP-01.07, Operational Guidelines for Taking Soil and Water Samples in Explosive Areas 

• SOP-06.01, Purging and Sampling Methods for Single Collection Wells 

• SOP-06.02, Field Analytical Measurements of Groundwater 

• SOP-06.03, Sampling for Volatile Organic Compounds in Groundwater 

• SOP-06.13, Surface Water Sampling 

• SOP-07.02, Water Level Measurements 

Detailed borehole logs for the alluvial wells are included in Appendix D. 

7.5 Alluvial Groundwater General Chemistry 

A YSI Model 6280 meter was used for the measurement of field water-quality parameters, including pH, 
specific conductivity, dissolved oxygen, temperature, and turbidity. A total of nine casing volumes of 
alluvial groundwater were removed during well development and purging/sampling at Well 16-25278. 
Field water-quality parameters were stable and two alluvial groundwater samples were collected 
(RE16-06-64300 for organic and inorganic chemicals, including total metals, and RE16-06-64301 for 
dissolved metals only). A total of 10 casing volumes of groundwater were removed during well 
development and purging/sampling at Well 16-25279. Field water-quality parameters were stable and two 
groundwater samples were collected (RE16-06-64302 for organic and inorganic chemicals, including total 
metals, and RE16-06-64303 for dissolved metals only).  

7.6 Alluvial Groundwater Analytical Results 

Analytical results for the alluvial groundwater samples are discussed in Appendix B, and the complete 
data packages are included in Appendix F (on CD). Comparisons of the alluvial groundwater results to 
NMWQCC standards (NMWQCC 2000, 76043), EPA maximum contaminant levels 
(http://www.epa.gov/ogwdw/mcl.html#mcls), and EPA Region 6 and 9 human health tap water risk 
screening levels (http://epa.gov/Region6/6pd/rcra_c/pd-n/screen.htm and 
http://www.epa.gov/region9/waste/sfund/prg/index.html) are presented in Appendix H. 

The filtered alluvial groundwater samples collected at Locations 16-25279 and 16-25278 were analyzed 
for TAL metals and anions. The following inorganic chemicals were identified as COPCs in filtered alluvial 
groundwater: 

• aluminum, barium, beryllium, cadmium, cobalt, lead, manganese, nickel, uranium, vanadium, and 
zinc 

The unfiltered alluvial groundwater samples collected at Locations 16-25279 and 16-25278 were 
analyzed for anions, total cyanide, TAL metals, and perchlorate. The following inorganic chemicals were 
identified as COPCs in unfiltered alluvial groundwater: 
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• aluminum, arsenic, barium, beryllium, bromide, cadmium, chloride, chromium, cobalt, copper, 
fluoride, lead, manganese, nickel, sulfate, uranium, vanadium, and zinc 

The unfiltered alluvial groundwater samples collected at Locations 16-25279 and 16-25278 in Fishladder 
Canyon were analyzed for HE, SVOCs, and VOCs. The following organic chemicals were identified as 
COPCs in unfiltered alluvial groundwater: 

• HMX and toluene 

7.7 Surface Water Sampling 

Two surface water locations—Fishladder Seep (Location 16-02654) and the confluence of Fishladder 
Canyon and Cañon de Valle (Location 16-06121)—have historically been sampled in Fishladder Canyon. 
From 1997 through 2005, the Fishladder Seep was sampled quarterly when wet, but this location was dry 
during many quarterly sampling campaigns. The confluence historically had been sampled only three 
times when surface water was flowing at this location. One filtered surface water sample was collected 
from the confluence in 1998, two surface water samples (one filtered, one unfiltered) were collected in 
2001, and two surface water samples (one filtered, one unfiltered) were collected in 2005. 

7.8 Surface Water General Chemistry 

During historical sampling events at the Fishladder Seep (Location 16-02564) and the confluence of 
Fishladder Canyon and Cañon De Valle (Location 16-06121), several water-quality parameters were 
monitored before sample collection. Water-quality parameters measured at each sampling location 
included pH in standard units, conductivity as millisiemens per centimeter (ms/cm), temperature in 
degrees Celsius (˚C), RDX (ppm), barium (ppm), bromide, dissolved oxygen (% saturation), turbidity in 
nephelometric turbidity units (NTUs), and water level (ft), or discharge in mL/sec or in liters per second 
(L/sec). Temperature, pH, conductivity, and dissolved oxygen were measured using a handheld Horiba 
multisensor probe. RDX was screened using D TECH test kits, and barium and bromide levels were 
measured using a HACH probe. Screening data collected as part of the TA-16-260 corrective measures 
study investigations is provided in the Phase III report (LANL 2003, 77965, Appendix H). 

The analytical suites requested for samples from Locations 16-02564 and 16-06121 included alkalinity, 
anions, ammonia, HE, low-level tritium, heavy metals, nitrate, nitrite, perchlorate, VOCs, SVOCs, and 
total cyanide. Uranium and RDX-breakdown products (also known as HEXPMOD) analyses were usually 
performed annually when water was present at these two sampling locations (water is not always present 
at one or both of these locations) (IT Corporation 2000, 73105; Shaw Environmental, Inc. 2004, 87413). 

7.9 Surface Water Analytical Results 

The surface water analytical results are presented in Appendix B. The surface water data summary 
includes detected concentrations of alkalinity, ammonia, anions, cyanide, metals, HE, perchlorate, VOCs, 
SVOCs, and tritium. Comparisons of the surface water results to NMWQCC standards (NMWQCC 2000, 
76043), EPA maximum contaminant levels (http://www.epa.gov/ogwdw/mcl.html#mcls), and EPA 
Region 6 and 9 human health tap water risk screening levels (http://epa.gov/Region6/6pd/rcra_c/pd-
n/screen.htm and http://www.epa.gov/region9/waste/sfund/prg/index.html) are presented in Appendix H. 

The following inorganic chemicals were detected in filtered surface water and were retained as COPCs in 
Fishladder Canyon (Fishladder Seep and the confluence of Fishladder Canyon and Cañon De Valle): 
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• aluminum, antimony, arsenic, barium, beryllium, boron, cadmium, cesium, chloride, chromium, 
cobalt, copper, fluoride, iodide, lead, lithium, manganese, mercury, molybdenum, nickel, 
selenium, silver, strontium, sulfate, thallium, uranium, vanadium, and zinc. 

The following inorganic chemicals were detected in unfiltered surface water and retained as COPCs: 

• aluminum, antimony, arsenic, barium, beryllium, boron, bromide, cadmium, cesium, chloride, 
chromium, cobalt, copper, fluoride, lead, lithium, manganese, mercury, molybdenum, nickel, 
nitrate and nitrite as nitrogen, perchlorate, selenium, silver, strontium, sulfate, thallium, uranium, 
vanadium, and zinc.  

The frequencies of detected inorganic chemicals are presented in Appendix B’s Table B-7.1-1, and the 
analytical results are summarized in Table B-7.1-2. 

The following organic chemicals were detected and retained as COPCs in unfiltered surface water in 
Fishladder Canyon:  

• Acetone, acetonitrile, cis-1,2-dichloroethene, HMX, MNX, RDX, tetrachloroethene, and 
trichloroethene  

The frequencies of detected organic chemicals are presented in Appendix B’s Table B-7.2-1, and the 
analytical results are summarized in Table B-7.2-2. 

All but three unfiltered surface water samples collected in Fishladder Canyon were analyzed for tritium. 
Tritium was retained as a COPC because it was detected in at least one sample. The frequency of 
detected tritium is presented in Table B-7.3-1, and the analytical results are summarized in Table B-7.3-2.  

7.10 Subsurface Pore-gas Sampling 

Subsurface pore-gas samples were collected from the two 200-ft intermediate boreholes (16-23691 and 
16-23692) between October 27, 2004, and December 15, 2005. Sample collection followed the 
procedures described in SOP-06.31 (Sampling of Subatmospheric Air), which are summarized in 
Appendix C.  

Subsurface pore-gas samples were collected using a straddle packer to isolate discrete depth intervals 
within a borehole. Each interval was purged before sampling using a landfill analyzer until carbon dioxide 
and oxygen measurements were stable and representative of subsurface conditions. The subsurface 
pore-gas samples were collected from intermediate Boreholes 16-23691 and 16-23692 using SUMMA 
canisters. The SUMMA canisters were specially treated (i.e., evacuated to a negative pressure of 
approximately 25 in. Hg) and used as a passive collection-and-containment system of laboratory-quality 
air samples. The low pressure inside the canister pulls air inside until a neutral pressure has been 
achieved. The manufacturer certifies the canisters to be devoid of contaminants, and the inside of the 
canister is nonreactive to preserve the air integrity for analysis.  

Three intervals (49.25–50 ft, 98.5–100 ft, and 199–200 ft) were sampled from the upper Borehole 
16-23691, during the first round of pore-gas sampling conducted between October 27, 2004, and 
November 3, 2004. Three intervals (50–51 ft, 100–101 ft, and 175–176 ft were sampled from Borehole 
16-23691 during the second round of vapor sampling activities conducted on April 27, 2005.  

Four intervals (47.50–50 ft, 98–100 ft, 132–137 ft, and 198–200 ft) were collected at Borehole 16-23692 
during the first round of pore-gas sampling conducted between November 5, 2004, and November 12, 
2004. A pore-gas sample was collected and analyzed from the 132-ft to 137-ft interval from Borehole 
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16-23692 because of localized geologic conditions observed during borehole advancement (i.e., no 
sample recovery because of borehole collapse between 117 ft bgs to 135 ft bgs). A second round of pore-
gas sampling was conducted at Borehole 16-23692 on December 15, 2005, after the reopening of this 
boring after an earlier collapse at 5 ft bgs to 15 ft bgs. The drilling involved hollow-stem augers so that no 
compressed air was introduced. Samples were collected from three intervals (48–50 ft, 98–100 ft, and 
110–147.6 ft). 

The subsurface pore-gas samples collected in 2004 were collected in SUMMA canisters and analyzed by 
the analytical laboratory for VOCs in accordance with EPA Method TO-14A. The pore-gas samples 
collected in 2005 were also collected in SUMMA canisters and analyzed by the analytical laboratory for 
VOCs in accordance with EPA Method TO-15 (the revised method that superseded EPA Method 
TO-14A). 

7.11 Subsurface Pore-gas Field-Screening Results 

Before pore-gas samples were collected using the SUMMA canisters, each interval was purged using a 
landfill analyzer until carbon dioxide and oxygen measurements were stable and representative of 
subsurface conditions. Otherwise, no other screening methods were used for pore-gas sampling. 

7.12 Subsurface Pore-gas Laboratory Analytical Results 

Several VOCs were detected sporadically (e.g., no clear trends) in the pore-gas samples collected from 
Boreholes 16-223691 and 16-23692. However, acetone, 2-butanone, and toluene were detected in the 
first and second rounds of pore-gas samples at all depth intervals in Boreholes 16-23691 and 16-23692. 
The concentrations tended to increase with depth and increased from the first round to the second round. 

All pore-gas samples collected from Boreholes 16-23691 and 16-23692 at SWMU 16-003(o) were 
analyzed for VOCs. The following VOCs were detected: 

• Acetone, 2-butanone, carbon disulfide, carbon tetrachloride, cyclohexane, hexane, 4-methyl-2-
pentanone, n-heptane, 2-propanol, tetrachloroethene, toluene, 1,1,1-trichloroethane, 
trichloroethene, 1,2-xylene, and 1,3-xylene+1,4-xylene 

The frequencies of detected VOCs in pore gas at SWMU 16-003(o) are presented in Appendix B’s Table 
B-5.2-3, and the results are presented in Table B-5.2-4. The laboratory analytical results obtained from 
the pore-gas samples collected from intermediate-depth Boreholes 16-23691 and 16-23692 are 
summarized in Appendix B’s Table B-5.2-4. 

8.0 CONCLUSIONS 

8.1 Summary of Investigation Activities 

Soil, fill, sediment, and tuff samples were collected in accordance with the approved investigation work 
plan (LANL 2004, 87345; LANL 2004, 87395). A summary of the samples collected as part of the 
investigation and remediation activities is presented in Table 7.2-1. The following conclusions are based 
on the data review presented in Appendix B and risk assessment in Appendix H. 
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Consolidated Unit 13-003(a)-99 

Fourteen inorganic and 23 organic COPCs were identified in soil, fill, and tuff. Because silver was 
detected above background in the deepest tuff sample collected from the borehole drilled at Location 
13-23558, the vertical extent of contamination has not been defined at this SWMU. PAHs, metals, and 
anions were detected in samples collected farthest from the suspected source of contamination at 
Consolidated Unit 13-003(a)99; therefore, the lateral extent of contamination has not been defined at this 
consolidated unit. The extent of contamination at Consolidated Unit 13-003 (a)-99 is discussed in detail in 
Appendix B.  

Consolidated Unit 16-003(n)-99 

Nineteen inorganic and 39 organic COPCs were identified in soil, fill, and tuff. Confirmation samples 
collected from the sump excavation were below the industrial SSLs. Because several organic and 
inorganic chemicals were detected at elevated concentrations at the former sump and drainline locations, 
the vertical extent of contamination has not been defined at these locations. Sampling results for the 
lower intermediate-depth borehole (Location 16-23692) indicate that COPC concentrations decrease with 
depth and therefore define the vertical extent of contamination for the drainage area within Upper 
Fishladder Canyon.  

Although contamination concentrations (both frequency and magnitude) generally decrease with distance 
from the source, cobalt was detected at a concentration greater than two times the BV (Location 
16-23570), and PAHs were detected in the samples collected in Upper Fishladder Canyon at locations 
farthest downgradient in the former Building 16-342 drainage channel. Because the TA-16-342 drainage 
merges with the TA-16-340 drainage downgradient (i.e., both are part of Upper Fishladder Canyon), the 
lateral extent of contamination will be addressed by the additional drainage channel sampling and the 
proposed remediation activities at SWMU 16-003(o). The extent of contamination at Consolidated Unit 
16-003(n)-99 is discussed in detail in Appendix B. 

SWMU 16-003(o) 

Twenty-two inorganic and 59 organic COPCs were identified in the soil, fill, and tuff. Concentrations of 
organic COPCs generally decrease with depth. However, organic COPCs were detected in sump 
excavation tuff samples. At Sump 103/104 (Location 16-23597), TATB concentrations showed a slight 
increase with depth (12 mg/kg at 4.5 ft bgs and 18.3 mg/kg at 6.5 ft bgs). At Sump 110 (Location 
16-23619), RDX was detected at 89.9 mg/kg at approximately 4.5 ft bgs (the maximum detected 
concentration of this compound at the TA-16-340 Complex). The sampling results for the upper 
intermediate-depth borehole (Location 16-23691) indicate that COPC concentrations decrease with depth 
and thereby define the vertical extent of contamination at the former Building 16-340 drainline outfall. 
However, the vertical extent of contamination has not been adequately defined at the TA-16-340 
Complex’s former sump locations. 

Both organic [benzo(a)pyrene and other PAHs] and inorganic (arsenic) COPCs were detected 
sporadically at elevated concentrations downslope from the drainline outfall. Numerous organic chemicals 
(primarily PAHs but also HE compounds) and inorganic chemicals (arsenic, barium, chromium, and zinc) 
were detected in surface samples near the location where the former fishladder/aerator structure turned 
to the southeast (approximately 2–10 ft from the centerline of the former structure). Additionally, two 
inorganic COPCs (barium and cobalt) were detected at concentrations greater than two times BV, and 
multiple VOCs were detected in the samples collected farthest downgradient in the drainage channel. 
Therefore, the lateral extent of contamination downslope from the former Building 16-340 outfall has not 



Investigation Report for the TA-16-340 Complex 

ER2005-0678 41 January 2006 

been adequately defined (i.e., in the vicinity of the former fishladder structure and farther downcanyon). 
The extent of contamination at SWMU 16-003(o) is discussed in detail in Appendix B.  

SWMUs 16-026(j2) and 16-029(f) 

Seventeen inorganic and 36 organic COPCs were identified in soil, tuff, and fill. Benzo(a)pyrene and lead 
were detected at elevated concentrations in samples collected at the Sump 345 excavation from 4.5 ft 
bgs to 6.5 ft bgs. Therefore, the vertical extent of contamination has not been defined at the TA-16-345 
former sump location.  

Cobalt, silver, pyrene, and fluoranthene were detected at elevated concentrations in the sample collected 
farthest downgradient in the drainage channel of these SWMUs. Therefore, the downgradient lateral 
extent of contamination in the TA-16-345 drainage has not been defined. The extent of contamination at 
SWMUs 16-026(j2) and 16-029(f) is discussed in detail in Appendix B.  

Surface and Alluvial Groundwater in Fishladder Canyon 

The following chemicals in the 19 (9 filtered and 10 unfiltered) surface water samples were detected 
above one or more standards:  

• RDX was detected above the EPA Region 6 and 9 tap water screening levels in eight samples 
collected at both the Fishladder Seep and the confluence of Fishladder Canyon and Cañon de 
Valle between 1998 and 2005. 

• Tetrachloroethene was detected above the NMWQCC domestic water supply surface water 
standard and the EPA MCL in five samples collected from Fishladder Seep between 1998 and 
2005. Also, the NMWQCC human health standard was exceeded in three of these samples 
collected in 2000, 2003, and 2004. Tetrachloroethene was not detected in the three samples 
collected from the confluence of Fishladder Canyon and Cañon de Valle in 1998, 2001, and 2005. 

• Trichloroethene was detected above the EPA MCL in two samples collected from Fishladder 
Seep in 2003 and 2004. 

• Aluminum was detected above the NMWQCC aquatic life (acute) surface water standard in 
eighteen (8 filtered and 10 unfiltered) surface water samples collected at Fishladder Seep and the 
confluence of Fishladder Canyon and Cañon de Valle between 1997 and 2005. Concentrations of 
aluminum were also above the NMWQCC irrigation surface water standard in thirteen (6 filtered 
and 7 unfiltered) surface water samples collected between 1997 and 2005.  

• Arsenic was detected above the EPA Region 6 and 9 tap water screening levels (the most 
restrictive standard) in seven (3 filtered and 4 unfiltered) surface water samples collected 
between 1997 and 2003; arsenic was also detected above three other standards (EPA, MCL, 
NMWQCC domestic water supply surface water standard, and NMWQCC human health surface 
water standard). Arsenic was not detected in surface water samples collected during the 2004 
and 2005 sampling events. 

• Barium was detected above NMWQCC groundwater standards in one unfiltered sample collected 
in 1997. The concentration of barium of the filtered water sample collected during the same 
sampling event was equal to the NMWQCC groundwater standards. Barium has not exceeded 
surface water standards in any other samples collected from fishladder seep or the Fishladder 
Canyon/Cañon de Valle  
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• Iron was detected above the EPA Region 6 and 9 tap water screening levels in two unfiltered 
surface water samples in 1998 and 2005. In both cases, the concentrations of iron in the filtered 
samples collected during the same sampling events were below the EPA standards. 

• Perchlorate was detected above the EPA Region 9 tap water screening levels in one sample in 
March 2005. 

The following chemicals in the two (filtered and unfiltered) groundwater samples were detected above 
one or more water standards:  

• Aluminum was detected above the NMWQCC aquatic life (acute) surface water standard in one 
sample. 

• Arsenic was detected above the EPA Region 6 and 9 tap water screening levels and NMWQCC 
domestic water supply surface water standard in one sample.   

• Lead was detected above the MCL and EPA Region 6 tap water screening level in one unfiltered 
sample. 

Several of these chemicals (e.g., barium, perchlorate) were detected above standards primarily in earlier 
sampling rounds and have only been detected sporadically. Some of the inorganic chemicals (e.g., 
aluminum, iron, and possibly arsenic) may represent naturally occurring material. 

8.2 Summary of Remediation Activities 

The details of the removal of human-made fixtures and soil, and subsequent disposal, are discussed in 
section 5.0. In general, all existing human-made fixtures and structures (buildings, sumps, drainlines, 
manholes, fishladder/air stripper) associated with the TA-16-340 Complex were removed and disposed of 
during the D&D operations and/or the investigation/remediation activities between October 2004 and 
September 2005.  

As part of the remediation activities (Table 5.0-1), approximately 46 yd3 of contaminated soil was 
excavated, removed, and managed as potential F-listed hazardous waste (pending characterization 
analysis) and approximately 54 yd3 of contaminated soil (targeted for removal based on the 1995 RFI 
results) also was excavated, removed, and managed as potential F-listed hazardous waste (pending 
characterization analysis) associated with Consolidated Unit 16-003(n)-99 and SWMUs 16-003(o) and 
16-026(j2). Based on the waste-characterization results, excavated soil and tuff (approximately 100 yd3) 
were disposed of as nonhazardous industrial waste. The removal and demolition of human-made fixtures 
(i.e., VCP drainlines, manhole and sump concrete enclosures, fishladder PVC and wood debris) 
generated approximately 40 yd3 of refuse that was also characterized and disposed of as nonhazardous 
industrial waste. Approximately 80 gal. of HE-contaminated sediment (containing chunks of reactive HE 
product) were generated, containerized, and managed as hazardous waste and were disposed of at the 
TA-16 Burning Ground after analysis. In addition, four 55-gal. drums of drill cuttings were characterized 
and disposed of as F-listed hazardous waste. Waste disposal documentation for the excavated soil is 
presented in Appendix G (on CD). 

8.3 Comparisons to Screening Levels and Applicable Cleanup Levels 

With the exception of SWMU 16-003(o), the 95% upper confidence limit (UCL) concentrations for 
carcinogenic COPCs were less than their respective industrial SSLs. For SWMU 16-003(o), arsenic and 
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benzo(a)pyrene had 95% UCL concentrations above their respective carcinogen SSLs. Site-specific soil 
screening levels are discussed in Appendix H. 

8.3.1 Confirmation Samples—Sump and Drainline Removal 

The confirmation results for samples from the TA-16-340 Complex’s Sump 102 excavation floor (Field-
Duplicate Sample RE16-05-55896) and the TA-16-345 sump excavation floor exceeded the industrial 
SSL for benzo(a)pyrene. The potential risk associated with benzo(a)pyrene at these locations is 
discussed in Appendix H.  

8.3.2 Confirmation Samples—Excavation Locations Identified by Phase I RFI 

Confirmation soil samples were collected from the excavation floor (generally the soil/tuff interface), and 
2 ft below the excavation floor, in accordance with the approved investigation work plan (LANL 2004, 
87345; LANL 2004, 87395). The concentrations of arsenic, benzo(a)anthracene, benzo(a)pyrene, and 
benzo(b)fluoranthene exceeded industrial SSLs in one sample (Location 16-23672) from the trench 
excavation floor in Upper Fishladder Canyon (Plates 8 and 10).  

8.4 Risk Assessment Summary 

A human and ecological risk assessment is presented in Appendix H.  

8.4.1 Human Health Risk Assessment 

With the exception of SWMU 16-003(o), the concentrations of carcinogenic COPCs were less than their 
respective industrial SSLs for all other consolidated units and SWMUs. The cumulative incremental 
excess cancer risk for Consolidated Units 13-003(a)-99 and 16-003(n)-99 and SWMUs 16-026(j2) and 
16-029(f) are below the NMED target cancer risk level of 10-5 (NMED 2005, 90802). For SWMU 
16-003(o), arsenic and benzo(a)pyrene had 95% UCL concentrations above their respective industrial 
SSLs. The cumulative cancer risk for SWMU 16-003(o) was approximately 7 x 10-5, which is above the 
NMED target cancer risk level of 10-5 (NMED 2005, 90802). 

The noncarcinogenic hazard index (HI) values were less than 1.0 for all consolidated units and SWMUs, 
with a maximum HI of 0.69 for SWMU 16-003(o). Therefore, none of the sites exceed the NMED target 
level of an HI of 1.0 (NMED 2005, 90802).  

8.4.2 Ecological Risk Assessment 

COPCs were detected at elevated concentrations in samples collected from SWMU 16-003(o). As a 
result, the HI values for several receptors (adjusted for population area use) are above 1.0. The 
ecological risk will be reevaluated after removal activities proposed in section 9.0. 

9.0 RECOMMENDATIONS 

The recommendations presented in the following sections identify the additional data needed to 
adequately define the nature and extent of contamination and address issues related to potential risk.  



Investigation Report for the TA-16-340 Complex  

January 2006 44 ER2005-0678 

9.1 Additional Data Requirements 

As concluded in section 8.0, the vertical and/or lateral extents of contamination have not been adequately 
defined for Consolidated Unit 13-003(a)-99, Consolidated Unit 16-003(n)-99 and SWMUs 16-003(o), 
16-026(j2), and 16-029(f). To further define the nature and extent of contamination, the actions described 
below are proposed for Consolidated Units 13-003(a)-99 and 16-003(n)-99 and SWMUs 16-003(o), 
16-026(j2), and 16-029(f). 

Consolidated Unit 13-003(a)-99 

To delineate the vertical extent of metals contamination at Location 13-23558, one borehole will be drilled 
at this location to a depth of 20 ft bgs (Figure 9.1-1). One tuff sample will be collected at the total depth 
and analyzed for TAL metals (EPA SW-846 Methods 6010B, 6020, and 7470A/7471A) and anions, 
including nitrate (EPA Method 300) (EPA 1997, 57589). To define the lateral extent of contamination, one 
soil and one tuff sample will be collected 25 ft south of Location 13-23552, as shown in Figure 9.1-1, that 
will be analyzed for TAL metals (EPA SW-846 Method 6010B, 6020, and 7470A/7471A); anions, 
including nitrate (EPA Method 300); and PAHs (EPA SW-846 Method 8270C) (EPA 1997, 57589). 

Consolidated Unit 16-003(n)-99 

To further define the vertical extent of contamination at the former Building 16-342 sump and drainline 
outfall locations, two boreholes will be drilled at the locations shown in Figure 9.1-1. The first proposed 
borehole (at Location 16-23574) corresponds to a tuff sample that had elevated concentrations of both 
inorganic (e.g., arsenic) and organic (e.g., PAHs) COPCs at 2 ft below the sump excavation floor 
(approximately 6 ft bgs to 6.5 ft bgs). The second proposed borehole (Location 16-23579) corresponds to 
the drainline outfall where both inorganic (e.g., barium) and organic (e.g., HMX and TATB) COPCs were 
detected at elevated concentrations at approximately 8 ft bgs to 8.5 ft bgs. Both proposed boreholes will 
be drilled to a depth of 15 ft bgs, and confirmation samples will be collected at the bottom/total depth of 
each borehole. Samples associated with these proposed boreholes will be analyzed for TAL metals (EPA 
SW-846 Methods 6010B, 6020, and 7470A/7471A); anions, including nitrate (EPA Method 300); VOCs 
(EPA SW-846 Method 8260B); SVOCs (EPA SW-846 Method 8270C); and HE (EPA SW-846 Method 
8321) (EPA 1997, 57589). 

SWMU 16-003(o) 

To further define the vertical extent of contamination at the former Building 16-340 sump locations (102, 
103/104, and 110), three proposed boreholes will be drilled at the locations shown in Figure 9.1-1. The 
first proposed borehole (Location 16-23591) corresponds to a tuff sample collected at approximately 4.5 ft 
bgs where benzo(a)pyrene was detected at a concentration that exceeded the industrial SSL. The second 
proposed borehole (Location 16-23597) corresponds to tuff samples collected at approximately 4.5 ft bgs 
and 6.5 ft bgs that had elevated concentrations of TATB that increased slightly with depth. The third 
proposed borehole (Location 16-23619) corresponds to a tuff sample collected at approximately 4.5 ft 
bgs, where an elevated concentration of RDX (89.9 mg/kg) was detected. All three proposed boreholes 
will be drilled to a depth of 15 ft bgs, and confirmation samples will be collected at the bottom/total depth 
of each borehole. Samples associated with these proposed boreholes will be analyzed for anions, 
including nitrate (EPA Method 300); TAL metals (EPA SW-846 Methods 6010B, 6020, and 
7470A/7471A); VOCs (EPA SW-846 Method 8260B); SVOCs (EPA SW-846 Method 8270C); and HE 
(EPA SW-846 Method 8321) (EPA 1997, 57589). 
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To bound the lateral extent of contamination in the upper drainage of Fishladder Canyon, four additional 
paired samples (surface and soil/tuff interface) will be collected from two transects that intersect the 
former fishladder structure location (Figure 9.1-1). Because most surface soils in the upper drainage of 
Fishladder Canyon have been disturbed (e.g., through the installation of the access road or soil-removal 
excavation activities), the locations of the samples will be biased to include undisturbed areas. These 
paired samples will be analyzed for anions, including nitrate (EPA Method 300); TAL metals (EPA 
SW-846 Methods 6010B, 6020, and 7470A/7471A) plus cyanide (EPA SW-846 Method 9010) and 
uranium (EPA SW-846 Method 6020); VOCs (EPA SW-846 Method 8260B); SVOCs (EPA SW-846 
Method 8270C); and HE (EPA SW-846 Method 8321) (EPA 1997, 57589). 

No additional soil samples are proposed for the drainage’s farthest reaches. The Watershed Integration 
Program’s investigation of Fishladder Canyon will further evaluate downgradient contamination from this 
SWMU. 

SWMUs 16-026(j2) and 16-029(f) 

To further define the vertical extent of contamination at the former Building 345 sump and drainline, two 
boreholes will be drilled at the locations shown in Figure 9.1-1. The first borehole (Location 16-23706) 
corresponds to a tuff sample (collected at approximately 6.5 ft bgs), where both organic chemicals [e.g., 
benzo(a)pyrene] and inorganic chemicals (e.g., lead) were detected at elevated concentrations. The 
second borehole will be advanced at a new location 50 ft southeast of Location 16-23706 to coincide with 
the terminus of the removed drainline. Both proposed boreholes will be drilled to a depth of 15 ft bgs, and 
a sample will be collected at the bottom/total depth of each borehole. Samples associated with these 
proposed boreholes will be analyzed for anions, including nitrate (EPA Method 300); TAL metals (EPA 
SW-846 Methods 6010B, 6020, and 7470A/7471A); VOCs (EPA SW-846 Method 8260B); SVOCs (EPA 
SW-846 Method 8270C); and HE (EPA SW-846 Method 8321) (EPA 1997, 57589).  

To bound the lateral extent of contamination in the drainage reach of SWMU 16-026(j2), paired samples 
(one surface sample and one tuff sample) will be collected from one location in the next sediment trap 
east of Location 16-23702. These samples will be analyzed for anions, including nitrate (EPA Method 
300); TAL metals (EPA SW-846 Methods 6010B, 6020, and 7470A/7471A); SVOCs (EPA SW-846 
Method 8270C); and HE (EPA SW-846 Method 8321) (EPA 1997, 57589). 

The analytical data from the proposed boreholes and paired samples at each site will be evaluated, and if 
the lateral and vertical extent of contamination is not bounded, the paired sample and borehole locations 
will be reevaluated and drilled at least another 5 ft, if necessary. 

9.2 Additional Remediation Requirements 

To address the potential risk issues identified in Appendix H, additional soil-removal actions in the upper 
fishladder drainage will be conducted. Elevated concentrations of arsenic and PAHs [specifically, 
benzo(a)pyrene] were detected above industrial SSLs at 12 locations in the upper drainage of Fishladder 
Canyon. Figure 9.2-1 shows the proposed excavation and confirmation sample locations. Because the 
thickness of soil in Upper Fishladder Canyon varies considerably, contaminated soil at these locations will 
be excavated to the underlying tuff, and verification/confirmation samples will be collected from the 
excavation floor and subsurface (e.g., bottom of the excavation and 2 ft below the excavation floor). After 
completing the excavation activities, confirmation soil samples also will be collected at locations around 
the perimeter of the excavations (surface and 2 ft bgs). Assuming an average soil thickness of 2 ft, the 
proposed excavation activities corresponding to the 12 locations are shown in Figure 9.2-1, and the 
estimated volumes of soil to be removed at SWMU 16-003(o) are summarized in Table 9.2-1. 
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An estimated 90 yd3 of contaminated soil (encompassing the 12 locations exceeding the industrial SSLs) 
will be removed downslope from the former Building 340 outfall. Samples collected from the excavation 
floor and subsurface, and surface soil samples collected along the excavation perimeters, will be 
analyzed for TAL metals (EPA SW-846 Methods 6010B, 6020, and 7470A/7471A) and PAHs (EPA 
SW-846 Method 8270C) (EPA 1997, 57589).  

9.3 Additional Monitoring Requirements 

The alluvial groundwater monitoring wells (Wells 16-25278, 16-25279, and 16-25280) will be inspected 
for the presence of water on a quarterly basis. If groundwater is present in any of these wells, unfiltered 
alluvial groundwater samples will be collected for the following analyses: HE (EPA SW-846 Method 
8321); perchlorate (EPA SW-846 Method 8321); anions, including nitrate (EPA Method 300); VOCs (EPA 
SW-846 Method 8260B); SVOCs (EPA SW-846 Method 8270C) and TAL metals (EPA SW-846 Methods 
6010B, 6020, and 7470A/7471A) plus cyanide (EPA SW-846 Method 9010) and uranium (EPA SW-846 
Method 6020) (EPA 1997, 57589). Filtered alluvial groundwater samples will be collected and analyzed 
for TAL metals (EPA SW-846 Methods 6010B, 6020, and 7470A/7471A) plus cyanide (EPA SW-846 
Method 9010) and uranium (EPA SW-846 Method 6020) (EPA 1997, 57589). Alluvial groundwater 
sampling will be conducted for a minimum of four quarters, after which the need for further monitoring will 
be evaluated based on the groundwater monitoring results. These locations may be included in the 
annual update to the sitewide monitoring plan based upon the analytical results.  

9.4 Procedures and Reporting 

All drilling, excavation, and sampling procedures will be performed in accordance with the methods in the 
approved investigation work plan (LANL 2004, 87345; LANL 2004, 87395). The fieldwork will be 
completed within one year of approval of this investigation report by NMED. A one-year field campaign 
will allow two rounds of sampling to define the nature and extent of contamination, if needed. An 
addendum to this investigation report, summarizing the results and conclusions of the additional proposed 
activities, will be submitted to NMED within 90 days after the receipt of the validated data packages. 
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Figure 1.0-1. Location of TA-16-340 Complex with respect to Laboratory TAs  
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Figure 2.1-1. TA-16-340 Complex and adjacent consolidated units or SWMUs 
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Figure 2.3-1. TA-16-340 Complex Phase I RFI sampling locations with COPCs that exceeded industrial SSLs 
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Figure 2.3-2. Alluvial monitoring well locations (based on HRR geophysical survey) 
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(a) 

 

(b) 

Figure 4.2-1. (a) Air rotary coring/drilling at the upper intermediate borehole location 16-23691 
(October 2004); (b) air rotary coring/drilling at the lower intermediate borehole 
location 16-23692 (November 2004) 
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Figure 4.3-1. Drill hole correlations (west-northwest to east-southeast) 



Investigation Report for the TA-16-340 Complex 

ER2005-0678 59 January 2006 

R-31 

DT-9 

CdV-R-15-3 

R
io

 G
ra

nd
e 

 

LANL boundary 

R-25 Well

CdV-16-2(i) 

CdV-16-1(i) 

SHB-3 

CdV-R-37-2

DT-5A 

DT-10 

TW-2 

R-7 

O-4 
Sigma Mesa 

TW-8 

R-15 PM-5 

PM-4 

R-19 

SHB-1 

 

R-22 

R-5 

O-1 

R-9 

R-12 R-13 

R-8 
Approximate location of

TA-16-340 Complex

CdV-3(i) CdV-3(i) CdV-16-3(i)

N

Well

F4.3-2, Fishladder IR, 012306, ptm

PM-2 PM-2 PM-2 

 

Figure 4.3-2. Drill hole correlations (north to south) 
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Figure 4.3-3. Stratigraphy at the TA-16-340 Complex, based on the stratigraphy from Well R-25 
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Figure 4.3-4. High-resolution resistivity geophysical survey 
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(a) 

 

 

(b) 

Figure 5.0-1. (a) Field-screening and verification sampling at the human-made fixture/structure 
excavation floor and boundaries; (b) John Deere 310G backhoe, equipped with a 
breaker (hydraulic hammer attachment), used to fracture densely welded tuff for 
removal with the track excavator and/or verification sampling 
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(a) 

 

 

(b) 

Figure 5.2-1. (a) Removal of aluminum alloy sump inside concrete enclosure; (b) 6-in. vitrified-
clay pipes (VCPs) between sump and drainline outfall at former Building 16-342 
(May 2005) 
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(a) (b) 

 

  

(c) (d) 

Figure 5.3-1. Human-made fixture/structure removal at former Building 16-340, including 
(a) D&D removal of VCP drainline between six sumps (March/April 2005);  
(b) Interim action removal of 6-in. VCP between Bay 110 sump and 
Manhole/Structure 16-811 (May 2005); (c) Interim action removal of additional 10-in. 
VCP between Structures 16-811 and 16-812 (July 2005); (d) staging and 
decontamination of VCP segments in lined containment area 
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(a) (b) 

 

  

(c) (d) 

Figure 5.3-2. During past facility operations, wastewater discharged (a) from a 6-in.-diameter 
steel pipe (Outfall 05A054) to a 10-in.-diameter PVC trough; (b) from the 10-in.-
diameter PVC trough to a v-notched weir; (c) from the weir to the PVC trough that 
descends approximately 150 ft south; (d) along the stair-stepped trough 
approximately 200 ft east to the terminus in Fishladder Canyon (October 2004) 
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(a) (b)  

 

  

(c) (d) 

Figure 5.3-3. (a) Soil/tuff excavation at Phase I RFI target location 16-02024 in drainage channel; 
(b) transfer of excavated soil/tuff to roll-off bins using a 3.5-yd3 loader 
(November 2004); (c) soil/tuff excavation at Phase I RFI target location 16-01663 at 
top of fishladder trench; (d) excavation of fishladder trench on south slope of 
Upper Fishladder Canyon (June 2005) 
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(a) 

 

 

(b) 

Figure 5.3-4. (a) HE product (HMX/RDX/PETN) inside 6-in. VCP at TA-16-340, and (b) HE product 
(PETN) removed from the drainline and placed in 5-gal. bucket (May 2005) 
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 Figure 7.1-1. TA-16-340 Complex, Consolidated Unit 13-003(a)-99, field-screening sampling locations along the former septic line 
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Figure 7.1-2. TA-16-340 Complex, Consolidated Unit 16-003(n)-99, field-screening sampling locations at sump and drainline excavations 
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Figure 7.1-3. TA-16-340 Complex, SWMUs 16-029(f) and 16-026(j2), field-screening sampling locations at sump, drainline, and drainage excavations 
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Figure 7.1-4. TA-16-340 Complex, Consolidated Unit 13-003(a)-99, confirmation sample locations along the former septic line 
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Figure 7.1-5. TA-16-340 Complex, Consolidated Unit 16-003(n)-99, confirmation sample locations at sump and drainline excavations 
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Figure 7.1-6. TA-16-340 Complex, SWMU 16-003(o), confirmation sample locations at the sumps and drainline 
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Figure 7.1-7. TA-16-340 Complex, SWMU 16-003(o), confirmation sample locations in Lower Fishladder Canyon 
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Figure 7.1-8. TA-16-340 Complex, SWMUs 16-029(f) and 16-026(j2), confirmation sample locations at sump, drainline, and drainage excavations 
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Figure 7.2-1. TA-16-340 Complex, SWMU 16-003(o), field-screening samples with organic chemical detections at sumps and drainline 
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Figure 7.2-2. TA-16-340 Complex, SWMU 16-003(o), field-screening samples with inorganic chemical detections at sumps and drainline 
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Figure 7.2-3. TA-16-340 Complex, Consolidated Unit 16-003(n)-99, field-screening sampling locations with organic chemical detections 
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Figure 9.1-1. TA-16-340 Complex, proposed borehole, paired sampling, and surface sampling locations 
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Figure 9.2-1. TA-16-340 Complex, SWMU 16-003(o), proposed excavation locations 
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Table 5.0-1 
Removal of Contaminated Soil and Tuff at the TA-16-340 Complex 

Excavation Dimensions 

SWMU/Bldg. 
Type of 

Excavation Area 
Length 

(ft) 
Width 

(ft) 
Depth 

(ft) 
Volume 

(yd3) Description of Excavation Area 
Two Phase I RFI 
target locations 
(RE16-01536 and 
RE16-01663) 

70 4 1 10.4 Suspected contamination below 
former fishladder structure on 
upper south canyon slope 

Pothole—upper 
Fishladder Canyon 
(RE16-05-62039) 

4 4 2 1.0 Suspected contamination below 
drainline outfall on upper 
fishladder slope 

Pothole—upper 
Fishladder Canyon 
(RE16-05-62036) 

4 4 2.5 1.5 Suspected contamination below 
drainline outfall on upper 
fishladder slope 

Pothole—upper 
Fishladder Canyon 
(RE16-05-62041) 

4 4 3 2.0 Suspected contamination below 
drainline outfall on upper 
fishladder slope 

Pothole—upper 
Fishladder Canyon 
(RE16-05-62051) 

4 4 2 1.0 Suspected contamination below 
drainline outfall on upper 
fishladder slope 

Phase I RFI target 
location (16-01669) 

4 6 9.5 8.4 Residual contamination 
exceeding industrial SSLs 

Phase I RFI target 
location (16-01670) 

4 6 9 8.0 Residual contamination 
exceeding industrial SSLs 

Phase I RFI target 
location (16-01671) 

4 6 4.5 4.0 Residual contamination 
exceeding industrial SSLs 

Phase I RFI target 
location (16-02024) 

4 6 4 3.6 Residual contamination 
exceeding industrial SSLs 

Phase I RFI target 
location (16-01542) 

4 6 5.5 4.9 Residual contamination 
exceeding industrial SSLs 

16-003(o)/ 
16-340 

Suspected drainline 
release (MH-811 
overexcavation) 

6 6 8 10.7 Suspected contamination below 
drainline near west side of 
Manhole 16-811 coupling area 

Phase I RFI target 
location (16-01551) 

6 4 2.5 2.5 Residual contamination 
exceeding industrial SSLs 

Two Phase I RFI 
target locations (16-
02166 and 16-01552) 

12 4 2.5 4.5 Residual contamination 
exceeding industrial SSLs 

16-029(f)/ 
16-345 

Phase I RFI target 
location (16-01553) 

6 4 2.5 2.5 Residual contamination 
exceeding industrial SSLs 

Building 342 sump 
excavation 

8 8 6 14.0 Suspected contamination below 
Building 342 sump/drainline 
coupling 

16-003(n)-99/ 
16-342 

Suspected drainline 
release (Building 342 
overexcavation) 

12 8 6 21.0 Suspected contamination 
extending northeast from 
Building 342 sump/drainline 
coupling 

Total excavated 100  
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Table 7.1-1 
Summary of Samples Collected from the TA-16-340 Complex 

Sample Area and 
Number of Confirmation 

Samples Collected 

Sample Media Type and 
Number of Confirmation 

Samples Collected 

Confirmation Sample 
Depth Range 

(ft bgs) 

Consolidated Unit 13-003(n)-99 

Soil (3) 3–5 Septic line (7) 

Tuff (4) 5–7 

Borehole (2) Tuff (2) 11–12.2 

Consolidated Unit 16-003(n)-99 
Fill (6) 3.5–5 Sump (11) 

Tuff (5) 6–6.5 

Drainline (4) Soil (1) 2–2.5 

 Fill (2) 2.5–4.5 

 Tuff (2) 6–8.5 

Drainline (7) Soil (3) 0–5.4 

 Fill (1) 0–0.5 

 Tuff (3) 2–7 

SWMU 16-003(o) 
Soil (1) 3–3.5 

Fill (14) 4–4.5 

Sump (28) 

Tuff (13) 5–6.5 

Soil (5) 6–8.5 

Fill (7) 4–4.5 

Drainline (24) 

Tuff (12) 6–10.5 

Soil (44) 0–10.5 Drainage (69) 

Tuff (25) 0–10.5 

Soil (2) 0–1 Borehole (17) 

Tuff (15) 17.5–194 

SWMUs 16-026(j2) and 16-029(f) 
Fill (3) 2.5–4.5 Sump (6)  

Qbt4 (3) 4.5–6.5 

Soil (4) 0–2.5 

Sediment (1) 2.5–3 

Fill (2) 2–3.5 

Drainline (6) 

Qbt4 (3) 4.5–5.5 

Sediment (3) 0–2.5 

Fill (2) 2–2.5 

Drainage (11) 

Qbt4 (6) 2.5–5 
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Table 7.2-1 
Soil, Fill, Sediment, and Tuff Field Screening and Verification Sampling 

Septic 
Line Sump Drainline Drainage 

Additional 
Drainline Totals 

Site 
Screening and 

Verification Sampling (Requireda/Collected) 
Screening samples 12/12 n/ab n/a n/a n/a 12/12 

D TECHc samples 7/12 n/a n/a n/a n/a 7/12 

Verification sample 
locations 

5/5 n/a n/a n/a n/a 5/5 

Consolidated Unit 
13-003(a)-99 

Verification samples 8/8 n/a n/a n/a n/a 8/8 

Screening samples n/a 48/48 12/32 24/118d 8/8 92/206 

D TECH samples n/a 24/47 6/32 104/107d 8/8 142/194 

Verification sample 
locations 

n/a 12/13 4/9 28/42d 4/4 48/68 

SWMU 16-003(o) 

Verification samples n/a 24/26 8/22 43/69d 8/8 83/125 

Screening samples n/a 8/13 6/4e 0/0 n/a 14/17 

D TECH samples n/a 4/13 3/4 0/0 n/a 7/17 

Verification sample 
locations 

n/a 2/5 2/2 4/4 n/a 8/11 

Consolidated Unit 
16-003(n)-99 

Verification samples n/a 4/10 4/4 8/7f n/a 16/21 

Screening samples n/a 8/8 2/8 8/17 n/a 18/33 

D TECH samples n/a 4/8 1/8 4/17 n/a 9/33 

Verification sample 
locations 

n/a 2/3 2/3 5/6 n/a 9/12 

SWMUs 16-026(j2) 
and 16-029(f) 

Verification samples n/a 4/6 4/6 9/11 n/a 17/23 
a Number of samples/locations required by the NMED-approved investigation work plan (LANL 2004, 87345; LANL 2004, 87395). 
b n/a = Not applicable; these types of structures or feature were not located in the referenced consolidated units or SWMUs. 
c D TECH is a field-screening method used to detect concentrations of RDX (cyclotrimethylenetrinitramine) within soil, rock, or sediment 

samples. 
d For SWMU 16-003(o), Building 16-340, the number of drainage samples collected include sampling points associated with the former 

fishladder structure. 
e For Consolidated Unit 16-003(n)-99, Building 16-342, the number of drainline samples is less than required in the investigation work 

plan because the drainline only extends 50 ft. 
f For Consolidated Unit 16-003(n)-99, Building 16-342, the farthest upgradient historic location (16-01530), required that only one 

verification sample be collected below the soil/tuff interface zone. 
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Table 9.2-1 
Proposed Volume of Soil to Be Removed at SWMU 16-003(o) 

Location Size of Excavation 
Estimated Volume 

(yd3) 
16-23672 10 ft × 10 ft × 2 ft deep 7.5 

16-23671 and 16-23676 20 ft × 10 ft × 2 ft deep 15 

16-23677, 16-23678, 16-23681, and 16-23682 30 ft × 20 ft × 2 ft deep 45 

16-24907, 16-24908, 16-24910, and 16-24923 20 ft × 10 ft × 2 ft deep 15 

16-24906 10 ft × 10 ft × 2 ft deep 7.5 

Total 90 
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A-1.0 ACRONYMS AND ABBREVIATIONS 

AES atomic emission spectroscopy 
ALLH  all horizons  
AOC  area of concern 
AUF area use factor 
bgs  below ground surface 
BMP  best management practice 
BV  background value  
CD compact disc 
COPC  chemical of potential concern 
CRDL contract-required detection limit 
CRWSS consolidated remote waste storage site (forms) 
CSM conceptual site model 
CVAA cold vapor atomic absorption 
CWDR chemical waste disposal request 
D&D  decontamination and decommissioning 
DOE  Department of Energy (U.S.) 
ECR Environmental Characterization and Remediation (an ENV group) 
ENV  Environmental Stewardship (a Laboratory division) 
EPA  Environmental Protection Agency (U.S.) 
EQL estimated quantitation limit 
ER  environmental restoration 
ERS  Environmental Remediation and Surveillance (an ENV program) 
ESL  ecological screening level 
GFAA graphite furnace atomic absorption  
HE  high explosives 
HEXPMOD RDX-breakdown products 
HI  hazard index 
HIR historical investigation report 
HMX cyclotetramethylenetetranitramine (1,3,5,7-tetranitro-1,3,5,7,-tetracyclo-octane) 
HQ hazard quotient 
HR home range 
HRR high-resolution resistivity 
HSR  Health, Safety, and Radiation Protection (a Laboratory division) 
H-UCL upper confidence limit based on Land’s H-statistic 
IA interim action 
ICPES inductively coupled plasma emission spectroscopy 
ICPMS inductively coupled plasma mass spectrometry  
ID inside diameter 
ID identification 
IDW investigation-derived waste 
LANL  Los Alamos National Laboratory 
LCS laboratory control sample 
LIR Laboratory [LANL] implementation requirement 
LOAEL lowest-observed-adverse-effect level 
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MCL maximum contaminant level 
MDA  material disposal area 
MDA minimum detectable activity 
msl mean sea level 
NIST National Institute of Standards and Technology 
NMAC New Mexico Administrative Code 
NMED  New Mexico Environment Department 
NMHWA  New Mexico Hazardous Waste Act 
NMWQCC New Mexico Water Quality Control Commission 
NOAEL no-observed-adverse-effect level 
NOD notice of disapproval 
NPDES  National Pollutant Discharge Elimination System 
NTU nephelometric turbidity unit 
OD outside diameter 
OU operable unit 
PAH polyaromatic hydrocarbon 
PAUF population area use factor 
PCB  polychlorinated biphenyl 
PETN pentaerythritol tetranitrate 
PID  photoionization detector 
PPE personal protective equipment 
PRG preliminary remediation goal 
PVC polyvinyl chloride 
QA quality assurance 
Qbt Quarternary Bandelier Tuff 
QC quality control 
QMP quality management plan 
QP quality procedure 
R rejected 
RCRA  Resource Conservation and Recovery Act 
RCT  radiological control technician 
RDX cyclotrimethylenetrinitramine (1,3,5-trinitro-1,3,5-triazacyclohexane) 
RfD reference dose 
RFI  RCRA facility investigation 
SAL screening action level 
SCL sample collection log 
SED sediment 
SF slope factor 
SMO Sample Management Office 
SOP  standard operating procedure 
SOW statement of work 
SSHASP site-specific health and safety plan 
SSL  soil screening level 
SVOC  semivolatile organic compound 
SWMU  solid waste management unit 
SWRC Solid Waste Regulatory Compliance (an ENV group) 
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T&E threatened and endangered 
TA  technical area 
TAL  target analyte list 
TATB triaminotrinitrobenzene 
TBD to be determined 
TCLP  toxicity characteristic leaching procedure 
TD total depth 
TNT trinitrotoluene 
TOC top of casing 
TOC total organic carbon 
TPU total propagated uncertainty  
TRF treatment request form 
TRV toxicity reference value 
TSDF treatment, storage, and disposal facility 
U nondetected 
UCL  upper confidence limit 
VCA  voluntary corrective action 
VCP vitrified-clay pipe 
VF volatilization factor 
VOC  volatile organic compound 
WCSF  waste characterization strategy form 
WMC waste management coordinator 
WPF waste profile form 
WQH Water Quality and Hydrology (an ENV group) 
wt% weight percent 
XRF x-ray fluorescence 

A-2.0 GLOSSARY 

A 

abandonment—The plugging of a well or borehole in a manner that precludes the migration of surface 
runoff or groundwater along the length of the well or borehole. 

absorption—The uptake of water, other fluids, or dissolved chemicals by a cell or organism (e.g., tree 
roots absorb dissolved nutrients in soil). 

accuracy—A measure of the closeness of measurements to the true value of the parameter being 
measured. 

action level—(1) A numerical value that has been established by statistical analysis or has been set 
according to regulatory limits and is used as a criterion for action. Contamination found in a particular 
medium below an appropriate action level is not generally subject to remediation or further study. (2) A 
health- and environment-based concentration derived using chemical-specific toxicity information and 
standardized exposure assumptions. An action level can be developed on a facility-specific basis or can 
be taken from standardized lists. 

administrative authority—For Los Alamos National Laboratory, one or more regulatory agencies, such 
as the New Mexico Environment Department, the U.S. Environmental Protection Agency, or the U.S. 
Department of Energy, as appropriate. 
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administrative controls—Nonphysical or non-engineered mechanisms for managing risks to human 
health and the environment. 

administrative order on consent—A legal agreement signed by the U.S. Environmental Protection 
Agency and an individual, business, or other entity through which a violator agrees to pay for the 
correction of violations, take the required corrective or cleanup actions, or refrain from an activity. It 
describes the actions to be taken, may be subject to a comment period, applies to civil actions, and can 
be enforced in court. 

administrative record—All documents that the administrative authority considered, or relied on, when 
selecting the response action at a site, culminating in the record of decision for remedial action or an 
action memorandum for removal actions. 

adsorption—The surface retention of solid, liquid, or gas molecules, atoms, or ions by a solid. 

aggregate—At the Los Alamos National Laboratory, an area within a watershed containing solid waste 
management units (SWMUs) and/or areas of concern (AOCs), and the media affected or potentially 
affected by releases from those SWMUs and/or AOCs. Aggregates are designated to promote efficient 
and effective corrective action activities. 

aliquot—A measured portion of a sample taken for analysis. 

alkalinity—In water analysis, the presence of carbonates, bicarbonates, and/or hydroxides, and 
occasionally borates, chlorates, silicates, or phosphates. 

alluvial—Pertaining to geologic deposits or features formed by running water. 

alluvial fan—A fan-shaped piedmont accumulation of alluvium. 

alluvium—Soil deposited by a river or other running water. 

alpha radiation—A form of particle radiation that is highly ionizing and has low penetration. Alpha 
radiation consists of two protons and two neutrons bound together into a particle that is identical to a 
helium nucleus and can be written as He2+. 

analysis—A critical evaluation, usually made by breaking a subject (either material or intellectual) down 
into its constituent parts, then describing the parts and their relationship to the whole. Analyses may 
include physical analysis, chemical analysis, toxicological analysis, and knowledge-of-process 
determinations. 

analyte—The element, nuclide, or ion a chemical analysis seeks to identify and/or quantify; the chemical 
constituent of interest. 

analytical method—A procedure or technique for systematically performing an activity. 

annular seal—The material (usually cement grout or bentonite) placed in the space between a borehole 
wall and a well casing for zone isolation. Annular seals are most often used to prevent surface 
contamination from entering a borehole.  

annular space (annulus)—The space between a borehole wall and a well casing, or the space between 
a casing pipe and a liner pipe. 

anthropogenic—Of, relating to, or resulting from, the influence of human beings. 

applicable or relevant and appropriate requirements (ARARs)—(1) Those cleanup standards, 
standards of control, and other substantive requirements, criteria, or limitations promulgated under federal 
environmental, state environmental, or facility citing laws that specifically address a hazardous substance, 
pollutant, contamination, remedial action, location, or other circumstance found at a site. Only those state 
standards that are identified by a state in a timely manner and that are more stringent than federal 
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requirements may be applicable (see National Contingency Plan, section 300.5). (2) Requirements 
promulgated under federal or state law that specifically address the circumstances at a site. (3) 
Requirements and environmental laws that may be either "applicable" or "relevant and appropriate," but 
not both. The identification of ARARs must take place on a site-specific basis. 

aquifer—An underground geological formation (or group of formations) containing water that is the 
source of groundwater for wells and springs. 

aquitard—Geological formation that may contain groundwater but is not capable of transmitting 
significant quantities of it under normal hydraulic gradients. 

area of concern—(1) A release that may warrant investigation or remediation and is not a solid waste 
management unit (SWMU). (2) An area at Los Alamos National Laboratory that may have had a release 
of a hazardous waste or a hazardous constituent but is not a SWMU. 

area of contamination—As defined by the U.S. Environmental Protection Agency, certain areas of 
generally dispersed contamination that could be equated to a Resource Conservation and Recovery Act 
(RCRA) landfill. The movement of hazardous wastes within those areas would not be considered land 
disposal and would not trigger RCRA land-disposal restrictions. An area of contamination may be 
designated by the Environmental Remediation and Surveillance Program as part of a corrective action for 
waste management purposes, subject to approval by the administrative authority. 

area use factor—The ratio of an organism’s home range, breeding range, or feeding/foraging range to 
the area of the site under investigation. 

artificial fill—A material that has been imported and typically consists of disturbed soils mixed with 
crushed Bandelier Tuff or other rock types. 

ash-flow tuff—A tuff deposited by a hot, dense volcanic current. Ash-flow tuff can be either welded tuff or 
nonwelded tuff. 

assessment—(1) The act of reviewing, inspecting, testing, checking, conducting surveillance, auditing, or 
otherwise determining and documenting whether items, processes, or services meet specified 
requirements. (2) An evaluation process used to measure the performance or effectiveness of a system 
and its elements. In this glossary, assessment is an all-inclusive term used to denote any one of the 
following: audit, performance evaluation, management system review, peer review, inspection, or 
surveillance. 

assessment endpoint—In an ecological risk assessment, the expression of an environmental value to 
be protected (e.g., fish biomass or reproduction of avian populations). 

B 

background concentration—Naturally occurring concentrations of an inorganic chemical or radionuclide 
in soil, sediment, or tuff. 

background data—Data that represent naturally occurring concentrations of inorganic and radionuclide 
constituents in a geologic medium. Los Alamos National Laboratory’s (the Laboratory’s) background data 
are derived from samples collected at locations that are either within, or adjacent to, the Laboratory. 
These locations (1) are representative of geological media found within Laboratory boundaries, and (2) 
have not been affected by Laboratory operations. 

background level—(1) The concentration of a substance in an environmental medium (air, water, or soil) 
that occurs naturally or is not the result of human activities. (2) In exposure assessment, the 
concentration of a substance in a defined control area over a fixed period of time before, during, or after a 
data-gathering operation. 
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background sample—A sample collected from an area or site that is similar to the one being studied but 
known, or thought, to be free from constituents of concern. 

background value (BV)—A statistically derived concentration (i.e., the upper tolerance limit [UTL]) of a 
chemical used to represent the background data set. If a UTL cannot be derived, either the detection limit 
or maximum reported value in the background data set is used. 

basalt—A fine-grained, dark volcanic rock composed chiefly of plagioclase, augite, olivine, and 
magnetite. 

baseline risk assessment—A site-specific analysis of the potential adverse effects of hazardous 
constituents that have been released from a site in the absence of any controls or mitigating actions. A 
baseline risk assessment consists of the following four steps: data collection and analysis, exposure 
assessment, toxicity assessment, and risk characterization. 

bentonite—An absorbent aluminum silicate clay formed from volcanic ash and used in various 
adhesives, cements, and ceramic fillers. Because bentonite can absorb large quantities of water and 
expand to several times its normal volume, it is a common drilling mud additive. 

best management practices—Methods that have been determined to be the most effective, practical 
means of preventing or reducing pollution from nonpoint sources.  

beta radiation—High-energy electrons emitted by certain types of radioactive nuclei, such as potassium-
40. The beta particles emitted are a form of ionizing radiation also known as beta rays. 

bias—The systematic deviation from a true value that remains constant over replicated measurements 
within the statistical precision of the measurement process. 

biomass—The dry weight of living matter (including stored food) that is present in a species population. 
Biomass is expressed in terms of a habitat’s given area or volume. 

blank—A sample that is expected to have a negligible or unmeasurable amount of an analyte. Results of 
blank sample analyses indicate whether field samples might have been contaminated during the sample 
collection, transport, storage, preparation, or analysis processes. 

blind sample—See single blind sample and double blind sample. 

borehole—(1) A hole drilled or bored into the ground, usually for exploratory or economic purposes. (2) A 
hole into which casing, screen, and other materials may be installed to construct a well. 

borehole logging—The process of making remote measurements of physical, chemical, or other 
parameters at multiple depths in a borehole. 

breccia—A coarse-grained rock that consists of angular fragments cemented together or embedded in a 
fine-grained matrix. 

C 

calcrete—See pedogenic calcite or caliche. 

caldera—A large crater formed by a volcanic explosion or by the collapse of a volcanic cone. 

calibration—A process used to identify the relationship between the true analyte concentration or other 
variable and the response of a measurement instrument, chemical analysis method, or other 
measurement system.  

calibration blank—A calibration standard prepared to contain negligible or unmeasurable amounts of 
analytes. A calibration blank is used to establish the zero concentration point for analytical measurement 
calibrations. 
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calibration standard—A sample prepared to contain known amounts of analytes of interest and other 
constituents required for an analysis. 

caliche (properly called pedogenic calcite, also known as calcrete)—A layer of hard subsoil 
encrusted with calcium carbonate that occurs in arid or semiarid regions or precipitates out of 
groundwater (groundwater caliche). Typically found in near-surface soil. 

canopy—The cover formed by the leafy upper branches of surrounding trees and shrubs. 

canyon—A stream-cut chasm or gorge, the sides of which are composed of cliffs or a series of cliffs 
rising from the chasm’s bed. Canyons are characteristic of arid or semiarid regions where downcutting by 
streams greatly exceeds weathering. 

casing—A solid piece of pipe, typically steel, stainless steel, or polyvinyl chloride plastic, used to keep a 
well open in either unconsolidated material or unstable rock and as a means to contain zone-isolation 
materials, such as cement grout. 

certificate of completion—A document to be issued by the New Mexico Environment Department 
(NMED) under the March 1, 2005, Compliance Order on Consent (Consent Order) once NMED 
determines that the requirements of the Consent Order have been satisfied for a particular solid waste 
management unit or area of concern. 

certification—A signed statement required by permits, or certain enforcement documents (e.g., a 
compliance order), that is submitted with reports and other information requested by the administrative 
authority. Certification ensures that a document and all of its attachments were prepared under the 
direction or supervision of an authorized person in accordance with a system designed to ensure that 
qualified personnel properly gather and evaluate the information submitted. Known violations of 
certification carry significant penalties. 

chain of custody—An unbroken, documented trail of accountability that is designed to ensure the 
uncompromised physical integrity of samples, data, and records. 

chemical—Any naturally occurring or human-made substance characterized by a definite molecular 
composition.  

chemical analysis—A process used to measure one or more attributes of a sample in a clearly defined, 
controlled, and systematic manner. Chemical analysis often requires treating a sample chemically or 
physically before measurement. 

chemical interference—A chemical or physical entity whose influence results in a decrease or increase 
in the response of an analytical method or other measurement system relative to the response obtained 
in the absence of the entity. 

chemical of concern—A chemical identified in human-health or ecological risk assessments as posing a 
risk. 

chemical of potential concern (COPC)—A detected chemical compound or element that has the 
potential to adversely affect human receptors as a result of its concentration, distribution, and toxicity. 

chemical of potential ecological concern—A detected chemical compound or element that has the 
potential to adversely affect ecological receptors as a result of its concentration, distribution, and toxicity. 

cleanup—A series of actions taken to deal with the release, or threat of a release, of a hazardous 
substance that could affect humans and/or the environment. The term cleanup is sometimes used 
interchangeably with the terms remedial action, removal action, or corrective action. 
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cleanup levels—Media-specific contaminant concentration levels that must be met by a selected 
corrective action. Cleanup levels are established by using criteria such as the protection of human health 
and the environment; compliance with regulatory requirements; reduction of toxicity, mobility, or volume 
through treatment; long- and short-term effectiveness; implementability; and cost. 

Code of Federal Regulations (CFR)—A document that codifies all rules of the executive departments 
and agencies of the federal government. The code is divided into 50 volumes, known as titles. Title 40 of 
the CFR (referenced as 40 CFR) covers environmental regulations. 

cold vapor atomic absorption—An analytical technique used for measuring mercury that is described in 
U.S. Environmental Protection Agency Methods 7470A (“Mercury in Liquid Waste”) and 7471A (“Mercury 
in Solid or Semisolid Waste”). The technique is based on the absorption of nonionizing radiation at 253.7 
nanometers (nm) by mercury vapor. The mercury is reduced to the elemental state and aerated from 
solution in a closed system. The mercury vapor passes through a cell positioned in the light path of an 
atomic absorption spectrophotometer. Absorbance (peak height) is measured as a function of mercury 
concentration. 

collocated sample—One of two or more samples collected within close proximity of each other and 
meant to represent the same immediate area. 

colluvium—A loose deposit of rock debris accumulated through the action of gravity at the base of a cliff 
or slope. 

comment period—The time provided for the public to review and comment on a regulation action or rule-
making after it has been published. 

community—In ecology, an assemblage of populations of different species within a specified location in 
space and time. Sometimes, a particular subgrouping may be specified, such as the fish community in a 
lake or the soil arthropod community in a forest. 

comparability—A qualitative measure of the degree to which one item or data set can be compared with 
another. 

Compliance Order on Consent (Consent Order)—For the Environmental Remediation and Surveillance 
Program, an enforcement document signed by the New Mexico Environment Department, the U.S. 
Department of Energy, and the Regents of the University of California on March 1, 2005, which 
prescribes the requirements for corrective action at Los Alamos National Laboratory. The purposes of the 
Consent Order are (1) to define the nature and extent of releases of contaminants at, or from, the facility; 
(2) to identify and evaluate, where needed, alternatives for corrective measures to clean up contaminants 
in the environment and prevent or mitigate the migration of contaminants at, or from, the facility; and (3) 
to implement such corrective measures. The Consent Order supersedes the corrective action 
requirements previously specified in Module VIII of the Laboratory’s Hazardous Waste Facility Permit. 

composite sample—A sample collected over a temporal or spatial range that typically= consists of a 
series of discrete equal samples that have been combined. 

conceptual hydrogeologic model—An approximation of the occurrence, movement, and quality of 
groundwater in a given area and the relationship of that groundwater to the surface water, soil water, and 
geologic framework in that area. 

conceptual model—See site conceptual model. 

confined—Pertaining to groundwater in an artesian aquifer.  

confluence—A place where two or more streams or canyons meet; the point where a tributary meets the 
main stream. 
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Consent Order—See Compliance Order on Consent. 

consolidated unit—A group of solid waste management units (SWMUs), or SWMUs and areas of 
concern, which generally are geographically proximate and have been combined for the purposes of 
investigation, reporting, or remediation. 

construction worker scenario—A land-use condition that evaluates exposures to a human receptor 
throughout a construction project. The activities typically involve substantial short-term on-site exposures. 

contaminant—(1) Chemicals and radionuclides present in environmental media or on debris above 
background levels. (2) According to the March 1, 2005, Compliance Order on Consent (Consent Order), 
any hazardous waste listed or identified as characteristic in 40 Code of Federal Regulations (CFR) 261 
(incorporated by 20.4.1.200 New Mexico Administrative Code [NMAC]); any hazardous constituent listed 
in 40 CFR 261 Appendix VIII (incorporated by 20.4.1.200 NMAC) or 40 CFR 264 Appendix IX 
(incorporated by 20.4.1.500 NMAC); any groundwater contaminant listed in the Water Quality Control 
Commission (WQCC) Regulations at 20.6.3.3103 NMAC; any toxic pollutant listed in the WQCC 
Regulations at 20.6.2.7 NMAC; explosive compounds; nitrate; and perchlorate. (Note: Under the Consent 
Order, the term “contaminant” does not include radionuclides or the radioactive portion of mixed waste.) 

continuing calibration—A combination of calibration blank and check standards used to determine if an 
instrument’s response to an analyte concentration is within acceptable bounds relative to its initial 
calibration. A continuing calibration is performed every 12 h of operation or every 10 injections, depending 
on the analytical test method, thus verifying the satisfactory performance of an instrument on a day-to-day 
basis. The continuing-calibration 12-h period assumes that the instrument has not been shut down since 
the initial calibration. 

contract analytical laboratory—An analytical laboratory under contract to the University of California to 
analyze samples from work performed at Los Alamos National Laboratory. 

contract-required detection limit (CRDL)—The minimum reporting limits required under a contract 
between Los Alamos National Laboratory and a contract laboratory. The CRDLs are not necessarily 
intrinsically tied to instrument sensitivity; rather they are reporting limits.  

controlled area—An indoor or outdoor Los Alamos National Laboratory area to which access is 
controlled for security reasons or for the protection of individuals from exposure to radiation and/or 
hazardous materials. 

corrective action—(1) In the Resource Conservation and Recovery Act, an action taken to rectify 
conditions potentially adverse to human health or the environment. (2) In the quality assurance field, the 
process of rectifying and preventing nonconformances. 

corrective measure—An action taken at a solid waste management unit or area of concern to protect 
human health or the environment in the event of a release of contaminants into the environment, or to 
prevent a release of contaminants into the environment. 

corrective measure evaluation—An evaluation of potential remedial alternatives undertaken to identify 
a preferred remedy that will be protective of human health and the environment and that will attain 
appropriate cleanup goals. 

corrective measures implementation plan—A detailed plan and specifications to implement an 
approved remedy at a facility. The corrective measures implementation plan is the third step in the 
corrective action process and includes the design, construction, maintenance, and monitoring of the 
chosen remedy. 

corrective measures study—A formal process for identifying and evaluating alternative remedies for 
releases at a facility. 
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cumulative risk—The evaluation of a simultaneous exposure of a receptor to multiple media, pathways, 
and contaminants in order to estimate the resulting health and environmental effects. 

Curie—A unit of radioactivity defined as the quantity of any radioactive nuclide that has an activity of 3.7 
× 1010 disintegrations per second (dps). 

cutter head—An auger bit that is attached to the leading auger flight section and cuts a hole for the 
auger to follow. The bit may be either a coring head or a full-face bit. 

D 

daily calibration—The combination of a calibration blank and calibration standard used to determine if 
the instrument response to an analyte concentration is within acceptable bounds relative to the initial 
calibration. A daily calibration establishes the instrument response factors on which quantitations are 
based, thus verifying the satisfactory performance of an instrument on a day-to-day basis. 

data package—The hard copy deliverable for each sample delivery group produced by a contract 
analytical laboratory in accordance with the statement of work for analytical services.  

data-quality assessment—The statistical and/or scientific evaluation of a data set that establishes 
whether the data set is adequate for its intended use. 

data-quality objectives—Qualitative and quantitative statements of the overall level of uncertainty that a 
decision maker will accept regarding results or decisions based on environmental data. The objectives 
provide the statistical framework for planning and managing environmental data operations that will meet 
user needs. 

data validation—A systematic process that applies a defined set of performance-based criteria to a body 
of data and that may result in the qualification of the data. The data-validation process is performed 
independently of the analytical laboratory that generates the data set and occurs before conclusions are 
drawn from the data. The process may include a standardized data review (routine data validation) and/or 
a problem-specific data review (focused data validation). 

data verification—The process of evaluating the completeness, correctness, consistency, and 
compliance of a laboratory data package against a specified standard or contract. 

• Completeness: All required information is present—in both hard copy and electronic forms. 

• Correctness: The reported results are based on properly documented and correctly applied 
algorithms. 

• Consistency: The values are the same when they appear in different reports or are transcribed from 
one report to another. 

• Compliance: The data pass numerical quality-control tests based on parameters or limits specified in 
a contract or in an auxiliary document. 

decision-level concentration—The concentration at which a 5% probability exists of reporting a false 
positive for a sample that contains no analytes. 

decision peer review—A technical (subject-matter-expert) review that occurs before document writing 
has begun. The focus of the decision peer review is on the appropriateness of the stated objectives for 
the identified problem, on the adequacy of the proposed approach to address the objectives, and on the 
identification of concerns and necessary contingencies. Any decision that is expected to lead to the 
writing of a peer-reviewed document is subject to a decision peer review and falls under Quality 
Procedure 3.5, Peer Review Process. 
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decommissioning—The permanent removal of facilities and their components from service after the 
discontinued use of structures or buildings that are deemed no longer useful. Decommissioning must take 
place in accordance with regulatory requirements and applicable environmental policies. 

decontamination—The removal of unwanted material from the surface of, or from within, another 
material.  

detect (detection)—An analytical result, as reported by an analytical laboratory, that denotes a chemical 
or radionuclide to be present in a sample at a given concentration. 

detection limit—The minimum concentration that can be determined by a single measurement of an 
instrument. A detection limit implies a specified statistical confidence that the analytical concentration is 
greater than zero. 

detector background—The ambient signal response recorded by radioactivitymeasuring instruments 
that is independent of radioactivity contributed by the radionuclides being measured in the sample. 

discharge—The accidental or intentional spilling, leaking, pumping, pouring, emitting, emptying, or 
dumping of hazardous waste into, or on, any land or water. 

disposal—The discharge, deposit, injection, dumping, spilling, leaking, or placing of any solid waste or 
hazardous waste into, or on, any land or water so that such solid waste or hazardous waste or any 
constituent thereof may enter the environment or be emitted into the air or discharged into any waters, 
including groundwaters. 

dissolved oxygen—The amount of oxygen dissolved in water, in parts per million (ppm) by weight or in 
milligrams per liter (mg/L) by volume. 

document peer review—A technical, regulatory, and legal review of a final, professionally edited 
document. Before the peer review, the document should receive a Level 3 (full) edit as defined by Los 
Alamos National Laboratory’s Communication Arts and Services (IM-1) Group. Because this review 
follows the decision peer review, the approach should already have been agreed upon. Thus, the primary 
focus of a document peer review is on content (and to a lesser extent on approach; the clarity of 
presentation; and a consistent, appropriate format). The document peer review may be either a panel 
review or a read review. Quality Procedure 4.9 (Document Development and Approval Process) lists the 
types of Environmental Remediation and Surveillance Program documents that require a formal peer 
review. 

dose (dosage)—(1) The actual quantity of a chemical that is administered to an organism or to which it is 
exposed. (2) The amount of a substance that reaches a specific tissue (e.g., the liver). (3) The amount of 
a substance that is available for interaction with metabolic processes after it has crossed an organism’s 
outer boundary. 

dose equivalent—The product of the absorbed dose from ionizing radiation and factors that account for 
biological differences as a result of the radiation type and its distribution in the body. 

double-blind sample—A performance-evaluation sample whose analyte concentrations and sample 
identity are unknown to the analyst (i.e., the analyst is not informed that the sample is a performance-
evaluation sample). 

drill bit—The cutting tool attached to the bottom of a drill stem. 

drilling fluid—The fluid used to lubricate a bit and to convey drill cuttings to the surface with rotary drilling 
equipment. Usually composed of bentonite slurry or muddy water. The fluid can become contaminated, 
lead to cross-contamination, and may require special disposal. 
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drilling package—A document package that includes a detailed drilling plan, curation plan, sampling and 
analysis plan (SAP), and geophysical logging plan, as necessary, to meet the sampling requirements 
defined in the site-specific SAP for a given operable unit. 

drilling string—The string of pipe (extending from the bit to the driving mechanism) that serves to carry 
mud down a borehole and to rotate a bit. 

drill rod (drill pipe)—Special pipe used to transmit rotation and energy from the drill rig to the bit. This 
conduit conveys circulation fluids such as air, water, or other mixtures to cool the bit and evacuate the 
borehole cuttings. 

duplicate analysis—An analysis performed on one member of a pair of identically prepared subsamples 
taken from the same sample. 

duplicate measurement—An additional measurement performed on a prepared sample under identical 
conditions to evaluate any variance in measurement. 

E 

ecological screening levels—Soil, sediment, or water concentrations that are used to screen for 
potential ecological effects. The concentrations are based on a chemical’s no-observed-adverse-effect 
level for a receptor, below which no risk is indicated. 

effluent—Wastewater (treated or untreated) that flows out of a treatment plant, sewer, or industrial 
outfall. Generally refers to wastes discharged into surface waters. 

Environmental Restoration (ER) Project—A Los Alamos National Laboratory project established in 
1989 as part of a U.S. Department of Energy nationwide program, and precursor of today’s 
Environmental Remediation and Surveillance (ERS) Program. This program is designed (1) to investigate 
hazardous and/or radioactive materials that may be present in the environment as a result of past 
Laboratory operations, (2) to determine if the materials currently pose an unacceptable risk to human 
health or the environment, and (3) to remediate (clean up, stabilize, or restore) those sites where 
unacceptable risk is still present. 

environmental samples—Air, soil, water, or other media samples that have been collected from 
streams, wells, and soils, or other locations, and that are not expected to exhibit properties classified as 
hazardous by the U.S. Department of Transportation. 

environmental surveillance—The collection and analysis of samples from air, water, soil, foodstuffs, 
biota, and other media to determine the environmental quality of an industry or community. Environmental 
surveillance is performed commonly at sites that contain nuclear facilities. 

eolian—Pertaining to the geological products of wind action and especially said of sediment deposition 
by the wind (e.g., eolian sand and eolian dunes). 

ephemeral—Pertaining to a stream or spring that flows only during, and immediately after, periods of 
rainfall or snowmelt. 

equipment blank (rinsate blank)—A sample used to rinse sample-collection equipment and expected to 
have negligible or unmeasurable amounts of analytes. The equipment blank is collected after the 
equipment decontamination is completed but before the collection of another field sample.  

ER data—Data derived from samples that have been collected and paid for through Environmental 
Remediation and Surveillance Program funding. 
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ER database (ERDB)—A database housing analytical and other programmatic information for the 
Environmental Remediation and Surveillance Program. The ERDB currently contains about 3 million 
analyses in 300 tables. 

ER identification (ER ID) number—A unique identifier assigned by the Environmental Remediation and 
Surveillance Program‘s Records Processing Facility to each document when it is submitted as a final 
record. 

error—The quantifiable difference between an observed value and the true value of a parameter being 
measured. 

estimated detection limit—A reporting limit required by a Los Alamos National Laboratory statement of 
work for analytical services. 

estimated quantitation limit (EQL)—The lowest concentration that can be reliably achieved within 
specified limits of precision and accuracy during routine analyticallaboratory operating conditions. The low 
point on a calibration curve should reflect this quantitation limit. The EQL is not used to establish 
detection status. Sample EQLs are highly matrix dependent, and the specified EQLs might not always be 
achievable. 

exposure pathway—Any path from the sources of contaminants to humans and other species or settings 
through air, soil, water, or food. 

exposure unit—The bounded area or volume within which a person or other receptor could be exposed 
to contaminants that have been released into the environment. 

external standard calibration—A comparison of instrument responses from a sample to the responses 
from target compounds in the calibration standards. The sample’s peak areas (or peak heights) are 
compared to the standards’ peak areas (or peak heights). 

F 

facility—All contiguous land (and structures, other appurtenances, and improvements on the land) used 
for treating, storing, or disposing of hazardous waste. A facility may consist of several treatment, storage, 
or disposal operational units. For the purpose of implementing a corrective action, a facility is all the 
contiguous property that is under the control of the owner or operator seeking a permit under Subtitle C of 
the Resource Conservation and Recovery Act.  

fault—A fracture, or zone of fractures, in rock along which vertical or horizontal movement has taken 
place and adjacent rock layers or bodies have been displaced. 

field blank (field reagent blank)—A blank sample prepared in the field or carried to the sampling site, 
exposed to sampling conditions (e.g., by removing bottle caps), and returned to a laboratory to be 
analyzed in the same manner in which environmental samples are being analyzed. Field blanks are used 
to identify the presence of any contamination that may have been added during the sampling and 
analysis process. 

field duplicate (replicate) samples—Two separate, independent samples taken from the same source, 
which are collected as collocated samples (i.e., equally representative of a sample matrix at a given 
location and time). 

field matrix spike—A known amount of a field sample to which a known amount of a target analyte has 
been added and used to compute the proportion of the added analyte that is recovered upon analysis. 

field notebook—A record of activities performed in the field or a compilation of field data. 

field reagent blank—See field blank. 
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field sample—See sample. 

field split sample—A field sample that has been homogenized and divided, in the field, into equally 
representative portions that are submitted for analysis. 

filter pack—Sand, gravel, or glass beads that are uniform, clean, and well rounded and are placed in the 
annulus of a well, between the borehole wall and the well intake, to stabilize the formation and to prevent 
foreign material from entering through the well intake.  

flood plain—The flat, or nearly flat, land along a river or stream, or in a tidal area, that is covered by 
water during a flood. 

focused data validation—A technically based analyte-, sample-, and data-use-specific process that 
extends the qualification of data beyond the method or contractual compliance and provides a higher 
level of confidence that an analyte is present or absent. If an analyte is present, the quality of the 
quantitation may be obtained through focused validation. 

formal training—Training that is conducted by a qualified individual in settings such as a classroom or 
the field. 

G 

gamma radiation—A form of electromagnetic, high-energy ionizing radiation emitted from a nucleus. 
Gamma rays are essentially the same as x-rays (though at higher energy) and require heavy shielding, 
such as concrete or steel, to be blocked. 

geohydrology—The science that applies hydrologic methods to the understanding of geologic 
phenomena. 

grab sample—A specimen collected by a single application of a field sampling procedure to a target 
population (e.g., the surface soil from a single hole collected after the spade-and-scoop sampling 
procedure, or a single air filter left in the field for three months). 

gravimetric moisture content—See water content. 

ground cover—Natural or human-made materials (e.g., grasses, pine needles, asphalt, or concrete) 
which overlay soils. 

groundwater—Interstitial water that occurs in saturated earth material and is capable of entering a well in 
sufficient amounts to be used as a water supply. 

grout—Cement or bentonite mixtures used for sealing boreholes and wells and for zone isolation. Only 
Portland Type I or II cement is approved for use at investigative sites. 

gully erosion—The erosion process whereby water accumulates in narrow channels and, over short 
periods, removes soil from these narrow areas to considerable depths (1 ft to 50 ft).  

H 

hazard index—The sum of hazard quotients for multiple contaminants to which a receptor may have 
been exposed. 

Hazardous and Solid Waste Amendments (HSWA)—Public Law No. 98-616, 98 Stat. 3221, enacted in 
1984, which amended the Resource Conservation and Recovery Act of 1976 (42 United States Code § 
6901 et seq). 

hazardous constituent (hazardous waste constituent)—According to the March 1, 2005, Compliance 
Order of Consent (Consent Order), any constituent identified in Appendix VIII of Part 261, Title 40 Code 
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of Federal Regulations (CFR) (incorporated by 20.4.1.200 New Mexico Administrative Code [NMAC]) or 
any constituent identified in 40 CFR 264, Appendix IX (incorporated by 20.4.1.500 NMAC). 

hazardous samples—Samples of on-site air particulates, soil, or water and materials collected at waste 
sites that are known, or thought, to meet the definition of a hazard class per 49 Code of Federal 
Regulations 171.8. The term “hazardous samples” does not refer to Resource Conservation and 
Recovery Act hazardous wastes unless so stated. 

hazardous waste—(1) Solid waste that is listed as a hazardous waste, or exhibits any of the 
characteristics of hazardous waste (i.e., ignitability, corrosivity, reactivity, or toxicity, as provided in 40 
CFR, Subpart C). (2) According to the March 1, 2005, Compliance Order of Consent (Consent Order), 
any solid waste or combination of solid wastes that, because of its quantity, concentration, or physical, 
chemical, or infectious characteristics, meets the description set forth in New Mexico Statutes Annotated 
1978, § 74-4-3(K) and is listed as a hazardous waste or exhibits a hazardous waste characteristic under 
40 CFR 261 (incorporated by 20.4.1.200 New Mexico Administrative Code). 

Hazardous Waste Bureau—The New Mexico Environment Department bureau charged with providing 
regulatory oversight and technical guidance to New Mexico hazardous waste generators and to 
treatment, storage, and disposal facilities, as required by the New Mexico Hazardous Waste Act. 

Hazardous Waste Facility Permit—The authorization issued to Los Alamos National Laboratory (the 
Laboratory) by the New Mexico Environment Department that allows the Laboratory to operate as a 
hazardous waste treatment, storage, and disposal facility.  

hazard quotient (HQ)—The ratio of the estimated site-specific exposure concentration of a single 
chemical from a site to the estimated daily exposure level at which no adverse health effects are likely to 
occur. 

high-explosive wastes—Any waste-containing material having an amount of stored chemical energy 
that could start a violent reaction when initiated by impact, spark, or heat. This violent reaction would be 
accompanied by a strong shock wave and the potential for high-velocity particles to be propelled. 

holding time—The maximum elapsed time a sample can be stored without unacceptable changes in 
analyte concentrations. Holding times apply under prescribed conditions, and deviations from these 
conditions may affect the holding times. Extraction holding time refers to the time lapsed between sample 
collection and sample preparation. Analytical holding time refers to the time lapsed between sample 
preparation and analysis. 

HSWA module—See Module VIII. 

hydraulic conductivity—(1) A coefficient of proportionality that describes the rate at which a fluid can 
move through a permeable medium. The rate is a function of both the medium and the fluid flowing 
through it. (2) The quantity of water that will flow through a unit of cross-sectional area of a porous 
material per unit time under a hydraulic gradient of 1.00 (measured at right angles to the direction of flow) 
at a specified temperature. 

hydraulic gradient—The rate of change in hydraulic head per unit of distance in the direction of 
groundwater flow. 

hydraulic head—The elevation of the water table or potentiometric surface as measured in a well. 

hydrogen-ion activity (pH)—The effective concentration (activity) of dissociated hydrogen ions (H+); a 
measure of the acidity or alkalinity of a solution that is numerically equal to 7 for neutral solutions, 
increases with alkalinity, and decreases as acidity increases. 
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hydrogeology—The science dealing with the occurrence of surface water and groundwater, their uses, 
and their functions in modifying the earth, primarily by erosion and deposition. 

hypothesis—A tentative explanation that accounts for a set of data and that can be tested by further 
investigation.  

I 

inductively coupled plasma emission spectroscopy—A method that detects trace elements (including 
metals) in solutions by measuring characteristic emission spectra through optical spectrometry. Samples 
are nebulized, and the resulting aerosol is transported to a plasma torch. Element-specific emission 
spectra are produced by a radio-frequency, inductively coupled plasma. The spectra are dispersed by a 
grating spectrometer, and photosensitive devices are used to monitor the emission lines’ intensities. 

inductively coupled plasma mass spectrometry—A method that detects submicrogram/ liter 
concentrations of a large number of elements in water samples and in waste extracts or digests. When 
dissolved constituents are required, samples must be filtered and acid-preserved before analysis. No 
digestion is required before analysis for dissolved elements in water samples. The method measures ions 
produced by a radio-frequency, inductively coupled plasma. Analyte species originating in a liquid are 
nebulized, and the resulting aerosol is transported by argon gas into a plasma torch. The ions produced 
in the plasma gas are introduced into a mass spectrometer by means of an interface. The ions produced 
in the plasma are sorted according to their mass-to-change ratios and quantified with a channel electron 
multiplier or Faraday cup. 

industrial scenario—A land-use condition in which current Los Alamos National Laboratory operations 
or industrial/commercial operations within Los Alamos County are continued or planned. Any necessary 
remediation involves cleanup to standards designed to ensure a safe and healthy work environment for 
workers. 

infiltration—(1) The penetration of water through the ground surface into subsurface soil. (2) The 
technique of applying large volumes of wastewater to land to penetrate the surface and percolate through 
the underlying soil. 

initial calibration—The process used to establish the relationship between instrument response and 
analyte concentration at several analyte concentration values in order to demonstrate that an instrument 
is capable of acceptable analytical performance. 

inspection—The critical examination or measurement of an item or activity to determine its conformance 
to applicable quality standards or specifications. 

institutional controls—Controls that prohibit or limit access to contaminated media. Institutional controls 
may include use restrictions, permitting requirements, standard operating procedures, laboratory 
implementation requirements, laboratory implementation guidance, and laboratory performance 
requirements. 

instrument detection limit (IDL)—A measure of instrument sensitivity without any consideration for 
contributions to the signal from reagents. The IDL is calculated as follows: Three times the average of the 
standard deviations obtained on three nonconsecutive days from the analysis of a standard solution, with 
seven consecutive measurements of that solution per day. The standard solution must be prepared at a 
concentration of three to five times the instrument manufacturer’s estimated IDL. 

instrument drift—A systematic change in a given logging system’s output as a result of causes inherent 
in the logging system, such as changing tool temperature or the deterioration of an electronic component. 

instrument performance check—The analysis of a chemical of known relative mass abundances to 
indicate how well a mass spectrometer is performing over a specified mass range. 
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interflow—A runoff process that involves lateral subsurface flow within the soil zone. 

interim measure—An action that can be implemented to minimize or prevent the migration of 
contaminants and to minimize or prevent actual or potential human or ecological exposure to 
contaminants, while long-term final corrective action remedies are evaluated and, if necessary, 
implemented. 

intermittent stream—A stream that flows only in certain reaches as a result of the channel bed’s losing 
and gaining characteristics. 

internal standards—Compounds added to a sample after the sample has been prepared for qualitative 
and quantitative instrument analysis. The compounds serve as a standard of retention time and response 
that is invariant from run to run. 

investigation-derived waste—Solid waste or hazardous waste that was generated as a result of 
corrective action investigation or remediation field activities. Investigation-derived waste may include 
drilling muds, cuttings, and purge water from the installation of test pits or wells; purge water, soil, and 
other materials from the collection of samples; residues from the testing of treatment technologies and 
pump-and-treat systems; contaminated personal protective equipment; and solutions (aqueous or 
otherwise) used to decontaminate nondisposable protective clothing and equipment. 

L 

laboratory control sample (LCS)—A known matrix that has been spiked with compound(s) 
representative of target analytes. LCSs are used to document laboratory performance, and the 
acceptance criteria for LCSs are method-specific. 

laboratory qualifier (laboratory flag)—Codes applied to data by a contract analytical laboratory to 
indicate, on a gross scale, a verifiable or potential data deficiency. These flags are applied according to 
the U.S. Environmental Protection Agency contract-laboratory program guidelines. 

land disposal—Placement in or on the land, except in a corrective-action management unit or staging 
pile; this includes, but is not limited to, placement in a landfill, surface impoundment, waste pile, injection 
well, or land treatment facility. 

land-disposal restrictions—Requirements in Title 40 Code of Federal Regulations, Section 268 that 
specify treatment standards that protect human health and the environment when hazardous waste is 
land disposed. All hazardous waste, except under certain limited circumstances, must meet a specific 
treatment standard before it can be land disposed. 

LANL (Los Alamos National Laboratory) data validation qualifiers—The Los Alamos National 
Laboratory data qualifiers which are defined by, and used, in the Environmental Remediation and 
Surveillance (ERS) Program validation process. The qualifiers describe the general usability (or quality) of 
data. For a complete list of data qualifiers applicable to any particular analytical suite, consult the 
appropriate ERS standard operating procedure. 

LANL (Los Alamos National Laboratory) data validation reason codes—The Los Alamos National 
Laboratory designations applied to sample data by data validators who are independent of the contract 
laboratory that performed a given sample analysis. Reason codes provide an analysis-specific 
explanation for applying a qualifier, with some description of the qualifier’s potential impact on data use. 
For a complete list of data qualifiers applicable to any particular analytical suite, consult the appropriate 
Environmental Remediation and Surveillance Program standard operating procedure. 

log book—A notebook used to record tabulated data (e.g., the history of calibrations, sample tracking, 
numerical data, or other technical data). 
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logging run—A single data-collecting pass with a logging tool as the tool moves up or down in the 
borehole or a portion of the borehole. A logging operation generally consists of a main run and one or 
more repeat runs with each logging tool. 

logging tool—A device that is run in a borehole to make borehole logging measurements. 

logging tool stack—Two or more logging tools attached together and run as a single unit to save time 
and to improve the depth correlation between logs. 

long-term environmental stewardship—All the activities required to maintain an adequate level of 
protection for human health and the environment from risks posed by nuclear and/or chemical materials, 
waste, and contamination that remain after cleanup is complete. 

Los Alamos unlimited release (LA-UR) number—A unique identification number required for all 
documents or presentations prepared for distribution outside Los Alamos National Laboratory (the 
Laboratory). LA-UR numbers are obtained by filling out a technical information release form 
(http://enterprise.lanl.gov/alpha.htm) and submitting the form together with 2 copies of the document to 
the Laboratory’s Classification Group (S-7) for review. 

lower acceptance limit (LAL)—The lowest limit that is acceptable according to quality control (QC) 
criteria for a specific QC sample and for a specific method. Any results lower than the LAL are qualified 
following the routine validation procedure. 

M 

material disposal area (MDA)—A subset of the solid waste management units at Los Alamos National 
Laboratory (the Laboratory) that include disposal units such as trenches, pits, and shafts. Historically, 
various disposal areas (but not all) were designated by the Laboratory as MDAs. 

matrix—Relatively fine material in which coarser fragments or crystals are embedded; also called 
“ground mass” in the case of igneous rocks. 

matrix spike—An aliquot of a sample to which a known concentration of target analyte has been added. 
Matrix spike samples are used to measure the ability to recover prescribed analytes from a native sample 
matrix. The spiking typically occurs before sample preparation and analysis. 

matrix spike duplicate—An intralaboratory duplicate sample to which a known amount of target analyte 
has been added. Spiking typically occurs before sample preparation and analysis. 

maximum contaminant level (MCL)—Under the Safe Drinking Water Act, the maximum permissible 
level of a contaminant in water that is delivered to any user of a public water system serving 15 or more 
connections and 25 or more people. MCLs are enforceable standards and take into account the feasibility 
and cost of attaining the standards. 

measuring and test equipment—Devices or systems used to calibrate, measure, gauge, test, or inspect 
entities to control or acquire data and verify conformance to specified requirements. 

medium (environmental)—Any material capable of absorbing or transporting constituents. Examples of 
media include tuffs, soils and sediments derived from these tuffs, surface water, soil water, groundwater, 
air, structural surfaces, and debris. 

medium (geological)—The solid part of the hydrogeological system; may be unsaturated or saturated. 

method blank—An analyte-free matrix to which all reagents are added in the same volumes or 
proportions as those used in the environmental sample processing, and which is prepared and analyzed 
in the same manner as the corresponding environmental samples. The method blank is used to assess 
the potential for sample contamination during preparation and analysis. 
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method detection limit (MDL)—The minimum concentration of a substance that can be measured and 
reported with a known statistical confidence that the analyte concentration is greater than zero. After 
subjecting samples to the usual preparation, the MDL is determined by analyzing those samples of a 
given matrix type that contain the analyte. The MDL is used to establish detection status. 

migration—The movement of inorganic and organic chemical species through unsaturated or saturated 
materials. 

migration pathway—A route (e.g., a stream or subsurface flow path) for the potential movement of 
contaminants to environmental receptors (plants, humans, or other animals).  

minimum detectable activity (MDA)—For the analysis of radionuclides, the lowest detectable 
radioactivity for a given analytical technique. The following equation is used to calculate the MDA unless 
otherwise noted or approved by Los Alamos National Laboratory. (Note: “MDA” here should not to be 
confused with material disposal area): 

 MDA = 4.65(BKG)0.5 + 2.71 

 2.22 x EFF x V x Ts x Y 

where BKG = the total background counts, 

 EFF = the fraction detector efficiency, 

 V = the volume or unit weight, 

 Ts = the sample count duration, and 

 Y = the fractional chemical recovery obtained from the tracer recovery. 

Depending on the type of analysis, other terms may also be required in the denominator (e.g., gamma 
abundance). 

mitigation—(1) Minimizing environmental impacts by limiting the degree or magnitude of an action and 
its implementation, (2) Rectifying an environmental impact by repairing, rehabilitating, or restoring the 
affected environment, (3) Reducing or eliminating an environmental impact over time by preservation and 
maintenance operations during the life of the action, (4) Compensating for an environmental impact by 
replacing or providing substitute resources or environments. 

model—A schematic description of a physical, biological, or social system, theory, or phenomenon that 
accounts for its known or inferred properties and may be used for the further study of its characteristics. 

Module VIII—Module VIII of the Los Alamos National Laboratory (the Laboratory) Hazardous Waste 
Facility Permit. This permit allows the Laboratory to operate as a hazardous-waste treatment, storage, 
and disposal facility. From 1990 to 2005, Module VIII included requirements from the Hazardous and 
Solid Waste Amendments. These requirements have been superceded by the March 1, 2005, 
Compliance Order on Consent (Consent Order). 

monitoring well—(1) A well used to obtain water-quality samples or to measure groundwater levels, (2) 
A well drilled at a hazardous waste management facility or Superfund site to collect groundwater samples 
for the purpose of physical, chemical, or biological analysis and to determine the amounts, types, and 
distribution of contaminants in the groundwater beneath the site. 

N 

National Pollutant Discharge Elimination System—The national program for issuing, modifying, 
revoking and reissuing, terminating, monitoring, and enforcing permits to discharge wastewater or storm 
water, and for imposing and enforcing pretreatment requirements under the Clean Water Act. 
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no further action—Under the Resource Conservation and Recovery Act, a correctiveaction 
determination whereby, based on evidence or risk, no further investigation or remediation is warranted. 

nonconsumable calibration standards—Standards that are not used up over a period of time and may 
require calibration (e.g., weight sets, thermocouples, and thermometers). 

nondetect—A result that is less than the method detection limit. 

non-ER data—Data derived from samples collected by, and paid for by, sources other than the 
Environmental Remediation and Surveillance Program. 

notice of deficiency—A written notification from the administrative authority to a facility owner/operator 
following the review of a permit application or other permit-related plan or report. A notice of deficiency 
requests additional information before a decision can be made regarding the original plan or report. 

notices of approval, of approval with modification, or of disapproval—Notices issued by the New 
Mexico Environment Department (NMED). Upon receipt of a work plan, schedule, report, or other 
deliverable document, NMED reviews the document and approves the document as submitted, modifies 
the document and approves it as modified, or disapproves the document. A notice of approval means that 
the document is approved as submitted. A notice of approval with modifications means that the document 
is approved but with modifications specified by NMED. A notice of disapproval means that the document 
is disapproved and it states the deficiencies and other reasons for disapproval. 

O 

operable units (OUs)—At Los Alamos National Laboratory, 24 areas originally established for 
administering the Environmental Remediation and Surveillance Program. Set up as groups of potential 
release sites, the OUs were aggregated according to geographic proximity for the purposes of planning 
and conducting Resource Conservation and Recovery Act (RCRA) facility assessments and RCRA facility 
investigations. As the project matured, it became apparent that there were too many areas to allow 
efficient communication and to ensure consistency in approach. In 1994, the 24 OUs were reduced to 6 
administrative field units. 

outfall—A place where effluent is discharged into receiving waters. 

out of control—A condition in which a measured quality control parameter does not meet specified 
control or acceptance criteria. 

P 

pedogenic calcite (calcrete)—An accumulation of calcium carbonate formed by the soil-forming 
process; typically found in the near surface. 

peer review—See decision peer review and document peer review. 

percent recovery (%R)—The amount of material detected in a sample (less any amount already in the 
sample) divided by the amount added to the sample, expressed as a percentage. 

perched water—A zone of unpressurized water held above the water table by impermeable rock or 
sediment. 

percolation—Gravity flow of soil water through the pore spaces in soil or rock below the ground surface. 

perennial stream—Water in a channel or bed that flows continuously throughout the year. 

performance criteria—Measurable criteria used to assess all or part of a process. 
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performance evaluation—A type of audit in which quantitative data generated by a measurement 
system are obtained independently and then compared with routinely obtained data to evaluate the 
proficiency of an analyst or laboratory.  

performance-evaluation sample—A sample of known composition with respect to selected analytes, 
which, upon analysis, is expected to yield results that fall within a prescribed range. Performance-
evaluation samples are selected to mimic, as closely as possible, matrices that are representative of 
environmental samples from a particular location. 

permit—An authorization, license, or equivalent control document issued by the U.S. Environmental 
Protection Agency or an approved state agency to implement the requirements of an environmental 
regulation. 

permit modification—A change to a condition in a facility’s permit, initiated by either a request from the 
permittee or by the administrative authority’s action. 

piedmont—An area of land formed or lying at the foot of a mountain or mountain range. 

population—(1) A group of interbreeding organisms occupying a particular space. (2) The number of 
humans or other living creatures in a designated area. 

porosity—The degree to which soil, gravel, sediment, or rock is permeated with pores or cavities through 
which water or air can move. 

porphyritic—Pertaining to the texture of an igneous rock in which larger crystals (phenocrysts) are set in 
a finer ground mass or matrix. 

potential release site—A term for a potentially contaminated site at Los Alamos National Laboratory that 
refers to solid waste management units and areas of concern. 

Precambrian—All geologic time before the beginning of the Cambrian period’s Paleozoic Era which 
began about 600 million years ago. 

precision—The degree of mutual agreement among a series of individual measurements, values, or 
results.  

preliminary remediation goals—Acceptable exposure levels (protective of human health and the 
environment) that are used as a risk-based tool for evaluating remedial alternatives. 

preliminary risk assessment—A risk assessment that is conducted using conservative assumptions 
and scenarios and that assumes no mitigating or corrective measures beyond those already in place. 

prepared sample—A sample that has been treated to render it amenable to analysis. The sample 
preparation may include additives or treatments such as digestate, distillate, electroplate, extract, filter 
retentate, filtrate, homogenate, precipitate, pulverized/sieved portion of sample, or residue. 

Q 

qualifications—The requisites (e.g., education, training, skills, or experience) that equip an individual for 
a professional position, such as assessor or lead assessor. 

quality assessment—A system of activities whose purpose is to provide assurance that overall quality 
control is being executed effectively. Quality assessment involves a continuing evaluation of a production 
system’s products and performance. 

quality-assessment sample—A sample submitted for analysis, the data from which are used to assess 
the performance quality of a sampling or analysis process. May include performance-evaluation samples, 
field duplicates, or field blanks. 
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quality-assurance project plan—A formal document that describes, in comprehensive detail, the 
necessary quality assurance, quality control, and other technical activities that must be implemented to 
ensure that results of work performed will satisfy stated performance criteria. 

quality assurance/quality control—A system of procedures, checks, audits, and corrective actions set 
up to ensure that all U.S. Environmental Protection Agency research design and performance, 
environmental monitoring and sampling, and other technical and reporting activities are of the highest 
achievable quality. 

quality control—See quality assurance/quality control. 

quality-control sample—A specimen that, upon analysis, is intended to provide information that is useful 
for adjusting, controlling, or verifying the continuing acceptability of sampling and/or analysis activities in 
progress. 

quality indicators—Quantitative statistics and qualitative descriptors for interpreting the degree of 
acceptability or utility of data to the user. Indicators of quality include precision, bias, representativeness, 
reproducibility, comparability, and statistical confidence. 

quality level 1—The highest level assigned to a document or activity. At this level, documents and 
activities must meet applicable requirements of a quality management plan and/or a quality assurance 
project plan. 

quality level 2—A level that is assigned to those documents or activities that require good management, 
engineering, or laboratory practices, and that may follow the requirements in U.S. Department of Energy 
orders or the Los Alamos National Laboratory’s Laboratory implementation requirements. 

quality management—The portion of an organization’s overall management system that determines and 
implements the quality policy. Quality management includes strategic planning, allocation of resources, 
and other systematic activities (e.g., planning implementation and assessment) pertaining to an 
organization’s quality standards. 

quality management plan (QMP)—A document providing a framework for planning, implementing, and 
assessing work performed by an organization and for carrying out required quality assurance/quality 
control. A QMP is part of an organization’s structured and documented management system that 
describes the policies, objectives, principles, organizational authority, responsibilities, accountability, and 
implementation plan for ensuring quality in work processes, products, and services. 

quality procedure—A document that describes the process, method, and responsibilities for performing, 
controlling, and documenting any quality-affecting activity governed by a quality management plan. 

Quaternary—The second period of the Cenozoic Era, following the Tertiary, and including the last two to 
three million years of earth history. 

R 

radiation—A stream of particles or electromagnetic waves emitted by atoms and molecules of a 
radioactive substance as a result of nuclear decay. The particles or waves emitted can consist of 
neutrons, positrons, alpha particles, beta particles, or gamma radiation. 

radioactive material—For purposes of complying with U.S. Department of Transportation regulations, 
any material having a specific activity (activity per unit mass of the material) greater than 2 nanocuries per 
gram (nCi/g) and in which the radioactivity is evenly distributed. 

radioactivity (radioactive decay; radioactive disintegration)—The spontaneous change in an atom by 
the emission of charged particles and/or gamma rays. 
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radionuclide—Radioactive particle (human-made or natural) with a distinct atomic weight number. 

RCRA facility assessment (RFA)—Usually the first step in the Resource Conservation and Recovery 
Act (RCRA) corrective action process. The RFA includes the identification of potential and actual releases 
from solid waste management units and preliminary determinations about releases and the need for 
corrective action and stabilization measures. 

RCRA facility investigation (RFI)—A Resource Conservation and Recovery Act (RCRA) investigation 
that determines if a release has occurred and characterizes the nature and extent of contamination at a 
hazardous waste facility. The RFI is generally equivalent to the remedial investigation portion of the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) process. 

reach—A specific length of a canyon that is treated as a single unit for sampling and analysis. Reaches 
tend to be internally uniform with respect to geomorphic setting and land use. 

reamer—A type of drill bit that is used specifically for enlarging a borehole. 

receptor—A person, other animal, plant, or geographical location that is exposed to a chemical or 
physical agent released to the environment by human activities.  

recharge—The process by which water is added to a zone of saturation, usually by percolation from the 
soil surface (e.g., the recharge of an aquifer). 

record—Any book, paper, map, photograph, machine-readable material, or other documentary material, 
regardless of physical form or characteristics. 

recreational scenario—A land-use condition under which individuals may be exposed to contaminants 
for a limited amount of time as a result of outdoor activities such as hiking, camping, hunting, or fishing. 

redox potential (Eh)—Chemical reactions whereby a participating element changes its valence state by 
losing or gaining orbital electrons. This may also be referred to as oxidation-reduction potential. 

reference set—A hard-copy compilation of reference items cited in Environmental Remediation and 
Surveillance Program documents. 

regional aquifer—Geologic material(s) or unit(s) of regional extent whose saturated portion yields 
significant quantities of water to wells, contains the regional zone of saturation, and is characterized by 
the regional water table or potentiometric surface. 

regulatory standard—Media-specific contaminant concentration levels of potential concern that are 
mandated by federal or state legislation or regulation (e.g., the Safe Drinking Water Act, New Mexico 
Water Quality Control Commission regulations). 

relative percent difference (RPD)—The measure used to assess the precision between parent results 
and their associated duplicate results. The RPD is calculated as follows: 

( ) 100

2

×
+ RS

R - S= RPD  

where RPD = relative percent difference, 

 S = parent sample result, and 

 R = duplicate sample result. 

The Environmental Remediation and Surveillance Program criteria for the RPD are less than 20% for 
aqueous samples and less than 35% for soil samples when the sample concentrations are greater than, 
or equal to, five times the method detection limit (MDL). For samples with concentrations less than five 
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times the MDL, but greater than the MDL, the control is +/-MDL. No precision criterion applies to samples 
with concentrations less than the MDL. 

release—Any spilling, leaking, pumping, pouring, emitting, emptying, discharging, injecting, escaping, 
leaching, dumping, or disposing of hazardous waste or hazardous constituents into the environment. 

remediation—(1) The process of reducing the concentration of a contaminant (or contaminants) in air, 
water, or soil media to a level that poses an acceptable risk to human health and the environment. (2) 
The act of restoring a contaminated area to a usable condition based on specified standards. 

remediation waste—All solid wastes and hazardous wastes, and all media (including groundwater, 
surface water, soils, and sediments) and debris, that are managed for implementing cleanup. 

replicate measurement—A reanalysis (remeasurement) of a prepared sample. 

reporting limit (RL)—The numerical value that an analytical laboratory (in conjunction with its client) 
selects for determining if a target analyte has been detected. Results below the RL are considered to be 
undetected, but results above the RL are considered to be detected. The RLs are not necessarily based 
on instrument sensitivity. RLs can be established at the instrument detection limit, method detection limit, 
estimated quantitation limit, or contract-required detection limit. 

representativeness—The degree to which data accurately and precisely represent a characteristic of a 
population or an environmental condition. 

residential scenario—The land use condition under which individuals may be exposed to contaminants 
as a result of living on or near contaminated sites. 

Resource Conservation and Recovery Act—The Solid Waste Disposal Act as amended by the 
Resource Conservation and Recovery Act of 1976 (Public Law [PL] 94-580, as amended by PL 95-609 
and PL 96-482, United States Code 6901 et seq.). 

restricted area—Any area to which access is controlled by a licensee to protect individuals from 
exposure to radiation and radioactive materials. The “restricted area” shall not include areas used as 
residential quarters, although a separate room or rooms in a residential building may be set apart as a 
restricted area. 

retention time window criteria—The x-axis on a chromatogram represents retention time. A retention 
time window is a specified time range on this axis. If a target analyte is detected within its retention time 
window, it is considered detected. The retention time window criteria are the exact time windows on the 
chromatogram defining a given target analyte and are method-specific. 

rill erosion—An erosion process in which numerous small channels several inches deep are formed by 
concentrated runoff that flows during and immediately after rain storms or snowmelt. 

rinsate blank—See equipment blank. 

risk—A measure of the probability that damage to life, health, property, and/or the environment will occur 
as a result of a given hazard. 

risk analysis—In the quality assurance field, a qualitative evaluation of the probability and the potential 
consequences associated with noncompliant documents or work activities. 

risk assessment—See baseline risk assessment. 

risk-based end state—The post-remediation vision for the planned future land use of a specific U.S. 
Department of Energy property. 
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risk characterization—The last phase in the risk assessment process which estimates the potential for 
adverse health or ecological effects to occur as a result of exposure to a stressor, and which evaluates 
the uncertainty involved. 

risk management—The process of evaluating and selecting alternative regulatory and nonregulatory 
responses to risk. The selection process necessarily requires the consideration of legal, economic, and 
behavioral factors. 

routine analysis—The analysis categories of inorganic compounds, organic compounds, metals, 
radiochemistry, and high explosives, as defined in a contract laboratory’s statement of work. 

routine data—Data generated using analytical methods that are identified as routine methods in the 
current Environmental Remediation and Surveillance Program statement of work for analytical services. 

routine data validation—The process of reviewing analytical data relative to quantitative routine 
acceptance criteria. The objective of routine data validation is two-fold— 

• to estimate the technical quality of the data relative to minimum national standards adopted  by the 
Environmental Remediation and Surveillance Program, and 

• to indicate to data users the technical data quality at a gross level by assigning laboratory 
 qualifiers to environmental data whose quality indicators do not meet acceptance criteria. 

runoff—The portion of the precipitation on a drainage area that is discharged from the area. 

run-on—Surface water that flows onto an area as a result of runoff occurring higher up on a slope. 

S 

sample—A portion of a material (e.g., rock, soil, water, or air), which, alone or in combination with other 
portions, is expected to be representative of the material or area from which it is taken. Samples are 
typically either sent to a laboratory for analysis or inspection or are analyzed in the field. When referring to 
samples of environmental media, the term field sample may be used. 

sample matrix—In chemical analysis, that portion of a sample that is exclusive of the analytes of interest. 
Together, the matrix and the analytes of interest form the sample. 

screening action level (SAL)—A radionuclide’s medium-specific concentration level; it is calculated by 
using conservative criteria below which it is generally assumed that no potential exists for a dose that is 
unacceptable to human health. The derivation of a SAL is based on conservative exposure and on land-
use assumptions. However, if an applicable regulatory standard exists that is less than the value derived, 
it is used in place of the SAL. 

screening risk assessment—A risk assessment that is performed with few data and many assumptions 
in order to identify exposures that should be evaluated more carefully for potential risk. 

sediment—(1) A mass of fragmented inorganic solid that comes from the weathering of rock and is 
carried or dropped by air, water, gravity, or ice. (2) A mass that is accumulated by any other natural agent 
and that forms in layers on the earth’s surface (e.g., sand, gravel, silt, mud, fill, or loess). (3) A solid 
material that is not in solution and is either distributed through the liquid or has settled out of the liquid. 

sensitivity—An indication of the lowest analyte concentration that can be measured with a specified 
degree of confidence. 

serial dilution sample—A requirement of the U.S. Environmental Protection Agency (EPA) Method 
6010B (Inductively Coupled Plasma-Atomic Emission Spectroscopy). Serial dilutions are made by 
performing a series of dilutions on an aliquot taken from a stock solution for a target analyte. The first 
dilution of the original stock solution serves as the stock solution for the second dilution, and the second 
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dilution serves as the stock solution for the third dilution, and so on. To meet the requirement of EPA 
Method 6010B, one serial dilution analysis must be performed for each matrix in every sample batch, with 
a minimum of 1 serial dilution sample per 20 samples. 

simple random sample—A sampling design in which every possible sample (sample unit) has an equal 
probability of being selected. 

single blind sample—A performance-evaluation sample submitted for analysis whose sample identity is 
known to the analyst, but whose composition is known to the submitter and not to the analyst. 

site characterization—Defining the pathways and methods of migration of hazardous waste or 
constituents, including the media affected; the extent, direction and speed of the contaminants; 
complicating factors influencing movement; or concentration profiles. 

site conceptual model—A qualitative or quantitative description of sources of contamination, 
environmental transport pathways for contamination, and receptors that may be impacted by 
contamination and whose relationships describe qualitatively or quantitatively the release of 
contamination from the sources, the movement of contamination along the pathways to the exposure 
points, and the uptake of contaminants by the receptors. 

site-specific health and safety plan (SSHASP)—A health and safety plan that has been tailored to a 
site or to an Environmental Remediation and Surveillance (ERS) Program field activity and that has been 
approved by an ERS health and safety representative. A SSHASP contains information specific to the 
project, including the scope of work, relevant history, descriptions of hazards from activity associated with 
the project site(s), and techniques for exposure mitigation (e.g., personal protective equipment and 
hazard mitigation). 

slope—A ratio of units of elevation change to units of horizontal change, usually expressed in degrees. 

soil—(1) A material that overlies bedrock and has been subject to soil-forming processes. (2) A sample 
media group that includes naturally occurring and artificial fill materials. 

soil gas—Gaseous elements and compounds in the small spaces between particles of the earth and soil. 
Such gases can be moved or driven out under pressure. 

soil hygrometer—An instrument that measures soil moisture. 

soil moisture—The water contained in the pore space of the unsaturated zone. 

soil screening level (SSL)—The concentration of a chemical (inorganic or organic) below which no 
potential for unacceptable risk to human health exists. The derivation of an SSL is based on conservative 
exposure and land-use assumptions, and on target levels of either a hazard quotient of 1.0 for a 
noncarcinogenic chemical or a cancer risk of 10-5 for a carcinogenic chemical. 

soil water—Water in the unsaturated zone, regardless of whether it occurs in soil or rock. 

solid waste—Any garbage, refuse, or sludge from a waste treatment plant, watersupply treatment plant, 
or air-pollution control facility, and other discarded material, including solid, liquid, semisolid, or contained 
gaseous material resulting from industrial, commercial, mining, and agricultural operations and from 
community activities. Solid waste does not include solid or dissolved materials in domestic sewage; solid 
or dissolved materials in irrigation return flows; industrial discharges that are point sources subject to 
permits under section 402 of the Federal Water Pollution Control Act, as amended; or source, special 
nuclear, or byproduct material as defined by the Atomic Energy Act of 1954, as amended. 

solid waste management unit (SWMU)—(1) Any discernible site at which solid wastes have been 
placed at any time, whether or not the site use was intended to be the management of solid or hazardous 
waste. SWMUs include any site at a facility at which solid wastes have been routinely and systematically 
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released. This definition includes regulated sites (i.e., landfills, surface impoundments, waste piles, and 
land treatment sites), but does not include passive leakage or one-time spills from production areas and 
sites in which wastes have not been managed (e.g., product storage areas). (2) According to the March 1, 
2005, Compliance Order on Consent (Consent Order), any discernible site at which solid waste has been 
placed at any time, and from which the New Mexico Environment Department determines there may be a 
risk of a release of hazardous waste or hazardous waste constituents (hazardous constituents), whether 
or not the site use was intended to be the management of solid or hazardous waste. Such sites include 
any area in Los Alamos National Laboratory at which solid wastes have been routinely and systematically 
released; they do not include one-time spills. 

specific (electrical) conductance—A measure of the ease with which a conduction current flows 
through a substance under the influence of an applied electric field. Specific conductance is dependant 
upon the presence of ions (total and relative concentrations, valence, and mobility) and temperature. It is 
the reciprocal of resistivity and is measured in either siemens (S) or micro-ohms per centimeter 
(µohm/cm) at 25°C. 

split sample—A sample that has been divided into two or more portions that are expected to be of the 
same composition; used to characterize within-sample heterogeneity, sample handling, and 
measurement variability. 

split-spoon sampler—A hollow, tubular sampling device below a drill stem that is driven by a weight to 
retrieve soil samples. The core barrel can be opened to remove samples. This is a sampling method 
commonly used with auger drilling. The split-spoon sampler can be driven into the ground or can be 
advanced inside hollow-stem augers. 

spring—Groundwater seeping out of the earth where the water table intersects the ground surface. 

standard operating procedure—A document that details the officially approved method(s) for an 
operation, analysis, or action, with thoroughly prescribed techniques and steps. 

stratification—The process of separating into layers. 

stratified sample—A sample that includes one or more specimens from each of several subpopulations 
within a target population. (Note: If the specimens are selected from within each subpopulation using a 
simple random sample, the sample is called a stratified random sample.) 

stratigraphy—The study of the formation, composition, and sequence of sediments, whether 
consolidated or not. 

subsample—See aliquot. 

Superfund—Another term for the Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA). The two terms are used interchangeably. 

surface sample—A sample taken at a collection depth that is (or was) representative of the medium’s 
surface during the period of investigative interest. A typical depth interval for a surface sample is 0 to 6 in. 
for mesa-top locations, but may be up to several feet in sediment-deposition areas within canyons. 

surrogate (surrogate compound)—An organic compound used in the analyses of organic target 
analytes that is similar in composition and behavior to the target analytes but is not normally found in field 
samples. Surrogates are added to every blank and spike sample to evaluate the efficiency with which 
analytes are being recovered during extraction and analysis. 

T 

target analyte—A chemical or parameter, the concentration, mass, or magnitude of which is designed to 
be quantified by a particular test method. 
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technical area (TA)—At Los Alamos National Laboratory, an administrative unit of operational 
organization (e.g., TA-21). 

technical notebook—A record of the methodology, observations, and results of technical activity 
investigations. 

tentatively identified compound (TIC)—A chemical compound detected in a sample that is not a target 
analyte, internal standard, or surrogate. Up to 30 chromatographic peaks may be subject to mass spectral 
matching for identification as TICs. 

topography—The physical or natural features of an object or entity and their structural relationships. 

total propagated uncertainty (TPU)—The range of concentrations (expressed as ± the measured 
concentration) that includes the theoretical or true concentration of an analyte with a specific degree of 
confidence. Radiochemical results are required to be accompanied by sample-specific uncertainty 
bounds that reflect the 67% confidence level (1-sigma TPU). The TPU includes not only the measurement 
or counting error but the technique-specific error term that includes uncertainty values for each 
contributing measurement process and a sample-specific contribution reflecting the specific chemical 
recoveries or detectors used. All radiochemical result uncertainties incorporate terms for technique-
related and sample-specific measurement errors. 

toxic pollutant—A water contaminant or combination of water contaminants in concentration(s) that, 
upon exposure, ingestion, or assimilation, either directly from the environment or indirectly by ingestion 
through food chains, will unreasonably threaten to injure the health of humans, or the health of other 
animals or plants that are commonly hatched, bred, cultivated, or protected for use by humans for food or 
economic benefit. 

transport (transportation)—(1) The movement of a hazardous waste by air, rail, highway, or water. (2) 
The movement of a contaminant from a source through a medium to a receptor. 

treatment—Any method, technique, or process, including elementary neutralization, designed to change 
the physical, chemical, or biological character or composition of any hazardous waste so as to neutralize 
such waste, recover energy or material resources from the waste, or to render such waste nonhazardous 
or less hazardous; safer to transport, store, or dispose of; or amenable for recovery or storage; or 
reduced in volume. 

treatment, storage, and disposal facility—An interim-status or permitted facility in which hazardous 
waste is treated, stored, or disposed. 

tremie pipe—A small-diameter pipe used to carry sand pack, bentonite, or grouting materials to a 
borehole’s bottom. Materials are pumped under pressure or poured to the hole bottom through the pipe. 
The pipe is retracted as the annular space is filled. 

trip blank—A sample of analyte-free medium taken from a sampling site and returned to an analytical 
laboratory unopened, along with samples taken in the field; used to monitor cross contamination of 
samples during handling and storage both in the field and in the analytical laboratory. 

tuff—Consolidated volcanic ash, composed largely of fragments produced by volcanic eruptions. 

turbidity (nephelometric)—A measure of the intensity of light scattered by sample particulates relative to 
a standard reference suspension. The range of water turbidity is measured between 0 and 40 
nephelometric turbidity units (NTU). 

U 

unconfined aquifer—An aquifer containing water that is not under pressure; the water level in a well is 
the same as the water table outside the well. 
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underflow—Groundwater flow beneath the bed of a nonflowing stream. Such water is often perched in 
the channel alluvium atop the bedrock surface. 

unsaturated zone—The area above the water table where soil pores are not fully saturated, although 
some water may be present. 

upper acceptance limit (UAL)—The highest limit that is acceptable, based on the quality control (QC) 
criteria for a specific QC sample for a specific method. Any results greater than the UAL are qualified. 

upper confidence limit—The statistic that represents the upper bound of the arithmetic mean (usually 
95%) of the measured data and that is used in a risk assessment as the reasonable maximum exposure 
point concentration. 

upper tolerance limit—A statistical measure of the upper end of a distribution. The 95th percentile upper 
tolerance limit, which is the 95% upper percentile of the 95th percentile of the data distribution, is the 
background value used to represent the background data distribution for an inorganic chemical or 
naturally occurring radionuclide. 

U.S. Department of Energy—The federal agency that sponsors energy research and regulates nuclear 
materials for weapons production. 

U.S. Environmental Protection Agency (EPA)—The federal agency responsible for enforcing 
environmental laws. Although state regulatory agencies may be authorized to administer some of this 
responsibility, EPA retains oversight authority to ensure the protection of human health and the 
environment. 

V 

vadose zone—The zone between the land surface and the water table within which the moisture content 
is less than saturation (except in the capillary fringe) and pressure is less than atmospheric. Soil pore 
space also typically contains air or other gases. The capillary fringe is included in the vadose zone. 

verification—A test or tests, generally performed before and after logging in lieu of a calibration, to 
ascertain whether the logging system is operating properly. Verification differs from calibration in that it 
does not provide updated system calibration values. 

W 

water content—The amount of water in an unsaturated medium, expressed as the ratio of the weight of 
water in a sample to the weight of the oven-dried sample (often expressed as a percentage). 

watercourse—Any river, creek, arroyo, canyon, draw, wash, or other channel that has definite banks and 
beds and provides visual evidence of the occasional flow of water. 

watershed—A region or basin drained by, or contributing waters to, a river, stream, lake, or other body of 
water and separated from adjacent drainage areas by a divide, such as a mesa, ridge, or other geologic 
feature. 

water table—The top of the regional saturated zone; the piezometric surface associated with an 
unconfined aquifer. 

welded tuff—A volcanic deposit hardened by the action of heat, pressures from overlying material, and 
hot gases. 

well casing—A solid piece of pipe, typically steel or polyvinyl chloride (PVC) plastic, used to keep a well 
open in either unconsolidated materials or unstable rock and as a means to contain zone-isolation 
materials such as cement grout or bentonite. 

well screen—A perforated wire-wrapped casing that allows fluids, but not solid material, to enter a well. 
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work plan—A document that specifies the activities to be performed when implementing an investigation 
or remedy. At a minimum, the work plan should identify the scope of the work to be performed, specify 
the procedures to be used to perform the work, and present a schedule for performing the work. The work 
plan may also present the technical basis for performing the work. 

A-3.0 METRIC CONVERSION TABLE 

Metric Conversion Table 

Multiply SI (Metric) Unit by To Obtain US Customary Unit 
kilometers (km) 0.622 miles (mi) 

kilometers (km)  3281 feet (ft) 

meters (m)  3.281 feet (ft) 

meters (m)  39.37 inches (in.) 

centimeters (cm)  0.03281 feet (ft) 

centimeters (cm)  0.394 inches (in.) 

millimeters (mm)  0.0394 inches (in.) 

micrometers or microns (µm)  0.0000394 inches (in.) 

centimeters (cm)  0.394 inches (in.) 

millimeters (mm)  0.0394 inches (in.) 

micrometers or microns (µm)  0.0000394 inches (in.) 

square kilometers (km2)  0.3861 square miles (mi2) 

hectares (ha)  2.5 acres 

square meters (m2)  10.764 square feet (ft2) 

cubic meters (m3)  35.31 cubic feet (ft3) 

kilograms (kg)  2.2046 pounds (lb) 

grams (g)  0.0353 ounces (oz) 

grams per cubic centimeter (g/cm3)  62.422 pounds per cubic foot (lb/ft3) 

milligrams per kilogram (mg/kg)  1 parts per million (ppm) 

micrograms per gram (µg/g)  1 parts per million (ppm) 

liters (l)  0.26 gallons (gal.) 

milligrams per liter (mg/l)  1 parts per million (ppm) 

degrees Celsius (°C)  9/5 + 32 degrees Fahrenheit (°F) 
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B-1.0 OVERVIEW OF RFI AND CURRENT INVESTIGATION DATA 

The Technical Area (TA) 16-340 Complex comprises Consolidated Units 13-003(a)-99 and 16-003(n)-99 
and Solid Waste Management Units (SWMUs) 16-003(o), 16-026(j2), and 16-029(f). Surface water and 
alluvial groundwater sampling was performed downgradient from the TA-16-340 Complex in Fishladder 
Canyon. The data discussed in this appendix include Resource Conservation and Recovery Act (RCRA) 
Facility Investigation (RFI) data and the current investigation data that were collected starting in 1995 up 
to and including the most recent sampling in 2005. All data discussed in this appendix are included in 
Appendix F (provided on CD). Excavation activities were performed at the TA-16-340 Complex in 2004 
and 2005. Samples related to these excavated locations are included in the chemicals of potential 
concern (COPCs) tables for discussion of nature and extent. However, results from excavated samples 
are not included in the frequency-of-detect tables because these tables are meant to represent current 
site conditions. 

Consolidated Unit 13-003(a)-99 

Four soil samples, six tuff samples and one tuff field-duplicate sample were collected at Consolidated 
Unit 13-003(a)-99. The samples collected and the associated analyses are presented in Table B-1.0-1, 
and the sampling locations are shown in Figure B-1.0-1.  

Consolidated Unit 16-003(n)-99 

Seven sediment, five soil, 13 tuff, eight fill (disturbed soil and/or tuff) samples and one fill field duplicate 
were collected at Consolidated Unit 16-003(n)-99. The samples collected and the associated analyses 
are presented in Table B-1.0-1, and the sampling locations are shown in Figure B-1.0-2. 

SWMU 16-003(o) 

Sixty-two soil, 18 fill, and 65 tuff samples were collected at SWMU 16-003(o). Also, six soil, three fill, and 
four tuff field-duplicate samples were collected. Seven of the 1995 RFI Phase I soil-sampling locations 
were excavated during removal actions. The samples collected and the associated analyses are 
presented in Table B-1.0-1; a “Y” flag indicates excavated sampling locations. Thirteen pore gas samples 
and five field duplicates were collected in the two boreholes drilled at SWMU 16-003(o). The samples 
collected and the associated analyses are presented in Tables B-1.0-1 and B-1.0-2. The locations of 
samples collected from the sumps and drainlines, Upper Fishladder Canyon, and Lower Fishladder 
Canyon are shown in Figures B-1.0-3, Plate 4, and Figure B-1.0-4, respectively. 

SWMUs 16-026(j2) and 16-029(f) 

Three soil, seven fill, 11 sediment, and 15 tuff samples were collected at SWMUs 16-026(j2) and 
16-029(f), as well as one soil field-duplicate sample. Four of the RFI Phase I sampling locations were 
excavated during removal actions, as indicated by a “Y” excavation flag in Table B-1.0-1. The sampling 
locations are shown in Figure B-1.0-5.  

Fishladder Canyon 

Fifteen surface water samples (seven filtered and eight unfiltered) were collected at Fishladder Seep. Six 
surface water samples (two filtered and four unfiltered) were collected at the Fishladder Canyon-Cañon 
de Valle confluence. These sampling locations are shown in Figure B-1.0-6. These samples were 
collected as part of the TA-16-260 corrective measures study conducted over the past several years 
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(LANL 1998, 62413; LANL 1999, 64873). The samples collected and the associated analyses are 
presented in Table B-1.0-3. 

Three alluvial wells were installed in Fishladder Canyon in 2005 (Figure B-1.0-6). Well #1 
(Location 16-25280) did not recharge during development; therefore, no samples were collected. At 
well #2 (Location 16-25279), one filtered and one unfiltered sample were collected. At well #3 
(Location 16-25278), one filtered and one unfiltered sample were collected; in addition, one filtered and 
one unfiltered field-duplicate sample were collected. The samples collected and the associated analyses 
are presented in Table B-1.0-4. 

B-2.0 OVERVIEW OF COPC IDENTIFICATION 

COPCs are defined depending on the chemical class of the analyte: inorganic, organic, or radionuclide. 
An inorganic chemical is initially identified as a COPC if at least one detected concentration or detection 
limit exceeds the background value (BV). If additional comparisons (e.g., box plots) with the background 
data set demonstrate that site concentrations are within the range of background concentrations, the 
analyte is eliminated as a COPC (refer to Figures B-2.0-1 through B-2.0-21). If there is no associated BV, 
the chemical is a COPC if it is detected. For organic chemicals, any detected analyte is a COPC. 
Radionuclides fall into two groups: fallout radionuclides and naturally occurring radionuclides. The fallout 
radionuclides include tritium, strontium-90, cesium-137, plutonium-238, plutonium 239/240, and 
americium-241. For the fallout radionuclides, BVs exist for the top 0 to 6 in. of media. If a detected 
concentration for a fallout radionuclide exceeds its BV in the top 6 in. of media, it is initially identified as a 
COPC. If additional comparisons with the background data set demonstrate that site concentrations are 
within the range of background concentrations, the radionuclide is eliminated as a COPC. If a fallout 
radionuclide is detected below 6 in., it is a COPC. For naturally occurring radionuclides that have BVs, 
analytes with detected concentrations above their respective BVs are initially identified as COPCs. If 
additional comparisons with the background data set demonstrate that site concentrations are within the 
range of background concentrations, the radionuclide is eliminated as a COPC. If there is no associated 
BV, the radionuclide is a COPC if it is detected.  

Background data are available for soil (all soil horizons, designated by the media code ALLH), sediment 
(media code SED), and for several geologic units, including Bandelier Tuff (media codes Qbt4, Qbt3, 
Qbt2, Qbt1v, Qbt1g, Qct, and Qbo). Fill material is undifferentiated and may include soil and crushed tuff 
in varying proportions. Because soil BVs are used for fill (LANL 1998, 59730), soil and fill samples are 
evaluated together. Samples identified as sediment in the TA-16-340 Complex are on the mesa top and 
do not have the same geomorphic setting as the canyon bottom sediments on which the sediment 
background data set is based (LANL 1998, 59730). The TA-16-340 sediments are more similar to the 
soils on which the ALLH BVs are based; therefore, all sediment samples at the TA-16-340 complex were 
compared with ALLH BVs for COPC identification. 

There are no BVs for water and pore gas. For these media, any detected chemicals are identified as 
COPCs. Naturally occurring chemicals in groundwater are discussed in the groundwater background 
investigation report (LANL 2005, 90580). In some cases, individual analytical results are qualified as 
“rejected” because of data-quality issues. Rejected analytical results are not included in the data review, 
the evaluations of nature and extent, or the risk-screening assessments documented in Appendix H. 
Data-quality issues, data qualifiers, and rejected analytical results are discussed in Appendix E. 

Excavated samples are excluded from the COPC identification discussion below, because they are no 
longer representative of current site conditions. These samples are considered in the discussion of 
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contaminant trends in the evaluation of nature and extent in section B-8.0. A summary of COPCs for the 
TA-16-340 Complex is provided in Table B-2.0-1. 

B-3.0 CONSOLIDATED UNIT 13-003(a)-99 

B-3.1 Inorganic Chemicals in Soil and Tuff  

All soil samples collected at Consolidated Unit 13-003(a)-99 were analyzed for target analyte list (TAL 
metals and total cyanide). Three of the four soil samples were also analyzed for the following anions: 
bromide, chloride, fluoride, nitrate, oxalate, perchlorate, and sulfate (the one soil sample not analyzed for 
anions was from 1995 when this analysis was not requested). The following COPCs were initially 
identified in subsurface soil samples: antimony, cadmium, cyanide, fluoride, nitrate, selenium, thallium, 
and uranium.  

• Antimony, cyanide, and selenium were retained as COPCs because the sample specific detection 
limits for these analytes are greater than background levels. 

•  Fluoride and nitrate were retained as COPCs because these analytes were detected and no 
background data are available.  

• Cadmium was not retained as a COPC. Although some sample-specific detection limits exceeded 
the BV, they were within the range of concentrations comprising the soil background data set 
(Figure B-2.0-6). 

• Thallium and uranium were not retained as COPCs. All concentrations and sample-specific 
detection limits are within the range of concentrations comprising the soil background data sets 
(Figures B-2.0-18 and B-2.0-19). 

All tuff samples were collected from the Qbt 4 geologic unit. All samples were analyzed for total cyanide 
and TAL metals. All but one sample were analyzed for the following anions: bromide, chloride, fluoride, 
nitrate, oxalate, perchlorate, and sulfate (the one tuff sample not analyzed for anions was from 1995 
when this analysis was not requested). The following COPCs were initially identified in tuff samples: 
aluminum, antimony, arsenic, barium, calcium, chromium, cobalt, copper, cyanide, fluoride, iron, lead, 
magnesium, manganese, nitrate, selenium, silver, uranium, and vanadium. 

• Antimony, cyanide, and selenium were not detected. They were retained as COPCs because the 
sample-specific detection limits for these analytes were greater than background levels. 

• Fluoride and nitrate were detected in at least one sample. These analytes have no BVs for 
comparison, so they were retained as COPCs. 

• Aluminum, arsenic, barium, chromium, cobalt, copper, manganese, silver, and vanadium were all 
detected at levels greater than background levels, and they were therefore retained as COPCs. 

• Calcium, iron, and magnesium were eliminated as COPCs because they are essential nutrients 
(EPA 1989, 08021).  

• Lead and uranium were not retained as COPCs because all site concentrations and sample-
specific detection were within the range of background concentrations (Figures B-2.0-11 and 
B-2.0-19).  

The frequencies of detected inorganic chemicals above BVs at Consolidated Unit 13-003(a)-99 are 
presented in Table B-3.1-1. Results are presented in Table B-3.1-2 and shown in Figure B-3.1-1.  
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B-3.2 Organic Chemicals in Soil and Tuff 

All soil samples collected at Consolidated Unit 13-003(a)-99 were analyzed for high explosives (HE), 
semivolatile organic compounds (SVOCs), and volatile organic compounds (VOCs). The following organic 
chemicals were detected in soil and retained as COPCs: 

• Acenaphthene, acetone, anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(g,h,i)perylene, benzo(k)fluoranthene, bis(2-ethylhexyl)phthalate, n-butylbenzene, 
chrysene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, phenanthrene, pyrene, and 1,3-xylene 
+ 1,4-xylene  

All tuff samples collected at Consolidated Unit 13-003(a)-99 were analyzed for HE, SVOCs, and VOCs. 
The following organic chemicals were detected in tuff and retained as COPCs: 

• Acetone, chrysene, 1,2-dichlorobenzene, 1,3-dichlorobenzene, 1,4-dichlorobenzene, 
diethylphthalate, di-n-octylphthalate, fluoranthene, pyrene, styrene, toluene, and 1,3-xylene + 1,4-
xylene 

The frequencies of detected organic chemicals at Consolidated Unit 13-003(a)-99 are presented in 
Table B-3.2-1. Results for organic COPCs are presented in Table B-3.2-2 and shown in Figure B-3.2-1.  

B-3.3 Radionuclides in Soil and Tuff 

All soil samples at Consolidated Unit 13-003(a)-99 were analyzed for gamma-emitting radionuclides by 
gamma spectroscopy. The radionuclides included in this analysis are americium-241, cesium-134, 
cesium-137, cobalt-60, europium-152, ruthenium-106, sodium-22, and uranium-235. None of these 
radionuclides were detected.  

• No radionuclides were retained as COPCs in soil. 

All tuff (Qbt 4) samples at Consolidated Unit 13-003(a)-99 were analyzed by gamma spectroscopy. No 
radionuclides were detected. 

• No radionuclides were retained as COPCs in tuff. 

The frequencies of detected radionuclides are presented in Table B-3.3-1. 

B-4.0 CONSOLIDATED UNIT 16-003(n)-99 

B-4.1 Inorganic Chemicals in Soil, Sediment, and Tuff 

All soil, fill, and sediment samples at Consolidated Unit 16-003(n)-99 were analyzed for total cyanide and 
TAL metals. All fill samples, all but one soil sample, and no sediment samples were analyzed for the 
following anions: bromide, chloride, fluoride, nitrate, oxalate, perchlorate, and sulfate (the samples not 
analyzed for anions were collected in 1995 when this analysis was not requested). The following 
inorganic chemicals were initially identified as COPCs in soil, fill, or sediment at Consolidated 
Unit 16-003-(n)-99: antimony, barium, cadmium, cobalt, copper, cyanide, fluoride, iron, lead, manganese, 
mercury, nitrate, selenium, uranium, vanadium, and zinc. 

• Antimony, cyanide, and selenium were not detected; however, the sample-specific detection 
limits were greater than background levels. Therefore, these analytes were retained as COPCs.  



TA-16-340 Complex Investigation Report 

ER2005-0678 B-5 January 2006 

• Fluoride and nitrate were retained as COPCs because there are no BVs for these analytes and 
they were detected in at least one sample. 

• Barium, cobalt, copper, lead, manganese, mercury, uranium, and zinc were retained as COPCs 
because they were detected at concentrations above BVs in at least one sample.  

• Iron was eliminated as a COPC because it is an essential nutrient (EPA 1989, 08021).  

• Cadmium and vanadium were eliminated as COPCs because concentrations and sample-specific 
detection limits are within the range of concentrations comprising the soil background data set 
(Figures B-2.0-6 and B-2.0-20). 

Tuff samples at Consolidated Unit 16-003(n)-99 were collected from geologic unit Qbt 4. All tuff samples 
were analyzed for total cyanide and TAL metals. All but two tuff samples were also analyzed for the 
following anions: bromide, chloride, fluoride, nitrate, oxalate, perchlorate, and sulfate (the tuff samples not 
analyzed for anions were collected in 1995 when this analysis was not requested). The following 
inorganic chemicals were initially identified as COPCs: aluminum, antimony, arsenic, barium, calcium, 
chloride, chromium, cobalt, copper, cyanide, fluoride, iron, lead, magnesium, mercury, nickel, perchlorate, 
selenium, and vanadium. 

• Antimony and cyanide were retained as COPCs because, although not detected, the associated 
detection limits were greater than BVs. 

• Fluoride and perchlorate were retained as COPCs because they were detected in at least one 
sample and there are no BVs for these analytes. 

• Aluminum, arsenic, barium, chromium, cobalt, copper, lead, mercury, nickel, selenium, and 
vanadium were retained as COPCs because they were detected above background levels in at 
least one sample. 

• Calcium, iron, and magnesium were eliminated as COPCs because they are essential nutrients 
(EPA 1989, 08021).  

• Chloride was eliminated as a COPC. All concentrations and sample-specific detection limits are 
within the range of concentrations comprising the background data set (Figure B-2.0-7). 

The frequencies of inorganic chemicals above background levels at Consolidated Unit 16-003(n)-99 are 
presented in Table B-4.1-1. Results for inorganic COPCs are presented in Table B-4.1-2 and shown in 
Figure B-4.1-1.  

B-4.2 Organic Chemicals in Soil, Sediment, and Tuff 

All soil, fill, and sediment samples at Consolidated Unit 16-003(n)-99 were analyzed for HE. All but five 
sediment samples were analyzed for SVOCs (the sediment samples not analyzed for SVOCs were 
collected in 1995 when this analysis was not requested). All but six sediment samples (all surface 
samples) and one soil sample were also analyzed for VOCs (the one soil sample was not analyzed for 
VOCs because of lack of sufficient sample volume). The following organic chemicals were detected at 
Consolidated Unit 16-003(n)-99 and therefore were retained as COPCs: 

• Acenaphthene, acetone, 4-amino-2,6-dinitrotoluene, 2-amino-4,6-dinitrotoluene, anthracene, 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, 
benzo(k)fluoranthene, benzoic acid, benzyl alcohol, bis(2-ethylhexyl)phthalate, 2-butanone, 
butylbenzylphthalate, chrysene, dibenz(a,h)anthracene, di-n-butylphthalate, 2,4-dinitrotoluene, 
di-n-octylphthalate, fluoranthene, fluorene, HMX, indeno(1,2,3-cd)pyrene, 4-methyl-2-pentanone, 
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2-methylnaphthalene, naphthalene, nitrobenzene, phenanthrene, pyrene, RDX, TATB, and 
toluene 

All tuff samples collected at Consolidated Unit 16-003(n)-99 were analyzed for HE, SVOCs, and VOCs. 
The following analytes were detected in tuff and therefore retained as COPCs: 

• Acetone, anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, 
benzo(k)fluoranthene, bis(2-ethylhexyl)phthalate, 2-butanone, chrysene, diethylphthalate, 
1,3-dinitrobenzene, 2,4-dinitrotoluene, di-n-octylphthalate, fluoranthene, HMX, indeno(1,2,3-
cd)pyrene, 4-isopropyltoluene, phenanthrene, pyrene, TATB, and 2,4,6-trinitrotoluene 

The frequencies of detected organic chemicals at Consolidated Unit 16-003(n)-99 are presented in 
Table B-4.2-1. Results for organic COPCs are presented in Table B-4.2-2 and shown in Figure B-4.2-1.  

B-5.0 SWMU 16-003(o) 

B-5.1 Inorganic Chemicals in Soil and Tuff 

All fill samples and all but three soil samples at SWMU 16-003(o) were analyzed for total cyanide and TAL 
metals. All but 11 soil samples were also analyzed for the following anions: bromide, chloride, fluoride, 
nitrate, oxalate, perchlorate, and sulfate. (One soil sample was lacking in these analyses because there 
was an insufficient quantity of sample on which to perform the analyses. Two samples were canceled, but 
the analytical laboratory had already performed some organic analyses, so the samples appear to be 
missing the inorganic analyses. The remaining samples without anion analyses were collected in 1995 
when these analyses had not been requested.) The following inorganic chemicals were initially identified as 
COPCs in soil and/or fill remaining at SWMU 16-003(o): aluminum, antimony, arsenic, barium, beryllium, 
cadmium, calcium, chromium, cobalt, copper, cyanide, fluoride, iron, lead, mercury, nickel, nitrate, 
perchlorate, potassium, selenium, silver, sodium, thallium, uranium, vanadium, and zinc. 

• Fluoride, nitrate, and perchlorate were retained as COPCs because they were detected in at least 
one sample and no BVs are available. 

• Antimony, arsenic, barium, cadmium, chromium, cobalt, copper, cyanide, lead, mercury, nickel, 
selenium, silver, thallium, uranium, vanadium, and zinc were retained as COPCs because they 
were detected at concentrations above background levels in at least one sample. 

• Aluminum and beryllium were eliminated as COPCs because all concentrations are within the 
range of concentrations comprising the respective background data sets (Figures B-2.0-1 and 
B-2.0-5). 

• Calcium, iron, potassium, and sodium were not retained as COPCs because they are essential 
nutrients (EPA 1989, 08021). 

All tuff samples but one were analyzed for total cyanide and TAL metals. All but five samples were also 
analyzed for the following anions: bromide, chloride, fluoride, nitrate, oxalate, perchlorate, and sulfate. 
(One sample was not analyzed for total cyanide, TAL metals, or anions because there was not enough 
sample volume to perform the analyses. The other samples were not analyzed for anions because they 
were collected in 1995 when this analysis was not requested.) The following inorganic chemicals were 
initially identified as COPCs in tuff at SWMU 16-003(o): aluminum, antimony, arsenic, barium, beryllium, 
calcium, chromium, cobalt, copper, cyanide, fluoride, iron, lead, magnesium, manganese, mercury, nickel, 
nitrate, perchlorate, potassium, selenium, silver, uranium, vanadium, and zinc. 

• Antimony was retained as a COPC because, although not detected, some sample-specific 
detection limits were greater than BV. 
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• Fluoride, nitrate, and perchlorate were retained as COPCs because they were detected in at least 
one sample and no BVs were available for comparison. 

• Aluminum, arsenic, barium, chromium, cobalt, copper, cyanide, lead, manganese, mercury, 
nickel, selenium, silver, vanadium, and zinc were retained as COPCs because they were 
detected at levels above background levels in at least one sample. 

• Beryllium and uranium were eliminated as COPCs because sample-specific detection limits are 
within the range of concentrations comprising the respective background data sets 
(Figures B-2.0-5 and B-2.0-19). 

• Calcium, iron, magnesium, and potassium were not retained as COPCs because they are 
essential nutrients (EPA 1989, 08021). 

The frequencies of inorganic chemicals above background levels at SWMU 16-003(o) are presented in 
Table B-5.1-1. The results for inorganic chemicals detected above background levels are presented in 
Table B-5.1-2. Inorganic COPCs at the sumps and drainlines, Upper Fishladder Canyon, and Lower 
Fishladder Canyon are shown in Plates 7 and 8 and Figure B-5.1-1, respectively.  

B-5.2 Organic Chemicals in Soil, Tuff, and Pore Gas 

All fill and all but two soil samples at SWMU 16-003(o) were analyzed for HE (the two samples were 
canceled, but the analytical laboratory had already performed SVOC and/or VOC analyses, so the 
samples appear to be missing the HE analyses). All fill samples and all but one soil sample were 
analyzed for SVOCs (the one soil sample was canceled, but the analytical laboratory had already 
performed VOC analysis, so the sample appears to be missing SVOC analysis). All fill and all but 11 soil 
samples were analyzed for VOCs. (The 11 soil samples lacking VOC analysis were collected in 1995 
when VOC analysis had not been requested.) The following organic chemicals were detected and 
therefore retained as COPCs in soil and/or fill remaining at SWMU 16-003(o): 

• Acenaphthene, acetone, 4-amino-2,6-dinitrotoluene, 2-amino-4,6-dinitrotoluene, anthracene, 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, 
benzo(k)fluoranthene, benzoic acid, bis(2-ethylhexyl)phthalate, 2-butanone, chloroform, 
chrysene, dibenz(a,h)anthracene, dibenzofuran, 1,1-dichloroethene, 3,5-dinitroaniline, 
di-n-butylphthalate, 2,4-dinitrotoluene, ethylbenzene, fluoranthene, fluorene, HMX, 
indeno(1,2,3-cd)pyrene, 4-isopropyltoluene, methylene chloride, 2-methylnaphthalene, 
4-methylphenol, naphthalene, nitrobenzene, PETN, phenanthrene, pyrene, RDX, TATB, 
tetrachloroethene, tetryl, toluene, 1,1,1-trichloroethane, trichloroethene, trichlorofluoromethane, 
1,2,4-trimethylbenzene, 2,4,6-trinitrotoluene, 1,2-xylene, and 1,3-xylene + 1,4-xylene 

All but one tuff sample at SWMU 16-003(o) were analyzed for HE (the one sample is lacking HE analysis 
because there was not enough sample volume with which to perform the analysis). All tuff samples were 
analyzed for SVOCs, and all but four were analyzed for VOCs (the four samples were not analyzed for 
VOCs because of lack of adequate sample volume). The following organic chemicals were detected in 
tuff and therefore retained as COPCs: 

• Acenaphthene, acetone, 4-amino-2,6-dinitrotoluene, anthracene, benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, 
bis(2-ethylhexyl)phthalate, 2-butanone, chrysene, dibenz(a,h)anthracene, dibenzofuran, 
1,1-dichloroethene, cis-1,2-dichloroethene, diethylphthalate, di-n-butylphthalate, 
di-n-octylphthalate, ethylbenzene, fluoranthene, fluorene, HMX, indeno(1,2,3-cd)pyrene, 
4-isopropyltoluene, 4-methyl-2-pentanone, methylene chloride, 2-methylnaphthalene, 
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naphthalene, PETN, phenanthrene, pyrene, RDX, styrene, TATB, tetrachloroethene, toluene, 
1,1,1-trichloroethane, trichloroethene, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, 
2,4,6-trinitrotoluene, 1,2-xylene, and 1,3-xylene + 1,4-xylene 

The frequencies of detected organic chemicals in fill, soil, and tuff at SWMU 16-003(o) are presented in 
Table B-5.2-1. Results for organic chemicals in fill, soil, and tuff at SWMU 16-003(o) are presented in 
Table B-5.2-2. Organic chemicals detected in samples collected at the sumps and drainlines, Upper 
Fishladder Canyon, and Lower Fishladder Canyon are shown in Plates 9 and 10 and Figure B-5.2-1, 
respectively.  

All pore gas samples collected from Boreholes 16-23691 and 16-23692 at SWMU 16-003(o) were 
analyzed for VOCs. The following VOCs were detected: 

• Acetone, 2-butanone, carbon disulfide, carbon tetrachloride, cyclohexane, hexane, 4-methyl-2-
pentanone, n-heptane, 2-propanol, tetrachloroethene, toluene, 1,1,1-trichloroethane, 
trichloroethene, 1,2-xylene, and 1,3-xylene+1,4-xylene 

The frequencies of detected VOCs in pore gas at SWMU 16-003(o) are presented in Table B-5.2-3 and 
results are presented in Table B-5.2-4. 

B-5.3 Radionuclides in Soil 

One soil sample (RE16-05-61942, Location 16-24919) at SWMU 16-003(o) was inadvertently analyzed 
for isotopic uranium. 

• Uranium 234, uranium-235, and uranium-238 were detected at levels greater than their 
respective BVs and were therefore retained as COPCs. 

The frequencies of detected radionuclides above BVs are presented in Table B-5.3-1 and the results are 
presented in Table B-5.3-2.  

B-6.0 SWMUS 16-026(j2) AND 16-029(f) 

B-6.1 Inorganic Chemicals in Soil, Fill, Sediment and Tuff 

All soil, fill, and sediment samples at SWMUs 16-026(j2) and 16-029(f) were analyzed for TAL metals. 
All fill and sediment samples, and all but two soil samples, were analyzed for total cyanide (the two soil 
samples not analyzed for total cyanide were collected in 1997 when this analysis was not requested). 
All fill samples, all but six sediment samples, and no soil samples were analyzed for anions: bromide, 
chloride, fluoride, nitrate, oxalate, perchlorate, and sulfate (the samples without anion analyses were 
collected in 1995 and 1997 when these analyses were not requested). The evaluation of inorganic 
chemicals does not include a discussion of excavated samples. The following inorganic chemicals were 
initially identified as COPCs in the soil, fill and sediment remaining at SWMUs 16-026(j2) and 16-029(f): 
aluminum, antimony, barium, cadmium, calcium, chromium, cyanide, fluoride, lead, mercury, nitrate, 
perchlorate, selenium, silver, sulfate, thallium, and zinc. 

• Antimony, cyanide, mercury, selenium, silver, and thallium were retained as COPCs because, 
although not detected, the sample specific detection limits were greater than BVs in at least one 
sample. 
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• Fluoride, nitrate and perchlorate were retained as COPCs because they were detected in at least 
one sample and no BVs are available. 

• Lead and zinc were detected above background levels in at least one sample and therefore 
retained as COPCs. 

• Calcium is an essential nutrient and is not therefore retained as a COPC (EPA 1989, 08021).  

• Aluminum, barium, cadmium, chromium, and sulfate were not retained as COPCs because all 
concentrations are within the range of the respective background data sets (Figures B-2.0-1, 
B-2.0-4, B-2.0-6, B-2.0-8, and B-2.0-17). 

All tuff (Qbt 4) samples at SWMUs 16-026(j2) and 16-029(f) were analyzed for TAL metals. All tuff 
samples but two were analyzed for total cyanide. (the tuff samples not analyzed for total cyanide were 
collected in 1997 when this analysis was not requested). All tuff samples but three were analyzed for the 
following anions: bromide, chloride, fluoride, nitrate, oxalate, perchlorate, and sulfate (the tuff samples not 
analyzed for anions were collected in 1995 and 1997 when this analysis was not requested). The 
following inorganic chemicals were retained as COPCs in tuff at SWMUs 16-026(j2) and 16-029(f): 
aluminum, antimony, arsenic, barium, calcium, chromium, cobalt, copper, cyanide, fluoride, lead, 
magnesium, mercury, nickel, nitrate, perchlorate, selenium, silver, sulfate, thallium, and zinc. 

• Antimony, cyanide, mercury, and thallium were retained as COPCs because, although not 
detected, the sample-specific detection limits were greater than BVs. 

• Fluoride, nitrate, and perchlorate were retained as COPCs because they were detected in at least 
one sample and no BVs were available. 

• Aluminum, barium, chromium, cobalt, copper, lead, nickel, selenium, silver, and zinc were 
retained because they were detected at levels above background levels in at least one sample. 

• Calcium and magnesium are essential nutrients, so they are not retained as COPCs (EPA 1989, 
08021).  

• Arsenic and sulfate were not retained as COPCs because all concentrations are within the range 
of concentrations comprising the respective background data sets (Figures B-2.0-3 and 
B-2.0-17). 

The frequencies of inorganic chemicals above background levels at SWMUs 16-026(j2) and 16-029(f) are 
presented in Table B-6.1-1. The results for inorganic COPCs for SWMUs 16-026(j2) and 16-029(f) are 
presented in Table B-6.1-2 and shown in Figure B-6.1-1.  

B-6.2 Organic Chemicals in Soil, Fill, Sediment, and Tuff 

All soil, fill, and sediment samples at SWMUs 16-026(j2) and 16-029(f) were analyzed for HE and SVOCs. 
All soil, fill, and all but five sediment samples were also analyzed for VOCs. (The five sediment samples 
lacking VOC analysis were collected in 1995 and 1997 when VOC analysis had not been requested.) The 
evaluation of organic chemicals does not include a discussion of excavated samples. The following 
organic chemicals were detected in soil, fill, and/or sediment remaining at SWMUs 16-026(j2) and 
16-029(f) and were therefore retained as COPCs: 

• Acenaphthene, acetone, anthracene, benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, benzoic acid, 2-butanone, 
chrysene, dibenz(a,h)anthracene, dibenzofuran, di-n-butylphthalate, 1,1-dichloroethene, 
ethylbenzene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, isopropylbenzene, 4-
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isopropyltoluene, 2-methylnaphthalene, naphthalene, phenanthrene, 1-propylbenzene, pyrene, 
RDX, TATB, toluene, trichloroethene, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, and 
1,3-xylene + 1,4-xylene 

All tuff (Qbt 4) samples but one were analyzed for HE, SVOCs and VOCs (the one tuff sample not 
analyzed for HE, SVOCs, and VOCs was collected in 1997 and the analyses were not requested). The 
following organic chemicals were detected and therefore retained as COPCs: 

• Acenaphthene, acetone, anthracene, benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, 
dibenz(a,h)anthracene, dibenzofuran, di-n-butylphthalate, ethylbenzene, fluoranthene, fluorene, 
HMX, indeno(1,2,3-cd)pyrene, 4-isopropyltoluene, 2-methylnaphthalene, naphthalene, 
phenanthrene, phenol, pyrene, TATB, toluene, trichloroethene, 1,2,4-trimethylbenzene, 
1,3,5-trimethylbenzene, 1,2-xylene, and 1,3-xylene + 1,4-xylene 

The frequencies of detected organic chemicals at SWMUs 16-026(j2) and 16-029(f) are presented in 
Table B-6.2-1. The results for detected organic chemicals at SWMUs 16-026(j2) and 16-029(f) are 
presented in Table B-6.2-2 and Plate 11.  

B-7.0 FISHLADDER CANYON 

Surface water samples collected in Fishladder Canyon were collected as part of the TA-16-260 corrective 
measures study conducted over the past several years (LANL 1998, 62413; LANL 1999, 64873). The 
analyses requested for these samples vary by the year in which the samples were collected and by 
whether the samples were filtered or unfiltered.  

B-7.1 Inorganic Chemicals in Surface Water 

All filtered surface water samples collected at Locations 16-02654 (Fishladder Seep) and 16-06121 
(Fishladder Canyon-Cañon de Valle Confluence) were analyzed for TAL metals. Two samples were 
analyzed for anions, and one of these was also analyzed for total cyanide and ammonia. The following 
inorganic chemicals were detected as COPCs in filtered surface water in Fishladder Canyon: aluminum, 
antimony, arsenic, barium, beryllium, boron, cadmium, calcium, cesium, chloride, chromium, cobalt, 
copper, fluoride, iodide, iron, lead, lithium, magnesium, manganese, mercury, molybdenum, nickel, 
potassium, selenium, silver, sodium, strontium, sulfate, thallium, uranium, vanadium, and zinc. 

• Calcium, iron, magnesium, potassium, and sodium were not retained as COPCs because they 
are essential nutrients (EPA 1989, 08021). 

• Aluminum, antimony, arsenic, barium, beryllium, boron, cadmium, cesium, chloride, chromium, 
cobalt, copper, fluoride, iodide, lead, lithium, manganese, mercury, molybdenum, nickel, selenium, 
silver, strontium, sulfate, thallium, uranium, vanadium, and zinc were retained as COPCs. 

All unfiltered samples were analyzed for anions and TAL metals. Two unfiltered samples were analyzed 
for total cyanide, and one of these was also analyzed for ammonia. All but three unfiltered samples were 
analyzed for perchlorate. The following inorganic chemicals were detected in unfiltered surface water and 
initially identified as COPCs: aluminum, antimony, arsenic, barium, beryllium, boron, bromide, cadmium, 
calcium, cesium, chloride, chromium, cobalt, copper, fluoride, iron, lead, lithium, magnesium, manganese, 
mercury, molybdenum, nickel, nitrate, and nitrite as nitrogen, perchlorate, potassium, selenium, silver, 
sodium, strontium, sulfate, thallium, uranium, vanadium, and zinc. 
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• Calcium, iron, magnesium, potassium, and sodium were not retained as COPCs because they 
are essential nutrients (EPA 1989, 08021). 

• Aluminum, antimony, arsenic, barium, beryllium, boron, bromide, cadmium, cesium, chloride, 
chromium, cobalt, copper, fluoride, lead, lithium, manganese, mercury, molybdenum, nickel, 
nitrate and nitrite as nitrogen, perchlorate, selenium, silver, strontium, sulfate, thallium, uranium, 
vanadium, and zinc were retained as COPCs. 

The frequencies of detected inorganic chemicals in surface water in Fishladder Canyon are presented in 
Table 7.1-1 and results are presented in Table 7.1-2.  

B-7.2 Organic Chemicals in Surface Water 

Two filtered surface water samples in Fishladder Canyon were analyzed for HE and SVOCs. One of 
these samples was also analyzed for VOCs. The following organic chemicals were detected and retained 
as COPCs in filtered surface water in Fishladder Canyon: 

• Acetone, cis-1,2-dichloroethene, HMX, RDX, and tetrachloroethene 

All unfiltered surface water samples were analyzed for HE and VOCs. All but five samples were analyzed 
for SVOCs. The following organic chemicals were detected and retained as COPCs in unfiltered surface 
water: 

• Acetone, acetonitrile, cis-1,2-dichloroethene, HMX, MNX, RDX, tetrachloroethene, and 
trichloroethene 

The frequencies of detected organic chemicals in surface water are presented in Table 7.2-1 and results 
are presented in Table 7.2-2. 

B-7.3 Radionuclides in Surface Water 

All but three unfiltered surface water samples collected in Fishladder Canyon were analyzed for tritium. 

• Tritium was retained as a COPC because it was detected in at least one sample 

The frequency of detected tritium in surface water is presented in Table 7.3-1 and results are presented in 
Table 7.3-2. 

B-7.4 Inorganic Chemicals in Alluvial Groundwater 

The filtered alluvial groundwater samples collected at the two alluvial wells (Locations 16-25279 and 
16-25278) were analyzed for TAL metals. The following inorganic chemicals were detected and therefore 
initially identified as COPCs in filtered alluvial groundwater in Fishladder Canyon: aluminum, barium, 
beryllium, cadmium, calcium, cobalt, iron, lead, magnesium, manganese, nickel, potassium, sodium, 
uranium, vanadium, and zinc. 

• Calcium, iron, magnesium, potassium, and sodium were not retained as COPCs because they 
are essential nutrients (EPA 1989, 08021). 

• Aluminum, barium, beryllium, cadmium, cobalt, lead, manganese, nickel, uranium, vanadium, and 
zinc were retained as COPCs. 
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The unfiltered alluvial groundwater samples collected at Locations 16-25279 and 16-25278 were 
analyzed for anions, total cyanide, TAL metals, and perchlorate. The following inorganic chemicals were 
detected and therefore initially identified as COPCs in unfiltered alluvial groundwater in Fishladder 
Canyon: aluminum, arsenic, barium, beryllium, bromide, cadmium, calcium, chloride, chromium, cobalt, 
copper, fluoride, iron, lead, magnesium, manganese, nickel, potassium, sodium, sulfate, uranium, 
vanadium, and zinc. 

• Calcium, iron, magnesium, potassium, and sodium were not retained as COPCs because they 
are essential nutrients (EPA 1989, 08021). 

• Aluminum, arsenic, barium, beryllium, bromide, cadmium, chloride, chromium, cobalt, copper, 
fluoride, lead, manganese, nickel, sulfate, uranium, vanadium, and zinc were retained as COPCs. 

The frequencies of detected inorganic chemicals in alluvial groundwater in Fishladder Canyon are 
presented in Table 7.4-1 and results are presented in Table 7.4-2.  

B-7.5 Organic Chemicals in Alluvial Groundwater 

The unfiltered alluvial groundwater samples collected at Locations 16-25279 and 16-25278 in Fishladder 
Canyon were analyzed for HE, SVOCs, and VOCs. The following organic chemicals were detected and 
retained as COPCs in unfiltered alluvial groundwater: 

• HMX and toluene 

The frequencies of detected organic chemicals in alluvial groundwater are presented in Table 7.5-1 and 
results are presented in Table 7.5-2. 

B-8.0 NATURE AND EXTENT 

As stated in the approved TA-16-340 Complex Investigation Work Plan (LANL 2005, 87345), nature and 
extent are defined for a chemical if the concentration is less than two times the associated BV.  

B-8.1 Consolidated Unit 13-003(a)-99 

B-8.1-1 Inorganic Chemicals 

Inorganic COPCs identified at Consolidated Unit 13-003(a)-99 are described in section B-3.1. The 
COPCs are aluminum, antimony, arsenic, barium, chromium, cobalt, copper, cyanide, fluoride, 
manganese, nitrate, selenium, silver, and vanadium. 

• Aluminum was detected at a concentration greater than two times BV in one tuff sample 6.5–7 ft 
below ground surface (bgs) along the location of the former septic line at Location 13-23556, 
approximately 143.5 ft southwest of Location 13-00001. This was the deepest sample at this 
location. Samples taken from approximately 11–12 ft bgs at two boreholes closer to the former 
septic tank (Location 13-23559, ~25 ft south-southwest of 13-00001 and Location 13-23558, 
~10 ft southeast of 13-00001) did not have detected concentrations of aluminum. At 
Location 13-23552 (179 ft southwest of 13-00001), located more distally from the former septic 
tank than Location 13-23556, aluminum was detected in tuff at 5–5.5 ft bgs. The concentration 
was less than two times BV, however. These samples define the lateral and vertical extent of 
aluminum at Consolidated Unit 13-003(a)-99. 
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• Antimony and cyanide were not detected. The detection limits of two samples taken in 1995 were 
greater than the BV at Location 13-00001. None of the samples taken in 2005 at Consolidated 
Unit 13-003(a)-99 had detected concentrations of antimony or cyanide or detection limits greater 
than BV. As a result, lateral and vertical extent of antimony and cyanide are defined. 

• Arsenic was detected at concentrations greater than two times background levels at 
Locations 13-23556 (~143.5 ft southwest of 13-00001) and 13-23552 (~179 ft southwest of 
13-00001) at depths of 6.5 to 7 and 5.0 to 5.5 ft bgs, respectively. These were the two deepest 
samples at these locations, located most distally from the former septic tank along the former 
septic line. Arsenic was detected less than two times background levels at Location 13-23559, 
11–12 ft bgs (~25 ft south-southwest of 13-00001). Arsenic was not detected at 11.5–12.2 ft bgs 
at Location 13-23558 (~10 ft southeast of 13-00001). The vertical extent of arsenic is defined by 
these two borehole samples near the location of the former septic tank. The lateral extent of 
arsenic is not defined in the region most distal to the former septic tank.  

• Barium was detected at levels greater than two times background levels at three locations:  
13-00001 (3.0–4.0 ft bgs), 13-23556 (6.5–7.0 ft bgs, ~143.5 ft southwest of 13-00001), and 
13-23552 (5–5.5 ft bgs, ~179 ft southwest of 13-00001). These were the deepest samples at 
these locations. Samples collected from two boreholes drilled to approximately 12 ft bgs near 
Location 13-00001 (Location 13-23559, ~25 ft south-southwest of 13-00001 and 
Location 13-23558, ~10 ft southeast of 13-00001) did not have detected concentrations of 
barium. As a result, the vertical extent of barium is defined near the former septic tank location. 
The lateral extent of barium is not defined in the region most distal to the former septic tank. 

• Chromium was detected at a concentration greater than two times BV in one sample at 
Location 13-00001 at 3.0–4.0 ft bgs. Samples taken from two boreholes drilled to approximately 
12 ft bgs near Location 13-00001 (Location 13-23559, ~25 ft south-southwest of 13-00001, and 
Location 13-23558, ~10 ft southeast of 13-00001) did not have detected concentrations of 
chromium. Chromium was detected at concentrations less than two times background levels at 
Locations 13-23556 (~143.5 ft southwest of 13-00001) and 13-23552 (~179 ft southwest of 
13-00001) at depths of 6.5 to 7 and 5.0 to 5.5 ft bgs, respectively. These samples define both the 
vertical and lateral extent of chromium. 

• Cobalt and manganese were detected at 5.0–5.5 ft bgs at the most distal location from the former 
septic tank (13-23552, ~179 ft southwest of 13-00001) at concentrations greater than two times 
the BV. Samples collected from two boreholes drilled to approximately 12 ft bgs near Location 
13-00001 (Location 13-23559, ~25 ft south-southwest of 13-00001 and Location 13-23558, ~10 ft 
southeast of 13-00001) did not have detected concentrations of cobalt or manganese. Therefore, 
the vertical extent is defined for these chemicals. The lateral extent of cobalt and manganese is 
not defined in the region farthest from the suspected source of contamination (former septic tank). 

• Copper and vanadium were detected only at concentrations less than two times their associated 
BVs, so the extent of these COPCs is defined. 

• Fluoride was detected in all of the samples taken in 2005 at Consolidated Unit 13-003(a)-99. 
Fluoride is a naturally occurring anion and no background data set is available for comparison. 
Therefore, it is not possible to determine if the vertical and lateral extent of fluoride is defined 
relative to the background concentrations. 

• Nitrate was detected at 11.5–12.2 ft bgs at Location 13-23558 (~10 ft southeast of 13-00001) but 
not at Location 13-00001. It was also detected at Location 13-23550 (~60 ft south-southwest of 
13-00001, 6.0–6.5 ft bgs) and Location 13-23556 (~143.5 ft southwest of 13-00001, 4.5–5.0 ft 
bgs.). It was not detected in the most distal sample from the former septic tank 
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(Location 13-23552, ~179 ft southwest of 13-00001). Nitrate is a naturally occurring anion and no 
background data set is available for comparison. Therefore, it is not possible to determine if the 
vertical and lateral extent of nitrate are defined relative to the background concentrations. 

• Selenium was not detected. The sample-specific detection limits were greater than two times 
background levels in all of the deepest samples collected at Consolidated Unit 13-003(a)-99. As a 
result, vertical and lateral extent of selenium are not defined.  

• Silver was detected at a level greater than background levels at 11.5–12.2 ft bgs at 
Location 13-23558 (~10 ft southeast of 13-00001). This was the deepest sample at this location. 
No other samples collected proximal or distal to this location had detected concentrations of 
silver. Therefore, lateral but not vertical extent of silver is defined. 

Assuming the former septic tank (Location 13-0001) is the source of contamination, the vertical and 
lateral extent of aluminum, antimony, chromium, copper, cyanide, and vanadium have been defined. For 
arsenic, barium, cobalt, and manganese, the extent has not been defined either vertically or laterally. The 
extent of silver has not been defined vertically. The extent of selenium has not been defined either 
vertically or laterally at Consolidated Unit 13-003(a)-99.  

B-8.1-2 Organic Chemicals 

Organic COPCs identified at Consolidated Unit 13-003(a)-99 in soil and tuff are described in 
section B-3.2. The COPCs are acenaphthene, acetone, anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, bis(2-ethylhexyl)phthalate, 
n-butylbenzene, chrysene, 1,2-dichlorobenzene, 1,3-dichlorobenzene, 1,4-dichlorobenzene, 
diethylphthalate, di-n-octylphthalate, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, phenanthrene, 
pyrene, styrene, toluene, and 1,3-xylene, + 1,4-xylene.  

• Acenaphthene, anthracene, benzo(b)fluoranthene, and phenanthrene were detected in soil at 
Locations 13-23550 (~60 ft south-southwest of 13-00001, 4.0–4.5 ft bgs) and 13-23552 (~179 ft 
southwest of 13-00001, 3.0–3.5 ft bgs) but not in the underlying tuff. These analytes were not 
detected at locations closer to the site of the former septic tank: 13-00001, 13-23558 (~10 ft 
southeast of 13-00001), or 13-23559 (~25 ft south-southwest of 13-00001). Vertical extent of 
these organic chemicals is defined. Location 13-23552 is the most distal sample from the former 
septic tank location, so lateral extent of these organic chemicals is not defined 

• Acetone was detected at Location 13-23550 (~60 ft south-southwest of 13-00001) in soil  
(4.0–4.5 ft bgs) and the underlying tuff sample (6.0–6.5 ft bgs). It was also detected at 
Location 13-23556 (~143.5 ft southwest of 13-00001) in the tuff at 6.5–7.0 ft bgs Samples 
collected from approximately 11–12 ft bgs at two boreholes more proximal to the former septic 
tank (Location 13-23559, ~25 ft south-southwest of 13-00001 and Location 13-23558, ~10 ft 
southeast of 13-00001) did not have detected concentrations of acetone. Acetone was not 
present in samples collected at the most distal location from the former septic tank 
(Location 13-23552, ~179 ft southwest of 13-00001), Vertical and lateral extent of acetone are 
defined. 

• Benzo(a)pyrene, benzo(g,h,i,)perylene, benzo(k)fluoranthene, fluorene, and indeno(1,2,3-
cd)pyrene were detected in soil at Location 13-23552 (~179 ft southwest of 13-00001) at  
3.0–3.5 ft bgs. None of these analytes were detected in the underlying tuff at the same location, 
so vertical extent of these organic chemicals is defined. Location 13-23552 is the most distal 
location from the former septic tank, so lateral extent is not defined.  
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• Bis(2-ethylhexyl)phthalate was detected in one soil sample at Location 13-00001 nearest to the 
former septic tank location. It was not detected in the underlying tuff or any other samples 
collected at Consolidated Unit 13-003(a)-99. Vertical and lateral extent are defined. 

• N-butylbenzene was detected in one soil sample 4.0–4.5 ft bgs at Location 13-23550 (~60 ft 
south-southwest of 13-00001). It was not detected in the underlying tuff at the same location or in 
any other samples collected at Consolidated Unit 13-003(a)-99. Vertical and lateral extent are 
defined.  

• Chrysene was detected at Location 13-23550 (~60 ft south-southwest of 13-00001) in both soil 
(4.0–4.5 ft bgs) and the underlying tuff (6.0–6.5 ft bgs). It was also detected in the soil at 
Location 13-23552 (~179 ft southwest of 13-00001) at 3.0–3.5 ft bgs. Samples collected from 
approximately 11–12 ft bgs at two boreholes more proximal to the former septic tank 
Location 13-23559, ~25 ft south-southwest of 13-00001 and Location 13-23558, ~10 ft southeast 
of 13-00001) did not have detected concentrations of chrysene. Vertical extent of chrysene is 
defined. Lateral extent of chrysene is not defined, because it was detected at the location 
(13-23552) most distal to the location of the former septic tank. 

• 1,2-dichlorobenzene, 1,3-dichlorobenzene, 1,4-dichlorobenzene, and styrene were detected only 
at Location 13-23550 (~60 ft south-southwest of 13-00001) in tuff at 6.0–6.5 ft bgs. Samples 
collected from approximately 11–12 ft bgs at two boreholes more proximal to the former septic 
tank (Location 13-23559, ~25 ft south-southwest of 13-00001 and Location 13-23558, ~10 ft 
southeast of 13-00001) did not have detected concentrations of these organic chemicals. Vertical 
extent of these organic chemicals is defined. Lateral extent is also defined because none of these 
analytes were detected at Location 13-23552, most distal from the location of the former septic 
tank. 

• Diethylphthalate and di-n-octylphthalate were detected in tuff (3.0–4.0 ft bgs) at 
Location 13-00001, closest to the location of the former septic tank. Samples collected from 
approximately 11–12 ft bgs at two boreholes close to 13-00001 (Location 13-23559, ~25 ft south-
southwest of 13-00001 and Location 13-23558, ~10 ft southeast of 13-00001) did not have 
detected concentrations of these organic chemicals. No other samples taken at the site had 
detects of diethylphthalate and di-n-octylphthalate. Vertical and lateral extent are defined. 

• Fluoranthene was detected in soil and the underlying tuff at Locations 13-23550 (~60 ft south-
southwest of 13-00001) and 13-23552 (~179 ft southwest of 13-00001). It was also detected in 
tuff (6.5–7.0 ft bgs) at Location 13-23556 (~143.5 ft southwest of 13-00001). Samples collected 
from approximately 11–12 ft bgs at two boreholes more proximal to the former septic tank 
(Location 13-23559, ~25 ft south-southwest of 13-00001 and Location 13-23558, ~10 ft southeast 
of 13-00001) did not have detected concentrations of fluoranthene. Vertical extent is defined. 
Lateral extent of fluoranthene is not defined because it was detected at Location 13-23552, most 
distal to the location of the former septic tank.  

• Pyrene was detected in soil and the underlying tuff at Locations 13-23550 (~60 ft south-
southwest of 13-00001), 13-23556 (~143.5 ft southwest of 13-00001) and 13-23552 (~179 ft 
southwest of 13-00001). Samples collected from approximately 11–12 ft bgs at two boreholes 
more proximal to the former septic tank (Location 13-23559, ~25 ft south-southwest of 13-00001 
and Location 13-23558, ~10 ft southeast of 13-00001) did not have detected concentrations of 
pyrene. Vertical extent is defined. Lateral extent of pyrene is not defined because it was detected 
at Location 13-23552, most distal to the location of the former septic tank.  

• Toluene was detected in tuff at ~6.0–7.0 ft bgs at Locations 13-23550 (~60 ft south-southwest of 
13-00001) and 13-23556 (~143.5 ft southwest of 13-00001). Samples collected from 
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approximately 11–12 ft bgs at two boreholes more proximal to the former septic tank 
(Location 13-23559, ~25 ft south-southwest of 13-00001 and Location 13-23558, ~10 ft southeast 
of 13-00001) did not have detected concentrations of toluene. Vertical extent of toluene is 
defined. Lateral extent of toluene is also defined because it was not detected at 
Location 13-23552, most distal from the location of the former septic tank. 

• 1,3-xylene and 1.4-xylene were detected at Location 13-23550 (~60 ft south-southwest of 
13-00001) in both soil (4.0–4.5 ft bgs) and the underlying tuff (6.0–6.5 ft bgs). Samples collected 
from approximately 11–12 ft bgs at two boreholes more proximal to the former septic tank 
(Location 13-23559, ~25 ft south-southwest of 13-00001 and Location 13-23558, ~10 ft southeast 
of 13-00001) did not have detected concentrations of 1,3-xylene and 1.4-xylene. Vertical extent of 
1,3-xylene and 1.4-xylene is defined. Lateral extent of 1,3-xylene and 1.4-xylene is also defined 
because these chemicals were not detected at Location 13-23552, most distal from the location 
of the former septic tank.  

Vertical and lateral extent have been defined for acetone, bis(2-ethylhexyl)phthalate, n-butylbenzene, 
1,2-dichlorobenzene, 1,3-dichlorobenzene, 1.4-dichlorobenzene, diethylphthalate, di-n-octylphthalate, 
styrene, toluene, 1,3-xylene, and 1.4-xylene. Vertical, but not lateral, extent has been defined for the 
following organic chemicals at Consolidated Unit 13-003(a)-99: acenaphthene, anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, 
fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, phenanthrene, and pyrene. Most of these organic 
chemicals are polyaromatic hydrocarbons, which would be expected to be collocated. 

B-8.1-3 Radionuclides 

No radionuclides were detected at Consolidated Unit 13-003(a)-99. 

B-8.2 Consolidated Unit 16-003(n)-99 

B-8.2-1 Inorganic Chemicals 

Inorganic COPCs identified at Consolidated Unit 16-003(n)-99 in soil, fill, sediment, and tuff are described 
in section B-4.1. The COPCs are aluminum, antimony, arsenic, barium, chromium, cobalt, copper, 
cyanide, fluoride, lead, manganese, mercury, nickel, nitrate, perchlorate, selenium, uranium, vanadium, 
and zinc. 

• Aluminum was detected at a concentration greater than two times BV in only one sample. This 
was a tuff sample 6.0–6.5 ft bgs at Location 16-23572. This location is beneath the former 
location of the drainline associated with the former sump at Building 342. Samples taken 
upgradient and downgradient from Location 16-23572 either did not have detected concentrations 
of aluminum or the detected concentrations were less than two times the BV. Therefore, lateral 
extent of aluminum is defined. Vertical extent of aluminum is not defined at Location 16-23572. 

• Antimony and cyanide were not detected. Detection limits of samples analyzed in 1995 were 
higher than BVs at seven locations downgradient from the former drainline. These samples 
ranged in depth from 0 to 0.5 to 4.5 to 5.0 ft bgs. Samples collected in 2005 both upgradient and 
downgradient from the 1995 sampling locations did not have any detected concentrations of 
antimony or any detection limits greater than BV. The upgradient samples included 
Location 16-23579 with a sample at 8.0–8.5 ft bgs. The downgradient samples included 
Location 16-23570 with sample at 5.0–5.4 ft bgs. These 2005 samples demonstrate that lateral 
and vertical extent of antimony and cyanide is defined. 
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• Arsenic was detected at a concentration greater than two times BV in tuff, 6.0–6.5 ft bgs, at 
Location 16-23574 at the former sump location at Building 16-342. The four other tuff samples 
taken at 6.0–6.5 ft bgs near the former sump location had detected concentrations of arsenic that 
were less than two times BV. Arsenic was also detected in tuff at 2.5–3.5 ft bgs at a level greater 
than two times BV at Location 16-01662, downgradient from the former outfall. The tuff sample 
immediately upgradient of Location 16-01662 at Location 16-01529, 4.0–5.0 ft bgs, had a 
detected concentration of arsenic that was less than two times BV. The sample at 
Location 16-01530, immediately downgradient from Location 16-01662, did not have a detected 
concentration of arsenic at 6.0–7.0 ft bgs. These samples define lateral and vertical extent of 
arsenic around Location 16-01662. Lateral extent of arsenic has been defined at Consolidated 
Unit 16-003(n)-99. Vertical extent of arsenic at Location 16-23574 has not been defined.  

• Barium was detected at concentrations greater than two times background levels in tuff  
(6.0–6.5 ft bgs) at Location 16-23572 (beneath the former drainline), in tuff (8.0–8.5 ft bgs) at 
Location 16-23579 (at the former drainline outfall), in sediment (0–0.5 ft bgs) and tuff (4.0–5.0 ft 
bgs) at Location 16-01529, and in sediment (0–0.16 ft bgs) and tuff (2.5–3.5 ft bgs) at Location 
16-01662. Locations 16-01529 and 16-01662 are just downgradient from Location 16-23579. 
Vertical extent of barium contamination is not defined near the former outfall. Samples upgradient 
and downgradient from this outfall region either do not have detected concentrations of barium, or 
the concentrations are less than two times the BV. Lateral extent of barium is defined. 

• Chromium was detected at concentrations greater than two times BV in tuff (6.0–6.5 ft bgs) at 
Location 16-23572 (beneath the former drainline location) and in tuff (4.0–5.0 ft bgs) at Location 
16-01529 (just northeast of the former outfall location). In the deeper tuff sample (8.0–8.5 ft bgs) 
between these two locations, at the former outfall location (16-23579), chromium was detected at 
a concentration less than two times background levels. Vertical extent of chromium is defined by 
this sample. Lateral extent of chromium is also defined, because the surrounding samples 
(upgradient and downgradient from the mentioned locations) either do not have detected 
concentrations of chromium, or the concentrations are less than two times the BV. 

• Cobalt was detected at concentrations greater than two times BV in two samples. The first is a fill 
sample at Location 16-23574, 3.5–4.0 ft bgs. This location is near the former sump location. The 
underlying tuff sample and surrounding samples near the former sump location did not have 
detected concentrations of cobalt. The vertical and lateral extent of cobalt are defined near the 
location of the former sump. The second sample with a detected concentration greater than two 
times BV is a tuff sample, 3.0–4.0 ft bgs, at Location 16-23561. This is the most downgradient 
sample of the former Building 342 drainline outfall. Neither vertical nor lateral extent of cobalt 
contamination is defined in this area. 

• Copper was detected at a concentration greater than two times BV in tuff (6.0–6.5 ft bgs) at 
Location 16-23572, beneath the location of the former drainline. It was also detected at 
concentrations greater than two times BV in sediment (0–0.16 ft bgs) and tuff (2.5–3.5 ft bgs) at 
Location 16-01662, approximately 25 ft downgradient from the former outfall. Vertical extent of 
copper is not defined in the region of the former drainline and outfall. Lateral extent of copper is 
defined because none of the samples upgradient or downgradient from these locations had 
detected concentrations of copper greater than two times BV. 

• Fluoride was detected in several fill and underlying tuff samples surrounding the location of the 
former sump at Building 342, along the former drainline, and at the outfall. Fluoride was also 
detected in three locations most downgradient from the outfall. Fluoride is a naturally occurring 
anion and no background data set is available for comparison. Therefore, it is not possible to 
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determine if the vertical and lateral extent of fluoride has been defined relative to the background 
concentrations. 

• Lead was detected at concentrations greater than two times BV in sediment (0–16 ft bgs) and tuff 
(2.5–3.5 ft bgs) at Location 16-01662, approximately 25 ft downgradient from the former outfall. 
Vertical extent of lead is not defined near the location of the former outfall. Lateral extent of lead 
is defined because none of the samples upgradient or downgradient from Location 16-01662 had 
detected concentrations of lead greater than two times BV. 

• Manganese was detected at a concentration greater than two times BV in fill (3.5–4.0 ft bgs) at 
Location 16-23574, near the location of the former sump associated with Building 342. Neither 
the underlying tuff sample nor any other samples collected at Consolidated Unit 16-003(n)-99 had 
detected concentrations of manganese. Vertical and lateral extent of manganese are defined. 

• Mercury was detected at a concentration greater than two times BV in one surface soil sample at 
Location 16-23570. The underlying soil sample (5.0–5.4 ft bgs) at the same location did not have 
a detected concentration of mercury. All other samples collected at Consolidated 
Unit 16-003(n)-99 either did not have detected concentrations of mercury, or the concentrations 
were less than two times BV. Lateral and vertical extent of mercury is defined. 

• The only detected concentration of nickel at Consolidated Unit 16-003(n)-99 was in tuff at 
Location 16-23572, 6.0–6.5 ft bgs. This concentration was less than two times the tuff BV for 
nickel, so lateral and vertical extent of nickel are defined.  

• Nitrate was detected in fill or soil at five Locations: 16-23575, 16-23577, 16-23578, 16-23564, and 
16-23570. None of the underlying tuff samples at these locations had detected concentrations of 
nitrate. Samples surrounding the five locations did not have detected concentrations of nitrate nor 
did the most downgradient samples of the outfall. Vertical and lateral extent of nitrate are defined. 

• Perchlorate was detected at only one Location, 16-23564, in tuff at 2.0–3.0 ft bgs. The reported 
concentration of perchlorate at this location is 0.000827 mg/kg, which is below the analytical 
laboratory’s reporting limit for this chemical; therefore, the vertical extent for perchlorate is 
defined. No other samples upgradient or downgradient from this location had detected 
concentrations of perchlorate; therefore, the lateral extent of perchlorate is defined.  

• Selenium was detected at a concentration greater than two times BV in one tuff sample  
(8.0–8.5 ft bgs) at Location 16-23579. Vertical extent of selenium is not defined at the region of 
the former outfall. Selenium was not detected in the samples downgradient from the outfall, and 
the detection limits are less than two times the BV. As a result, the lateral extent is defined for this 
chemical. 

• Uranium was detected at a concentration greater than two times BV in surface sediment at 
Location 16-01662, near the region of the former outfall. It was not detected in the underlying tuff 
sample, however, so vertical extent of uranium is defined. Lateral extent of uranium is defined 
because all other samples either did not have detected concentrations of uranium, or the 
concentrations were less than two times the BV. 

• Vanadium was detected at a concentration greater than two times BV in one tuff sample  
6.0–6.5 ft bgs at Location 16-23572, beneath the location of the former drainline. This was the 
deepest sample at this location, so extent of vanadium is not defined here. Lateral extent of 
vanadium is defined, because all other samples collected at Consolidated Unit 16-003(n)-99 
either did not have detected concentrations of vanadium, or the concentrations were less than 
two times BV. 
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• Zinc was detected at concentrations greater than two times BV in two surface samples at 
Locations 16-01529 and 16-01662. It was not detected in any of the underlying media in these 
two locations, nor in any of the other samples collected at Consolidated Unit 16-003(n)-99. 
Vertical and lateral extent of zinc contamination are defined.  

The vertical and lateral extent of antimony, chromium, manganese, mercury, nickel, nitrate, perchlorate, 
uranium, and zinc are defined at Consolidated Unit 16-003(n)-99. Vertical extent of aluminum, arsenic, 
barium, copper, lead, selenium, and vanadium has not been defined; however, lateral extent has been 
defined. Neither vertical nor lateral extent of cobalt or fluoride has been defined. 

B-8.2-2 Organic Chemicals 

Organic COPCs identified at Consolidated Unit 16-003(n)-99 in soil, fill, sediment, and tuff are described 
in section B-4.2. The COPCs are acenaphthene, acetone, 4-amino-2,6-dinitrotoluene, 2-amino-4,6-
dinitrotoluene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(g,h,i)perylene, benzo(k)fluoranthene, benzoic acid, benzyl alcohol, bis(2-ethylhexyl)phthalate, 
2-butanone, butylbenzylphthalate, chrysene, dibenz(a,h)anthracene, diethylphthalate, di-n-butylphthalate, 
1,3-dinitrobenzene, 2,4-dinitrotoluene, di-n-octylphthalate, fluoranthene, fluorene, HMX, indeno(1,2,3-
cd)pyrene, 4-isopropyltoluene, 4-methyl-2-pentanone, 2-methylnaphthalene, naphthalene, nitrobenzene, 
phenanthrene, pyrene, RDX, TATB, toluene, and 2,4,6-trinitrotoluene. 

• Acenaphthene, benzo(k)fluoranthene, benzyl alcohol, 2-butanone, dibenz(a,h)anthracene, 
diethylphthalate, fluorene, 4-isopropyltoluene, 4-methyl-2-pentanone, 2-methylnaphthalene, and 
naphthalene were detected at trace levels (near or below the estimated quantitation limits [EQLs]) 
and further sampling for extent is not warranted. 

• Acetone was detected in four locations (16-23574, 16-23576, 16-23577, and 16-23578) near the 
former sump at Building 342. It was not detected in the underlying tuff samples at these same 
locations. At Location 16-23572, acetone was detected in fill and the underlying tuff. The tuff 
concentration is ten times less than the fill concentration, so a decreasing trend is evident. 
Acetone was also detected near the former outfall from the drainline associated with the 
Building 342 sump at Locations 16-23579 and 16-01529. These detected concentrations were in 
the deepest samples taken at these two locations. Acetone was detected at Location 16-23570 in 
the surface soil but not the underlying tuff. It was also detected in the most downgradient sample 
at Location 16-23561 in tuff at 3.0–4.0 ft bgs. The vertical extent of acetone is not defined near 
the former outfall. The lateral extent of acetone is not defined. 

• 4-amino-2,6-dinitrotoluene and 2-amino-4,6-dinitrotoluene were detected only in one sediment 
sample (0–0.5 ft bgs) at Location 16-01530. The deeper tuff sample (6–7 ft bgs) at the same 
location did not have detects of these two chemicals nor did any other samples collected at 
Consolidated Unit 16-003(n)-99. Vertical and lateral extent are defined.  

• Anthracene was detected in fill at Locations 16-23575, 16-23576, 16-23579, 16-01529, and 
16-01662. It was not detected in any of the underlying tuff samples at these same locations. 
Anthracene was detected in tuff (6.0–6.5 ft bgs) at Location 16-23574; this concentration was at a 
trace level (near or below the EQL), so further sampling for extent is not warranted. Anthracene 
was not detected in any samples downgradient from those locations already listed. Vertical and 
lateral extent are defined. 

• Benzo(a)anthracene was detected in surface sediment at Locations 16-01529 and 16-01662. It 
was not detected in the underlying tuff at these locations or in any other samples in Consolidated 
Unit 16-003(n)-99. Vertical and lateral extent are defined. 
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• Benzo(a)pyrene and benzo(b)fluoranthene were detected in fill, soil, or sediment at the following 
Locations: 16-23576, 16-23579, 16-01529, 16-01662, 16-23564, and 16-23561. These chemicals 
were not detected in the underlying tuff at these same locations. At Location 16-23575 near the 
former sump these chemicals were detected in both fill and the underlying tuff. At 
Location 16-23574, benzo(a)pyrene and benzo(b)fluoranthene were detected in tuff at 6.0–6.5 ft 
bgs. Vertical extent of these chemicals is not defined near the location of the former sump at 
Building 342. Benzo(a)pyrene and benzo(b)fluoranthene were detected in fill at 
Location 16-23561, the most downgradient location of the former outfall. These concentrations 
are at trace levels (near or below the EQLs), however, so further sampling for extent is not 
warranted. Lateral extent is defined. 

• Benzo(g,h,i)perylene was detected in fill at Locations 16-23575 and 16-23576 (near the former 
sump) but not in underlying tuff at these same locations. It was also detected in surface sediment 
at Locations 16-01529 and 16-01662 (near the former outfall) but not in underlying tuff. 
Benzo(g,h,i)perylene was not detected in any of the most downgradient samples at Consolidated 
Unit 16-003(n)-99, so lateral extent is defined. It was detected in tuff (6.0–6.5 ft bgs) at 16-23574 
(near the former sump), so vertical extent is not defined. 

• Benzoic acid was detected in fill at 16-23579 and in sediment at Locations 16-01529 and 
16-01662 near the former outfall. It was not detected in the underlying tuff at any of these 
locations, nor was it detected in any other samples collected at Consolidated Unit 16-003(n)-99. 
Vertical and lateral extent are defined.  

• Bis(2-ethylhexyl)phthalate was detected in both samples collected at Location 16-23579 near the 
former outfall from Building 342. It was also detected in both samples at Location 16-23564 and 
in soil 5.0–5.4 ft bgs at Location 16-23570. Bis(2-ethylhexyl)phthalate was not detected in the 
most downgradient samples taken at Location 16-23561. Lateral, but not vertical, extent is 
defined. 

• Butylbenzylphthalate and RDX were detected only once in sediment (0–0.16 ft bgs) at 
Location 16-01662. The underlying tuff sample did not have detected concentrations of these 
chemicals. Vertical and lateral extent are defined. 

• Chrysene was detected at Location 16-23575 (near the former sump) in fill and in the underlying 
tuff. It was also detected in tuff at Location 16-23574 and in fill at Location 16-23576, also near 
the former sump. Chrysene was detected in fill at Location 16-23579 and in sediment at 
Locations 16-01529 and 16-01662; all three locations are near the former outfall. Chrysene was 
not detected in the underlying tuff at any of these three locations. Chrysene was also detected in 
fill at Location 16-23561 (the most downgradient sample of the former outfall) but not in the 
underlying tuff. Vertical extent of chrysene is not defined near the former sump. Lateral extent of 
chrysene is not defined. 

• 1,3-dinitrobenzene, 2,4-dinitrotoluene, and 2,4,6-trinitrotoluene were detected in tuff (4.0–5.0 ft 
bgs) at Location 16-01529, near the former outfall. 2,4-dinitrotoluene was also detected in surface 
sediment at Location 16-01530 but not in the underlying tuff. A deeper tuff sample (8.0–8.5 ft bgs) 
at Location 16-23579 (adjacent to Location 16-01529) did not have detects of any of the 
chemicals. Vertical and lateral extent are defined. 

• Di-n-octylphthalate was detected in tuff at 6.0–6.5 ft bgs at Location 16-23574 near the former 
sump. It was also detected in fill (3.5–4.0 ft bgs) at Location 16-23576 and surface sediment at 
Location 16-01662 but not in the underlying tuff at either location. Di-n-octylphthalate was not 
detected in any samples further downgradient from 16-01662. Vertical extent is not defined near 
the former sump. Lateral extent is defined. 
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• Fluoranthene, phenanthrene, and pyrene were detected in fill and the underlying tuff at 
Location 16-23575 near the former sump location. These chemicals were also detected in tuff at 
Location 16-23574 and in fill at Location 16-23576. Fluoranthene, phenanthrene, and pyrene 
were detected in fill at Location 16-23579 near the former outfall but not in the underlying tuff. 
They were also detected in surface sediments or soils at Locations 16-01529, 16-01662, 
16-23564, 16-23570 (except phenanthrene), and 16-23561 but not in the underlying tuff. Vertical 
extent of these chemicals is not defined near the location of the former sump, nor is lateral extent 
defined downgradient from the former outfall. 

• HMX was detected in fill but not the underlying tuff, at Location 16-23575 near the location of the 
former sump. It was detected in tuff (6.0–6.5 ft bgs) at Location 16-23574, also near the location 
of the former sump. HMX was detected in a fill sample located beneath the former drainline at 
Location 16-23572 but not in the deeper tuff sample. HMX was detected in fill and the underlying 
tuff at Location 16-23579 near the former outfall. It was also detected in sediment and the 
underlying tuff at Location 16-01662 and in surface sediment at Location 16-01530. No other 
samples downgradient from 16-01530 had detected concentrations of HMX. Lateral extent of 
HMX is defined. Vertical extent of HMX is not defined near the location of the former sump or 
near the former outfall. 

• Indeno(1,2,3-cd)pyrene was detected in fill and the underlying tuff at Location 16-23575 near the 
location of the former sump at Building 342. This chemical was also detected in tuff at Location 
16-23574 and in fill at Location 16-23576, also near the former sump location. 
Indeno(1,2,3-cd)pyrene was also detected in fill, sediment, and soil at Locations 16-23579, 
16-01529, 16-01662, and 16-23564 but not in the underlying tuff. This chemical was not detected 
in any samples collected downgradient from Location 16-23654; therefore, the lateral extent is 
defined. The vertical extent is not defined near the location of the former sump. 

• Nitrobenzene was detected only once in sediment at Location 16-01534. The underlying tuff did 
not have detected concentrations of nitrobenzene, nor did any other samples collected at 
Consolidated Unit 16-003(n)-99. Vertical and lateral extent are defined.  

• TATB was detected in tuff (6.0–6.5 ft bgs) at Locations 16-23575 and 16-23574 near the location 
of the former sump. It was also detected in fill at Locations 16-23576 and 16-23572 but not in the 
underlying tuff. TATB was detected at Location 16-23579 near the former outfall both in fill and 
the underlying tuff. Samples collected downgradient from 16-23579 did not have detected 
concentrations of TATB. Lateral extent of TATB is defined. Vertical extent is not defined at the 
location of the former sump or at the location of the former outfall.  

• Toluene was detected in fill at Locations 16-23576, 16-23577, 16-23578, 16-23572, and 
16-23579. It was not detected in any of the underlying tuff samples associated with these same 
locations. It was not detected in any samples collected downgradient from Location 16-23579. 
Lateral and vertical extent of toluene is defined. 

Vertical and lateral extent have been defined for acenaphthene, 4-amino-2,6-dinitrotoluene, 2-amino-4,6-
dinitrotoluene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, benzoic acid, benzyl alcohol, 2-butanone, butylbenzylphthalate, 
dibenz(a,h)anthracene, diethylphthalate, di-n-butylphthalate, 1,3-dinitrobenzene, 2,4-dinitrotoluene, 
fluorene, 4-isopropyltoluene, 4-methyl-2-pentanone, 2-methylnaphthalene, naphthalene, nitrobenzene, 
RDX, toluene, and 2,4,6-trinitrotoluene. Lateral, but not vertical, extent has been defined for 
benzo(g,h,i)perylene, bis(2-ethylhexyl)phthalate, di-n-octylphthalate, HMX, indeno(1,2,3-cd)pyrene, and 
TATB. Neither lateral nor vertical extent has been defined for acetone, chrysene, fluoranthene, 
phenanthrene, and pyrene.  
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B-8.3 SWMU 16-003(o) 

B-8.3-1 Inorganic Chemicals 

COPCs identified for SWMU 16-003(o) are discussed in section B-5.1. The COPCs are antimony, 
arsenic, barium, cadmium, chromium, cobalt, copper, cyanide, fluoride, lead, manganese, mercury, 
nickel, nitrate, perchlorate, selenium, silver, thallium, uranium, vanadium, and zinc. 

• Several samples collected in 1995 along the length of the former fishladder structure had 
sample-specific detection limits for antimony that were greater than two times BV. Samples 
collected in 2005 along the length of the former fishladder structure did not have sample-specific 
detection limits that exceeded BV. Antimony was detected at only one location at 
SWMU 16-003(o). This detected concentration was in surface soil at Location 16-23682, near 
the beginning of the former fishladder structure. The concentration was less than two times BV. 
Lateral and vertical extent of antimony is defined. 

• Arsenic was detected in tuff at concentrations greater than two times BV at the locations of 
former Sumps 103/104, 105, 106/107, and where the Building 340 drainline exits from the 
southern corner of the building at Location 16-24894. Arsenic was detected at a concentration 
greater than two times BV at 84–86 ft bgs at Borehole 16-23691 near the drainline outfall. (This 
84–86-ft. sample was collected from a clay-rich fracture [refer to the boring logs in Appendix D]. 
Samples high in clay content tend to have higher concentrations of inorganic chemicals than tuff 
samples; therefore, comparisons to tuff BVs may not be appropriate.) It was not detected in any 
samples collected from deeper in the same borehole. Arsenic was detected at concentrations 
greater than two times BV at several locations along the first half of the former fishladder 
structure and near the curve in the fishladder structure. Arsenic was also detected at 
concentrations greater than two times BV at locations along the second half of the fishladder 
structure. Samples collected downgradient from the terminus of the fishladder structure did not 
have concentrations of arsenic exceeding two times BV nor did Borehole 16-23692. Lateral and 
vertical extent of arsenic is defined downgradient from the former fishladder structure. Vertical 
extent of arsenic is not defined near former Sumps 103/104, 105, and 106/107. Lateral extent of 
arsenic is not defined near the location of the first half of, or the bend in, the former fishladder 
structure.  

• Barium was detected at concentrations greater than two times BV in tuff at all of the locations of 
the former sumps associated with Building 340. Barium was also detected at concentrations 
greater than two times BV at several locations along the former Building 340 drainline location 
where it exited Building 340 at the southern corner to where it joined Manhole MH-811. Barium 
was not detected at concentrations greater than two times BV downgradient from the manhole to 
the Building 340 drainline outfall. Barium was detected in Borehole 16-23691 at 84–86 ft bgs but 
not in samples deeper in the same borehole. As noted above, this interval contained a clay-rich 
fracture. Barium was detected at concentrations greater than two times BV downgradient from 
the Building 340 outfall along the first half of the former fishladder length. Barium was detected at 
concentrations greater than two times BV at locations along the last half of the length of the 
former fishladder structure, as well as downgradient from the former fishladder terminus. It was 
detected at concentrations greater than two times BV in the sampling location most 
downgradient from the former fishladder terminus, so vertical and lateral extent have not been 
defined here. The vertical extent of barium at the drainline and outfall is defined by the 
intermediate borehole (Location 16-23691). The vertical extent of barium is not defined near the 
locations of the former sumps. The lateral extent of barium is not defined near the location of the 
former fishladder structure.  
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• Cadmium was not detected near the locations of the former sumps associated with Building 340. 
Sample-specific detection limits were at concentrations less than two times BV. Cadmium was 
detected at a concentration greater than two times BV at Location 16-01536, near the terminus 
of the Building 340 drainline. The underlying tuff sample at the same location did not have 
detected concentrations of cadmium. Several locations along the first half of the location of the 
former fishladder structure had detected concentrations of cadmium exceeding two times BV. 
Cadmium was not detected at concentrations exceeding two times BV along the second half of, 
or downgradient from, the former fishladder structure. Lateral and vertical extent of cadmium are 
defined downgradient from the former fishladder structure and near the locations of the former 
sumps associated with Building 340. Lateral extent of cadmium is not defined near the first half 
of the former fishladder structure.  

• Chromium was detected at concentrations greater than two times BV in tuff at the former 
locations of Sumps 105 and 110. It was also detected at a concentration greater than two times 
BV at 84–86 ft bgs in Borehole 16-23691 but not in samples collected deeper in the same 
borehole. As noted above, this interval contained a clay-rich fracture. Chromium was detected at 
a concentration greater than two times BV in soil but not the underlying tuff at Location 16-01536 
near the terminus of the Building 340 drainline outfall. It was detected at concentrations greater 
than two times BV at several locations along the first half of the former fishladder structure but 
not along the second half. Chromium was detected at a concentration greater than two times BV 
at Location 16-01541, downgradient from the terminus of the former fishladder structure. It was 
not detected in Borehole 16-23692, nor was it detected at a concentration greater than two times 
BV at locations downgradient from Location 16-01541. Vertical extent of chromium is not defined 
near the locations of former Sumps 105 and 110. Lateral extent of chromium is not defined along 
the first half of the former fishladder structure. Lateral and vertical extent of chromium are 
defined downgradient from the former location of the bend in the fishladder structure. 

• Cobalt was detected at a concentration greater than two times BV in tuff (10–10.5 ft bgs) at 
Location 16-24894 where the former Building 340 drainline exited the southern corner of 
Building 340. It was also detected at a concentration greater than two times BV at 
Borehole 16-23691, 84–86 ft bgs but not in samples collected deeper in the same borehole. As 
noted above, this interval contained a clay-rich fracture. Cobalt was also detected at a 
concentration greater than two times BV at Location 16-01537, downgradient from the former 
Building 340 drainline terminus. Cobalt was detected at a concentration greater than two times 
BV in tuff at Location 16-24915 near the bend in the former fishladder structure. It was detected 
at concentrations greater than two times BV downgradient from the terminus of the former 
fishladder structure. The vertical extent of cobalt is defined at the drainline outfall and within 
Fishladder Canyon by the two intermediate-depth boreholes (Locations 16-23691 and 
16-23692). The vertical extent of cobalt is not defined at Location 16-24984. Lateral extent of 
cobalt is not defined near the bend in the former fishladder structure. The lateral extent of cobalt 
is not defined in the region most downgradient from the former fishladder structure.  

• Copper was detected at concentrations greater than two times BV in tuff at the former locations 
of Sumps 105, 106/107, and 110. It was also detected at a concentration greater than two times 
BV in soil but not the underlying tuff at Location 16-24984 (where the former Building 340 
drainline exited the southern corner of Building 340). Copper was detected at a concentration 
greater than two times BV at 84–86 ft bgs in Borehole 16-23691 but not in samples collected 
deeper in the same borehole. As noted above, this interval contained a clay-rich fracture. Copper 
was detected at concentrations greater than two times BV at the location of the former terminus 
of the Building 340 drainline at several locations along the length of the former fishladder 
structure and in samples downgradient from the terminus of the former fishladder structure. 
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Copper was not detected in samples collected from Borehole 16-23692, except for the surface 
sample, nor was it detected in the most downgradient samples of the former fishladder structure. 
Vertical and lateral extent of copper are defined in the most downgradient region of the former 
fishladder structure. Vertical extent is not defined near the locations of former Sumps 105, 
106/107, or 110. Lateral extent is not defined near the location of the former fishladder structure. 

• Cyanide was detected at concentrations greater than two times BV in surface soils at three 
locations along the first half of the former fishladder structure. Samples collected laterally from 
these locations away from the former fishladder structure did not have detected concentrations 
of cyanide. Cyanide was also detected at a concentration greater than two times BV at 
Location 16-23569 downgradient from the terminus of the former fishladder structure. The 
underlying tuff at this same location did not have a detected concentration of cyanide nor did any 
samples downgradient from this location. Several samples collected in 1995 had detection limits 
greater than two times BV. However, samples collected in 2005 near the 1995 sampling 
locations had detection limits less than two times BV. Vertical and lateral extent of cyanide are 
defined. 

• Almost all samples collected near the locations of the former sumps and Building 340 drainline 
had detected concentrations of fluoride. Samples collected from Borehole 16-23691 did not have 
detected concentrations of fluoride. Several samples collected along the former fishladder 
structure had detected concentrations of fluoride. Samples collected from Borehole 16-23692 did 
not have detected concentrations of fluoride. Several samples, including those most 
downgradient from the former fishladder structure terminus, had detected concentrations of 
fluoride. Fluoride is a naturally occurring anion and no background data set is available for 
comparison. Therefore, it is not possible to determine if the vertical and lateral extent of fluoride 
is defined relative to the background concentrations. 

• Lead was detected at a concentration greater than two times BV in tuff at the location of former 
Sump 106/107, as well as in soil, but not the underlying tuff, at Location 16-24984 (where the 
former Building 340 drainline exited the southern corner of Building 340). Lead was detected at a 
concentration greater than two times BV in soil, but not the underlying tuff, at Location 16-01536, 
near the terminus of the former Building 340 drainline. It was also detected at concentrations 
greater than two times BV at several locations along the first half of the former fishladder 
structure. Lead was not detected at concentrations greater than two times BV downgradient from 
the first half of the former fishladder structure. Vertical extent is not defined near former Sump 
106/107. Lateral extent is not defined along the first half of the former fishladder structure. 
Vertical and lateral extent are defined in the region most downgradient from the former fishladder 
terminus.  

• Manganese was detected at a concentration greater than two times BV in one sample (tuff,  
2.5–3.5 ft bgs) at Location 16-01537, near the terminus of the former Building 340 drainline. It 
was not detected in any samples collected from Borehole 16-23691 also located near the 
terminus of the Building 340 outfall. Vertical and lateral extent of manganese are defined.  

• Mercury was detected at a concentration greater than two times BV at Location 16-01536 (near 
the terminus of the Building 340 outfall) in surface soil but not in the underlying tuff. It was 
detected at concentrations greater than two times BV in surface soil and the underlying tuff at 
Location 16-23672, just downgradient from Location 16-01536. Mercury was detected at 
concentrations greater than two times BV in soils in nine samples collected along the first half of 
the former fishladder structure. Mercury was also detected at a concentration greater than two 
times BV in surface soil at Location 16-01664 (near the terminus of the former fishladder 
structure) but not in the underlying tuff. Although detected mercury concentrations were greater 
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than two times BV at the terminus of the Building 340 drainline and the terminus of the former 
fishladder structure, neither of the boreholes drilled near these two locations had detected 
concentrations of mercury. Vertical extent of mercury is defined. None of the samples collected 
downgradient from Location 16-01664 had detected concentrations of mercury exceeding two 
times BV, so lateral extent is defined in this region. Lateral extent of mercury is not defined near 
the first half of the former fishladder structure. 

• Nickel was detected at a concentration greater than two times BV in tuff at the former location of 
Sump 106/107. None of the other samples collected near the former sumps had concentrations 
of nickel exceeding two times BV. Lateral, but not vertical, extent of nickel is defined near former 
Sump 106/107. A tuff sample collected 84–86 ft bgs from Borehole 16-23691 had a 
concentration of nickel that exceeded two times BV. As noted above, this interval contained a 
clay-rich fracture. The deeper samples collected from the same borehole did not have detected 
concentrations. Therefore, vertical extent of nickel is defined here. A surface soil sample 
collected at Location 16-23676 along the first half of the former fishladder structure had a 
concentration of nickel that exceeded two times BV. No other samples were collected farther 
away from the former fishladder structure; lateral extent of nickel is not defined here. No other 
samples collected downgradient from Location 16-23676 had detected concentrations of nickel 
exceeding two times BV. Lateral extent of nickel is defined downgradient from Location 16-
23676.  

• Nitrate was detected in fill and the underlying tuff at the location of former Sump 102. It was also 
detected in fill, but not the underlying tuff, at the location of former Sump 105. Nitrate was 
detected in tuff (10–10.5 ft bgs) at Location 16-24984, where the former Building 340 drainline 
exited the southern corner of Building 340. It was also detected in four tuff samples collected 
from underneath the former location of the Building 340 drainline. Nitrate was detected in several 
surface soil and/or underlying tuff samples collected along the former fishladder structure. Nitrate 
was detected downgradient from the former fishladder structure in surface soil at 
Location 16-23569 but not in the underlying tuff. It was detected in surface soil and the 
underlying tuff at Location 16-23693. It was not detected in surface soil or the underlying tuff at 
Location 16-23749. The samples collected at Location 16-23749 are the most downgradient 
samples from the former fishladder terminus. Nitrate is a naturally occurring anion and no 
background data set is available for comparison. Therefore, it is not possible to determine if the 
vertical and lateral extent of nitrate is defined relative to the background concentrations. 

• All detected concentrations of perchlorate at SWMU 16-003(o) were at trace levels (near or below 
the EQLs) and further sampling for extent is not warranted. Perchlorate was not detected at the 
deepest intervals in the two intermediate-depth boreholes (Locations 16-23691 and 16-23692). 
The vertical and lateral extent of perchlorate are defined. 

• Selenium was detected at concentrations of, or sample-specific detection limits were greater 
than, two times BV in several tuff samples collected near the locations of the former sumps 
associated with Building 340 as well as along the former location of the Building 340 drainline. 
Some sample-specific detection limits for samples collected from Borehole 16-23691 were at 
concentrations greater than two times BV. The deepest sample collected from the borehole had 
a detection limit that was less than two times BV, so vertical extent of selenium is defined for 
Borehole 16-23691. Selenium was detected at a concentration greater than two times BV in 
surface soil but not the underlying tuff at Location 16-01536 near the terminus of the former 
Building 340 drainline. Selenium was detected in soil and/or tuff or detection limits were at 
concentrations that exceeded two times BV at several locations along the former fishladder 
structure. Selenium was detected at a concentration greater than two times BV in tuff 44–46 ft 
bgs, in Borehole 16-23692. Deeper samples collected from the same borehole did not have 
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detected concentrations of selenium. Several samples collected downgradient from 
Borehole 16-23692 had detection limits or detected concentrations of selenium exceeding two 
times BV. Samples collected from Location 16-23749 did not have detection limits or detected 
concentrations of selenium that exceeded two times BV. These samples were collected most 
downgradient from the former fishladder terminus, so lateral extent of selenium is defined in this 
region. The vertical extent of selenium at the drainline is defined by the intermediate-depth 
borehole (Location 16-23691). The vertical extent of selenium is not defined near the locations of 
the former sumps. The lateral extent of selenium is not defined near the former fishladder 
structure. 

• Silver was detected at a concentration greater than two times BV in surface soil but not the 
underlying tuff, at Location 16-01536 near the terminus of the former Building 340 drainline. 
Samples collected downgradient from this location, along the first half of the former fishladder 
structure did not have concentrations of silver exceeding two times BV. A sample-specific 
detection limit for silver at Location 16-01664 (near the terminus of the former fishladder 
structure) in surface soil exceeded two times BV. Neither the underlying tuff nor any surrounding 
samples had detection limits or detected concentrations of silver that exceeded two times BV. 
Silver was detected at a concentration greater than two times BV in tuff at Location 16-23693. 
Samples collected from the most downgradient sampling location of the former fishladder 
terminus did not have detected concentrations or detection limits exceeding two times BV. 
Lateral and vertical extent of silver are defined at SWMU 16-003(o). 

• All detected concentrations of, and sample-specific detection limits for, thallium at 
SWMU 16-003(o) were less than two times BV. Vertical and lateral extent of thallium are defined.  

• Uranium was detected at a concentration greater than two times BV in soil but not the underlying 
tuff at Location 16-01536 near the location of the former Building 340 drainline terminus. It was 
detected at concentrations greater than two times BV in several surface soil samples located 
along the first half of the former fishladder structure but not in collocated tuff samples where 
present. The lateral extent of uranium is not defined along the sides of the former fishladder 
structure. Uranium was also detected at concentrations greater than two times BV in four surface 
soil samples downgradient from the former fishladder terminus but not in collocated tuff samples 
where present. Uranium was not detected in samples collected from the most downgradient 
region of the former fishladder terminus. The lateral extent of uranium is defined in this region. 
The vertical extent of uranium is defined within Fishladder Canyon by the intermediate-depth 
borehole (Location 16-23692). 

• Vanadium was detected at a concentration greater than two times BV in tuff, 84–86 ft bgs, in 
Borehole 16-23691. As noted above, this interval contained a clay-rich fracture. Deeper samples 
collected from the same borehole did not have detected concentrations of vanadium, so vertical 
extent is defined here. Several surface soil samples collected along the first half of the former 
fishladder structure had detected concentrations of vanadium that were greater than two times 
BV. Lateral extent of vanadium along the first half of the former fishladder structure is not 
defined. One soil sample collected near the terminus of the former fishladder structure, Location 
16-01541, had a detected concentration of vanadium that was greater than two times BV. No 
deeper tuff samples collected from this area, nor any other samples collected downgradient from 
Location 16-01541, had detected concentrations of vanadium greater than two times BV. Lateral 
and vertical extent of vanadium is defined in this area.  

• Zinc was detected at a concentration greater than two times BV in tuff at the location of former 
Sump 103/104. Vertical extent of zinc is not defined here. Zinc was also detected at a 
concentration greater than two times BV in soil, but not the underlying tuff, at Location 16-24894 
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(where the former Building 340 drainline exited the southern corner of former Building 340). Zinc 
was detected at concentrations greater than two times BV in soil at several locations along the 
first half and downgradient from the terminus of the former fishladder structure. Zinc was not 
detected in samples collected in the most downgradient locations of the former fishladder 
terminus, so lateral extent of zinc is defined in this region. Lateral extent of zinc is not defined 
near the first half of the former fishladder structure. 

Extent of antimony, cyanide, manganese, perchlorate, silver, and thallium is defined at SWMU 16-003(o). 
Vertical, but not lateral, extent is defined for cadmium, mercury, uranium, and vanadium. Neither vertical 
nor lateral extent is defined for arsenic, barium, chromium, cobalt, copper, fluoride, lead, nickel, nitrate, 
selenium, or zinc. 

B-8.3-2 Organic Chemicals 

Organic COPCs identified at SWMU 16-003(o) in soil, tuff, and pore gas are described in section B-5.2. 
The COPCs are acenaphthene, acetone, 4-amino-2,6-dinitrotoluene, 2-amino-4,6-dinitrotoluene, 
anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, 
benzo(k)fluoranthene, benzoic acid, bis(2-ethylhexyl)phthalate, 2-butanone, carbon disulfide, carbon 
tetrachloride, chloroform, chrysene, cyclohexane, dibenz(a,h)anthracene, dibenzofuran, 
1,1-dichloroethene, cis-1,2-dichloroethene, diethylphthalate, di-n-butylphthalate, 3,5-dinitroaniline, 
2,4-dinitrotoluene, di-n-octylphthalate, ethylbenzene, fluoranthene, fluorene, n-heptane, hexane, HMX, 
indeno(1,2,3-cd)pyrene, 4-isopropyltoluene, 4-methyl-2-pentanone, methylene chloride, 
2-methylnaphthalene, 4-methylphenol, naphthalene, nitrobenzene, PETN, phenanthrene, 2-propanol, 
pyrene, RDX, styrene, TATB, tetrachloroethene, tetryl, toluene, 1,1,1-trichloroethane, trichloroethene, 
trichlorofluoromethane, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, 2,4,6-trinitrotoluene, 1,2-xylene, 
and 1,3-xylene + 1,4-xylene.  

• Diethylphthalate, di-n-butylphthalate, di-n-octylphthalate, ethylbenzene, 4-methyl-2-pentanone, 
methylene chloride, 4-methylphenol, styrene, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, 
1,2-xylene, and 1,3-xylene + 1,4-xylene were detected at trace levels (near or below the EQLs) 
and further sampling for extent is not warranted.  

Former Building 340 Sumps Area 

• Acenaphthene, acetone, anthracene, benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, dibenzofuran, 
fluoranthene, fluorene, HMX, indeno(1,2,3-cd)pyrene, 4-isopropyltoluene, 2-methylnaphthalene, 
naphthalene, phenanthrene, pyrene, RDX, TATB, tetrachloroethene, and toluene were detected 
in several fill and/or tuff samples associated with the locations of the former Building 340 sumps. 
Extent of these organic chemicals is not defined vertically in the area of the former Building 340 
sumps.  

• Bis(2-ethylhexyl)phthalate was detected in fill associated with Sumps 106/107 and 108/109 but 
not in the underlying tuff. Vertical and lateral extent of bis(2-ethylhexyl)phthalate are defined in 
the region of the former Building 340 sumps. 

• 2-butanone, dibenz(a,h)anthracene, and 3,5-dinitroaniline were detected in one fill sample 
associated with Sump 103/104. These chemicals were not detected in the underlying tuff or 
surrounding samples, so lateral and vertical extent of these organic chemicals is defined in the 
region of the former Building 340 sumps. 
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• PETN was detected in tuff at the location of former Sump 106/107. None of the surrounding 
samples had detected concentrations of PETN. Lateral, but not vertical, extent is defined for 
PETN in the region of the former Building 340 sumps. 

• 1,1,1-trichloroethane was detected in fill near the former location of Sump 103/104. It was not 
detected in the underlying tuff or in any surrounding samples, so vertical and lateral extent of 
1,1,1-trichloroethane are defined in the region of the former Building 340 sumps. 

Former Building 340 Drainline Area 

• Acenaphthene, acetone, anthracene, benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, bis(2-ethylhexyl)phthalate, 
chloroform, chrysene, dibenzofuran, fluoranthene, fluorene, HMX, indeno(1,2,3-cd)pyrene, 
4-isopropyltoluene, naphthalene, phenanthrene, pyrene, RDX, TATB, and toluene were detected 
in fill and/or tuff at several locations along the former Building 340 drainline before the location 
Borehole 16-23691, but were not detected in the deepest interval of Borehole 16-23691. 
Therefore, the vertical extent of these organic chemicals is defined along the former location of 
the Building 340 drainline. 

• Dibenz(a,h)anthracene was detected in one soil sample where the former Building 340 drainline 
exited Building 340 at the southern corner. It was not detected in other nearby samples or those 
associated with the manhole. It was also not detected in the underlying tuff. Extent of 
dibenz(a,h)anthracene near the former Building 340 drainline is defined. 

• Tetrachloroethene was detected in one sample near the former Building 340 drainline. This result 
was at a trace level (near or less than the EQL) and further sampling for extent is not warranted 
near the former Building 340 drainline. 

• Acetone was detected in two samples collected from Borehole 16-23691. It was not detected in 
the deepest sample, however. As a result, the vertical extent of acetone is defined in Borehole 
16-23691.  

• Bis(2-ethylhexyl)phthalate was detected in three samples collected from Borehole 16-23691. It 
was not detected in the deepest sample, so vertical extent is defined in Borehole 16-23691.  

• Fluoranthene and pyrene were detected in the top soil sample collected at Borehole 16-23691. 
They were not detected in any deeper samples from the borehole, so vertical extent is defined. 

Former Fishladder Structure Area (Upper Half) 

• Acenaphthene, acetone, 4-amino-2,6-dinitrotoluene, anthracene, benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, benzoic acid, 
bis(2-ethylhexyl)phthalate, 2-butanone, chrysene, dibenz(a,h)anthracene, dibenzofuran, 
1,1-dichloroethene, fluoranthene, fluorene, HMX, indeno(1,2,3-cd)pyrene, 4-isopropyltoluene, 
2-methylnaphthalene, naphthalene, phenanthrene, pyrene, RDX, TATB, toluene, and 
2,4,6-trinitrotoluene were detected at several locations along the upper half of the former 
fishladder structure in soil and/or tuff. None of these chemicals were detected in the deepest 
intervals of the two intermediate-depth boreholes (Locations 16-23691 an 16-23692); therefore, 
the vertical extent of these chemicals has been defined at the drainline outfall and within 
Fishladder Canyon. The lateral extent of these organic chemicals is not defined along the first half 
of the former fishladder structure. 
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• 2-amino-4,6-dinitrotoluene was detected in surface soil at one location (16-23677). It was not 
detected in soil or underlying tuff in any of samples surrounding this location. Vertical and lateral 
extent are defined.  

• 2,4-dinitrotoluene was detected in surface soil at one location (16-01669). It was not detected in 
soil or underlying tuff in any of samples surrounding this location. Vertical and lateral extent are 
defined.  

• Tetryl was detected in surface soil at two locations (16-01536, just downgradient from the former 
Building 340 drainline outfall, and 16-01669, located along the first half of the former fishladder 
structure). It was not detected in the underlying tuff at Location 16-01536 or in soil or underlying 
tuff in any of samples surrounding Location 16-01669. Vertical and lateral extent are defined.  

• 1,1,1-trichloroethane and trichloroethene were each detected in one sample along the first half of 
the former fishladder structure. The concentrations were at trace levels (near or below the EQL) 
so further sampling for extent is not warranted. 

• Trichlorofluoromethane was detected in soil at Location 16-23681. It was not detected in soil or 
underlying tuff in any surrounding samples, so vertical and lateral extent are defined. 

Former Fishladder Structure Area (Lower Half) and Downgradient 

• Acetone was detected in soil and tuff along the second half of the former fishladder structure. It 
was detected in a sample collected from the intermediate-depth borehole (Location 16-23692) 
drilled near the terminus of the former fishladder structure. It was not detected in a sample 
collected from the deepest interval in the borehole, so vertical extent of acetone is defined here. 
Acetone was detected in several soil and tuff samples collected downgradient from the former 
fishladder terminus, including the deepest sample collected most downgradient. The lateral extent 
of acetone is not defined in the region most downgradient from the former fishladder structure. 

• 4-amino-2,6-dinitrotoluene and 2-amino-4,6-dinitrotoluene were detected in a surface soil sample 
at Location 16-23693, downgradient from the former fishladder terminus. These chemicals were 
not detected in the underlying tuff, nor were they detected in the samples collected most 
downgradient from the former fishladder terminus. Vertical and lateral extent are defined. 

• Anthracene was detected at trace levels (near or below the EQLs) in two samples along the lower 
half of the former fishladder structure. Further sampling for extent is not warranted. 

• Benzo(a)anthracene and benzo(k)fluoranthene were detected in surface soil at 
Location 16-01664 near the terminus of the former fishladder structure. These chemicals were 
not detected in the underlying tuff or any other samples collected more downgradient from 
Location 16-01664. Vertical and lateral extent are defined. 

• Benzo(a)pyrene, benzo(b)fluoranthene, chrysene, 1,1-dichloroethene, fluoranthene, 
phenanthrene, pyrene, TATB, and toluene were detected in samples collected along the lower 
half of and downgradient from the former fishladder structure. They were not detected in 
Borehole 16-23692 (near the terminus of the former fishladder structure) nor were they detected 
in the samples collected most downgradient from the terminus of the former fishladder structure. 
Vertical and lateral extent are defined. 

• Benzoic acid was detected in surface soils at Locations 16-24906 and 16-01664, collected near 
the lower half and terminus of the former fishladder structure. It was not detected in the 
underlying tuff or any samples collected more downgradient from Location 16-01664. Vertical and 
lateral extent are defined. 
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• Bis(2-ethylhexyl)phthalate was detected in samples at Locations 16-23651 and 16-23653, along 
the second half of the former fishladder structure. It was detected in two samples in 
Borehole 16-23692 (near the terminus of the former fishladder structure) but not in deeper 
samples collected from the same borehole. Bis(2-ethylhexyl)phthalate was detected in six 
samples collected downgradient from Borehole 16-23692 but not in the most downgradient 
samples. Vertical and lateral extent are defined. 

• 2-butanone was detected in soil at Location 16-24906, along the lower half of the former 
fishladder structure. It was not detected in Borehole 16-23692, near the terminus of the former 
fishladder structure. The vertical extent of this chemical within Fishladder Canyon is therefore 
defined. It was detected in tuff downgradient from the terminus of the former fishladder structure, 
including the most downgradient sample. The lateral extent of 2-butanone is not defined in the 
most downgradient region of the former fishladder terminus. 

• Cis-1,2-dichloroethene was detected in surface soil at Location 16-23749, the most downgradient 
sample from the former fishladder terminus. It was detected at trace levels (near or below the 
EQL) in the underlying tuff at the same location. Vertical, but not lateral, extent is defined. 

• HMX and RDX were detected in several samples collected along the lower half of the former 
fishladder structure. These chemicals were detected in the surface soil sample collected from the 
top of Borehole 16-23692 (near the terminus of the former fishladder structure) but not in any 
deeper samples collected from the same borehole. HMX and RDX were detected in samples 
collected downgradient from the former fishladder terminus but not in the most downgradient 
samples. Vertical and lateral extent are defined. 

• 4-isopropyltoluene was detected in soil at Location 16-24906 along the lower half of the former 
fishladder structure. It was not detected in the Borehole 16-23692 drilled near the terminus of the 
former fishladder structure. It was also not detected in the samples collected most downgradient 
from the former fishladder terminus. Vertical and lateral extent are defined. 

• Tetrachloroethene was detected in tuff at Location 16-23568, downgradient from the former 
fishladder terminus. Tetrachloroethene was not detected in the deepest interval of the 
intermediate-depth borehole (Location 16-23692); therefore, the vertical extent within Fishladder 
Canyon is defined. Tetrachloroethene was detected in samples collected from the two locations 
most downgradient from the former fishladder terminus. The lateral extent of this chemical is not 
defined. 

• Trichloroethene was not detected in the deepest interval of the intermediate-depth borehole 
(Location 16-23692); therefore, the vertical extent within Fishladder Canyon is defined. 
Trichloroethene was detected in the samples collected at the two most downgradient locations of 
the former fishladder terminus. The lateral extent is not defined in this region.  

• 2,4,6-trinitrotoluene was detected in one soil sample (Location 16-23693) collected 
downgradientof the former fishladder terminus. It was not detected in the underlying tuff at the 
same location, nor was it detected in the samples collected most downgradient from the former 
fishladder structure. Vertical and lateral extent are defined. 

The extent of pore gas VOC at 16-003(o) is as follows: 

• Acetone, 2-butanone, toluene, trichloroethene, and 1,3-xylene + 1,4-xylene were detected at the 
deepest depth in Borehole 16-23691, near the outfall of the former Building 340 drainline. These 
detected concentrations were at low levels and further sampling for extent is not warranted. 
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• Acetone, cyclohexane, 2-propanol, toluene, and 1,3-xylene + 1,4-xylene were detected at the 
deepest depth in Borehole 16-23692 near the terminus of the former fishladder structure. These 
detected concentrations were at low levels and further sampling for extent is not warranted. 

• Carbon disulfide, carbon tetrachloride, n-heptane, and hexane were detected in one or more 
pore-gas samples. However, these chemicals were not detected in the deepest intervals. 
Therefore, the vertical extent is defined. 

B-8.3-3 Radionuclides 

The sample collected from Location 16-24919 was inadvertently analyzed for isotopic uranium. 

Uranium-234, -235, and -238 were detected at levels near or less than two times their respective BVs, so 
extent of isotopic uranium is defined at SWMU 16-003(o). 

B-8.4 SWMUs 16-026(j2) and 16-029(f) 

B-8.4-1 Inorganic Chemicals 

COPCs identified for SWMUs 16-026(j2) and 16-029(f) are discussed in section B-6.1. The COPCs are 
aluminum, antimony, barium, chromium, cobalt, copper, cyanide, fluoride, lead, mercury, nickel, nitrate, 
perchlorate, selenium, silver, thallium, and zinc.  

• Aluminum was detected at a concentration greater than two times BV in tuff (4.5–5.0 ft bgs) at 
Location 16-23713, near the former location of the Building 345 sump drainline. Surrounding 
surface and tuff samples did not have detected concentrations of aluminum greater than two 
times BV. Therefore, lateral extent of aluminum is defined. Vertical extent of aluminum is not 
defined at Location 16-23713. 

• Antimony and cyanide were not detected at SWMUs 16-026(j2) or 16-029(f). The detection limits 
were greater than two times the BVs in surface sediment samples collected in 1995 from 
Locations 16-01554, 16-01555, and 16-01556. Samples collected around these locations in 2005 
had lower detection limits that did not exceed two times BV. Vertical and lateral extent of 
antimony and cyanide are defined. 

• Barium was detected at concentrations greater than two times BV at five locations in tuff 
downgradient from the locations of the former Building 345 sump and former drainline. Barium 
was not detected at concentrations greater than two times BV downgradient from the location of 
the former drainline. Therefore, lateral extent of barium is defined. Vertical extent of barium has 
not been defined near the locations of the former sump or drainline associated with Building 345. 

• Chromium was detected at concentrations greater than two times BV in two tuff samples  
(5.0–7.0 ft bgs and 8.9–9.0 ft bgs) at Location 16-02166 near the location of the former sump 
drainline. Surrounding surface and tuff samples, both upgradient and downgradient from 
Location 16-02166, did not have detected concentrations of chromium exceeding two times BV, 
so the lateral extent has been defined. Vertical extent of chromium at Location 16-02166 has not 
been defined. 

• Cobalt and silver were detected in tuff at three locations downgradient from the former Building 
345 sump drainline. These locations are 16-01555 (3.5–4.5 ft bgs), 16-23701 (2.5–3.5 ft bgs), 
and 16-23702 (2.5–3.5 ft bgs). Location 16-23702 is the most downgradient location of the former 
drainline, so lateral extent of cobalt and silver is not defined. Vertical extent of cobalt and silver is 
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not defined, either, because the tuff samples are the deepest samples at the three locations 
discussed.  

• Copper was detected at concentrations greater than two times BV in tuff (2.5–4.0 ft bgs) at 
Location 16-01551 and in tuff (8.9–9.0 ft bgs) at Location 16-02166. Both of these locations are 
near the former location of the drainline. Copper was also detected at concentrations exceeding 
two times BV in tuff at locations 16-01555 (3.5–4.5 ft bgs) and 16-23701 (2.5–3.5 ft bgs). Vertical 
extent of copper is not defined either near the location of the former drainline or downgradient 
from the former drainline. Lateral extent of copper is defined because samples collected both 
upgradient and downgradient from the locations mentioned do not have concentrations of copper 
exceeding two times BV. 

• Fluoride was detected at several locations in fill and the underlying tuff near the location of the 
former sump associated with Building 345 and near the location of the former drainline. Fluoride 
was also detected in surface sediment at Location 16-23701 and tuff (2.5–3.5 ft bgs) at 
Location 16-23702. Fluoride is a naturally occurring anion and no background data set is 
available for comparison. Therefore, it is not possible to determine if the vertical and lateral extent 
of fluoride is defined relative to the background concentrations. 

• Lead was detected at a concentration greater than two times BV in tuff (6–6.5 ft bgs) at Location 
16-23706, near the location of the former sump associated with Building 345. Because this is the 
deepest sample at this location, vertical extent of lead is not defined near the location of the 
former sump. Lateral extent is defined near the location of the former sump, because surrounding 
samples do not have detected concentrations of lead exceeding two times BV. Lead was 
detected at a concentration greater than two times BV at Location 16-01555 in surface sediment. 
It was not detected in the underlying tuff or downgradient from this location, however, so vertical 
and horizontal extent is defined downgradient from the former drainline location. 

• Mercury was not detected at SWMUs 16-029(f) or 16-026(j2); some sample-specific detection 
limits were greater than BV. These detection limits were not at concentrations greater than two 
times BV, however, so lateral and vertical extent is defined. 

• Nickel was detected at concentrations greater than two times BV in tuff at location 16-01551  
(2.5–4.0 ft bgs) and Location 16-02166 (8.9–9.0 ft bgs). Both locations are near the location of 
the former drainline. Vertical extent of nickel is not defined in this region. Lateral extent of nickel is 
defined because samples collected both upgradient and downgradient from the location of the 
former drainline either did not have detected concentrations of nickel, or the concentrations were 
less than two times BV. 

• Nitrate was detected in fill and the underlying tuff at Location 16-23708 near the location of the 
former sump for Building 345. It was also detected at Location 16-23702 in surface sediment but 
not the underlying tuff. Nitrate is a naturally occurring anion and no background data set is 
available for comparison. Therefore, it is not possible to determine if the vertical and lateral extent 
of nitrate is defined relative to the background concentrations. 

• Perchlorate was detected only at Location 16-23716, near the location of the former drainline, in 
fill (3.0–3.5 ft bgs) and tuff (5.0–5.5 ft bgs). Because no other samples collected at 
SWMUs 16-029(f) and 16-026(j2) have detected concentrations of perchlorate, lateral extent is 
defined. Vertical extent of perchlorate is not defined at Location 16-23716.  

• Selenium was detected in tuff (6.0–6.5 ft bgs) at levels greater than two times background levels 
in two locations (16-23708 and 16-23706) near the former Building 345 sump. The vertical extent 
of selenium is not defined in this area. Selenium was not detected downgradient from the former 
sump location, although some sample-specific detection limits were greater than two times BV, 
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however. The most downgradient samples had detection limits less than two times BV, so lateral 
extent of selenium is defined.  

• Thallium was not detected in any samples collected at SWMUs 16-029(f) and 16-026(j2). Some 
sample-specific detection limits were greater than BV, however, with one detection limit (surface 
location 16-01551) at a concentration greater than two times BV. The detection limit in the 
underlying tuff sample was at a concentration less than two times BV, so vertical extent is 
defined. Lateral extent is also defined because all other samples collected at SWMUs 16-029(f) 
and 16-026(j2) had detection limits for thallium that were less than two times BV. 

• Zinc was detected at a concentration greater than two times BV at Location 16-23701 in surface 
sediment. The underlying tuff and surrounding surface samples did not have any detected 
concentrations of zinc. Lateral and vertical extent of zinc has been defined. 

Both lateral and vertical extent of antimony, mercury, thallium, and zinc has been defined at 
SWMUs 16-029(f) and 16-026(j2). Vertical extent of aluminum, barium, chromium, copper, lead, nickel, 
perchlorate, and selenium has not been defined. Cobalt, fluoride, nitrate, and silver do not have vertical or 
lateral extent defined. 

B-8.4-2 Organic Chemicals 

Organic COPCs identified at SWMUs 16-029(f) and 16-026(j2) in the soil, fill, sediment, and tuff remaining 
at the site are described in section B-6.2. The COPCs are acenaphthene, acetone, anthracene, 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, 
benzoic acid, 2-butanone, chrysene, dibenz(a,h)anthracene, dibenzofuran, 1,1-dichloroethene, 
di-n-butylphthalate, ethylbenzene, fluoranthene, fluorene, HMX, indeno(1,2,3-cd)pyrene, 
isopropylbenzene, 4-isopropyltoluene, 2-methylnaphthalene, naphthalene, phenanthrene, phenol, 
1-propylbenzene, pyrene, RDX, TATB, toluene, trichloroethene, 1,2,4-trimethylbenzene, 
1,3,5-trimethylbenzene, 1,2-xylene, and 1,3-xylene + 1,4-xylene. 

• Benzoic acid, di-n-butylphthalate, ethylbenzene, isopropylbenzene, phenol, 1-propylbenzene, 
RDX, trichloroethene, 1,3,5-trimethylbenzene, 1,2-xylene, and 1.3-xylene + 1,4-xylene were 
detected at trace levels (near or below the EQLs) and further sampling for extent is not 
warranted. 

• Acenaphthene was detected in fill and the underlying tuff at the three sampling locations 
(16-23708, 16-23706, and 16-23718) near the location of the former sump associated with 
Building 345. Acenaphthene was also detected in fill, sediment, and the underlying tuff at 
Locations 16-23710, 16-23722, and 16-23713. These three locations are near the position of the 
former sump drainline. Acenaphthene was also detected in fill and/or sediment, but not the 
underlying tuff, at Locations 16-23712, 16-23720, 16-01555, and 16-01556. These locations are 
near the terminus of the former drainline and downgradient from the former drainline. 
Acenaphthene was not detected at the two locations farthest downgradient from the former sump 
drainline. Thus, lateral extent of acenaphthene is defined. Vertical extent of acenaphthene is not 
defined near the location of the former sump and drainline.  

• Acetone was detected in fill and the underlying tuff at two locations (16-23708 and 16-23718) 
near the location of the former sump. It was also detected in tuff at Location 16-23710 and 
sediment and the underlying tuff at Location 16-23722. Both of these locations are near the 
location of the former sump drainline. Acetone was detected in tuff at Location 16-02166 and in 
sediment at Location 16-23720, near the terminus of the former sump drainline. Acetone was also 
detected in tuff 3.0–4.0 ft bgs at Location 16-01555. No other samples downgradient from 
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Location 16-01555 had detected concentrations of acetone. Lateral extent of acetone is defined. 
Vertical extent of acetone is not defined near the location of the former sump and drainline. It was 
also detected in fill, sediment, and the underlying tuff near the locations of the former drainline 
and terminus (16-23710, 16-23722, 16-23713, 16-23712, and 16-23720).  

• Anthracene was detected in fill and the underlying tuff at locations near the site of the former 
sump (16-23708, 16-23706, and 16-23718). It was also detected in fill, sediment, and the 
underlying tuff near the locations of the former drainline and terminus (16-23710, 16-23722, 
16-23713, 16-23712, and 16-23720). Anthracene was detected in fill at Location 16-23716 and in 
surface sediments at Locations 16-01555 and 16-01556. These locations are downgradient from 
the former drainline terminus. Anthracene was not detected at the two locations farthest 
downgradient from the former drainline terminus, so the lateral extent has been defined. The 
vertical extent of anthracene is not defined near the location of the former sump and drainline.  

• Benzo(a)anthracene was detected in fill and the underlying tuff at locations near the location of 
the former sump (16-23708, 16-23706, and 16-23718). It was also detected in tuff at 
Locations 16-23710 and 16-23722, near the location of the former drainline. Benzo(a)anthracene 
was detected in fill and the underlying tuff at Location 16-23713 and in fill at Location 16-23712, 
near the location of the former drainline terminus. Benzo(a)anthracene was also detected in 
sediments, but not underlying tuff, at Locations 16-23720, 16-01554, 16-01555, 16-01556, and 
16-23702, all downgradient from the former drainline terminus. Lateral extent of 
benzo(a)anthracene is not defined downgradient from the former drainline. Vertical extent of 
benzo(a)anthracene is not defined near the location of the former sump and drainline.  

• Benzo(a)pyrene and benzo(b)fluoranthene were detected in fill and the underlying tuff at locations 
near the site of the former sump (16-23708, 16-23706, and 16-23718). They were also detected 
in fill, sediment, and the underlying tuff near the locations of the former drainline and terminus 
(16-23710, 16-23722, 16-23713, 16-23712, and 16-23720). Benzo(a)pyrene and 
benzo(b)fluoranthene were detected in surface sediment at Location 16-01554, in fill at 
Location 16-23716, and in surface sediments at Locations 16-01555 and 16-01556, but not the 
underlying tuff. They were not detected at either location more downgradient from Location 16-
01556, so lateral extent of benzo(a)pyrene and benzo(b)fluoranthene is defined. Vertical extent is 
not defined near the location of the former sump and drainline.  

• Benzo(g,h,i)perylene was detected in fill and the underlying tuff at locations near the location of 
the former sump (16-23708, 16-23706, and 16-23718). It was also detected in fill and the 
underlying tuff at Locations 16-23710, 16-23722, and 16-23713, near the location of the former 
sump drainline. Benzo(g,h,i)perylene was detected in fill, but not the underlying tuff, at 
Location 16-23712, near the former terminus of the drainline. It was detected in sediment and the 
underlying tuff at Location 16-23720, also near the former terminus of the drainline. 
Benzo(g,h,i)perylene was detected in surface sediments, but not the underlying tuff, at 
Locations 16-01554, 16-01555, and 16-01556, downgradient from the former drainline. It was not 
detected in the two farthest downgradient samples of the former drainline, so lateral extent is 
defined. Vertical extent is not defined near the location of the former sump and drainline.  

• Benzo(k)fluoranthene was detected in fill and the underlying tuff at locations near the location of 
the former sump. It was also detected in tuff at Location 16-23710 and in fill at 
Location 16-23713, both near the location of the former drainline. Benzo(k)fluoranthene was 
detected in sediment, but not underlying tuff, at Locations 16-23720, 16-01554, 16-01555, and 
16-01556, downgradient from the terminus of the former drainline. It was not detected in the two 
most downgradient samples of the former drainline, so lateral extent is defined. Vertical extent is 
not defined near the location of the former sump and drainline.  
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• 2-butanone was detected only once at SWMUs 16-029(f) and 16-026(j2). It was in sediment, but 
not the underlying tuff, at Location 16-23722, near the location of the former drainline. No 
samples upgradient or downgradient from his location had detected concentrations of 2-
butanone. Vertical and lateral extent are defined. 

• Chrysene was detected in fill and the underlying tuff at locations near the location of the former 
sump (16-23708, 16-23706, and 16-23718). It was also detected in fill, sediment, and the 
underlying tuff near the locations of the former drainline and terminus (16-23710, 16-23722, 
16-23713, 16-23712, and 16-23720). Chrysene was also detected in sediment, but not underlying 
tuff, at Locations 16-01554, 16-01555, 16-01556, and 16-23702, all downgradient from the former 
drainline terminus. Because Location 16-23702 is the most downgradient location of the former 
drainline, lateral extent of chrysene is not defined. Vertical extent is not defined near the location 
of the former sump and drainline.  

• Dibenz(a,h)anthracene was detected at three locations at SWMUs 16-029(f) and 16-026(j2). The 
first was in tuff (5.0–5.5 ft bgs) at Location 16-23710, near the location of the former drainline. 
The other two detected concentrations were in sediment, but not the underlying tuff, at 
Locations 16-01555 and 16-01556, downgradient from the former drainline. 
Dibenz(a,h)anthracene was not detected in the two most downgradient sampling locations of the 
former drainline, so lateral extent is defined. Vertical extent is not defined near the location of the 
former drainline.  

• Dibenzofuran was detected in fill and/or the underlying tuff at locations near the location of the 
former sump (16-23708, 16-23706, and 16-23718). It was also detected in tuff at 
Location 16-23713 and in fill at Location 16-23712, but not the underlying tuff at the same 
location. Both locations are near the terminus of the former drainline. Dibenzofuran was also 
detected in sediments, but not the underlying tuff, at Locations 16-01555 and 16-01556, 
downgradient from the former drainline. Dibenzofuran was not detected in the two most 
downgradient sampling locations of the former drainline, so lateral extent is defined. Vertical 
extent is not defined near the location of the former sump and drainline.  

• 1,1-dichloroethene was detected in fill at Locations 16-23708 and 16-23706 (near the former 
sump) but not in the underlying tuff. It was not detected at any other locations at 
SWMUs 16-029(f) and 16-026(j2). Vertical and lateral extent are defined.  

• Fluoranthene was detected in fill and the underlying tuff at locations near the location of the 
former sump (16-23708, 16-23706, and 16-23718). It was also detected in fill, sediment, and the 
underlying tuff near the locations of the former drainline and terminus (16-23710, 16-23722, 
16-23713, 16-23712, and 16-23720). Fluoranthene was detected in surface sediment at 
Location 16-01554, in fill at Location 16-23716, and in surface sediments at Locations 16-01555, 
16-01556, and 16-23702 but not the underlying tuff. Because Location 16-23702 is the farthest 
downgradient sampling location of the former drainline, lateral extent is not defined. Vertical 
extent is not defined near the location of the former sump and drainline.  

• Fluorene and 2-methylnaphthalene were detected in fill and the underlying tuff at locations near 
the location of the former sump (16-23708, 16-23706, and 16-23718). They were also detected in 
fill and the underlying tuff at Locations 16-23710, 16-23722, and 16-23713, near the location of 
the former sump drainline. Fluorene and 2-methylnaphthalene were detected in fill, but not the 
underlying tuff, at Location 16-23712, near the former terminus of the drainline. They were 
detected in sediment, but not underlying tuff, at Locations 16-23720, 16-01555, and 16-01556, 
downgradient from the terminus of the former drainline. Fluorene and 2-methylnaphthalene were 
not detected in the two farthest downgradient sampling locations of the former drainline, so lateral 
extent is defined. Vertical extent is not defined near the location of the former sump and drainline. 
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• HMX was detected only once at SWMUs 16-029(f) and 16-026(j2). It was detected in tuff  
(6.0–6.5 ft bgs) at Location 16-23708 near the location of the former sump. HMX was not 
detected in any other samples, so lateral extent is defined. Vertical extent is not defined near the 
former location of the sump. 

• Indeno(1,2,3-cd)pyrene was detected in fill and the underlying tuff at locations near the location of 
the former sump (16-23708, 16-23706, and 16-23718). It was also detected in fill and/or the 
underlying tuff near the locations of the former drainline and terminus (16-23710, 16-23722, 
16-23713, and 16-23712). Indeno(1,2,3-cd)pyrene was detected in sediment, but not underlying 
tuff, at Locations 16-23720, 16-01554, 16-01555, and 16-01556, downgradient from the terminus 
of the former drainline. It was not detected in the two sampling locations farthest downgradient 
from the former drainline, so lateral extent is defined. Vertical extent is not defined near the 
location of the former sump and drainline.  

• 4-isopropyltoluene was detected in sediment and the underlying tuff at Location 16-23722, near 
the former drainline. It was also detected in sediment, but not the underlying tuff, at 
Locations 16-23720 and 16-01555, downgradient from the former drainline terminus. 
4-isopropyltoluene was not detected in the three sampling locations farthest downgradient from 
the former drainline, so lateral extent is defined. Vertical extent is not defined near the location of 
the former drainline.  

• Naphthalene was detected in fill and the underlying tuff at locations near the location of the 
former sump (16-23708, 16-23706, and 16-23718). It was also detected in fill and/or the 
underlying tuff at Locations 16-23710, 16-23722, and 16-23713 near the location of the former 
sump drainline. Naphthalene was detected in fill, but not the underlying tuff, at 
Location 16-23712, near the former terminus of the drainline. It was detected in sediment, but not 
underlying tuff, at Locations 16-23720, 16-01555, and 16-01556, downgradient from the terminus 
of the former drainline. Naphthalene was not detected in the two sampling locations farthest 
downgradient from the former drainline, so lateral extent is defined. Vertical extent is not defined 
near the location of the former sump and drainline. 

• Phenanthrene and pyrene were detected in fill and the underlying tuff at locations near the 
location of the former sump (16-23708, 16-23706, and 16-23718). They were also detected in fill, 
sediment, and the underlying tuff near the locations of the former drainline and terminus 
(16-23710, 16-23722, 16-23713, 16-23712, and 16-23720). Phenanthrene and pyrene were 
detected in surface sediment at Location 16-01554, in fill at Location 16-23716, and in surface 
sediments at Locations 16-01555, 16-01556, and 16-23702, but not the underlying tuff. Because 
Location 16-23702 is the sampling location farthest downgradient from the former drainline, 
lateral extent is not defined. Vertical extent is not defined near the location of the former sump 
and drainline.  

• TATB was detected in fill and the underlying tuff at Location 16-23706, near the location of the 
former sump. It was not detected at any other location at SWMUs 16-029(f) and 16-026(j2). 
Lateral extent is defined. Vertical extent is not defined near the location of the former sump. 

• Toluene was detected in tuff at Location 16-23708, near the location of the former sump. It was 
also detected in tuff at Location 16-23710, near the location of the former drainline. Toluene was 
detected in sediment at Location 16-23720 and in fill at Location 16-23716, but not the underlying 
tuff. Toluene was not detected in any samples collected downgradient from Location 16-23716, 
so lateral extent is defined. Vertical extent is not defined near the location of the former sump and 
drainline.  
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• 1,2,4-trimethylbenzene was detected in fill and the underlying tuff at Locations 16-23708 and 
16-23718, near the location of the former sump. It was not detected at any other locations at 
SWMUs 16-029(f) and 16-026(j2), so lateral extent is defined. Vertical extent is not defined near 
the location of the former sump. 

Vertical and lateral extent are defined at SWMUs 16-029(f) and 16-026(j2) for benzoic acid, 2-butanone, 
1,1-dichloroethene, di-n-butylphthalate, ethylbenzene, isopropylbenzene, phenol, 1-propylbenzene, RDX, 
trichloroethene, 1,3,5-trimethylbenzene, 1,2-xylene, and 1,3-xylene + 1,4-xylene. Lateral, but not vertical, 
extent is defined for acenaphthene, acetone, anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(g,h,i)perylene, benzo(k)fluoranthene, dibenz(a,h)anthracene, dibenzofuran, fluorene, HMX, 
indeno(1,2,3-cd)pyrene, 4-isopropyltoluene, 2-methylnaphthalene, naphthalene, TATB, toluene, and 
1,2,4-trimethylbenzene. Neither vertical nor lateral extent is defined for benzo(a)anthracene, chrysene, 
fluoranthene, phenanthrene, or pyrene. 

B-8.5 Fishladder Canyon 

B-8.5-1 Inorganic Chemicals in Surface Water 

Inorganic COPCs identified in surface water in Fishladder Canyon are discussed in section B-7.1. The 
COPCs are aluminum, antimony, arsenic, barium, beryllium, boron, bromide, cadmium, cesium, chloride, 
chromium, cobalt, copper, fluoride, iodide, lead, lithium, manganese, mercury, molybdenum, nickel, 
nitrate and nitrite as nitrogen, perchlorate, selenium, silver, strontium, sulfate, thallium, uranium, 
vanadium, and zinc.  

• Antimony, molybdenum, and perchlorate were detected at Fishladder Seep 
(Location 16-02654) in 2005, but they have not been detected downstream at the Fishladder 
Canyon-Cañon de Valle confluence (“the confluence,” Location 16-06121). Therefore, the 
extent has been defined. 

• Arsenic, bromide, cesium, iodide, lithium and mercury were detected at the seep before 
2005. These inorganic chemicals were not detected in 2005 sampling at the seep and have 
not been detected at the confluence. Extent of these inorganic chemicals has been defined. 

• Beryllium and selenium were detected before 2005 at both the seep and confluence. 
However, they were not detected in 2005, so extent has been defined. 

• Aluminum, barium, boron, cadmium, chloride, chromium, cobalt, copper, fluoride, lead, 
manganese, nickel, nitrate-nitrite as nitrogen, silver, strontium, sulfate, thallium, uranium, 
vanadium, and zinc were detected in multiple years at both sampling locations and extent has 
not been defined. Some of the detected concentrations of inorganic chemicals are at naturally 
occurring levels. However, no background data set exists for surface water at LANL, so a 
comparison to naturally occurring concentrations cannot be made at this time. 

Extent of antimony, arsenic, beryllium, bromide, cesium, iodide, lithium, mercury, molybdenum, 
perchlorate, and selenium is defined in surface water in Fishladder Canyon. Extent of aluminum, barium, 
boron, cadmium, chloride, chromium, cobalt, copper, fluoride, lead, manganese, nickel, nitrate-nitrite as 
nitrogen, silver, strontium, sulfate, thallium, uranium, vanadium, and zinc is not defined. 
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B-8.5-2 Organic Chemicals in Surface Water 

Organic COPCs in surface water are identified in section B-7.2. The COPCs are acetone, acetonitrile, 
cis-1,2-dichloroethene, HMX, MNX, RDX, tetrachloroethene, and trichloroethene. 

• HMX and RDX were detected at both locations (16-06254 and 16-06121) in 2005 and previous 
sampling years. Extent is not defined. 

• MNX was detected in sampling before 2005 only at the seep (Location 16-06254). It was not 
detected at either location in 2005, so extent of MNX is defined. 

• Acetone was detected in surface water at the confluence (Location 16-06121) in 2005, so extent 
is not defined. 

• Acetonitrile was detected at the seep in 2005 but not at the confluence, so extent has been 
defined. 

• Cis-1,2-dichloroethene, tetrachloroethene, and trichloroethene were detected at the seep before 
2005. They were not detected at either location in 2005, so extent has been defined. 

Extent for acetonitrile, cis-1,2-dichloroethene, MNX, tetrachloroethene, and trichloroethene is defined in 
surface water. Extent of acetone, HMX, and RDX in surface water in Fishladder Canyon has not been 
defined. 

B-8.5-3 Radionuclides in Surface Water 

Radionuclide COPCs in surface water are identified in section B-7.3. Tritium was retained as a COPC. 

• Tritium has been detected at both the seep and confluence for several years and extent of tritium 
in surface water has not been defined. It is likely that this represents "bomb pulse" tritium rather 
than locally derived environmental contamination. 

B-8.5-4 Inorganic Chemicals in Alluvial Groundwater 

Inorganic COPCs identified in alluvial groundwater in Fishladder Canyon are discussed in section B-7.4. 
The COPCs are aluminum, arsenic, barium, beryllium, bromide, cadmium, chloride, chromium, cobalt, 
copper, fluoride, lead, manganese, nickel, sulfate, uranium, vanadium, and zinc. 

Some of the detected concentrations of inorganic chemicals are potentially at naturally occurring levels. 
However, no background data set exists for alluvial groundwater at LANL, so a comparison to naturally 
occurring concentrations cannot be made. Because sampling has only been performed once at the 
alluvial wells, extent of aluminum, arsenic, barium, beryllium, bromide, cadmium, chloride, chromium, 
cobalt, copper, fluoride, lead, manganese, nickel, sulfate, uranium, vanadium, and zinc is not defined. 

B-8.5-5 Organic Chemicals in Alluvial Groundwater 

Organic COPCs identified in alluvial groundwater in Fishladder Canyon are discussed in section B-7.5. 
The COPCs are HMX and toluene.  

Because sampling has only been performed once at the alluvial wells, extent of HMX and toluene is not 
defined. 
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 Figure B-1.0-1 TA-16-340 Complex, Consolidated Unit 13-003(a)-99, confirmation sample locations along the former septic line 
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Figure B-1.0-2. TA-16-340 Complex, Consolidated Unit 16-003(n)-99, confirmation sample locations at sump and drainline excavations 
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Figure B-1.0-3. TA-16-340 Complex, SWMU 16-003(o), confirmation sample locations at the sumps and drainline 
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Figure B-1.0-4. TA-16-340 Complex, SWMU16-003(o), confirmation sample locations in Lower Fishladder Canyon 
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Figure B-1.0-5. TA-16-340 Complex, SWMUs 16-029(f) and 16-026(j2), confirmation sample locations at sump, drainline, and drainage excavations 
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Figure B-1.0-6. Alluvial monitoring well locations based on HRR geophysical survey 
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Figure B-2.0-1. Box-and-whisker plot for aluminum in soil and tuff 

 

Figure B-2.0-2. Box-and-whisker plot for antimony in soil and tuff 
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Figure B-2.0-3. Box-and-whisker plot for arsenic in soil and tuff 

 

 

Figure B-2.0-4. Box-and-whisker plot for barium in soil and tuff 
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Figure B-2.0-5. Box-and-whisker plot for beryllium in soil and tuff 

 

 

Figure B-2.0-6. Box-and-whisker plot for cadmium in soil and tuff 
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Figure B-2.0-7. Box-and-whisker plot for chloride in soil and tuff 

 

 

Figure B-2.0-8. Box-and-whisker plot for chromium in soil and tuff 
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Figure B-2.0-9. Box-and-whisker plot for cobalt in soil and tuff 

 

 

Figure B-2.0-10. Box-and-whisker plot for copper in soil and tuff 
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Figure B-2.0-11. Box-and-whisker plot for lead in soil and tuff 

 

 

Figure B-2.0-12. Box-and-whisker plot for manganese in soil and tuff 
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Figure B-2.0-13. Box-and-whisker plot for mercury in soil and tuff 

 

 

Figure B-2.0-14. Box-and-whisker plot for nickel in soil and tuff 

 



Investigation Report for the TA-16-340 Complex 

January 2006 B-54 ER2005-0678 

 

Figure B-2.0-15. Box-and-whisker plot for selenium in soil and tuff 

 

 

Figure B-2.0-16. Box-and-whisker plot for silver in soil and tuff 
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Figure B-2.0-17. Box-and-whisker plot for sulfate in soil and tuff 

 

 

Figure B-2.0-18. Box-and-whisker plot for thallium in soil and tuff 
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Figure B-2.0-19. Box-and-whisker plot for uranium in soil and tuff 

 

 

Figure B-2.0-20. Box-and-whisker plot for vanadium in soil and tuff 
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Figure B-2.0-21. Box-and-whisker plot for zinc in soil and tuff 
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 Figure B-3.1-1. TA-16-340 Complex, Consolidated Unit 13-003(a)-99, confirmation samples with inorganic chemicals detected  above background values 
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 Figure B-3.2-1. TA-16-340 Complex, Consolidated Unit 13-003(a)-99, confirmation samples with detected organic chemicals 



Investigation Report for the TA-16-340 Complex 

ER2005-0678 B-61 January 2006 

1
6
1
4
7
0
0

1
6
1
4
7
0
0

1
6
1
4
8
5
0

1
6
1
4
8
5
0

1
6
1
5
0
0
0

1
6
1
5
0
0
0

1763200

1763350

1763500 1763500

Building 342 confirmation sample
collected at soil/tuff interface

Building 342 confirmation sample
collected 2 ft below soil/tuff interface

Concentration exceeds 2 x BV

Contour, 2-ft interval

Contour, 10-ft interval

Paved road

Former LANL structure

Former sump location

Consolidated unit

Location of Building 342

sump drainline

Cobalt 83.6

State Plane Coordinate System

New Mexico, Central Zone, US Foot

North American Datum 1983

Data Sources: Refer to section 10.2

This map was created for work processes conducted by or for

personnel of the ERS Program.  All other uses for

this map are disclaimed.

Notes: In paired samples, the upper number is the upper sample;

 the second number was sampled at depth unless otherwise

 indicated by the symbology. All concentrations detected are 

 displayed in units of milligrams per kilogram (mg/kg). See 

 Appendix E for data qualifier definitions.

N

0 48 96FT

SCALE

MAP LOCATION

LOS ALAMOS
NATIONAL
LABORATORY

7510

7510

7510

7470

7510

7460

7470

7490

7480

7450

102

103/104

342

341

342

340

105

16-003(n)-99

16-003(o)
16-003(o)

102

105

103/104

342

340

341

342

7510

7490

7480

7470

7460

7470

7510

7510

7510

7450

16-2356416-23564
RE16-05-55819 0RE16-05-55819 0–0.5 ft0.5 ft
Fluoride 0.847 (J) Fluoride 0.847 (J) 
Nitrate 1.09 (J)Nitrate 1.09 (J)
RE16-05-55821 2RE16-05-55821 2–3 ft3 ft
Fluoride 1.2Fluoride 1.2
Perchlorates 0.000827 (J)Perchlorates 0.000827 (J)
RE16-06-66203 2-3 ftRE16-06-66203 2-3 ft
Mercury 0.108Mercury 0.108

16-2357916-23579
RE16-05-55834 2.5–3 ftRE16-05-55834 2.5–3 ft
Barium 399Barium 399
Copper 20.1Copper 20.1
Lead 25.6Lead 25.6
RE16-05-55840 8–8.5 ftRE16-05-55840 8–8.5 ft
Aluminum 14100 (J+)Aluminum 14100 (J+)
Arsenic 3.67Arsenic 3.67
Barium 383Barium 383
Chromium 8.27Chromium 8.27
Copper 5.12Copper 5.12
Flouride 3.31 (J-)Flouride 3.31 (J-)
Selenium 1.04 (J)Selenium 1.04 (J)

16-2357216-23572
RE16-05-55827 4–4.5 ftRE16-05-55827 4–4.5 ft
Fluoride 1.1 (J-)Fluoride 1.1 (J-)
RE16-05-55828 6–6.5 ftRE16-05-55828 6–6.5 ft
Aluminum 27600 (J+)Aluminum 27600 (J+)
Arsenic 4.24Arsenic 4.24
Barium 268 (J+)Barium 268 (J+)
Calcium 3200Calcium 3200
Chloride 228Chloride 228
Chromium 15.3Chromium 15.3
Cobalt 5.65Cobalt 5.65
Copper 9.93Copper 9.93
Fluoride 6.61 (J-)Fluoride 6.61 (J-)
Iron 19900 (J+)Iron 19900 (J+)
Lead 15.1Lead 15.1
Magnesium 3160 (J+)Magnesium 3160 (J+)
Nickel 8.11Nickel 8.11
Vanadium 32.5Vanadium 32.5

RE16-05-55835 6–6.5 ftRE16-05-55835 6–6.5 ft
Aluminum 11600 (J+)Aluminum 11600 (J+)
Arsenic 8.57Arsenic 8.57
Barium 86.8Barium 86.8
Copper 5.51Copper 5.51
Fluoride 6.09 (J-)Fluoride 6.09 (J-)
Vanadium 18.2Vanadium 18.2

16-2357416-23574
RE16-05-55829 3.5–4 ftRE16-05-55829 3.5–4 ft
Barium 308 (J+)Barium 308 (J+)
Cobalt 25.5Cobalt 25.5
Fluoride 5.02 (J-)Fluoride 5.02 (J-)
Iron 28800 (J+)Iron 28800 (J+)
Lead 29.4Lead 29.4
Manganese 2260Manganese 2260
Vanadium 47.5 Vanadium 47.5 

RE16-05-55836 6–6.5 ftRE16-05-55836 6–6.5 ft
Arsenic 3.21Arsenic 3.21
Barium 49.1Barium 49.1
Fluoride 2.4 (J-)Fluoride 2.4 (J-)

16-2357516-23575
RE16-05-55830 3.5–4 ftRE16-05-55830 3.5–4 ft
Fluoride 7.08 (J-)Fluoride 7.08 (J-)
Nitrate 1.7Nitrate 1.7

16-2357616-23576
RE16-05-55831 3.5–4 ftRE16-05-55831 3.5–4 ft
Fluoride 2.21 (J-)Fluoride 2.21 (J-)
RE16-05-55837 RE16-05-55837 6–6.5 ft6–6.5 ft
Arsenic 4.92Arsenic 4.92
Barium 57.3Barium 57.3
Fluoride 4.27 (J-)Fluoride 4.27 (J-)

16-2357816-23578
RE16-05-55833 4.5–5 ftRE16-05-55833 4.5–5 ft
Fluoride 4.97 (J-)Fluoride 4.97 (J-)
Nitrate 0.236 (J)Nitrate 0.236 (J)
RE16-05-55839 RE16-05-55839 6–6.5 ft6–6.5 ft
Arsenic 3.32Arsenic 3.32
Fluoride 2.12 (J-)Fluoride 2.12 (J-)

16-2357016-23570
RE16-05-55825 0RE16-05-55825 0–0.5 ft0.5 ft
Fluoride 1.16 (J)Fluoride 1.16 (J)
Nitrate 2.23Nitrate 2.23
RE16-06-66204 0-0.5 ftRE16-06-66204 0-0.5 ft
Mercury 0.262Mercury 0.262
RE16-05-55822 5RE16-05-55822 5–5.4 ft5.4 ft
Fluoride 1.53Fluoride 1.53

16-2356116-23561
RE16-05-55817 3RE16-05-55817 3–4 ft4 ft
Aluminum 8800Aluminum 8800
Cobalt 83.6Cobalt 83.6
Copper 5.82Copper 5.82
Fluoride 1.29Fluoride 1.29

16-2357716-23577
RE16-05-55832 4.5–5 ftRE16-05-55832 4.5–5 ft
Fluoride 5.42 (J-)Fluoride 5.42 (J-)
Nitrate 0.276 (J)Nitrate 0.276 (J)
RE16-05-55838 RE16-05-55838 6–6.5 ft6–6.5 ft
Arsenic 3.46Arsenic 3.46
Fluoride 0.748 (J-)Fluoride 0.748 (J-)

16-0153016-01530
RE16-05-55815 6–7 ftRE16-05-55815 6–7 ft
Aluminum 12700Aluminum 12700

16-23564
RE16-05-55819 0–0.5 ft
Fluoride 0.847 (J) 
Nitrate 1.09 (J)
RE16-05-55821 2–3 ft
Fluoride 1.2
Perchlorates 0.000827 (J)
RE16-06-66203 2-3 ft
Mercury 0.108

16-23579
RE16-05-55834 2.5–3 ft
Barium 399
Copper 20.1
Lead 25.6
RE16-05-55840 8–8.5 ft
Aluminum 14100 (J+)
Arsenic 3.67
Barium 383
Chromium 8.27
Copper 5.12
Flouride 3.31 (J-)
Selenium 1.04 (J)

16-23572
RE16-05-55827 4–4.5 ft
Fluoride 1.1 (J-)
RE16-05-55828 6–6.5 ft
Aluminum 27600 (J+)
Arsenic 4.24
Barium 268 (J+)
Calcium 3200
Chloride 228
Chromium 15.3
Cobalt 5.65
Copper 9.93
Fluoride 6.61 (J-)
Iron 19900 (J+)
Lead 15.1
Magnesium 3160 (J+)
Nickel 8.11
Vanadium 32.5

RE16-05-55835 6–6.5 ft
Aluminum 11600 (J+)
Arsenic 8.57
Barium 86.8
Copper 5.51
Fluoride 6.09 (J-)
Vanadium 18.2

16-23574
RE16-05-55829 3.5–4 ft
Barium 308 (J+)
Cobalt 25.5
Fluoride 5.02 (J-)
Iron 28800 (J+)
Lead 29.4
Manganese 2260
Vanadium 47.5 

RE16-05-55836 6–6.5 ft
Arsenic 3.21
Barium 49.1
Fluoride 2.4 (J-)

16-23575
RE16-05-55830 3.5–4 ft
Fluoride 7.08 (J-)
Nitrate 1.7

16-23576
RE16-05-55831 3.5–4 ft
Fluoride 2.21 (J-)
RE16-05-55837 6–6.5 ft
Arsenic 4.92
Barium 57.3
Fluoride 4.27 (J-)

16-23578
RE16-05-55833 4.5–5 ft
Fluoride 4.97 (J-)
Nitrate 0.236 (J)
RE16-05-55839 6–6.5 ft
Arsenic 3.32
Fluoride 2.12 (J-)

16-23570
RE16-05-55825 0–0.5 ft
Fluoride 1.16 (J)
Nitrate 2.23
RE16-06-66204 0-0.5 ft
Mercury 0.262
RE16-05-55822 5–5.4 ft
Fluoride 1.53

16-23561
RE16-05-55817 3–4 ft
Aluminum 8800
Cobalt 83.6
Copper 5.82
Fluoride 1.29

16-23577
RE16-05-55832 4.5–5 ft
Fluoride 5.42 (J-)
Nitrate 0.276 (J)
RE16-05-55838 6–6.5 ft
Arsenic 3.46
Fluoride 0.748 (J-)

16-01530
RE16-05-55815 6–7 ft
Aluminum 12700

Created by R. Lyon, FB-4.1-1, 012406, ptm  

Figure B-4.1-1. TA-16-340 Complex, Consolidated Unit 16-003(n)-99, confirmation samples with inorganic chemicals detected above background values 
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Building 342 confirmation sample
collected at soil/tuff interface

Building 342 confirmation sample
collected 2 ft below soil/tuff interface

Contour, 2-ft interval

Contour, 10-ft interval

Paved road

Former LANL structure

Former sump location

Consolidated unit

Location of Building 342

sump drainline

Notes: In paired samples, the upper number is the upper sample;

 the second number was sampled at depth unless otherwise

 indicated by the symbology. All concentrations detected are 

 displayed in units of milligrams per kilogram (mg/kg). See 

 Appendix E for data qualifier definitions. 
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16-2356416-23564
RE16-05-55819 0RE16-05-55819 0–0.5 ft0.5 ft
Benzo(a)pyrene 0.0438Benzo(a)pyrene 0.0438
Benzo(b)fluoranthene 0.0461Benzo(b)fluoranthene 0.0461
Benzo(k)fluoranthene 0.0253 Benzo(k)fluoranthene 0.0253 (J)(J) 
Bis(2-ethylhexyl)phthalate 0.0413 Bis(2-ethylhexyl)phthalate 0.0413 (J)(J)
Fluoranthene 0.0607Fluoranthene 0.0607
Indeno(1,2,3-cd)pyrene 0.0225 Indeno(1,2,3-cd)pyrene 0.0225 (J)(J)
Phenanthrene 0.037 Phenanthrene 0.037 (J)(J)
Pyrene 0.0683Pyrene 0.0683

16-2357916-23579
RE16-05-55834 2.5–3 ftRE16-05-55834 2.5–3 ft
Anthracene 0.0206 (J)Anthracene 0.0206 (J)
Benzo(a)pyrene 0.158 (J)Benzo(a)pyrene 0.158 (J)
Benzo(b)fluoranthene 0.218 (J)Benzo(b)fluoranthene 0.218 (J)
Benzoic acid 0.76Benzoic acid 0.76
Bis(2-ethylhexyl)phthalate 0.198 (J)Bis(2-ethylhexyl)phthalate 0.198 (J)
Chrysene 0.123Chrysene 0.123
Fluoranthene 0.192Fluoranthene 0.192
Fluorene 0.0128 (J)Fluorene 0.0128 (J)
HMX 0.512HMX 0.512
Indeno(1,2,3-cd)pyrene 0.124 (J)Indeno(1,2,3-cd)pyrene 0.124 (J)
Phenanthrene 0.145Phenanthrene 0.145
Pyrene 0.252Pyrene 0.252
TATB 14.3TATB 14.3
Toluene 0.00036 (J)Toluene 0.00036 (J)

16-2357216-23572
RE16-05-55827 4–4.5 ftRE16-05-55827 4–4.5 ft
Acetone 0.227Acetone 0.227
Butanone(2-) 0.0017 (J) Butanone(2-) 0.0017 (J) 
HMX 0.169 (J)HMX 0.169 (J)
Methyl-2-pentanone(4-) 0.0011 (J)Methyl-2-pentanone(4-) 0.0011 (J)
TATB 0.659 (J+)TATB 0.659 (J+)
Toluene 0.00039 (J)Toluene 0.00039 (J)

          

16-2357416-23574
RE16-05-55829 3.5–4 ftRE16-05-55829 3.5–4 ft
Acetone 0.0033 (J)Acetone 0.0033 (J)

16-2357516-23575
RE16-05-55830 3.5–4 ftRE16-05-55830 3.5–4 ft
Acenaphthene 0.0227 (J) Acenaphthene 0.0227 (J) 
Anthracene 0.0445Anthracene 0.0445
Benzo(a)pyrene 0.165Benzo(a)pyrene 0.165
Benzo(b)fluoranthene 0.203 (J)Benzo(b)fluoranthene 0.203 (J)
Benzo(g,h,i)perylene 0.164 (J)Benzo(g,h,i)perylene 0.164 (J)
Chrysene 0.0852Chrysene 0.0852
Fluoranthene 0.168Fluoranthene 0.168
Fluorene 0.0203 (J)Fluorene 0.0203 (J)
HMX 0.199 (J-)HMX 0.199 (J-)
Indeno(1,2,3-cd)pyrene 0.192 (J)Indeno(1,2,3-cd)pyrene 0.192 (J)
Methylnaphthalene(2-) 0.0079 (J)Methylnaphthalene(2-) 0.0079 (J)
Naphthalene 0.0209 (J)Naphthalene 0.0209 (J)
Phenanthrene 0.165Phenanthrene 0.165
Pyrene 0.144Pyrene 0.144

16-2357616-23576
RE16-05-55831RE16-05-55831 3.53.5–4 ft4 ft
Acenaphthene 0.0342 Acenaphthene 0.0342 (J)(J)
Acetone 0.0039 Acetone 0.0039 (J)(J)
Anthracene 0.058Anthracene 0.058
Benzo(a)pyrene 0.192Benzo(a)pyrene 0.192
Benzo(b)fluoranthene 0.249 Benzo(b)fluoranthene 0.249 (J)(J)
Benzo(g,h,i)perylene 0.186 Benzo(g,h,i)perylene 0.186 (J)(J)
Chrysene 0.105Chrysene 0.105
Di-n-octylphthalate 0.326 Di-n-octylphthalate 0.326 (J)(J)
Fluoranthene 0.243Fluoranthene 0.243
Fluorene 0.0275 Fluorene 0.0275 (J)(J)
Indeno(1,2,3-cd)pyrene 0.203 Indeno(1,2,3-cd)pyrene 0.203 (J)(J)
Methylnaphthalene(2-) 0.0115 Methylnaphthalene(2-) 0.0115 (J)(J)
Phenanthrene 0.227Phenanthrene 0.227
Pyrene 0.214Pyrene 0.214
TATB 2.3 TATB 2.3 (J+)(J+)
Toluene 0.0041Toluene 0.0041

16-2357816-23578
RE16-05-55833 4.5RE16-05-55833 4.5–5 ft5 ft
Acetone 0.0107Acetone 0.0107
Toluene 0.00042 Toluene 0.00042 (J)(J) 

16-2357016-23570
RE16-05-55825 0RE16-05-55825 0–0.5 ft0.5 ft
Acetone 0.0487Acetone 0.0487
Fluoranthene 0.0269 Fluoranthene 0.0269 (J)(J) 
Pyrene 0.0355 Pyrene 0.0355 (J)(J)

16-2356116-23561
RE16-05-55816 0RE16-05-55816 0–0.5 ft0.5 ft
Benzo(a)pyrene 0.0226 Benzo(a)pyrene 0.0226 (J)(J)
Benzo(b)fluoranthene 0.0303 (J)Benzo(b)fluoranthene 0.0303 (J)
Chrysene 0.029 Chrysene 0.029 (J)(J)
Fluoranthene 0.0482Fluoranthene 0.0482
Phenanthrene 0.0273 Phenanthrene 0.0273 (J)(J)
Pyrene 0.0377Pyrene 0.0377

RE16-05-55821 2–3 ftRE16-05-55821 2–3 ft
Bis(2-ethylhexyl)phthalate 0.0366 (J)Bis(2-ethylhexyl)phthalate 0.0366 (J)

16-2357716-23577
RE16-05-55832RE16-05-55832 4.54.5–5 ft5 ft
Acetone 0.0131Acetone 0.0131
Toluene 0.0016Toluene 0.0016

RE16-05-55835 6–6.5 ftRE16-05-55835 6–6.5 ft
Anthracene 0.0088 (J)Anthracene 0.0088 (J)
Benzo(a)pyrene 0.129Benzo(a)pyrene 0.129
Benzo(b)fluoranthene 0.132 (J)Benzo(b)fluoranthene 0.132 (J)
Benzo(g,h,i)perylene 0.137 (J)Benzo(g,h,i)perylene 0.137 (J)
Benzo(k)fluoranthene 0.0136 (J)Benzo(k)fluoranthene 0.0136 (J)
Chrysene 0.0255 (J)Chrysene 0.0255 (J)
Di-n-octylphthalate 0.325 (J)Di-n-octylphthalate 0.325 (J)
Fluoranthene 0.0413Fluoranthene 0.0413
HMX 0.118 (J-)HMX 0.118 (J-)
Indeno(1,2,3-cd)pyrene 0.171 (J)Indeno(1,2,3-cd)pyrene 0.171 (J)
Phenanthrene 0.035 (J)Phenanthrene 0.035 (J)
Pyrene 0.0396Pyrene 0.0396
TATB 0.252 (J+)TATB 0.252 (J+)

RE16-05-55836 6–6.5 ftRE16-05-55836 6–6.5 ft
Benzo(a)pyrene 0.117Benzo(a)pyrene 0.117
Benzo(b)fluoranthene 0.13 (J)Benzo(b)fluoranthene 0.13 (J)
Chrysene 0.019 (J)Chrysene 0.019 (J)
Fluoranthene 0.0308 (J)Fluoranthene 0.0308 (J)
Indeno(1,2,3-cd)pyrene 0.162 (J)Indeno(1,2,3-cd)pyrene 0.162 (J)
Phenanthrene 0.0236 (J)Phenanthrene 0.0236 (J)
Pyrene 0.0264 (J)Pyrene 0.0264 (J)
TATB 0.64 (J+)TATB 0.64 (J+)

RE16-05-55828 6–6.5 ftRE16-05-55828 6–6.5 ft
Acetone 0.0182Acetone 0.0182
Isopropyltoluene(4-) 0.00034 (J)Isopropyltoluene(4-) 0.00034 (J)

RE16-05-55840 8.0–8.5 ftRE16-05-55840 8.0–8.5 ft
Acetone 0.0075Acetone 0.0075
Bis(2-ethylhexyl)phthalate 0.1 (J)Bis(2-ethylhexyl)phthalate 0.1 (J)
HMX 21.4HMX 21.4
TATB 8.95TATB 8.95

RE16-05-55822 5RE16-05-55822 5–5.4 ft5.4 ft
Bis(2-ethylhexyl)phthalate 0.0656 Bis(2-ethylhexyl)phthalate 0.0656 (J)(J)

RE16-05-55817 3RE16-05-55817 3–4 ft4 ft
Acetone 0.0082Acetone 0.0082

16-23564
RE16-05-55819 0–0.5 ft
Benzo(a)pyrene 0.0438
Benzo(b)fluoranthene 0.0461
Benzo(k)fluoranthene 0.0253 (J) 
Bis(2-ethylhexyl)phthalate 0.0413 (J)
Fluoranthene 0.0607
Indeno(1,2,3-cd)pyrene 0.0225 (J)
Phenanthrene 0.037 (J)
Pyrene 0.0683

16-23579
RE16-05-55834 2.5–3 ft
Anthracene 0.0206 (J)
Benzo(a)pyrene 0.158 (J)
Benzo(b)fluoranthene 0.218 (J)
Benzoic acid 0.76
Bis(2-ethylhexyl)phthalate 0.198 (J)
Chrysene 0.123
Fluoranthene 0.192
Fluorene 0.0128 (J)
HMX 0.512
Indeno(1,2,3-cd)pyrene 0.124 (J)
Phenanthrene 0.145
Pyrene 0.252
TATB 14.3
Toluene 0.00036 (J)

16-23572
RE16-05-55827 4–4.5 ft
Acetone 0.227
Butanone(2-) 0.0017 (J) 
HMX 0.169 (J)
Methyl-2-pentanone(4-) 0.0011 (J)
TATB 0.659 (J+)
Toluene 0.00039 (J)

     

16-23574
RE16-05-55829 3.5–4 ft
Acetone 0.0033 (J)

16-23575
RE16-05-55830 3.5–4 ft
Acenaphthene 0.0227 (J) 
Anthracene 0.0445
Benzo(a)pyrene 0.165
Benzo(b)fluoranthene 0.203 (J)
Benzo(g,h,i)perylene 0.164 (J)
Chrysene 0.0852
Fluoranthene 0.168
Fluorene 0.0203 (J)
HMX 0.199 (J-)
Indeno(1,2,3-cd)pyrene 0.192 (J)
Methylnaphthalene(2-) 0.0079 (J)
Naphthalene 0.0209 (J)
Phenanthrene 0.165
Pyrene 0.144

16-23576
RE16-05-55831 3.5–4 ft
Acenaphthene 0.0342 (J)
Acetone 0.0039 (J)
Anthracene 0.058
Benzo(a)pyrene 0.192
Benzo(b)fluoranthene 0.249 (J)
Benzo(g,h,i)perylene 0.186 (J)
Chrysene 0.105
Di-n-octylphthalate 0.326 (J)
Fluoranthene 0.243
Fluorene 0.0275 (J)
Indeno(1,2,3-cd)pyrene 0.203 (J)
Methylnaphthalene(2-) 0.0115 (J)
Phenanthrene 0.227
Pyrene 0.214
TATB 2.3 (J+)
Toluene 0.0041

16-23578
RE16-05-55833 4.5–5 ft
Acetone 0.0107
Toluene 0.00042 (J) 

16-23570
RE16-05-55825 0–0.5 ft
Acetone 0.0487
Fluoranthene 0.0269 (J) 
Pyrene 0.0355 (J)

16-23561
RE16-05-55816 0–0.5 ft
Benzo(a)pyrene 0.0226 (J)
Benzo(b)fluoranthene 0.0303 (J)
Chrysene 0.029 (J)
Fluoranthene 0.0482
Phenanthrene 0.0273 (J)
Pyrene 0.0377

RE16-05-55821 2–3 ft
Bis(2-ethylhexyl)phthalate 0.0366 (J)

16-23577
RE16-05-55832 4.5–5 ft
Acetone 0.0131
Toluene 0.0016

RE16-05-55835 6–6.5 ft
Anthracene 0.0088 (J)
Benzo(a)pyrene 0.129
Benzo(b)fluoranthene 0.132 (J)
Benzo(g,h,i)perylene 0.137 (J)
Benzo(k)fluoranthene 0.0136 (J)
Chrysene 0.0255 (J)
Di-n-octylphthalate 0.325 (J)
Fluoranthene 0.0413
HMX 0.118 (J-)
Indeno(1,2,3-cd)pyrene 0.171 (J)
Phenanthrene 0.035 (J)
Pyrene 0.0396
TATB 0.252 (J+)

RE16-05-55836 6–6.5 ft
Benzo(a)pyrene 0.117
Benzo(b)fluoranthene 0.13 (J)
Chrysene 0.019 (J)
Fluoranthene 0.0308 (J)
Indeno(1,2,3-cd)pyrene 0.162 (J)
Phenanthrene 0.0236 (J)
Pyrene 0.0264 (J)
TATB 0.64 (J+)

RE16-05-55828 6–6.5 ft
Acetone 0.0182
Isopropyltoluene(4-) 0.00034 (J)

RE16-05-55840 8.0–8.5 ft
Acetone 0.0075
Bis(2-ethylhexyl)phthalate 0.1 (J)
HMX 21.4
TATB 8.95

RE16-05-55822 5–5.4 ft
Bis(2-ethylhexyl)phthalate 0.0656 (J)

RE16-05-55817 3–4 ft
Acetone 0.0082

Created by R. Lyon 01/04/06, FB-4.2-1, 012406, ptm  

Figure B-4.2-1. TA-16-340 Complex, Consolidated Unit 16-003(n)-99, confirmation samples with detected organic chemicals 



Investigation Report for the TA-16-340 Complex 

ER2005-0678 B-63 January 2006 

EE
EE

E
EE

E

E

1
6

1
5

6
0

0
1

6
1

5
6

0
0

1
6

1
5

9
0

0
1

6
1

5
9

0
0

1
6

1
6

2
0

0
1

6
1

6
2

0
0

1
6

1
6

5
0

0
1

6
1

6
5

0
0

1
6

1
6

8
0

0
1

6
1

6
8

0
0

1762900 1762900

1763200 1763200

1763500 1763500

1763800 1763800

E

E

7470

7410

7390

7380

7360

7340

7420

7370 7350

7420

7420

7430

7510

7490

7440

7460

7480
7490

7450

7470
7460

7480 7470

7460
7480

7450

7490

7420

7440

7380

7460

7360

7480

7340

7420

7460

7460

7420

7480

7480

7430

7410

7390

7450

7370

7490

7470

7510

7350

7470

7450

7490

7490

7470

Former fishladder structure

Geophysical survey line

Existing LANL structure

Fishladder access road

Building 340 confirmation sample
collected at soil/tuff interface

Building 340 confirmation sample
collected 2 ft below soil/tuff interface

Contour, 2-ft interval

Contour, 10-ft interval

Paved road

Solid waste management unit

(SWMU)

State Plane Coordinate System

New Mexico, Central Zone, US Foot

North American Datum 1983

Data Sources: Refer to section 10.2

This map was created for work processes conducted by or for

personnel of the ERS Program.  All other uses for

this map are disclaimed.

Notes: In paired samples, the upper number is the upper sample;

 the second number was sampled at depth unless otherwise

 indicated by the symbology. All concentrations detected are

 displayed in units of milligrams per kilogram (mg/kg). See

 Appendix E for data qualifier definitions.
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RE16-05-55987 2.8–3.5 ftRE16-05-55987 2.8–3.5 ft
Aluminum 7420Aluminum 7420
Barium 259Barium 259
Chromium 9.67Chromium 9.67
Cobalt 84.6Cobalt 84.6
Cyanide (Total) 0.0643 (J+)Cyanide (Total) 0.0643 (J+)
Fluoride 2.2Fluoride 2.2
Manganese 564Manganese 564
Nitrate 1.23 (J)Nitrate 1.23 (J)
Silver 4.39Silver 4.39

RE16-05-56146 1–1.5 ftRE16-05-56146 1–1.5 ft
Barium 68.2Barium 68.2
Cobalt 89.9Cobalt 89.9
Fluoride 0.558 (J)Fluoride 0.558 (J)

16-2369216-23692
RE16-05-55986 0.25 ftRE16-05-55986 0.25 ft
Barium 656Barium 656
Cyanide (Total) 0.187 (J+)Cyanide (Total) 0.187 (J+)
Fluoride 1.15 (J)Fluoride 1.15 (J)
Nitrate 3.12Nitrate 3.12
Zinc 55.9Zinc 55.9

16-2374916-23749
RE16-05-56163 0.25–0.8 ftRE16-05-56163 0.25–0.8 ft
Barium 675Barium 675
Fluoride 2.9Fluoride 2.9
Silver 1.15Silver 1.15

16-2356916-23569
RE16-05-55824 0.67 ftRE16-05-55824 0.67 ft
Cyanide (Total) 1.38Cyanide (Total) 1.38
Fluoride 2.45Fluoride 2.45
Nitrate 12.8Nitrate 12.8
Uranium 4.6Uranium 4.6
RE16-05-56151 1.7–3.7 ftRE16-05-56151 1.7–3.7 ft
Aluminum 10200Aluminum 10200
Arsenic 3.34Arsenic 3.34
Barium 106Barium 106
Beryllium 1.27Beryllium 1.27
Chromium 7.44Chromium 7.44
Cobalt 275Cobalt 275
Copper 8.25Copper 8.25
Fluoride 1.16Fluoride 1.16
Nickel 8.19Nickel 8.19
Silver 1.21Silver 1.21

RE16-05-55928 5–5.5 ftRE16-05-55928 5–5.5 ft
Fluoride 0.643 (J-)Fluoride 0.643 (J-)

16-2356816-23568
RE16-05-55823RE16-05-55823 0.67 ft0.67 ft
Fluoride 2.34Fluoride 2.34
Uranium 6.44Uranium 6.44
RE16-05-56150 0.8–2 ftRE16-05-56150 0.8–2 ft
Arsenic 3.42Arsenic 3.42
Cobalt 24.2Cobalt 24.2
Fluoride 1.63  Fluoride 1.63  

16-0154016-01540
RE16-05-55820 2–3 ftRE16-05-55820 2–3 ft
Fluoride 0.968 (J)Fluoride 0.968 (J)
Perchlorate 0.000863 (J)Perchlorate 0.000863 (J)
Selenium 0.366 (J)Selenium 0.366 (J)

RE16-05-56153 1.40–2.50 ftRE16-05-56153 1.40–2.50 ft
Cobalt 68.5Cobalt 68.5
Fluoride 1.08Fluoride 1.08

16-2365516-23655
RE16-05-55927 3–3.5 ftRE16-05-55927 3–3.5 ft
Aluminum 9210Aluminum 9210
Arsenic 4.18Arsenic 4.18
Barium 149Barium 149
Copper 11.9 (J-)Copper 11.9 (J-)
Fluoride 1.11 (J-)Fluoride 1.11 (J-)
Selenium 1.16 (J)Selenium 1.16 (J)
Vanadium 25.6Vanadium 25.6

16-2375116-23751

441441

15081508

406406

363363

401401

441

1508

406

363

401

RE16-05-55987 2.8–3.5 ft
Aluminum 7420
Barium 259
Chromium 9.67
Cobalt 84.6
Cyanide (Total) 0.0643 (J+)
Fluoride 2.2
Manganese 564
Nitrate 1.23 (J)
Silver 4.39

RE16-05-56146 1–1.5 ft
Barium 68.2
Cobalt 89.9
Fluoride 0.558 (J)

16-23693
RE16-05-55986 0.25 ft
Barium 656
Cyanide (Total) 0.187 (J+)
Fluoride 1.15 (J)
Nitrate 3.12
Zinc 55.9

16-23749
RE16-05-56163 0.25–0.8 ft
Barium 675
Fluoride 2.9
Silver 1.15

16-23569
RE16-05-55824 0.67 ft
Cyanide (Total) 1.38
Fluoride 2.45
Nitrate 12.8
Uranium 4.6
RE16-05-56151 1.7–3.7 ft
Aluminum 10200
Arsenic 3.34
Barium 106
Beryllium 1.27
Chromium 7.44
Cobalt 275
Copper 8.25
Fluoride 1.16
Nickel 8.19
Silver 1.21

RE16-05-55928 5–5.5 ft
Fluoride 0.643 (J-)

16-23568
RE16-05-55823 0.67 ft
Fluoride 2.34
Uranium 6.44
RE16-05-56150 0.8–2 ft
Arsenic 3.42
Cobalt 24.2
Fluoride 1.63  

16-01540
RE16-05-55820 2–3 ft
Fluoride 0.968 (J)
Perchlorate 0.000863 (J)
Selenium 0.366 (J)

RE16-05-56153 1.40–2.50 ft
Cobalt 68.5
Fluoride 1.08

16-23655
RE16-05-55927 3–3.5 ft
Aluminum 9210
Arsenic 4.18
Barium 149
Copper 11.9 (J-)
Fluoride 1.11 (J-)
Selenium 1.16 (J)
Vanadium 25.6

16-23751

441

1508

406

363

401

Created by R. Lyon 01/04/06, FB-5.1-1, Fishladder IR, 012406, ptm 

Figure B-5.1-1. TA-16-340 Complex, SWMU 16-003(o), confirmation samples from Lower Fishladder Canyon with inorganic chemicals detected above background values 
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Notes: In paired samples, the upper number is the upper sample;

 the second number was sampled at depth unless otherwise

 indicated by the symbology. All concentrations detected are

 displayed in units of milligrams per kilogram (mg/kg). See

 Appendix E for data qualifier definitions.

N

0 126 252FT

SCALE

MAP LOCATION

LOS ALAMOS
NATIONAL
LABORATORY

RE16-05-56146 1–1.5 ft.RE16-05-56146 1–1.5 ft.
Acetone 0.0272Acetone 0.0272
Butanone[2-] 0.0068Butanone[2-] 0.0068
Dichloroethene[cis-1,2-] 0.00096 (J)Dichloroethene[cis-1,2-] 0.00096 (J)
Tetrachloroethene 0.0049Tetrachloroethene 0.0049
Trichloroethene 0.0029Trichloroethene 0.0029

16-2375116-23751
RE16-05-56152 0–0.60 ft.RE16-05-56152 0–0.60 ft.
Acetone 0.0237Acetone 0.0237
Butanone[2-] 0.0071Butanone[2-] 0.0071
Dichloroethene[1,1-] 0.00067 (J)Dichloroethene[1,1-] 0.00067 (J)
Isopropyltoluene[4-] 0.00072 (J)Isopropyltoluene[4-] 0.00072 (J)
Toluene 0.00078 (J)Toluene 0.00078 (J)

16-2356916-23569
RE16-05-55824 0–0.67 ftRE16-05-55824 0–0.67 ft
Acetone 0.109Acetone 0.109
Bis(2-ethylhexyl)phthalate 3.49 (J)Bis(2-ethylhexyl)phthalate 3.49 (J)
HMX 0.474HMX 0.474
Phenanthrene 0.0688Phenanthrene 0.0688
Pyrene 0.137Pyrene 0.137
RDX 0.464 (J)RDX 0.464 (J)

16-2365716-23657
RE16-05-55929 3.5–4 ftRE16-05-55929 3.5–4 ft
Bis(2-ethylhexyl)phthalate 0.154 (J-)Bis(2-ethylhexyl)phthalate 0.154 (J-)
RDX 0.106 (J+)RDX 0.106 (J+)
Toluene 0.00045 (J)Toluene 0.00045 (J)
Xylene(1,3-)+Xylene(1,4-) 0.00032 (J)Xylene(1,3-)+Xylene(1,4-) 0.00032 (J)

16-2365516-23655
RE16-05-55927 3–3.5 ftRE16-05-55927 3–3.5 ft
Bis(2-ethylhexyl)phthalate 0.373 (J) Bis(2-ethylhexyl)phthalate 0.373 (J) 
Dichloroethene(1,1-) 0.0018Dichloroethene(1,1-) 0.0018
Fluoranthene 0.0136 (J)Fluoranthene 0.0136 (J)
HMX 0.351 (J)HMX 0.351 (J)
RDX 0.882RDX 0.882
TATB 0.936 (J)TATB 0.936 (J)

16-2356816-23568
RE16-05-55823 0–0.67 ftRE16-05-55823 0–0.67 ft
Acetone 0.0812Acetone 0.0812
Bis(2-ethylhexyl)phthalate 0.511 (J)Bis(2-ethylhexyl)phthalate 0.511 (J)
Fluoranthene 0.0726Fluoranthene 0.0726
HMX 0.303 (J)HMX 0.303 (J)
Pyrene 0.0774Pyrene 0.0774
RDX 0.581 (J)RDX 0.581 (J)

16-0154016-01540
RE16-05-55820 2–3 ftRE16-05-55820 2–3 ft
Bis(2-ethylhexyl)phthalate 0.0412 (J)Bis(2-ethylhexyl)phthalate 0.0412 (J)

16-2369216-23692
RE16-05-55986 0–0.25 ftRE16-05-55986 0–0.25 ft
Amino-2,6-dinitrotoluene(4-) 0.118 (J)Amino-2,6-dinitrotoluene(4-) 0.118 (J)
Amino-4,6-dinitrotoluene(2-) 0.14 (J)Amino-4,6-dinitrotoluene(2-) 0.14 (J)
HMX 0.634 Tetrachloroethene 0.313 (J-)HMX 0.634 Tetrachloroethene 0.313 (J-)
Trichloroethene 0.0026Trichloroethene 0.0026
Trinitrotoluene(2,4,6-) 0.403Trinitrotoluene(2,4,6-) 0.403
RE16-05-55987 2.8–3.5 ftRE16-05-55987 2.8–3.5 ft
Isopropyltoluene(4-) 0.001 (J)Isopropyltoluene(4-) 0.001 (J)
Tetrachloroethene 0.0994Tetrachloroethene 0.0994
Toluene 0.0017Toluene 0.0017
Trichloroethene 0.0052Trichloroethene 0.0052
Trimethylbenzene(1,2,4-) 0.0014 (J)Trimethylbenzene(1,2,4-) 0.0014 (J)
Xylene(1,2-) 0.00072 (J)Xylene(1,2-) 0.00072 (J)
Xylene(1,3-)+Xylene(1,4-) 0.0012 (J)Xylene(1,3-)+Xylene(1,4-) 0.0012 (J)

RE16-05-55928 5–5.5 ftRE16-05-55928 5–5.5 ft
Bis(2-ethylhexyl)phthalate 0.312 (J-)Bis(2-ethylhexyl)phthalate 0.312 (J-)
RDX 0.237 (J)RDX 0.237 (J)

RE16-05-56150 0.8–2 ftRE16-05-56150 0.8–2 ft
Acetone 0.0102Acetone 0.0102
Tetrachloroethene 0.0057Tetrachloroethene 0.0057
Toluene 0.00037 (J)Toluene 0.00037 (J)

RE16-05-56151 RE16-05-56151 1.7–3.7 ft1.7–3.7 ft
Acetone 0.024Acetone 0.024
Toluene 0.00039 (J)Toluene 0.00039 (J)

16-2374916-23749
RE16-05-56163 0.25–0.8 ft. RE16-05-56163 0.25–0.8 ft. 
Acetone 0.0175Acetone 0.0175
Dichloroethene[cis-1,2-] 0.0022Dichloroethene[cis-1,2-] 0.0022
Tetrachloroethene 0.0074Tetrachloroethene 0.0074
Trichloroethene 0.0063Trichloroethene 0.0063
RE16-05-56146 1–1.5 ft.
Acetone 0.0272
Butanone[2-] 0.0068
Dichloroethene[cis-1,2-] 0.00096 (J)
Tetrachloroethene 0.0049
Trichloroethene 0.0029

16-23751
RE16-05-56152 0–0.60 ft.
Acetone 0.0237
Butanone[2-] 0.0071
Dichloroethene[1,1-] 0.00067 (J)
Isopropyltoluene[4-] 0.00072 (J)
Toluene 0.00078 (J)

16-23569
RE16-05-55824 0–0.67 ft
Acetone 0.109
Bis(2-ethylhexyl)phthalate 3.49 (J)
HMX 0.474
Phenanthrene 0.0688
Pyrene 0.137
RDX 0.464 (J)

16-23657
RE16-05-55929 3.5–4 ft
Bis(2-ethylhexyl)phthalate 0.154 (J-)
RDX 0.106 (J+)
Toluene 0.00045 (J)
Xylene(1,3-)+Xylene(1,4-) 0.00032 (J)

16-23655
RE16-05-55927 3–3.5 ft
Bis(2-ethylhexyl)phthalate 0.373 (J) 
Dichloroethene(1,1-) 0.0018
Fluoranthene 0.0136 (J)
HMX 0.351 (J)
RDX 0.882
TATB 0.936 (J)

16-23568
RE16-05-55823 0–0.67 ft
Acetone 0.0812
Bis(2-ethylhexyl)phthalate 0.511 (J)
Fluoranthene 0.0726
HMX 0.303 (J)
Pyrene 0.0774
RDX 0.581 (J)

16-01540
RE16-05-55820 2–3 ft
Bis(2-ethylhexyl)phthalate 0.0412 (J)

16-23693
RE16-05-55986 0–0.25 ft
Amino-2,6-dinitrotoluene(4-) 0.118 (J)
Amino-4,6-dinitrotoluene(2-) 0.14 (J)
HMX 0.634 Tetrachloroethene 0.313 (J-)
Trichloroethene 0.0026
Trinitrotoluene(2,4,6-) 0.403
RE16-05-55987 2.8–3.5 ft
Isopropyltoluene(4-) 0.001 (J)
Tetrachloroethene 0.0994
Toluene 0.0017
Trichloroethene 0.0052
Trimethylbenzene(1,2,4-) 0.0014 (J)
Xylene(1,2-) 0.00072 (J)
Xylene(1,3-)+Xylene(1,4-) 0.0012 (J)

RE16-05-55928 5–5.5 ft
Bis(2-ethylhexyl)phthalate 0.312 (J-)
RDX 0.237 (J)

RE16-05-56150 0.8–2 ft
Acetone 0.0102
Tetrachloroethene 0.0057
Toluene 0.00037 (J)

RE16-05-56151 1.7–3.7 ft
Acetone 0.024
Toluene 0.00039 (J)

16-23749
RE16-05-56163 0.25–0.8 ft. 
Acetone 0.0175
Dichloroethene[cis-1,2-] 0.0022
Tetrachloroethene 0.0074
Trichloroethene 0.0063

Created by R. Lyon 01/04/06, FB-5.2-1, Fishladder IR, 012406, ptm 

Figure B-5.2-1. TA-16-340 Complex, SWMU 16-003(o), confirmation samples from Lower Fishladder Canyon with detected organic chemicals 
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Building 345 sump drainline
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SCALE
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Paved road
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Former sump location
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This map was created for work processes conducted by or for

personnel of the ERS Program.  All other uses for

this map are disclaimed.

N

MAP LOCATION

LOS ALAMOS
NATIONAL
LABORATORY

Existing LANL structure

7520

75
10

7530

345

531
530

345

16-026(j2)
16-029(f)

345

345

531
530

7520

75
10

7530

16-0155516-01555
RE16-05-56044 3.5–4.5 ftRE16-05-56044 3.5–4.5 ft
Barium 47.3Barium 47.3
Cobalt 56.7Cobalt 56.7
Copper 9.99Copper 9.99
Silver 7.77Silver 7.77

RE16-05-56057 4.5–5 ftRE16-05-56057 4.5–5 ft
Barium 62.4Barium 62.4
Calcium 5850Calcium 5850
Fluoride 1.48Fluoride 1.48
Magnesium 2130 (J+)Magnesium 2130 (J+)

RE16-05-56058 4.5–5 ftRE16-05-56058 4.5–5 ft
Aluminum 15600Aluminum 15600
Arsenic 3.32Arsenic 3.32
Barium 163Barium 163
Calcium 3060Calcium 3060
Chromium 8.63Chromium 8.63
Copper 6.11Copper 6.11
Fluoride 2.76Fluoride 2.76
Lead 11.3Lead 11.3
Magnesium 2300 (J+)Magnesium 2300 (J+)
Nickel 10.3Nickel 10.3
Selenium 1.79Selenium 1.79

16-2371216-23712
RE16-05-56055 2–2.5 ftRE16-05-56055 2–2.5 ft
Fluoride 4.66Fluoride 4.66

16-2371316-23713
RE16-05-56056 2–2.5 ftRE16-05-56056 2–2.5 ft
Barium 393Barium 393
Cadmium 0.421 (J)Cadmium 0.421 (J)
Fluoride 1.55 Fluoride 1.55 

16-2371616-23716
RE16-05-56059 3–3.5 ftRE16-05-56059 3–3.5 ft
Cadmium 0.502 (J)Cadmium 0.502 (J)
Fluoride 4.5Fluoride 4.5
Perchlorate 0.0028Perchlorate 0.0028
Sulfate 368Sulfate 368

16-2372016-23720
RE16-05-56063 2.5–3 ftRE16-05-56063 2.5–3 ft
Aluminum 16000Aluminum 16000
Barium 143Barium 143
Calcium 5920Calcium 5920
Fluoride 7.45Fluoride 7.45
Magnesium 2480Magnesium 2480
Nickel 9.53Nickel 9.53

16-2370616-23706
RE16-05-56049 4–4.5 ftRE16-05-56049 4–4.5 ft
Calcium 29000 (J)Calcium 29000 (J)
Fluoride 1.08 (J-)Fluoride 1.08 (J-)
Zinc 63.3 (J-)Zinc 63.3 (J-)

16237011623701
RE16-05-56045 0–0.5 ftRE16-05-56045 0–0.5 ft
Fluoride 1.65Fluoride 1.65
Iron 15800Iron 15800
Vanadium 22.4Vanadium 22.4
Zinc 224Zinc 224

16-2370216-23702
RE16-05-56047 0–0.5 ftRE16-05-56047 0–0.5 ft
Nitrate 3.14Nitrate 3.14

16-2371016-23710
RE16-05-56053 2–2.5 ftRE16-05-56053 2–2.5 ft
Calcium 7170Calcium 7170
Fluoride 21.2Fluoride 21.2

16-2371816-23718
RE16-05-56061RE16-05-56061 2.5–3 ft2.5–3 ft
Calcium 7070Calcium 7070
Fluoride 2.87Fluoride 2.87

16-2370816-23708
RE16-05-56051 4–4.5 ftRE16-05-56051 4–4.5 ft
Fluoride 0.694 (J-)Fluoride 0.694 (J-)
Nitrate 1.09 (J-)Nitrate 1.09 (J-)

16-2372216-23722
RE16-05-56065 2–2.5 ftRE16-05-56065 2–2.5 ft
Aluminum 29800Aluminum 29800
Barium 147Barium 147
Chromium 15.3Chromium 15.3
Fluoride 1.92Fluoride 1.92
Iron 18400Iron 18400
Magnesium 3910Magnesium 3910
Nickel 11.1Nickel 11.1
Potassium 3030Potassium 3030
Vanadium 27.6Vanadium 27.6

RE16-05-56052 6–6.5 ftRE16-05-56052 6–6.5 ft
Aluminum 8620Aluminum 8620
Barium 80.5Barium 80.5
Calcium 21500 (J)Calcium 21500 (J)
Copper 8.84Copper 8.84
Fluoride 0.63 (J-)Fluoride 0.63 (J-)
Lead 16.9 (J)Lead 16.9 (J)
Nitrate 0.858 (J-)Nitrate 0.858 (J-)
Selenium 0.944 (J)Selenium 0.944 (J)

RE16-05-56050 6–6.5 ftRE16-05-56050 6–6.5 ft
Aluminum 10000Aluminum 10000
Barium 86.2Barium 86.2
Calcium 5260 (J)Calcium 5260 (J)
Copper 7.76Copper 7.76
Fluoride 0.888 (J-)Fluoride 0.888 (J-)
Lead 28.2 (J)Lead 28.2 (J)
Nickel 6.64Nickel 6.64
Selenium 1.05 (J)Selenium 1.05 (J)

RE16-05-56062 4.5–5 ftRE16-05-56062 4.5–5 ft
Aluminum 11500Aluminum 11500
Barium 286Barium 286
Calcium 4670Calcium 4670
Copper 5.2Copper 5.2
Fluoride 2.19Fluoride 2.19
Nickel 7.41Nickel 7.41

RE16-05-56054 5–5.5 ftRE16-05-56054 5–5.5 ft
Aluminum 13700Aluminum 13700
Arsenic 3.17Arsenic 3.17
Barium 139Barium 139
Calcium 3970Calcium 3970
Fluoride 9.1Fluoride 9.1
Lead 12.6Lead 12.6
Magnesium 1860 (J+)Magnesium 1860 (J+)

RE16-05-56066 4–4.5 ftRE16-05-56066 4–4.5 ft
Aluminum 13100Aluminum 13100
Barium 95Barium 95
Calcium 2270Calcium 2270
Copper 5.15Copper 5.15
Fluoride 1.74Fluoride 1.74
Magnesium 1700Magnesium 1700

RE16-05-56064 4.5–5 ftRE16-05-56064 4.5–5 ft
Aluminum 14300Aluminum 14300
Barium 157Barium 157
Calcium 2960Calcium 2960
Chromium 8.05Chromium 8.05
Copper 5.81Copper 5.81
ide 4.38ide 4.38
Magnesium 2110Magnesium 2110
Nickel 11.3Nickel 11.3

RE16-05-56060 5–5.5 ftRE16-05-56060 5–5.5 ft
Aluminum 10500Aluminum 10500
Barium 76.7Barium 76.7
Fluoride 3.21Fluoride 3.21
Sulfate 343Sulfate 343
Perchlorate 0.00222 (J)Perchlorate 0.00222 (J)

RE16-05-56046 2.5–3.5 ftRE16-05-56046 2.5–3.5 ft
Cobalt 186Cobalt 186
Copper 20.7Copper 20.7
Silver 24.9Silver 24.9

RE16-05-56048 2.5–3.5 ftRE16-05-56048 2.5–3.5 ft
Cobalt 21.9Cobalt 21.9
Fluoride 3.38Fluoride 3.38
Silver 2Silver 2

16-01555
RE16-05-56044 3.5–4.5 ft
Barium 47.3
Cobalt 56.7
Copper 9.99
Silver 7.77

RE16-05-56057 4.5–5 ft
Barium 62.4
Calcium 5850
Fluoride 1.48
Magnesium 2130 (J+)

RE16-05-56058 4.5–5 ft
Aluminum 15600
Arsenic 3.32
Barium 163
Calcium 3060
Chromium 8.63
Copper 6.11
Fluoride 2.76
Lead 11.3
Magnesium 2300 (J+)
Nickel 10.3
Selenium 1.79

16-23712
RE16-05-56055 2–2.5 ft
Fluoride 4.66

16-23713
RE16-05-56056 2–2.5 ft
Barium 393
Cadmium 0.421 (J)
Fluoride 1.55 

16-23716
RE16-05-56059 3–3.5 ft
Cadmium 0.502 (J)
Fluoride 4.5
Perchlorate 0.0028
Sulfate 368

16-23720
RE16-05-56063 2.5–3 ft
Aluminum 16000
Barium 143
Calcium 5920
Fluoride 7.45
Magnesium 2480
Nickel 9.53

16-23706
RE16-05-56049 4–4.5 ft
Calcium 29000 (J)
Fluoride 1.08 (J-)
Zinc 63.3 (J-)

1623701
RE16-05-56045 0–0.5 ft
Fluoride 1.65
Iron 15800
Vanadium 22.4
Zinc 224

16-23702
RE16-05-56047 0–0.5 ft
Nitrate 3.14

16-23710
RE16-05-56053 2–2.5 ft
Calcium 7170
Fluoride 21.2

16-23718
RE16-05-56061 2.5–3 ft
Calcium 7070
Fluoride 2.87

16-23708
RE16-05-56051 4–4.5 ft
Fluoride 0.694 (J-)
Nitrate 1.09 (J-)

16-23722
RE16-05-56065 2–2.5 ft
Aluminum 29800
Barium 147
Chromium 15.3
Fluoride 1.92
Iron 18400
Magnesium 3910
Nickel 11.1
Potassium 3030
Vanadium 27.6

RE16-05-56052 6–6.5 ft
Aluminum 8620
Barium 80.5
Calcium 21500 (J)
Copper 8.84
Fluoride 0.63 (J-)
Lead 16.9 (J)
Nitrate 0.858 (J-)
Selenium 0.944 (J)

RE16-05-56050 6–6.5 ft
Aluminum 10000
Barium 86.2
Calcium 5260 (J)
Copper 7.76
Fluoride 0.888 (J-)
Lead 28.2 (J)
Nickel 6.64
Selenium 1.05 (J)

RE16-05-56062 4.5–5 ft
Aluminum 11500
Barium 286
Calcium 4670
Copper 5.2
Fluoride 2.19
Nickel 7.41

RE16-05-56054 5–5.5 ft
Aluminum 13700
Arsenic 3.17
Barium 139
Calcium 3970
Fluoride 9.1
Lead 12.6
Magnesium 1860 (J+)

RE16-05-56066 4–4.5 ft
Aluminum 13100
Barium 95
Calcium 2270
Copper 5.15
Fluoride 1.74
Magnesium 1700

RE16-05-56064 4.5–5 ft
Aluminum 14300
Barium 157
Calcium 2960
Chromium 8.05
Copper 5.81
Fluoride 4.38
Magnesium 2110
Nickel 11.3

RE16-05-56060 5–5.5 ft
Aluminum 10500
Barium 76.7
Fluoride 3.21
Sulfate 343
Perchlorate 0.00222 (J)

RE16-05-56046 2.5–3.5 ft
Cobalt 186
Copper 20.7
Silver 24.9

RE16-05-56048 2.5–3.5 ft
Cobalt 21.9
Fluoride 3.38
Silver 2

Created by R. Lyon 01/04/06, FB-6.1-1, Fishladder IR, 012406, ptm 

Figure B-6.1-1. TA-16-340 Complex, SWMUs 16-029(f) and 16-026(j2), confirmation samples with inorganic chemicals detected above background values 
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Table B-1.0-1 
Soil, Sediment, Fill, and Tuff Samples Collected in Association with the TA-16-340 Complex 
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Consolidated Unit 13-003(a)-99 
0313-95-0001 n/aa N 13-00001 1.5–2.5 Soil 9/27/95 —b 1243 1244 1242 1242 1242 1244 — 

0313-95-0002 n/a N 13-00001 3–4 Qbt 4 9/27/95 — 1243 1244 1242 1242 1242 1244 — 

RE13-05-63822 n/a N 13-23558 11.5–12.2 Qbt 4 9/15/05 3982S 3982S 3982S 3982S 3982S 3982S 3982S — 

RE13-05-63823 n/a N 13-23559 11–12 Qbt 4 9/15/05 3982S 3982S 3982S 3982S 3982S 3982S 3982S — 

RE13-05-61975 n/a N 13-23550 4–4.5 Soil 7/7/05 3494S 3494S 3494S 3494S 3494S 3494S 3494S — 

RE13-05-61976 n/a N 13-23550 6–6.5 Qbt 4 7/7/05 3494S 3494S 3494S 3494S 3494S 3494S 3494S — 

RE13-05-61984 FD N 13-23550 6–6.5 Qbt 4 7/7/05 3494S 3494S 3494S 3494S 3494S 3494S 3494S — 

RE13-05-61981 n/a N 13-23556 4.5–5 Soil 7/7/05 3494S 3494S 3494S 3494S 3494S 3494S 3494S — 

RE13-05-61982 n/a N 13-23556 6.5–7 Qbt 4 7/7/05 3494S 3494S 3494S 3494S 3494S 3494S 3494S — 

RE13-05-61977 n/a N 13-23552 3–3.5 Soil 7/7/05 3494S 3494S 3494S 3494S 3494S 3494S 3494S — 

RE13-05-61978 n/a N 13-23552 5–5.5 Qbt 4 7/7/05 3494S 3494S 3494S 3494S 3494S 3494S 3494S — 

Consolidated Unit 16-003(n)-99 
RE16-05-55830 n/a N 16-23575 3.5–4 Fill 6/9/05 3387S 3387S 3387S 3386S 3386S 3386S — — 

RE16-05-55836 n/a N 16-23575 6–6.5 Qbt 4 6/9/05 3387S 3387S 3387S 3386S 3386S 3386S — — 

RE16-05-55829 n/a N 16-23574 3.5–4 Fill 6/9/05 3387S 3387S 3387S 3386S 3386S 3386S — — 

RE16-05-55835 n/a N 16-23574 6–6.5 Qbt 4 6/9/05 3387S 3387S 3387S 3386S 3386S 3386S — — 

RE16-05-55831 n/a N 16-23576 3.5–4 Fill 6/9/05 3387S 3387S 3387S 3386S 3386S 3386S — — 

RE16-05-55837 n/a N 16-23576 6–6.5 Qbt 4 6/9/05 3387S 3387S 3387S 3386S 3386S 3386S — — 

RE16-05-55832 n/a N 16-23577 4.5–5 Fill 6/9/05 3387S 3387S 3387S 3386S 3386S 3386S — — 

RE16-05-55838 n/a N 16-23577 6–6.5 Qbt 4 6/9/05 3387S 3387S 3387S 3386S 3386S 3386S — — 

RE16-05-55833 n/a N 16-23578 4.5–5 Fill 6/9/05 3387S 3387S 3387S 3386S 3386S 3386S — — 
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RE16-05-55842 FD N 16-23578 4.5–5 Fill 6/9/05 3387S 3387S 3387S 3386S 3386S 3386S — — 

RE16-05-55839 n/a N 16-23578 6–6.5 Qbt 4 6/9/05 3387S 3387S 3387S 3386S 3386S 3386S — — 

RE16-05-55827 n/a N 16-23572 4–4.5 Fill 5/17/05 3277S 3277S 3277S 3276S 3276S 3276S — — 

RE16-05-55828 n/a N 16-23572 6–6.5 Qbt 4 5/17/05 3277S 3277S 3277S 3276S 3276S 3276S — — 

RE16-05-55834 n/a N 16-23579 2.5–3 Fill 6/9/05 3409S 3409S 3409S 3408S 3409S 3408S — — 

RE16-05-55840 n/a N 16-23579 8.0–8.5 Qbt 4 6/9/05 3409S 3409S 3409S 3408S 3409S 3408S — — 

0316-95-0214 n/a N 16-01529 0–0.5 Sediment 8/16/95 — 970 971 969 969 — — — 

0316-95-0215 n/a N 16-01529 2–2.5 Soil 8/16/95 — 970 971 969 969 969 — — 

0316-95-0216 n/a N 16-01529 4–5 Qbt 4 8/30/95 — 1053 1054 1052 1052 1052 — — 

0316-95-0218 n/a N 16-01662 0–0.16 Sediment 8/16/95 — 1008 1009 1007 1007 1007 — — 

0316-95-0219 n/a N 16-01662 2.5–3.5 Qbt 4 9/26/95 — 1223 1224 1222 1222 1222 — — 

0316-95-0220 n/a N 16-01530 0–0.5 Sediment 5/10/95 — 206 208 215 — — — — 

RE16-05-55815 n/a N 16-01530 6–7 Qbt 4 11/12/04 2625S 2625S 2625S 2625S 2625S 2625S — — 

0316-95-0221 n/a N 16-01531 0–0.5 Sediment 5/10/95 — 206 208 215 — — — — 

0316-95-0222 n/a N 16-01532 0–0.5 Sediment 5/10/95 — 206 208 215 — — — — 

0316-95-0223 n/a N 16-01533 0–0.5 Sediment 5/10/95 — 206 208 215 — — — — 

RE16-05-55819 n/a N 16-23564 0–0.5 Soil 1/6/05 2764S 2764S 2764S 2763S 2763S 2763S — — 

RE16-05-55821 n/a N 16-23564 2–3 Qbt 4 1/6/05 2764S 2764S 2764S 2763S 2763S 2763S — — 

RE16-06-66203 n/a N 16-23564 2–3 Qbt 4 11/15/05 — — 4138S — — — — — 

0316-95-0224 n/a N 16-01534 0–0.5 Sediment 5/10/95 — 206 208 215 — — — — 

RE16-05-55825 n/a N 16-23570 0–0.5 Soil 1/6/05 2764S 2764S 2764S 2763S 2763S 2763S — — 

RE16-06-66204   N 16-23570 0–0.5 Soil 11/15/05 — — 4138S — — — — — 

RE16-05-55822 n/a N 16-23570 5–5.4 Soil 1/7/05 2764S 2764S 2764S 2763S 2763S — — — 

RE16-05-55816 n/a N 16-23561 0–0.5 Fill 11/12/04 2625S 2625S 2625S 2625S 2625S 2625S — — 
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RE16-05-55817 n/a N 16-23561 3–4 Qbt 4 11/12/04 2625S 2625S 2625S 2625S 2625S 2625S — — 

SWMU 16-003(o) 
RE16-05-55854 n/a N 16-23590 4–4.5 Fill 4/6/05 3125S 3125S 3125S 3126S 3126S 3126S — — 

RE16-05-55859 n/a N 16-23590 6–6.5 Qbt 4 4/6/05 3125S 3125S 3125S 3126S 3126S 3126S — — 

RE16-05-55855 n/a N 16-23591 4–4.5 Fill 4/6/05 3125S 3125S 3125S 3126S 3126S 3126S — — 

RE16-05-55896 FD N 16-23591 4–4.5 Fill 4/6/05 3125S 3125S 3125S 3126S 3126S 3126S — — 

RE16-05-55860 n/a N 16-23591 6–6.5 Qbt 4 4/6/05 3125S 3125S 3125S 3126S 3126S 3126S — — 

RE16-05-55865 n/a N 16-23601 4–4.5 Fill 4/6/05 3125S 3125S 3125S 3126S 3126S 3126S — — 

RE16-05-55870 n/a N 16-23601 6–6.5 Qbt 4 4/6/05 3125S 3125S 3125S 3126S 3126S 3126S — — 

RE16-05-55861 n/a N 16-23597 4–4.5 Fill 4/6/05 3125S 3125S 3125S 3126S 3126S 3126S — — 

RE16-05-55869 n/a N 16-23597 6–6.5 Qbt 4 4/6/05 3125S 3125S 3125S 3126S 3126S 3126S — — 

RE16-05-55873 n/a N 16-23609 4–4.5 Fill 4/6/05 3125S 3125S 3125S 3126S 3126S 3126S — — 

RE16-05-55874 n/a N 16-23609 6–6.5 Qbt 4 4/6/05 3125S 3125S 3125S 3126S 3126S 3126S — — 

RE16-05-55871 n/a N 16-23607 4–4.5 Fill 4/6/05 3125S 3125S 3125S 3126S 3126S 3126S — — 

RE16-05-55872 n/a N 16-23607 6–6.5 Qbt 4 4/6/05 3125S 3125S 3125S 3126S 3126S 3126S — — 

RE16-05-55877 n/a N 16-23613 4–4.5 Fill 4/6/05 3125S 3125S 3125S 3126S 3126S 3126S — — 

RE16-05-55878 n/a N 16-23613 6–6.5 Qbt 4 4/6/05 3125S 3125S 3125S 3126S 3126S 3126S — — 

RE16-05-55875 n/a N 16-23611 4–4.5 Fill 4/6/05 3125S 3125S 3125S 3126S 3126S 3126S — — 

RE16-05-55876 n/a N 16-23611 6–6.5 Qbt 4 4/6/05 3125S 3125S 3125S 3126S 3126S 3126S — — 

RE16-05-61923 n/a N 16-24900 3–3.5 Soil 7/20/05 3545S 3545S 3545S 3544S 3544S 3544S — — 

RE16-05-61924 n/a N 16-24900 5–5.5 Qbt 4 7/20/05 3545S 3545S 3545S 3544S 3544S 3544S — — 

RE16-05-55881 n/a N 16-23617 4–4.5 Fill 4/7/05 3125S 3125S 3125S 3126S 3126S 3126S — — 

RE16-05-55882 n/a N 16-23617 6–6.5 Qbt 4 4/7/05 3125S 3125S 3125S 3126S 3126S 3126S — — 

RE16-05-55879 n/a N 16-23615 4–4.5 Fill 4/7/05 3125S 3125S 3125S 3126S 3126S 3126S — — 
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RE16-05-55880 n/a N 16-23615 6–6.5 Qbt 4 4/7/05 3125S 3125S 3125S 3126S 3126S 3126S — — 

RE16-05-55885 n/a N 16-23621 4–4.5 Fill 4/7/05 3125S 3125S 3125S 3126S 3126S 3126S — — 

RE16-05-55897 FD N 16-23621 4–4.5 Fill 4/7/05 3125S 3125S 3125S 3126S 3126S 3126S — — 

RE16-05-55886 n/a N 16-23621 6–6.5 Qbt 4 4/7/05 3125S 3125S 3125S 3126S 3126S 3126S — — 

RE16-05-55884 n/a N 16-23619 6–6.5 Qbt 4 4/7/05 3125S 3125S 3125S 3126S 3126S 3126S — — 

RE16-05-55883 n/a N 16-23619 4–4.5 Fill 4/7/05 3125S 3125S 3125S 3126S 3126S 3126S — — 

RE16-05-61917 n/a N 16-24894 8–8.5 Soil 7/18/05 3534S 3534S 3534S 3533S 3533S 3533S — — 

RE16-05-61927 n/a N 16-24894 10–10.5 Qbt 4 7/21/05 3577S 3577S 3577S 3576S 3576S 3576S — — 

RE16-05-61919 n/a N 16-24896 6–6.5 Soil 7/18/05 3534S 3534S 3534S 3533S 3533S 3533S — — 

RE16-05-61920 FD N 16-24896 6–6.5 Soil 7/18/05 3534S 3534S 3534S 3533S 3533S 3533S — — 

RE16-05-61926 n/a N 16-24896 8–8.5 Qbt 4 7/21/05 3577S 3577S 3577S 3576S 3576S 3576S — — 

RE16-05-61922 n/a N 16-24899 6–6.5 Soil 7/18/05 3534S 3534S 3534S 3533S 3533S 3533S — — 

RE16-05-61925 n/a N 16-24899 8–8.5 Qbt 4 7/21/05 3577S 3577S 3577S 3576S 3576S 3576S — — 

RE16-05-61914 n/a N 16-24891 8–8.5 Soil 7/15/05 3534S 3534S 3534S 3533S 3533S 3533S — — 

RE16-05-61928 n/a N 16-24891 10–10.5 Qbt 4 7/21/05 3577S 3577S 3577S 3576S 3576S 3576S — — 

RE16-05-55919 n/a N 16-23647 8–8.5 Qbt 4 6/1/05 3355S 3355S 3355S 3354S 3354S 3354S — — 

RE16-05-55920 n/a N 16-23647 10–10.5 Qbt 4 6/1/05 3355S 3355S 3355S 3354S 3354S 3354S — — 

RE16-05-55918 n/a N 16-23646 8–8.5 Qbt 4 6/1/05 3355S 3355S 3355S 3354S 3354S 3354S — — 

RE16-05-55922 FD N 16-23646 8–8.5 Qbt 4 6/1/05 3355S 3355S 3355S 3354S 3354S 3354S — — 

RE16-05-55921 n/a N 16-23646 10–10.5 Qbt 4 6/1/05 3355S 3355S 3355S 3354S 3354S 3354S — — 

RE16-05-55911 n/a N 16-23639 4–4.5 Fill 5/14/05 3275S 3275S 3275S 3274S 3274S 3274S — — 

RE16-05-55912 n/a N 16-23639 6–6.5 Qbt 4 5/14/05 3275S 3275S 3275S 3274S 3274S 3274S — — 

RE16-05-55851 n/a N 16-23587 4–4.5 Fill 4/15/05 3137S 3137S 3137S 3136S 3136S 3136S — — 

RE16-05-55910 n/a N 16-23638 4–4.5 Fill 5/14/05 3275S 3275S 3275S 3274S 3274S 3274S — — 
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RE16-05-55916 FD N 16-23638 4–4.5 Fill 5/14/05 3275S 3275S 3275S 3274S 3274S 3274S — — 

RE16-05-55913 n/a N 16-23638 6–6.5 Qbt 4 5/16/05 3275S 3275S 3275S 3274S 3274S 3274S — — 

RE16-05-55852 n/a N 16-23588 4–4.5 Fill 4/15/05 3137S 3137S 3137S 3136S 3136S 3136S — — 

RE16-05-55909 n/a N 16-23637 4–4.5 Fill 5/14/05 3275S 3275S 3275S 3274S 3274S 3274S — — 

RE16-05-55914 n/a N 16-23637 6–6.5 Qbt 4 5/16/05 3275S 3275S 3275S 3274S 3274S 3274S — — 

RE16-05-55908 n/a N 16-23636 4–4.5 Fill 5/14/05 3275S 3275S 3275S 3274S 3274S 3274S — — 

RE16-05-55915 n/a N 16-23636 6–6.5 Qbt 4 5/16/05 3275S 3275S 3275S 3274S 3274S 3274S — — 

RE16-05-55978 n/a N 16-23691 0–1 Soil 10/25/04 — — — 2564S 2564S 2564S — — 

RE16-05-55981 n/a N 16-23691 30–31 Qbt 4 10/26/04 2564S 2564S 2564S 2564S 2564S 2564S — — 

RE16-05-55982 n/a N 16-23691 64–67 Qbt 4 10/27/04 2564S 2564S 2564S 2564S 2564S 2564S — — 

RE16-05-55984 n/a N 16-23691 77–79 Qbt 4 10/27/04 2564S 2564S 2564S 2564S 2564S 2564S — — 

RE16-05-55904 n/a N 16-23691 84–86 Qbt 4 10/29/04 2575S 2575S 2575S 2574S 2574S 2574S — — 

RE16-05-55905 n/a N 16-23691 120–122 Qbt 4 11/1/04 2575S 2575S 2575S 2574S 2574S 2574S — — 

RE16-05-55906 n/a N 16-23691 157–160 Qbt 4 11/2/04 2575S 2575S 2575S 2574S 2574S 2574S — — 

RE16-05-56028 FD N 16-23691 157–160 Qbt 4 11/2/04 2578S 2578S 2578S 2576S 2576S 2576S — — 

RE16-05-55907 n/a N 16-23691 190–191 Qbt 4 11/2/04 — — — 2574S 2574S 2574S — — 

0316-95-0226 n/a N 16-01536 0–0.33 Soil 8/16/95 — 1008 1009 1007 1007 1007 — — 

0316-95-0227 n/a N 16-01536 3–3.5 Qbt 4 8/31/95 — 1053 1054 1052 1052 1052 — — 

0316-95-0234 n/a Y 16-01537 0–0.5 Soil 8/16/95 — 970 971 969 969 — — — 

0316-95-0235 n/a N 16-01537 1.5–2 Soil 8/16/95 — 970 971 969 969 969 — — 

0316-95-0236 n/a N 16-01537 2.5–3.5 Qbt 4 10/4/95 — 1298 1299 1297 1297 1297 — — 

0316-95-0229 n/a Y 16-01663 0–0.33 Soil 8/16/95 — 1008 1009 1007 1007 1007 — — 

0316-95-0230 n/a N 16-01663 0.5–1.5 Qbt 4 10/5/95 — 1298 1299 1297 1297 1297 — — 

RE16-05-62038 n/a N 16-23672 1–1.5 Soil 7/11/05 3521S 3521S 3521S 3520S 3520S 3520S — — 
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RE16-05-62039 n/a N 16-23672 3–3.5 Qbt 4 7/11/05 3521S 3521S 3521S 3520S 3520S 3520S — — 

RE16-05-62035 n/a N 16-23669 1–1.5 Soil 7/8/05 3505S 3505S 3505S 3504S 3504S 3504S — — 

RE16-05-62036 n/a N 16-23669 3–3.5 Qbt 4 7/8/05 3505S 3505S 3505S 3504S 3504S 3504S — — 

RE16-05-62052 FD N 16-23669 3–3.5 Qbt 4 7/8/05 3505S 3505S 3505S 3504S 3504S 3504S — — 

RE16-05-62037 n/a N 16-23671 0–0.5 Soil 7/11/05 3521S 3521S 3521S 3520S 3520S 3520S — — 

RE16-05-62040 n/a N 16-23674 1.5–2 Qbt 4 7/11/05 3521S 3521S 3521S 3520S 3520S 3520S — — 

RE16-05-62041 n/a N 16-23674 3.5–4 Qbt 4 7/11/05 3521S 3521S 3521S 3520S 3520S 3520S — — 

RE16-05-62042 n/a N 16-23676 0–0.5 Soil 7/11/05 3521S 3521S 3521S 3520S 3520S 3520S — — 

RE16-05-62045 n/a N 16-23679 1–1.5 Soil 7/11/05 3521S 3521S 3521S 3520S 3520S 3520S — — 

RE16-05-62046 n/a N 16-23679 3–3.5 Qbt 4 7/11/05 3521S 3521S 3521S 3520S 3520S 3520S — — 

RE16-05-62044 n/a N 16-23678 0–0.5 Soil 7/11/05 3521S 3521S 3521S 3520S 3520S 3520S — — 

RE16-05-62043 n/a N 16-23677 0–0.5 Soil 7/11/05 3521S 3521S 3521S 3520S 3520S 3520S — — 

RE16-05-62047 n/a N 16-23681 3–3.5 Soil 7/11/05 3521S 3521S 3521S 3520S 3520S 3520S — — 

RE16-05-62050 n/a N 16-23684 1–1.5 Soil 7/11/05 3521S 3521S 3521S 3520S 3520S 3520S — — 

RE16-05-62051 n/a N 16-23684 3–3.5 Qbt 4 7/11/05 3521S 3521S 3521S 3520S 3520S 3520S — — 

RE16-05-62048 n/a N 16-23682 0–0.5 Soil 7/11/05 3521S 3521S 3521S 3520S 3520S 3520S — — 

RE16-05-62049 n/a N 16-23683 0–0.5 Soil 7/11/05 3521S 3521S 3521S 3520S 3520S 3520S — — 

RE16-05-55931 n/a N 16-23659 5–5.5 Soil 6/22/05 3437S 3437S 3437S 3436S 3436S 3436S — — 

RE16-05-55934 n/a N 16-23659 10–10.5 Soil 6/22/05 3437S 3437S 3437S 3436S 3436S 3436S — — 

RE16-05-55932 n/a N 16-23660 4–4.5 Soil 6/22/05 3437S 3437S 3437S 3436S 3436S 3436S — — 

RE16-05-55933 FD N 16-23660 4–4.5 Soil 6/22/05 3437S 3437S 3437S 3436S 3436S 3436S — — 

RE16-05-55935 n/a N 16-23660 9–9.5 Soil 6/22/05 3437S 3437S 3437S 3436S 3436S 3436S — — 

RE16-05-61935 n/a N 16-24912 0–0.5 Soil 8/5/05 3655S 3655S 3655S 3654S 3654S 3654S — — 

RE16-05-61934 n/a N 16-24911 0–0.5 Soil 8/5/05 3655S 3655S 3655S 3654S 3654S 3654S — — 
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0316-95-0231 n/a N 16-01669 0–0.5 Soil 5/23/95 — 299 300 298 298 — — — 

RE16-05-55936 n/a N 16-23664 4.5–5 Soil 6/23/05 3437S 3437S 3437S 3436S 3436S 3436S — — 

RE16-05-55938 n/a N 16-23664 9–9.5 Soil 6/23/05 3437S 3437S 3437S 3436S 3436S 3436S — — 

RE16-05-55940 FD N 16-23664 9–9.5 Soil 6/23/05 3437S 3437S 3437S 3436S 3436S 3436S — — 

RE16-05-61932 n/a N 16-24909 0–0.5 Soil 8/5/05 3655S 3655S 3655S 3654S 3654S 3654S — — 

RE16-05-61933 n/a N 16-24910 0–0.5 Soil 8/5/05 3655S 3655S 3655S 3654S 3654S 3654S — — 

0316-95-0232 n/a N 16-01670 0–0.5 Soil 5/23/95 — 299 300 298 298 — — — 

RE16-05-55937 n/a N 16-23665 4–4.5 Soil 6/23/05 3437S 3437S 3437S 3436S 3436S 3436S — — 

RE16-05-55939 n/a N 16-23665 9–9.5 Soil 6/23/05 3437S 3437S 3437S 3436S 3436S 3436S — — 

RE16-05-61939 n/a N 16-24916 0–0.5 Soil 8/9/05 3682S 3682S 3682S 3681S 3681S 3681S — — 

RE16-05-61931 n/a N 16-24908 0–0.5 Soil 8/5/05 3655S 3655S 3655S 3654S 3654S 3654S — — 

RE16-05-61947 n/a N 16-24908 4–4.5 Qbt 4 8/16/05 3735S 3735S 3735S 3735S 3735S 3735S — — 

RE16-05-61930 n/a N 16-24907 0–0.5 Soil 8/5/05 3655S 3655S 3655S 3654S 3654S 3654S — — 

RE16-05-61936 FD N 16-24907 0–0.5 Soil 8/5/05 3655S 3655S 3655S 3654S 3654S 3654S — — 

RE16-05-61940 n/a N 16-24917 0–0.5 Soil 8/9/05 — — — — — 3681S — — 

RE16-05-61943 n/a N 16-24920 0–0.5 Soil 8/11/05 — — — — 3710S 3710S — — 

RE16-05-61946 n/a N 16-24923 0–0.5 Soil 8/15/05 3735S 3735S 3735S 3735S 3735S 3735S — — 

RE16-05-61950 n/a N 16-24927 0–0.5 Soil 8/18/05 3771S 3771S 3771S 3770S 3770S 3770S — — 

RE16-05-61938 n/a N 16-24915 0–0.5 Soil 8/9/05 3682S 3682S 3682S 3681S 3681S 3681S — — 

RE16-05-61945 FD N 16-24915 0–0.5 Soil 8/9/05 3682S 3682S 3682S 3681S 3681S 3681S — — 

RE16-05-61941 n/a N 16-24915 2–2.5 Qbt 4 8/10/05 3682S 3682S 3682S 3681S 3681S 3681S — — 

RE16-05-61942 n/a N 16-24919 0–0.5 Soil 8/11/05 3711S 3711S 3711S 3710S 3710S 3710S — 3711S 

0316-95-0233 n/a N 16-01671 0–0.5 Soil 5/23/95 — 299 300 298 298 — — — 

0316-95-0498 n/a N 16-02023 0–0.5 Soil 5/23/95 — 299 300 298 298 — — — 
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RE16-05-61929 n/a N 16-24906 0–0.5 Soil 8/5/05 3655S 3655S 3655S 3654S 3654S 3654S — — 

RE16-05-61948 n/a N 16-24906 2–2.5 Soil 8/16/05 3735S 3735S 3735S 3735S 3735S 3735S — — 

RE16-05-61937 n/a N 16-24914 0–0.5 Soil 8/9/05 3682S 3682S 3682S 3681S 3681S 3681S — — 

0316-95-0499 n/a Y 16-02024 0–0.5 Soil 5/23/95 — 299 300 298 298 — — — 

RE16-05-55923 n/a N 16-23651 4–4.5 Qbt 4 6/21/05 3437S 3437S 3437S 3436S 3436S 3436S — — 

RE16-05-55924 n/a N 16-23651 6–6.5 Qbt 4 6/21/05 3437S 3437S 3437S 3436S 3436S 3436S — — 

RE16-05-55925 n/a N 16-23653 4–4.5 Qbt 4 6/21/05 3437S 3437S 3437S 3436S 3436S 3436S — — 

RE16-05-55926 n/a N 16-23653 6–6.5 Qbt 4 6/21/05 3437S 3437S 3437S 3436S 3436S 3436S — — 

0316-95-0238 n/a N 16-01664 0–0.33 Soil 8/16/95 — 970 971 969 969 969 — — 

0316-95-0239 n/a N 16-01664 2–3.5 Qbt 4 10/4/95 — 1298 1299 1297 1297 1297 — — 

0316-95-0240 n/a N 16-01538 0–0.5 Soil 5/23/95 — 299 300 298 298 — — — 

0316-95-0241 n/a N 16-01539 0–0.5 Soil 5/23/95 — 299 300 298 298 — — — 

RE16-05-55983 n/a N 16-23692 0–1 Soil 11/4/04 2592S 2592S 2592S 2591S 2591S 2591S — — 

RE16-05-55963 n/a N 16-23692 17.5–19 Qbt 4 11/4/04 2595S 2595S 2595S 2594S 2594S 2594S — — 

RE16-05-55964 n/a N 16-23692 36–38 Qbt 4 11/4/04 2595S 2595S 2595S 2594S 2594S 2594S — — 

RE16-05-55965 n/a N 16-23692 44–46 Qbt 4 11/4/04 2595S 2595S 2595S 2594S 2594S 2594S — — 

RE16-05-55966 n/a N 16-23692 78–80 Qbt 4 11/5/04 2595S 2595S 2595S 2594S 2594S 2594S — — 

RE16-05-55960 n/a N 16-23692 159–160 Qbt 4 11/11/04 2646S 2646S 2646S 2645S 2645S — — — 

RE16-05-55961 n/a N 16-23692 192–194 Qbt 4 11/12/04 2646S 2646S 2646S 2645S 2645S — — — 

RE16-05-55962 FD N 16-23692 192–194 Qbt 4 11/12/04 2646S 2646S 2646S 2645S 2645S — — — 

0316-95-0242 n/a N 16-01540 0–0.5 Soil 5/23/95 — 299 300 298 298 — — — 

RE16-05-55820 n/a N 16-01540 2–3 Qbt 4 1/5/05 2764S 2764S 2764S 2763S 2763S 2763S — — 

RE16-05-55823 n/a N 16-23568 0–0.67 Soil 1/7/05 2764S 2764S 2764S 2763S 2763S 2763S — — 

RE16-05-56147 FD N 16-23568 0–0.67 Soil 1/7/05 2767S 2767S 2767S 2767S 2767S 2767S — — 
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RE16-05-56150 n/a N 16-23568 0.8–2 Qbt 4 1/11/05 2767S 2767S 2767S 2767S 2767S 2767S — — 

0316-95-0243 n/a N 16-01541 0–0.5 Soil 5/23/95 — 299 300 298 298 — — — 

RE16-05-55824 n/a N 16-23569 0–0.67 Soil 1/7/05 2764S 2764S 2764S 2763S 2763S 2763S — — 

RE16-05-56151 n/a N 16-23569 1.7–3.7 Qbt 4 1/11/05 2767S 2767S 2767S 2767S 2767S 2767S — — 

0316-95-0244 n/a Y 16-01542 0–0.5 Soil 5/23/95 — 299 300 298 298 — — — 

RE16-05-55929 n/a N 16-23657 3.5–4 Qbt 4 6/22/05 3437S 3437S 3437S 3436S 3436S 3436S — — 

RE16-05-55930 n/a N 16-23657 5.5–6 Qbt 4 6/22/05 3437S 3437S 3437S 3436S 3436S 3436S — — 

RE16-05-55927 n/a N 16-23655 3–3.5 Qbt 4 6/22/05 3437S 3437S 3437S 3436S 3436S 3436S — — 

RE16-05-55928 n/a N 16-23655 5–5.5 Qbt 4 6/22/05 3437S 3437S 3437S 3436S 3436S 3436S — — 

RE16-05-56152 n/a N 16-23751 0–0.6 Qbt 4 1/12/05 2767S 2767S 2767S 2767S 2767S 2767S — — 

RE16-05-56153 n/a N 16-23751 1.4–2.5 Qbt 4 1/12/05 2767S 2767S 2767S 2767S 2767S — — — 

RE16-05-55986 n/a N 16-23693 0–0.25 Soil 1/10/05 2768S 2768S 2768S 2768S 2768S 2768S — — 

RE16-05-55987 n/a N 16-23693 2.8–3.5 Qbt 4 1/10/05 2768S 2768S 2768S — 2768S 2768S — — 

RE16-05-56163 n/a N 16-23749 0.25–0.8 Soil 1/10/05 2767S 2767S 2767S 2767S 2767S 2767S — — 

RE16-05-56146 n/a N 16-23749 1–1.5 Qbt 4 1/10/05 2767S 2767S 2767S 2767S 2767S 2767S — — 

SWMUs 16-029(f) and 16-026(j2) 
RE16-05-56051 n/a N 16-23708 4–4.5 Fill 4/7/05 3124S 3124S 3124S 3123S 3123S 3123S — — 

RE16-05-56052 n/a N 16-23708 6–6.5 Qbt 4 4/7/05 3124S 3124S 3124S 3123S 3123S 3123S — — 

RE16-05-56049 n/a N 16-23706 4–4.5 Fill 4/7/05 3124S 3124S 3124S 3123S 3123S 3123S — — 

RE16-05-56050 n/a N 16-23706 6–6.5 Qbt 4 4/7/05 3124S 3124S 3124S 3123S 3123S 3123S — — 

RE16-05-56061 n/a N 16-23718 2.5–3 Fill 7/20/05 3543S 3543S 3543S 3542S 3542S 3542S — — 

RE16-05-56062 n/a N 16-23718 4.5–5 Qbt 4 7/20/05 3543S 3543S 3543S 3542S 3542S 3542S — — 

RE16-05-56053 n/a N 16-23710 2–2.5 Fill 7/19/05 3543S 3543S 3543S 3542S 3542S 3542S — — 

RE16-05-56054 n/a N 16-23710 5–5.5 Qbt 4 7/19/05 3543S 3543S 3543S 3542S 3542S 3542S — — 



 

January 2006 
B

-76 
E

R
2005-0678

Investigation R
eport for the TA

-16-340 C
om

plex 

Table B-1.0-1 (continued) 

Sa
m

pl
e I

D 

Fi
eld

 D
up

lic
at

e 
(F

D)
 

Ex
ca

va
tio

n 
Fl

ag
 

Lo
ca

tio
n 

ID
 

De
pt

h 
(ft

) 

Me
di

a 

Co
lle

ct
io

n 
Da

te
 

An
io

ns
 

Cy
an

id
e 

Me
ta

ls 

Hi
gh

 E
xp

lo
siv

es
 

SV
OC

s 

VO
Cs

 

Ga
m

m
a 

Sp
ec

tro
sc

op
y 

Iso
to

pi
c U

ra
ni

um
 

0316-97-0607 n/a Y 16-01551 0–1 Soil 9/3/97 — — 3676R 3677R 3675R 3675R — — 

0316-97-0608 n/a N 16-01551 0.5–2.5 Soil 9/3/97 — — 3676R 3677R 3675R 3675R — — 

0316-97-0609 n/a N 16-01551 2.5–4 Qbt 4 9/3/97 — — 3676R 3677R 3675R 3675R — — 

RE16-05-56065 n/a N 16-23722 2–2.5 Sediment 7/22/05 3573S 3573S 3573S 3572S 3572S 3572S — — 

RE16-05-56066 n/a N 16-23722 4–4.5 Qbt 4 7/22/05 3573S 3573S 3573S 3572S 3572S 3572S — — 

RE16-05-56056 n/a N 16-23713 2–2.5 Fill 7/19/05 3543S 3543S 3543S 3542S 3542S 3542S — — 

RE16-05-56058 n/a N 16-23713 4.5–5 Qbt 4 7/19/05 3543S 3543S 3543S 3542S 3542S 3542S — — 

RE16-05-56055 n/a N 16-23712 2–2.5 Fill 7/19/05 3543S 3543S 3543S 3542S 3542S 3542S — — 

RE16-05-56057 n/a N 16-23712 4.5–5 Qbt 4 7/19/05 3543S 3543S 3543S 3542S 3542S 3542S — — 

0316-95-0501 n/a Y 16-02166 0–0.5 Sediment 7/20/95 — 730 730 731 729 — — — 

0316-95-0502 n/a Y 16-02166 0.5–1.17 Soil 7/20/95 — 730 730 731 729 729 — — 

0316-95-0504 FD Y 16-02166 0.5–1.17 Soil 7/20/95 — 730 730 731 729 729 — — 

0316-95-0503 n/a N 16-02166 5–7 Qbt 4 7/21/95 — 730 730 731 729 729 — — 

0316-97-0610 n/a N 16-02166 8.9–9 Qbt 4 9/4/97 — — 3676R — — — — — 

0316-95-0251 n/a Y 16-01552 0–0.5 Sediment 5/15/95 — 223 223 222 222 — — — 

RE16-05-56063 n/a N 16-23720 2.5–3 Sediment 7/22/05 3573S 3573S 3573S 3572S 3572S 3572S — — 

RE16-05-56064 n/a N 16-23720 4.5–5 Qbt 4 7/22/05 3573S 3573S 3573S 3572S 3572S 3572S — — 

0316-95-0252 n/a Y 16-01553 0–0.5 Sediment 5/15/95 — 223 223 222 222 — — — 

0316-95-0253 n/a N 16-01554 0–0.5 Sediment 5/15/95 — 223 223 222 222 — — — 

RE16-05-56059 n/a N 16-23716 3–3.5 Fill 7/19/05 3543S 3543S 3543S 3542S 3542S 3542S — — 

RE16-05-56060 n/a N 16-23716 5–5.5 Qbt 4 7/19/05 3543S 3543S 3543S 3542S 3542S 3542S — — 

0316-95-0254 n/a N 16-01555 0–0.5 Sediment 5/15/95 — 223 223 222 222 — — — 

0316-95-0500 n/a N 16-01555 0–0.5 Sediment 5/22/95 — — — — — 289 — — 

RE16-05-56044 n/a N 16-01555 3.5–4.5 Qbt 4 11/11/04 2624S 2624S 2624S 2624S 2624S 2624S — — 
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0316-95-0255 n/a N 16-01556 0–0.5 Sediment 5/15/95 — 223 223 222 222 — — — 

RE16-05-56045 n/a N 16-23701 0–0.5 Sediment 11/11/04 2624S 2624S 2624S 2624S 2624S 2624S — — 

RE16-05-56046 n/a N 16-23701 2.5–3.5 Qbt 4 11/11/04 2624S 2624S 2624S 2624S 2624S 2624S — — 

RE16-05-56047 n/a N 16-23702 0–0.5 Sediment 11/11/04 2624S 2624S 2624S 2624S 2624S 2624S — — 

RE16-05-56048 n/a N 16-23702 2.5–3.5 Qbt 4 11/11/04 2624S 2624S 2624S 2624S 2624S 2624S — — 
Note: Numbers in the analysis columns are analytical request numbers. 
a n/a = Not applicable. 
b — = Not requested 
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Table B-1.0-2 
Subsurface Pore Gas Samples Collected in Association with SWMU 16-003(o) 

Sample ID 

Field 
Duplicate 

(FD) Location ID 
Depth 

(ft) 
Collection 

Date VOCs 
RE16-05-56179 n/a* 16-23691 49.25–50 10/27/04 2560S 

RE16-05-56000 n/a 16-23691 50–51 4/27/05 3182S 

RE16-05-56002 n/a 16-23691 98.5–100 11/1/04 2560S 

RE16-05-55999 n/a 16-23691 100–101 4/27/05 3182S 

RE16-05-55997 n/a 16-23691 175–176 4/27/05 3182S 

RE16-05-56025 n/a 16-23691 199–200 11/3/04 2579S 

RE16-05-56030 FD 16-23691 199–200 11/3/04 2579S 

RE16-05-55988 n/a 16-23692 47.5–50 11/5/04 2593S 

RE16-06-64294 n/a 16-23692 48–50 12/15/05 4212S 

RE16-05-55990 n/a 16-23692 98–100 11/8/04 2593S 

RE16-05-56031 FD 16-23692 98–100 11/8/04 2593S 

RE16-06-64295 n/a 16-23692 98–100 12/15/05 4212S 

RE16-06-64296 n/a 16-23692 110–147.6 12/15/05 4212S 

RE16-06-64298 FD 16-23692 110–147.6 12/15/05 4212S 

RE16-05-55994 n/a 16-23692 132–137 11/10/04 2628S 

RE16-05-55993 FD 16-23692 132–137 11/10/04 2628S 

RE16-05-55995 n/a 16-23692 198–200 11/12/04 2628S 

RE16-05-55996 FD 16-23692 198–200 11/12/04 2628S 
Note: Numbers in the analysis column are analytical request numbers. 
*n/a = Not applicable. 
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Table B-1.0-3 
Surface Water Samples Collected at Fishladder Seep and the Fishladder Canyon-Cañon de Valle Confluence 
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Fishladder Seep               
0316-97-3103 16-02654 Filtered  0–0 Surface Water 09/19/97 —* 3746R — 3746R 3745R — 3744R — — 

RE16-98-3020 16-02654 Filtered  0–0 Surface Water 03/30/98 4192R 4192R 4192R 4192R 4191R — 4190R 4190R — 

RE16-00-3134 16-02654 Filtered  0–0 Surface Water 03/30/00 — — — 6664R — — — — — 

RE16-01-3127 16-02654 Filtered  0–0 Surface Water 04/17/01 — — — 8684R — — — — — 

RE16-03-50738 16-02654 Filtered  0–0 Surface Water 03/27/03 — — — 1683S — — — — — 

RE16-04-53121 16-02654 Filtered  0–0 Surface Water 04/05/04 — — — 2075S — — — — — 

GF05070SFLS01 16-02654 Filtered  0–0 Surface Water 08/25/05 — — — 144191 — — — — — 

0316-97-3102 16-02654 Unfiltered  0–0 Surface Water 09/19/97 — 3746R — 3746R 3745R — 3744R 3744R — 

RE16-98-3021 16-02654 Unfiltered  0–0 Surface Water 03/30/98 4192R 4192R 4192R 4192R 4191R — 4190R 4190R — 

RE16-00-3133 16-02654 Unfiltered  0–0 Surface Water 03/30/00 — 6665R — 6666R 6663R 6665R — 6662R 6669R

RE16-01-3126 16-02654 Unfiltered  0–0 Surface Water 04/17/01 — 8685R — 8684R 8686R 8685R 8683R 8683R 8688R

RE16-03-50737 16-02654 Unfiltered  0–0 Surface Water 03/27/03 — 1683S — 1683S 1683S 1683S — 1683S 1681S

RE16-04-53120 16-02654 Unfiltered  0–0 Surface Water 04/05/04 — 2075S 2075S 2075S 2074S 2073S 2073S 2073S 2077S

GU05070SFLS01 16-02654 Unfiltered  0–0 Surface Water 08/25/05 — 144191 — 144191 144191 144191 — 144191 — 

UU05070SFLS01 16-02654 Unfiltered  0–0 Surface Water 08/25/05 — — — — — — — — 2111 

Fishladder Canyon-Cañon de Valle Confluence 
RE16-01-3141 16-06121 Filtered  0–0 Surface Water 04/25/01 — — — 8710R — — — — — 

GF0507FLCDV01 16-06121 Filtered  0–0 Surface Water 08/23/05 — — — 144031 — — — — — 

RE16-98-3084 16-06121 Unfiltered  0–0 Surface Water 12/21/98 — 5091R — 5101R 5090R — 5089R 5089R 5102R

RE16-01-3140 16-06121 Unfiltered  0–0 Surface Water 04/25/01 — 8716R — 8710R 8709R 8716R 8708R 8708R 8712R

GU0507FLCDV01 16-06121 Unfiltered  0–0 Surface Water 08/23/05 — 144031 — 144031 144031 144031 — 144031 — 

UU0507FLCDV01 16-06121 Unfiltered  0–0 Surface Water 08/23/05 — — — — — — — — 2111 
Note: Numbers in the analysis columns are analytical request numbers. 
*— = Not requested. 
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Table B-1.0-4 
Alluvial Groundwater Samples Collected in Fishladder Canyon 
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RE16-06-64302 16-25279 Unfiltered n/aa 6.66–7.2 Alluvial groundwater 11/17/2005 4136S 4136S 4135S 4136S 4135S 4135S 4135S 

RE16-06-64303 16-25279 Filtered n/a 6.66–7.2 Alluvial groundwater 11/17/2005 —b — — 4136S — — — 

RE16-06-64300 16-25278 Unfiltered n/a 5.21–6 Alluvial groundwater 11/17/2005 4136S 4136S 4135S 4136S 4135S 4135S 4135S 

RE16-06-64306 16-25278 Unfiltered FD 5.21–6 Alluvial groundwater 11/17/2005 4136S 4136S 4135S 4136S 4135S 4135S 4135S 

RE16-06-64301 16-25278 Filtered n/a 5.21–6 Alluvial groundwater 11/17/2005 — — — 4136S — — — 

RE16-06-64307 16-25278 Filtered FD 5.21–6 Alluvial groundwater 11/17/2005 — — — 4136S — — — 
Note: Numbers in the analysis columns are analytical request numbers. 
a n/a = Not applicable. 
b — = Not requested 
 

 



 

 

E
R

2005-0678 
B

-81 
January 2006

Investigation R
eport for the TA

-16-340 C
om

plex

Table B-2.0-1 
TA-16-340 Complex COPC Determination 

Analyte Explanation 
Inorganic Chemicals  

Aluminum Maximum concentration for soil or tuff exceeds LANL Background Values at Consolidated Units 13-003(a)-99 and 16-003(n)-99, and 
SWMUs 16-003(o), 16-026(j2), and 16-029(f). Chemical was detected in surface water or alluvial groundwater in Fishladder Canyon. 

Antimony Maximum concentration for soil or tuff exceeds LANL Background Values at Consolidated Units 13-003(a)-99 and 16-003(n)-99, and 
SWMUs 16-003(o), 16-026(j2), and 16-029(f). Chemical was detected in surface water or alluvial groundwater in Fishladder Canyon. 

Arsenic Maximum concentration for soil or tuff exceeds LANL Background Values at Consolidated Units 13-003(a)-99 and 16-003(n)-99, and 
SWMU 16-003(o). Chemical was detected in surface water or alluvial groundwater in Fishladder Canyon. 

Barium Maximum concentration for soil or tuff exceeds LANL Background Values at Consolidated Units 13-003(a)-99 and 16-003(n)-99, and 
SWMUs 16-003(o), 16-026(j2), and 16-029(f). Chemical was detected in surface water or alluvial groundwater in Fishladder Canyon. 

Beryllium  Chemical was detected in surface water or alluvial groundwater in Fishladder Canyon. 

Boron Chemical was detected in surface water or alluvial groundwater in Fishladder Canyon. 

Bromide Chemical was detected in surface water or alluvial groundwater in Fishladder Canyon. 

Cadmium Maximum concentration for soil or tuff exceeds LANL Background Values at SWMU 16-003(o). Chemical was detected in surface 
water or alluvial groundwater in Fishladder Canyon. 

Cesium Chemical was detected in surface water or alluvial groundwater in Fishladder Canyon. 

Chloride Chemical was detected in surface water or alluvial groundwater in Fishladder Canyon. 

Chromium Maximum concentration for soil or tuff exceeds LANL Background Values at Consolidated Units 13-003(a)-99 and 16-003(n)-99, and 
SWMUs 16-003(o), 16-026(j2), and 16-029(f). Chemical was detected in surface water or alluvial groundwater in Fishladder Canyon. 

Cobalt Maximum concentration for soil or tuff exceeds LANL Background Values at Consolidated Units 13-003(a)-99 and 16-003(n)-99, and 
SWMUs 16-003(o), 16-026(j2), and 16-029(f). Chemical was detected in surface water or alluvial groundwater in Fishladder Canyon. 

Copper Maximum concentration for soil or tuff exceeds LANL Background Values at Consolidated Units 13-003(a)-99 and 16-003(n)-99, and 
SWMUs 16-003(o), 16-026(j2), and 16-029(f). Chemical was detected in surface water or alluvial groundwater in Fishladder Canyon. 

Cyanide (Total) Maximum concentration for soil or tuff exceeds LANL Background Values at Consolidated Units 13-003(a)-99 and 16-003(n)-99, and 
SWMUs 16-003(o), 16-026(j2), and 16-029(f). 

Fluoride Chemical was detected at Consolidated Units 13-003(a)-99 and 16-003(n)-99, and SWMUs 16-003(o), 16-026(j2), and 16-029(f) in 
soil and tuff. Chemical was detected in surface water or alluvial groundwater in Fishladder Canyon. 

Iodide Chemical was detected in surface water or alluvial groundwater in Fishladder Canyon. 

Lead Maximum concentration for soil or tuff exceeds LANL Background Values at Consolidated Unit 16-003(n)-99, and SWMUs 
16-003(o), 16-026(j2), and 16-029(f). Chemical was detected in surface water or alluvial groundwater in Fishladder Canyon. 

Lithium Chemical was detected in surface water or alluvial groundwater in Fishladder Canyon. 
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Table B-2.0-1 (continued) 

Analyte Explanation 
Manganese Maximum concentration for soil or tuff exceeds LANL Background Values at Consolidated Units 13-003(a)-99 and 16-003(n)-99, and 

SWMU 16-003(o). Chemical was detected in surface water or alluvial groundwater in Fishladder Canyon. 

Mercury Maximum concentration for soil or tuff exceeds LANL Background Values at Consolidated Unit 16-003(n)-99, and 
SWMUs 16-003(o), 16-026(j2), and 16-029(f). Chemical was detected in surface water or alluvial groundwater in Fishladder Canyon. 

Molybdenum Chemical was detected in surface water or alluvial groundwater in Fishladder Canyon. 

Nickel Chemical was detected at Consolidated Unit 16-003(n)-99, and SWMUs 16-003(o), 16-026(j2), and 16-029(f). Chemical was 
detected in surface water or alluvial groundwater in Fishladder Canyon. 

Nitrate Chemical was detected at Consolidated Units 13-003(a)-99 and 16-003(n)-99, and SWMUs 16-003(o), 16-026(j2), and 16-029(f) in 
soil and tuff.  

Nitrate and Nitrite as 
Nitrogen 

Chemical was detected in surface water or alluvial groundwater in Fishladder Canyon. 

Perchlorate Chemical was detected at Consolidated Unit 16-003(n)-99, and SWMUs 16-003(o), 16-026(j2), and 16-029(f). Chemical was 
detected in surface water or alluvial groundwater in Fishladder Canyon. 

Selenium Maximum concentration for soil or tuff exceeds LANL Background Values at Consolidated Units 13-003(a)-99 and 16-003(n)-99, and 
SWMUs 16-003(o), 16-026(j2), and 16-029(f). Chemical was detected in surface water or alluvial groundwater in Fishladder Canyon. 

Silver Maximum concentration for soil or tuff exceeds LANL Background Values at Consolidated Unit 13-003(a)-99, and SWMUs 
16-003(o), 16-026(j2), and 16-029(f). Chemical was detected in surface water or alluvial groundwater in Fishladder Canyon. 

Strontium Chemical was detected in surface water or alluvial groundwater in Fishladder Canyon. 

Sulfate Chemical was detected in surface water or alluvial groundwater in Fishladder Canyon. 

Thallium Maximum concentration for soil or tuff exceeds LANL Background Values at SWMUs 16-003(o), 16-026(j2), and 16-029(f). Chemical 
was detected in surface water or alluvial groundwater in Fishladder Canyon. 

Uranium Maximum concentration for soil or tuff exceeds LANL Background Values at Consolidated Unit 16-003(n)-99, and SWMU 16-003(o). 
Chemical was detected in surface water or alluvial groundwater in Fishladder Canyon. 

Vanadium Maximum concentration for soil or tuff exceeds LANL Background Values at Consolidated Units 13-003(a)-99 and 16-003(n)-99, and 
SWMU 16-003(o). Chemical was detected in surface water or alluvial groundwater in Fishladder Canyon. 

Zinc Maximum concentration for soil or tuff exceeds LANL Background Values at Consolidated Unit 16-003(n)-99, and SWMUs 
16-003(o), 16-026(j2), and 16-029(f). Chemical was detected in surface water or alluvial groundwater in Fishladder Canyon. 

Semivolatile Organic Compounds 

Acenaphthene Chemical was detected at Consolidated Units 13-003(a)-99 and 16-003(n)-99, and SWMUs 16-003(o), 16-026(j2), and 16-029(f). 

Anthracene Chemical was detected at Consolidated Units 13-003(a)-99 and 16-003(n)-99, and SWMUs 16-003(o), 16-026(j2), and 16-029(f). 

Benzo(a)anthracene Chemical was detected at Consolidated Unit 16-003(n)-99, and SWMUs 16-003(o), 16-026(j2), and 16-029(f). 
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Table B-2.0-1 (continued) 

Analyte Explanation 
Benzo(a)pyrene Chemical was detected at Consolidated Units 13-003(a)-99 and 16-003(n)-99, and SWMUs 16-003(o), 16-026(j2), and 16-029(f). 

Benzo(b)fluoranthene Chemical was detected at Consolidated Units 13-003(a)-99 and 16-003(n)-99, and SWMUs 16-003(o), 16-026(j2), and 16-029(f). 

Benzo(g,h,i)perylene Chemical was detected at Consolidated Units 13-003(a)-99 and 16-003(n)-99, and SWMUs 16-003(o), 16-026(j2), and 16-029(f). 

Benzo(k)fluoranthene Chemical was detected at Consolidated Units 13-003(a)-99 and 16-003(n)-99, and SWMUs 16-003(o), 16-026(j2), and 16-029(f). 

Benzoic Acid Chemical was detected at Consolidated Unit 16-003(n)-99, and SWMUs 16-003(o), 16-026(j2), and 16-029(f). 

Benzyl Alcohol Chemical was detected at Consolidated Unit 16-003(n)-99. 

Bis(2-ethylhexyl)phthalate Chemical was detected at Consolidated Units 13-003(a)-99 and 16-003(n)-99, and SWMU 16-003(o). 

Butylbenzylphthalate Chemical was detected at Consolidated Unit 16-003(n)-99. 

Chrysene Chemical was detected at Consolidated Units 13-003(a)-99 and 16-003(n)-99, and SWMUs 16-003(o), 16-026(j2), and 16-029(f). 

Dibenz(a,h)anthracene Chemical was detected at Consolidated Unit 16-003(n)-99, and SWMUs 16-003(o), 16-026(j2), and 16-029(f). 

Dibenzofuran Chemical was detected at SWMUs, 16-003(o), 16-026(j2), and 16-029(f). 

Diethylphthalate Chemical was detected at Consolidated Units, 13-003(a)-99 and 16-003(n)-99, and SWMU 16-003(o). 

Di-n-butylphthalate Chemical was detected at Consolidated Unit 16-003(n)-99, and SWMUs 16-003(o), 16-026(j2) and 16-029(f). 

Dinitrotoluene[2,4-] Chemical was detected at Consolidated Unit 16-003(n)-99. 

Di-n-octylphthalate Chemical was detected at Consolidated Units 13-003(a)-99 and 16-003(n)-99, and SWMU 16-003(o). 

Fluoranthene Chemical was detected at Consolidated Units 13-003(a)-99 and 16-003(n)-99, and SWMUs 16-003(o), 16-026(j2), and 16-029(f). 

Fluorene Chemical was detected at Consolidated Units 13-003(a)-99 and 16-003(n)-99, and SWMUs 16-003(o), 16-026(j2), and 16-029(f). 

Indeno(1,2,3-cd)pyrene Chemical was detected at Consolidated Units 13-003(a)-99 and 16-003(n)-99, and SWMUs 16-003(o), 16-026(j2), and 16-029(f). 

Methylnaphthalene[2-] Chemical was detected at Consolidated Unit 16-003(n)-99, and SWMUs 16-003(o), 16-026(j2), and 16-029(f). 

Methylphenol[4-] Chemical was detected at SWMU 16-003(o). 

Naphthalene Chemical was detected at Consolidated Unit 16-003(n)-99, and SWMUs 16-003(o), 16-026(j2), and 16-029(f). 

Phenanthrene Chemical was detected at Consolidated Units 13-003(a)-99 and 16-003(n)-99, and SWMUs 16-003(o), 16-026(j2), and 16-029(f). 

Phenol Chemical was detected at SWMUs 16-026(j2) and 16-029(f). 

Pyrene Chemical was detected at Consolidated Units 13-003(a)-99 and 16-003(n)-99, and SWMUs 16-003(o), 16-026(j2), and 16-029(f). 

Volatile Organic Compounds 

Acetone Chemical was detected at Consolidated Units 13-003(a)-99 and 16-003(n)-99, and SWMUs 16-003(o), 16-026(j2), and 16-029(f). 
Chemical was detected in surface water or alluvial groundwater in Fishladder Canyon. 
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Table B-2.0-1 (continued) 

Analyte Explanation 
Acetonitrile Chemical was detected in surface water or alluvial groundwater in Fishladder Canyon. 

Butanone[2-] Chemical was detected at Consolidated Unit 16-003(n)-99, and SWMUs 16-003(o), 16-026(j2), and 16-029(f). 

Butylbenzene[n-] Chemical was detected at Consolidated Unit 13-003(a)-99. 

Carbon Disulfide Chemical was detected at SWMU 16-003(o) in pore gas. 

Carbon Tetrachloride Chemical was detected at SWMU 16-003(o) in pore gas. 

Chloroform Chemical was detected at SWMU 16-003(o) in pore gas. 

Cyclohexane Chemical was detected at SWMU 16-003(o) in pore gas. 

Dichloroethene[1,1-] Chemical was detected at SWMUs 16-003(o), 16-026(j2) and 16-029(f). 

Dichloroethene[cis-1,2-] Chemical was detected at SWMU 16-003(o). Chemical was detected in surface water or alluvial groundwater in Fishladder Canyon. 

Dichlorobenzene[1,2-] Chemical was detected at Consolidated Unit 13-003(a)-99. 

Dichlorobenzene[1,3-] Chemical was detected at Consolidated Unit 13-003(a)-99. 

Dichlorobenzene[1,4-] Chemical was detected at Consolidated Unit 13-003(a)-99. 

Ethylbenzene Chemical was detected at SWMUs 16-003(o), 16-026(j2), and 16-029(f). 

n-Heptane Chemical was detected at SWMU 16-003(o) in pore gas. 

Hexane Chemical was detected at SWMU 16-003(o) in pore gas. 

Isopropylbenzene Chemical was detected at SWMUs 16-026(j2), and 16-029(f). 

Isopropyltoluene[4-] Chemical was detected at Consolidated Unit 16-003(n)-99, and SWMU 16-003(o), 16-026(j2), and 16-029(f). 

Methyl-2-pentanone[4-] Chemical was detected at Consolidated Unit 16-003(n)-99 and SWMU 16-003(o). 

Methylene Chloride Chemical was detected at SWMU 16-003(o). 

Propanol[2-] Chemical was detected at SWMU 16-003(o). 

Propylbenzene[1-] Chemical was detected at SWMUs 16-026(j2) and 16-029(f). 

Styrene Chemical was detected at Consolidated Unit 13-003(a)-99, and SWMUs 16-003(o). 

Tetrachloroethene Chemical was detected at SWMU 16-003(o). Chemical was detected in surface water or alluvial groundwater in Fishladder Canyon. 

Toluene Chemical was detected at Consolidated Units 13-003(a)-99 and 16-003(n)-99, and SWMUs 16-003(o), 16-026(j2), and 16-029(f). 
Chemical was detected in surface water or alluvial groundwater in Fishladder Canyon. 

Trichloroethane[1,1,1-] Chemical was detected at SWMU 16-003(o). 

Trichloroethene Chemical was detected at SWMUs 16-003(o), 16-026(j2), and 16-029(f). Chemical was detected in surface water or alluvial 
groundwater in Fishladder Canyon. 
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Table B-2.0-1 (continued) 

Analyte Explanation 
Trichlorofluoromethane Chemical was detected at SWMU 16-003(o). 

Trimethylbenzene[1,2,4-] Chemical was detected at SWMUs 16-003(o), 16-026(j2), and 16-029(f). 

Trimethylbenzene[1,3,5-] Chemical was detected at SWMUs 16-003(o), 16-026(j2), and 16-029(f). 

Xylene[1,2-] Chemical was detected at SWMUs 16-003(o), 16-026(j2), and 16-029(f). 

Xylene[1,3-]+Xylene[1,4-] Chemical was detected at Consolidated Unit 13-003(a)-99, and SWMUs 16-003(o), 16-026(j2), and 16-029(f). 

High Explosives  

Amino-2,6-
dinitrotoluene[4-] 

Chemical was detected at Consolidated Unit 16-003(n)-99 and SWMU 16-003(o). 

Amino-4,6-
dinitrotoluene[2-] 

Chemical was detected at Consolidated Unit 16-003(n)-99 and SWMU 16-003(o). 

Dinitroaniline, [3,5-] Chemical was detected at Consolidated Unit 16-003(n)-99 and SWMU 16-003(o). 

Dinitrobenzene[1,3-] Chemical was detected at Consolidated Unit 16-003(n)-99. 

Dinitrotoluene[2.4-] Chemical was detected at Consolidated Unit 16-003(n)-99 and SWMU 16-003(o). 

HMX Chemical was detected at Consolidated Unit 16-003(n)-99, and SWMUs 16-003(o), 16-026(j2), and 16-029(f). Chemical was 
detected in surface water or alluvial groundwater in Fishladder Canyon. 

MNX Chemical was detected in surface water or alluvial groundwater in Fishladder Canyon. 

Nitrobenzene Chemical was detected at Consolidated Unit 16-003(n)-99 and SWMU 16-003(o). 

PETN Chemical was detected at SWMU 16-003(o). 

RDX Chemical was detected at Consolidated Unit 16-003(n)-99, and SWMUs 16-003(o), 16-026(j2), and 16-029(f). Chemical was 
detected in surface water or alluvial groundwater in Fishladder Canyon. 

TATB Chemical was detected at Consolidated Unit 16-003(n)-99, and SWMUs 16-003(o), 16-026(j2), and 16-029(f). 

Tetryl Chemical was detected at SWMU 16-003(o). 

Trinitrotoluene[2,4,6-] Chemical was detected at Consolidated Unit 16-003(n)-99 and SWMU 16-003(o). 

Radionuclides  

Tritium Chemical was detected in surface water or alluvial groundwater in Fishladder Canyon. 

Uranium-234 Maximum measured activity for soil or tuff exceeds LANL Background Values at SWMU 16-003(o). 

Uranium-235 Maximum measured activity for soil or tuff exceeds LANL Background Values at SWMU 16-003(o). 

Uranium-238 Maximum measured activity for soil or tuff exceeds LANL Background Values at SWMU 16-003(o). 
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Table B-3.1-1 
Frequency of Inorganic Chemicals above Background Values in Soil and Tuff at Consolidated Unit 13-003(a)-99 

Analyte Media 
Number of 
Analyses 

Number of 
Detects 

Concentration Rangea 
(mg/kg) 

Background Value 
(mg/kg) 

Frequency of Detects 
above Background Value 

Frequency of Nondetects 
above Background Value 

Soil 4 4 7390 to 20200 29200 0/4 0/4 Aluminum 

Qbt 4 6 6 1100 to 16600 7340 4/6 0/6 

Soil 4 0 [0.469 to 6.2] 0.83 0/4 1/4 Antimony 

Qbt 4 6 0 [0.458 to 6.2] 0.5 0/6 1/6 

Soil 4 4 1.6 to 6.7 8.17 0/4 0/4 Arsenic 

Qbt 4 6 6 1.6 to 7.49 2.79 3/6 0/6 

Soil 4 4 72.2 to 188 295 0/4 0/4 Barium 

Qbt 4 6 6 12 to 228 46 4/6 0/6 

Soil 4 4 0.52 to 1.73 1.83 0/4 0/4 Beryllium 

Qbt 4 6 6 0.162 to 0.719 1.21 0/6 0/6 

Soil 3 0 [2.38 to 2.47] nab 0/3 n/ac Bromide 

Qbt 4 5 0 [2.29 to 2.39] na 0/5 n/a 

Soil 4 0 [0.588 to 0.62] 0.4 0/4 4/4 Cadmium 

Qbt 4 6 0 [0.561 to 0.62] 1.63 0/6 0/6 

Soil 4 4 1700 to 3870 6120 0/4 0/4 Calcium 

Qbt 4 6 6 567 to 5350 2200 3/6 0/6 

Soil 3 3 1.42 to 2.1 231 0/3 0/3 Chloride 

Qbt 4 5 5 1.45 to 4 94.6 0/5 0/5 

Soil 4 4 4.16 to 11.6 19.3 0/4 0/4 Chromium 

Qbt 4 6 6 0.869 to 17.8 7.14 3/6 0/6 

Soil 4 4 0.818 to 3.48 8.64 0/4 0/4 Cobalt 

Qbt 4 6 6 0.256 to 13.9 3.14 1/6 0/6 

Soil 4 4 3.63 to 7.22 14.7 0/4 0/4 Copper 

Qbt 4 6 6 1.67 to 6.63 4.66 4/6 0/6  
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Table B-3.1-1 (continued) 

Analyte Media 
Number of 
Analyses 

Number of 
Detects 

Concentration Rangea 
(mg/kg) 

Background Value 
(mg/kg) 

Frequency of Detects 
above Background Value 

Frequency of Nondetects 
above Background Value 

Cyanide (Total) Soil 4 1 0.191 to [1.3] 0.5 0/4 1/4 

  Qbt 4 6 2 0.18 to [1.2] 0.5 0/6 1/6 

Soil 3 3 2.86 to 7.12 na 3/3 n/a Fluoride 

Qbt 4 5 5 0.573 to 5.08 na 5/5 n/a 

Soil 4 4 9010 to 15100 21500 0/4 0/4 Iron 

Qbt 4 6 6 3330 to 15700 14500 2/6 0/6 

Soil 4 4 3.62 to 14.6 22.3 0/4 0/4 Lead 

Qbt 4 6 6 1.73 to 12.2 11.2 1/6 0/6 

Soil 4 4 997 to 2790 4610 0/4 0/4 Magnesium 

Qbt 4 6 6 218 to 2290 1690 2/6 0/6 

Soil 4 4 146 to 275 671 0/4 0/4 Manganese 

Qbt 4 6 6 101 to 1450 482 1/6 0/6 

Soil 4 3 0.0056 to [0.06] 0.1 0/4 0/4 Mercury 

Qbt 4 6 3 [0.0109 to 0.06] 0.1 0/6 0/6 

Soil 4 4 5.2 to 11.5 15.4 0/4 0/4 Nickel 

Qbt 4 6 6 0.644 to 5.6 6.58 0/6 0/6 

Soil 3 1 [1.21] to 1.63 na 1/3 n/a Nitrate 

Qbt 4 5 2 0.537 to [1.19] na 2/5 n/a 

Soil 4 4 1040 to 2470 3460 0/4 0/4 Potassium 

Qbt 4 6 6 297 to 2050 3500 0/6 0/6 

Soil 4 0 [0.31 to 1.82] 1.52 0/4 3/4 Selenium 

Qbt 4 6 0 [0.31 to 1.77] 0.3 0/6 6/6 

Soil 4 3 0.0584 to [0.62] 1 0/4 0/4 Silver 

Qbt 4 6 3 0.0462 to 3.2 1 1/6 0/6 

Sodium Soil 4 4 157 to 522 915 0/4 0/4 



 

 

January 2006 
B

-88 
E

R
2005-0678

Investigation R
eport for the TA

-16-340 C
om

plex 

Table B-3.1-1 (continued) 

Analyte Media 
Number of 
Analyses 

Number of 
Detects 

Concentration Rangea 
(mg/kg) 

Background Value 
(mg/kg) 

Frequency of Detects 
above Background Value 

Frequency of Nondetects 
above Background Value 

 Qbt 4 6 6 170 to 411 2770 0/6 0/6 

Soil 3 3 13.3 to 27.7 293 0/3 0/3 Sulfate 

Qbt 4 5 5 5.04 to 33.1 157 0/5 0/5 

Soil 4 3 0.244 to 0.983 0.73 1/4 0/4 Thallium 

Qbt 4 6 3 0.108 to 0.499 1.1 0/6 0/6 

Soil 4 4 0.447 to 2.57 1.82 1/4 0/4 Uranium 

Qbt 4 6 6 0.304 to 2.64 2.4 1/6 0/6 

Soil 4 4 9.17 to 25 39.6 0/4 0/4 Vanadium 

Qbt 4 6 6 1.3 to 22.2 17 2/6 0/6 

Soil 4 4 24.3 to 34.1 48.8 0/4 0/4 Zinc 

Qbt 4 6 6 11.7 to 45.9 63.5 0/6 0/6 
a Values in brackets are detection limits, although some chemicals may be detected at values within this range. 
b na = Not available. 
c n/a = Not applicable. 
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Table B-3.1-2 
Summary of Samples with Inorganic Chemicals above Background Values in Soil and Tuff from Consolidated Unit 13-003(a)-99 
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Soil Background Value 29200 0.83 8.17 295 0.4 6120 19.3 8.64 14.7 0.5 naa 21500 22.3 4610 671 na 1.52 1 0.73 1.82 39.6 
Qbt 2,3,4 Background Value 7340 0.5 2.79 46 1.63 2200 7.14 3.14 4.66 0.5 na 14500 11.2 1690 482 na 0.3 1 1.1 2.4 17 
0313-95-0001 13-00001 1.50–2.50 Soil N —b 6.2 (U) — — 0.62 (U) — — — — 1.3 (U) — — — — — — — — — 2.57 — 

0313-95-0002 13-00001 3.00–4.00 Qbt 4 N 10200 6.2 (U) — 110 — 5350 17.8 — 4.8 1.2 (U) — — — — — — 0.31 (UJ) — — 2.64 — 

RE13-05-63822 13-23558 11.50–12.20 Qbt 4 N — — — — — — — — 6.63 — 0.573 (J) — — — — 0.653 (J) 1.68 (U) 3.2 (J) — — — 

RE13-05-63823 13-23559 11.00–12.00 Qbt 4 N — — 3.23 — — — — — — — 0.803 (J) — — — — — 1.73 (U) — — — — 

RE13-05-61975 13-23550 4.00–4.50 Soil N — — — — 0.599 (U) — — — — — 2.86 (J-) — — — — — 1.8 (U) — — — — 

RE13-05-61976 13-23550 6.00–6.50 Qbt 4 N 8130 — — 67.3 (J+) — — — — — — 3.92 (J-) — — — — 0.537 (J) 1.77 (U) — — — — 

RE13-05-61981 13-23556 4.50–5.00 Soil N — — — — 0.588 (U) — — — — — 7.12 (J-) — — — — 1.63 1.77 (U) — 0.983 — — 

RE13-05-61982 13-23556 6.50–7.00 Qbt 4 N 16600 — 7.49 101 (J+) — 2740 (J-) 9.5 — 5.8 — 5.08 (J-) 15400 12.2 2290 (J+) — — 1.75 (U) — — — 21 

RE13-05-61977 13-23552 3.00–3.50 Soil N — — — — 0.607 (U) — — — — — 6.23 (J-) — — — — — 1.82 (U) — — — — 

RE13-05-61978 13-23552 5.00–5.50 Qbt 4 N 13700 — 5.61 228 (J+) — 2800 (J-) 7.59 13.9 5.65 — 3.82 (J-) 15700 — 1770 (J+) 1450 (J+) — 1.77 (U) — — — 22.2 
Note: Units are in mg/kg. 
a na = Not available. 
b — = Not detected above BV or not analyzed. 
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Table B-3.2-1 
Frequency of Detected Organic Chemicals in Soil and Tuff at Consolidated Unit 13-003(a)-99 

Analyte Media 
Number of 
Analyses 

Number of 
Detects 

Concentration Range* 
(mg/kg) 

Frequency of 
Detects 

Acenaphthene Soil 4 2 0.032 to [0.41] 2/4 
Acetone Soil 4 1 [0.006 to 0.025] 1/4 
Acetone Qbt 4 6 2 [0.0064] to 0.0291 2/6 
Anthracene Soil 4 2 [0.0397 to 0.41] 2/4 
Benzo(a)pyrene Soil 4 1 [0.0397 to 0.41] 1/4 
Benzo(b)fluoranthene Soil 4 2 0.0329 to [0.41] 2/4 
Benzo(g,h,i)perylene Soil 4 1 [0.0397 to 0.41] 1/4 
Benzo(k)fluoranthene Soil 4 1 [0.0397 to 0.41] 1/4 
Bis(2-ethylhexyl)phthalate Soil 4 1 0.16 to [0.412] 1/4 
Butylbenzene[n-] Soil 4 1 0.00028 to [0.006] 1/4 
Chrysene Soil 4 2 [0.0397 to 0.41] 2/4 
Chrysene Qbt 4 6 1 [0.0194 to 0.41] 1/6 
Dichlorobenzene[1,2-] Qbt 4 6 1 0.00025 to [0.006] 1/6 
Dichlorobenzene[1,3-] Qbt 4 6 1 0.00027 to [0.006] 1/6 
Dichlorobenzene[1,4-] Qbt 4 6 1 0.00035 to [0.006] 1/6 
Diethylphthalate Qbt 4 6 1 0.046 to [0.398] 1/6 
Di-n-octylphthalate Qbt 4 6 1 0.13 to [0.398] 1/6 
Fluoranthene Soil 4 2 [0.0397 to 0.41] 2/4 
Fluoranthene Qbt 4 6 3 0.0121 to [0.41] 3/6 
Fluorene Soil 4 1 [0.0264 to 0.41] 1/4 
Indeno(1,2,3-cd)pyrene Soil 4 1 [0.0397 to 0.41] 1/4 
Phenanthrene Soil 4 2 [0.0397 to 0.41] 2/4 
Pyrene Soil 4 3 0.014 to [0.41] 3/4 
Pyrene Qbt 4 6 3 0.014 to [0.41] 3/6 
Styrene Qbt 4 6 1 0.00027 to [0.006] 1/6 
Toluene Qbt 4 6 2 0.00048 to [0.006] 2/6 
Xylene[1,3-]+Xylene[1,4-] Soil 3 1 0.00035 to [0.0032] 1/3 
Xylene[1,3-]+Xylene[1,4-] Qbt 4 5 1 0.0005 to [0.0029] 1/5 

*Values in brackets are detection limits, although some chemicals may be detected at values within this range. 
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Table B-3.2-2 
Summary of Samples with Detected Organic Chemicals in Soil and Tuff at Consolidated Unit 13-003(a)-99 
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0313-95-0001 13-00001 1.50–2.50 Soil —* — — — — — — 0.16 (J) — — — — — — — — — — — — — — — 

0313-95-0002 13-00001 3.00–4.00 Qbt 4 — — — — — — — — — — — — — 0.046 (J) 0.13 (J) — — — — — — — — 

RE13-05-61975 13-23550 4.00–4.50 Soil 0.0334 (J) 0.0117 0.0685 — 0.0329 (J) — — — 0.00028 (J) 0.06 — — — — — 0.179 — — 0.116 0.199 — — 0.00035 (J)

RE13-05-61976 13-23550 6.00–6.50 Qbt 4 — 0.0291 (J) — — — — — — — 0.0215 (J) 0.00025 (J) 0.00027 (J) 0.00035 (J) — — 0.0361 (J) — — — 0.0412 0.00027 (J) 0.00093 (J) 0.0005 (J) 

RE13-05-61981 13-23556 4.50–5.00 Soil — — — — — — — — — — — — — — — — — — — 0.014 (J) — — — 

RE13-05-61982 13-23556 6.50–7.00 Qbt 4 — 0.0112 — — — — — — — — — — — — — 0.0121 (J) — — — 0.014 (J) — 0.00048 (J) — 

RE13-05-61977 13-23552 3.00–3.50 Soil 0.032 (J) — 0.0625 0.135 0.134 0.0876 0.093 — — 0.151 — — — — — 0.308 0.0349 (J) 0.101 0.229 0.323 — — — 

RE13-05-61978 13-23552 5.00–5.50 Qbt 4 — — — — — — — — — — — — — — — 0.0392 (J) — — — 0.0412 — — — 

Note: Units are in mg/kg. 
*— = Not detected or not analyzed. 
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Table B-3.3-1 
Frequency of Radionuclides Detected above 

Background Values in Soil and Tuff at Consolidated Unit 13-003(a)-99 

Analyte Media 
Number of 
Analyses 

Number of 
Detects 

Concentration Rangea 
(pCi/g) 

Background 
Value 
(pCi/g) 

Frequency of 
Detects above 

Background Value 
Americium-241 Soil 4 0 [-0.134 to 0.0153] 0.013 0/4 

Americium-241 Qbt 4 6 0 [-0.169 to 0.137] nab 0/6 

Cesium-134 Soil 2 0 [-0.00368 to 0.116] na 0/2 

Cesium-134 Qbt 4 3 0 [0.0639 to 0.0899] na 0/3 

Cesium-137 Soil 4 0 [-0.036 to 0.048] 1.65 0/4 

Cesium-137 Qbt 4 4 0 [-0.00903 to 0.0285] na 0/4 

Cobalt-60 Soil 3 0 [-0.00744 to 0.022] na 0/3 

Cobalt-60 Qbt 4 6 0 [-0.0108 to 0.0562] na 0/6 

Europium-152 Soil 4 0 [-0.0261 to 0.031] na 0/4 

Europium-152 Qbt 4 6 0 [-0.0632 to 0.176] na 0/6 

Ruthenium-106 Soil 4 0 [-0.353 to 0.263] na 0/4 

Ruthenium-106 Qbt 4 6 0 [-0.22 to 0.165] na 0/6 

Sodium-22 Soil 4 0 [-0.0938 to 0.0328] na 0/4 

Sodium-22 Qbt 4 6 0 [-0.042 to 0.02] na 0/6 

Uranium-235 Soil 3 0 [0.0298 to 0.0829] 0.2 0/3 

Uranium-235 Qbt 4 5 0 [-0.0354 to 0.148] 0.09 0/5 
a Values in brackets are detection limits. 
b na = Not available. 
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Table B-4.1-1 
Frequency of Inorganic Chemicals above Background Values in Soil, Fill, and Tuff at Consolidated Unit 16-003(n)-99 

Analyte Media 
Number of 
Analyses 

Number of 
Detects 

Concentration Rangea 
(mg/kg) 

Background Value 
(mg/kg) 

Frequency of Detects 
above Background 

Value 

Frequency of 
Nondetects above 
Background Value 

Aluminum Soil 11 11 1080 to 9480 29200 0/11 0/11 

Aluminum Fill 8 8 6620 to 23400 29200 0/8 0/8 

Aluminum Qbt 4 12 12 2790 to 27600 7340 6/12 0/12 

Antimony Soil 11 0 [0.459 to 7.7] 0.83 0/11 8/11 

Antimony Fill 8 1 0.0792 to [0.467] 0.83 0/8 0/8 

Antimony Qbt 4 12 0 [0.423 to 5.7] 0.5 0/12 2/12 

Arsenic Soil 11 11 0.9 to 5.49 8.17 0/11 0/11 

Arsenic Fill 8 8 2.58 to 7.14 8.17 0/8 0/8 

Arsenic Qbt 4 12 12 1.61 to 12.8 2.79 9/12 0/12 

Barium Soil 11 11 18.5 to 5910 295 4/11 0/11 

Barium Fill 8 8 64.6 to 399 295 2/8 0/8 

Barium Qbt 4 12 12 17.7 to 884 46 7/12 0/12 

Beryllium Soil 11 8 0.468 to 1.3 1.83 0/11 0/11 

Beryllium Fill 8 8 0.402 to 1.26 1.83 0/8 0/8 

Beryllium Qbt 4 12 10 0.311 to 0.995 1.21 0/12 0/12 

Bromide Soil 3 0 [2.32 to 2.7] nab 0/3 n/ac 

Bromide Fill 8 0 [2.14 to 2.3] na 0/8 n/a 

Bromide Qbt 4 10 0 [2.1 to 2.35] na 0/10 n/a 

Cadmium Soil 11 4 0.11 to 1.1 0.4 1/11 7/11 

Cadmium Fill 8 4 0.06 to [0.578] 0.4 0/8 4/8 

Cadmium Qbt 4 12 5 0.13 to [0.611] 1.63 0/12 0/12 

Calcium Soil 11 11 632 to 4280 6120 0/11 0/11 

Calcium Fill 8 8 980 to 3480 6120 0/8 0/8 

Calcium Qbt 4 12 12 447 to 3200 2200 1/12 0/12 

Chloride Soil 3 3 3.36 to 5.98 231 0/3 0/3 
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Table B-4.1-1 (continued) 

Analyte Media 
Number of 
Analyses 

Number of 
Detects 

Concentration Rangea 
(mg/kg) 

Background Value 
(mg/kg) 

Frequency of Detects 
above Background 

Value 

Frequency of 
Nondetects above 
Background Value 

Chloride Fill 8 7 0.987 to 27.8 231 0/8 0/8 

Chloride Qbt 4 10 10 0.891 to 228 94.6 1/10 0/10 

Chromium Soil 11 10 [1.1] to 9.99 19.3 0/11 0/11 

Chromium Fill 8 8 4.32 to 16.5 19.3 0/8 0/8 

Chromium Qbt 4 12 12 1.09 to 190 7.14 4/12 0/12 

Cobalt Soil 11 11 1.9 to 5.6 8.64 0/11 0/11 

Cobalt Fill 8 8 2.35 to 25.5 8.64 1/8 0/8 

Cobalt Qbt 4 12 12 0.567 to 83.6 3.14 3/12 0/12 

Copper Soil 11 11 1.7 to 62.6 14.7 2/11 0/11 

Copper Fill 8 8 4.07 to 20.1 14.7 1/8 0/8 

Copper Qbt 4 12 12 1.7 to 13.7 4.66 6/12 0/12 

Cyanide (Total) Soil 11 1 0.229 to [1.6] 0.5 0/11 8/11 

Cyanide (Total) Fill 8 2 0.0869 to [0.281] 0.5 0/8 0/8 

Cyanide (Total) Qbt 4 12 1 0.143 to [1.2] 0.5 0/12 2/12 

Fluoride Soil 3 3 0.847 to 1.53 na 3/3 n/a 

Fluoride Fill 8 6 [1.07] to 7.08 na 6/8 n/a 

Fluoride Qbt 4 10 9 0.748 to 6.61 na 9/10 n/a 

Iron Soil 11 11 2220 to 12400 21500 0/11 0/11 

Iron Fill 8 8 7980 to 22800 21500 1/8 0/8 

Iron Qbt 4 12 12 5160 to 19900 14500 1/12 0/12 

Lead Soil 11 11 2.93 to 46.3 22.3 2/11 0/11 

Lead Fill 8 8 6.31 to 29.4 22.3 2/8 0/8 

Lead Qbt 4 12 12 2.85 to 134 11.2 2/12 0/12 

Magnesium Soil 11 11 239 to 1590 4610 0/11 0/11 

Magnesium Fill 8 8 924 to 2870 4610 0/8 0/8 
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Table B-4.1-1 (continued) 

Analyte Media 
Number of 
Analyses 

Number of 
Detects 

Concentration Rangea 
(mg/kg) 

Background Value 
(mg/kg) 

Frequency of Detects 
above Background 

Value 

Frequency of 
Nondetects above 
Background Value 

Magnesium Qbt 4 12 12 286 to 3160 1690 1/12 0/12 

Manganese Soil 11 11 164 to 450 671 0/11 0/11 

Manganese Fill 8 8 235 to 2260 671 1/8 0/8 

Manganese Qbt 4 12 12 83.6 to 399 482 0/12 0/12 

Mercury Soil 11 4 0.0051 to 0.262 0.1 1/11 1/11 

Mercury Fill 8 8 0.0107 to 0.0218 0.1 0/8 0/8 

Mercury Qbt 4 12 8 [0.0052] to 0.108 0.1 1/12 0/12 

Nickel Soil 11 11 1.73 to 7 15.4 0/11 0/11 

Nickel Fill 8 8 3.54 to 11.1 15.4 0/8 0/8 

Nickel Qbt 4 12 12 1.41 to 8.11 6.58 1/12 0/12 

Nitrate Soil 3 2 1.09 to 2.23 na 2/3 n/a 

Nitrate Fill 7 3 0.236 to 1.7 na 3/7 n/a 

Nitrate Qbt 4 9 0 [1.05 to 1.17] na 0/9 n/a 

Perchlorate Soil 3 0 [0.00231 to 0.00266] na 0/3 n/a 

Perchlorate Fill 8 0 [0.00216 to 0.00241] na 0/8 n/a 

Perchlorate Qbt 4 10 1 0.000827 to [0.00234] na 1/10 n/a 

Potassium Soil 11 11 215 to 1180 3460 0/11 0/11 

Potassium Fill 8 8 801 to 2270 3460 0/8 0/8 

Potassium Qbt 4 12 12 375 to 2290 3500 0/12 0/12 

Selenium Soil 11 1 [0.267 to 1.73] 1.52 0/11 1/11 

Selenium Fill 8 1 [0.544 to 8.71] 1.52 0/8 6/8 

Selenium Qbt 4 12 1 [0.26 to 8.38] 0.3 1/12 9/12 

Silver Soil 11 1 [0.0523 to 0.77] 1 0/11 0/11 

Silver Fill 8 8 0.0742 to 0.133 1 0/8 0/8 

Silver Qbt 4 12 9 0.0461 to [0.57] 1 0/12 0/12 

Sodium Soil 11 11 72.5 to 507 915 0/11 0/11 
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Table B-4.1-1 (continued) 

Analyte Media 
Number of 
Analyses 

Number of 
Detects 

Concentration Rangea 
(mg/kg) 

Background Value 
(mg/kg) 

Frequency of Detects 
above Background 

Value 

Frequency of 
Nondetects above 
Background Value 

Sodium Fill 8 8 80.8 to 334 915 0/8 0/8 

Sodium Qbt 4 12 12 103 to 630 2770 0/12 0/12 

Sulfate Soil 3 3 3.68 to 5.75 293 0/3 0/3 

Sulfate Fill 8 7 4.08 to 64.9 293 0/8 0/8 

Sulfate Qbt 4 10 10 1.46 to 75.5 157 0/10 0/10 

Thallium Soil 11 3 0.0443 to [0.33] 0.73 0/11 0/11 

Thallium Fill 8 8 0.171 to 0.391 0.73 0/8 0/8 

Thallium Qbt 4 12 11 0.103 to 0.534 1.1 0/12 0/12 

Uranium Soil 11 11 0.34 to 6.6 1.82 5/11 0/11 

Uranium Fill 8 8 0.616 to 1.1 1.82 0/8 0/8 

Uranium Qbt 4 12 12 0.267 to 1.82 2.4 0/12 0/12 

Vanadium Soil 11 11 4.9 to 27 39.6 0/11 0/11 

Vanadium Fill 8 8 12.1 to 47.5 39.6 1/8 0/8 

Vanadium Qbt 4 12 12 2.5 to 32.5 17 3/12 0/12 

Zinc Soil 11 11 19.2 to 229 48.8 2/11 0/11 

Zinc Fill 8 8 23.2 to 48.4 48.8 0/8 0/8 

Zinc Qbt 4 12 12 11.5 to 48.3 63.5 0/12 0/12 
a Values in brackets are detection limits, although some chemicals may be detected at values within this range. 
b na = Not available. 
c n/a = Not applicable. 
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Table B-4.1-2 
Summary of Samples with Inorganic Chemicals above Background Values in Soil, Sediment, Fill, and Tuff at Consolidated Unit 16-003(n)-99 
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Soil Background Value 29200 0.83 8.17 295 0.4 6120 231 19.3 8.64 14.7 0.5 naa 21500 22.3 4610 671 0.1 15.4 na na 1.52 1.82 39.6 48.8 

Qbt 2,3,4 Background Value 7340 0.5 2.79 46 1.63 2200 94.6 7.14 3.14 4.66 0.5 na 14500 11.2 1690 482 0.1 6.58 na na 0.3 2.4 17 63.5 

RE16-05-55830 16-23575 3.50–4.00 Fill N —b — — — 0.563 (U) — — — — — — 7.08 (J-) — — — — — — 1.7 — 1.69 (U) — — — 

RE16-05-55836 16-23575 6.00–6.50 Qbt 4 N — — 3.21 49.1 — — — — — — — 2.4 (J-) — — — — — — — — 8.38 (U) — — — 

RE16-05-55829 16-23574 3.50–4.00 Fill N — — — 308 (J+) 0.578 (U) — — — 25.5 — — 5.02 (J-) 22800 (J+) 29.4 — 2260 — — — — 8.67 (U) — 47.5 — 

RE16-05-55835 16-23574 6.00–6.50 Qbt 4 N 11600 (J+) — 8.57 86.8 — — — — — 5.51 — 6.09 (J-) — — — — — — — — 1.77 (U) — 18.2 — 

RE16-05-55831 16-23576 3.50–4.00 Fill N — — — — 0.565 (U) — — — — — — 2.21 (J-) — — — — — — — — 1.7 (U) — — — 

RE16-05-55837 16-23576 6.00–6.50 Qbt 4 N — — 4.92 57.3 — — — — — — — 4.27 (J-) — — — — — — — — 1.65 (U) — — — 

RE16-05-55832 16-23577 4.50–5.00 Fill N — — — — — — — — — — — 5.42 (J-) — — — — — — 0.276 (J) — 8.71 (U) — — — 

RE16-05-55838 16-23577 6.00–6.50 Qbt 4 N — — 3.46 — — — — — — — — 0.748 (J-) — — — — — — — — 1.64 (U) — — — 

RE16-05-55833 16-23578 4.50–5.00 Fill N — — — — — — — — — — — 4.97 (J-) — — — — — — 0.236 (J) — 8.5 (U) — — — 

RE16-05-55839 16-23578 6.00–6.50 Qbt 4 N — — 3.32 — — — — — — — — 2.12 (J-) — — — — — — — — 1.66 (U) — — — 

RE16-05-55827 16-23572 4.00–4.50 Fill N — — — — 0.558 (U) — — — — — — 1.1 (J-) — — — — — — — — 1.67 (U) — — — 

RE16-05-55828 16-23572 6.00–6.50 Qbt 4 N 27600 (J+) — 4.24 268 (J+) — 3200 228 15.3 5.65 9.93 — 6.61 (J-) 19900 (J+) 15.1 3160 (J+) — — 8.11 — — 1.83 (U) — 32.5 — 

RE16-05-55834 16-23579 2.50–3.00 Fill N — — — 399 — — — — — 20.1 — — — 25.6 — — — — — — — — — — 

RE16-05-55840 16-23579 8.0–8.5 Qbt 4 N 14100 (J+) — 3.67 383 — — — 8.27 — 5.12 — 3.31 (J-) — — — — — — — — 1.04 (J) — — — 

0316-95-0214 16-01529 0.00–0.50 Sediment N — 5.87 (U) — 3040 0.587 (U) — — — — 21 1.19 (U) — — — — — 0.11 (U) — — — — 1.96 — 101 (J-) 

0316-95-0215 16-01529 2.00–2.50 Soil N — 5.37 (U) — 424 0.537 (U) — — — — — 1.11 (U) — — — — — — — — — — 2.05 — — 

0316-95-0216 16-01529 4.00–5.00 Qbt 4 N — 5.7 (U) 3.7 143 — — — 190 3.5 (J) 5.3 1.2 (U) — — — — — — — — — — — — — 

0316-95-0218 16-01662 0.00–0.16 Sediment N — 7.7 (U) — 5910 1.1 — — — — 62.6 1.6 (U) — — 46.3 — — — — — — — 6.6 — 229 

0316-95-0219 16-01662 2.50–3.50 Qbt 4 N 9540 5.1 (U) 12.8 (J-) 884 (J-) — — — 7.7 — 13.7 1.1 (U) — — 134 — — — — — — — — 19.4 — 

0316-95-0220 16-01530 0.00–0.50 Sediment N — 6.6 (U) — 564 0.66 (U) — — — — — 1.3 (U) — — — — — — — — — — 2.58 — — 

RE16-05-55815 16-01530 6.00–7.00 Qbt 4 N 12700 — — — — — — — — — — — — — — — — — — — 0.572 (U) — — — 

0316-95-0221 16-01531 0.00–0.50 Sediment N — 5.6 (U) — — 0.56 (U) — — — — — 1.1 (U) — — 28.7 — — — — — — — — — — 

0316-95-0222 16-01532 0.00–0.50 Sediment N — 5.3 (U) — — 0.53 (U) — — — — — 1.1 (U) — — — — — — — — — — — — — 

0316-95-0223 16-01533 0.00–0.50 Sediment N — 6.6 (U) — — 0.66 (U) — — — — — 1.3 (U) — — — — — — — — — — 2.22 — — 

RE16-05-55819 16-23564 0.00–0.50 Soil N — — — — — — — — — — — 0.847 (J) — — — — — — 1.09 (J) — — — — — 

RE16-05-55821 16-23564 2.00–3.00 Qbt 4 N — — — — — — — — — — — 1.2 — — — — — — — 0.000827 (J) — — — — 

RE16-06-66203 16-23564 2.00–3.00 Qbt 4 N — — — — — — — — — — — — — — — — 0.108 — — — 1.61 (U) — — — 

0316-95-0224 16-01534 0.00–0.50 Sediment N — 5.5 (U) — — 0.55 (U) — — — — — 1.1 (U) — — — — — — — — — — — — — 

RE16-05-55825 16-23570 0.00–0.50 Soil N — — — — — — — — — — — 1.16 (J) — — — — — — 2.23 — — — — — 

RE16-06-66204 16-23570 0.00–0.50 Soil N — — — — — — — — — — — — — — — — 0.262 — — — 1.73 (U) — — — 

RE16-05-55822 16-23570 5.00–5.40 Soil N — — — — — — — — — — — 1.53 — — — — — — — — — — — — 

RE16-05-55816 16-23561 0.00–0.50 Fill N — — — — — — — — — — — — — — — — — — — — — — — — 

RE16-05-55817 16-23561 3.00–4.00 Qbt 4 N 8800 — — — — — — — 83.6 5.82 — 1.29 — — — — — — — — 0.523 (U) — — — 

Note: Units are in mg/kg. 
a na = Not available. 
b — = Not detected above BV or not analyzed. 
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Table B-4.2-1 
Frequency of Organic Chemicals Detected in Soil, Fill, and Tuff at Consolidated Unit 16-003(n)-99 

Analyte Media 
Number of 
Analyses 

Number of 
Detects 

Concentration Range* 
(mg/kg) 

Frequency of 
Detects 

Soil 6 1 [0.0386 to 0.39] 1/6 Acenaphthene 

Fill 8 2 0.0227 to [0.154] 2/8 

Soil 4 1 [0.004] to 0.0487 1/4 

Fill 8 5 0.0033 to 0.227 5/8 

Acetone 

Qbt 4 12 4 [0.0047 to 0.041] 4/12 

Amino-2,6-dinitrotoluene[4-] Soil 11 1 [0.091] to 0.446 1/11 

Amino-4,6-dinitrotoluene[2-] Soil 11 1 [0.075] to 0.714 1/11 

Soil 6 2 [0.0386 to 0.37] 2/6 

Fill 8 3 0.0206 to [0.154] 3/8 

Anthracene 

Qbt 4 12 1 0.0088 to [16] 1/12 

Benzo(a)anthracene Soil 6 2 [0.0369 to 0.37] 2/6 

Soil 6 3 [0.0259] to 0.43 3/6 

Fill 8 4 0.0226 to 0.192 4/8 

Benzo(a)pyrene 

Qbt 4 12 2 [0.0353 to 16] 2/12 

Soil 6 3 [0.0389] to 0.61 3/6 

Fill 8 4 0.0303 to 0.249 4/8 

Benzo(b)fluoranthene 

Qbt 4 12 2 [0.0353 to 16] 2/12 

Soil 6 2 [0.0211 to 0.37] 2/6 

Fill 8 2 [0.0361] to 0.186 2/8 

Benzo(g,h,i)perylene 

Qbt 4 12 1 [0.0353 to 16] 1/12 

Soil 6 3 0.0253 to [0.37] 3/6 Benzo(k)fluoranthene 

Qbt 4 12 1 0.0136 to [16] 1/12 

Soil 6 2 [0.332 to 3.7] 2/6 Benzoic Acid 

Fill 8 1 [0.737 to 3.07] 1/8 

Benzyl Alcohol Soil 6 1 0.25 to [1.5] 1/6 

Soil 6 2 [0.038 to 23] 2/6 

Fill 8 1 [0.161 to 0.634] 1/8 

Bis(2-ethylhexyl)phthalate 

Qbt 4 12 2 0.0366 to [16] 2/12 

Fill 8 1 0.0017 to [0.006] 1/8 Butanone[2-] 

Qbt 4 12 1 0.003 to [0.023] 1/12 

Butylbenzylphthalate Soil 6 1 [0.37] to 13 1/6 

Soil 6 2 [0.0389] to 0.5 2/6 

Fill 8 4 0.029 to [0.154] 4/8 

Chrysene 

Qbt 4 12 2 0.019 to [16] 2/12 

Dibenz(a,h)anthracene Soil 6 1 [0.0386 to 0.39] 1/6 
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Table B-4.2-1 (continued) 

Analyte Media 
Number of 
Analyses 

Number of 
Detects 

Concentration Range* 
(mg/kg) 

Frequency of 
Detects 

Diethylphthalate Qbt 4 12 1 0.26 to [16] 1/12 

Di-n-butylphthalate Soil 6 1 0.18 to [0.444] 1/6 

Dinitrobenzene[1,3-] Qbt 4 12 1 [0.069 to 0.5] 1/12 

Soil 11 1 [0.054] to 0.612 1/11 Dinitrotoluene[2,4-] 

Qbt 4 12 1 [0.057 to 1.49] 1/12 

Soil 6 1 [0.287] to 4.5 1/6 

Fill 8 1 0.326 to [1.54] 1/8 

Di-n-octylphthalate 

Qbt 4 12 1 0.325 to [16] 1/12 

Soil 6 4 0.0269 to 0.63 4/6 

Fill 8 4 [0.0382] to 0.243 4/8 

Fluoranthene 

Qbt 4 12 2 0.0308 to [16] 2/12 

Soil 6 1 [0.0386 to 0.39] 1/6 Fluorene 

Fill 8 3 0.0128 to [0.154] 3/8 

Soil 11 3 [0.166] to 624 3/11 

Fill 8 3 0.169 to 0.512 3/8 

HMX 

Qbt 4 12 3 0.118 to 21.4 3/12 

Soil 6 3 0.0225 to [0.37] 3/6 

Fill 8 3 [0.0368] to 0.203 3/8 

Indeno(1,2,3-cd)pyrene 

Qbt 4 12 2 [0.0353 to 16] 2/12 

Isopropyltoluene[4-] Qbt 4 12 1 0.00034 to [0.006] 1/12 

Methyl-2-pentanone[4-] Fill 8 1 0.0011 to [0.006] 1/8 

Methylnaphthalene[2-] Fill 8 2 0.0079 to [0.154] 2/8 

Naphthalene Fill 8 1 0.0209 to [0.154] 1/8 

Nitrobenzene Soil 11 1 [0.092 to 0.375] 1/11 

Soil 6 3 0.037 to 0.59 3/6 

Fill 8 4 0.0273 to 0.227 4/8 

Phenanthrene 

Qbt 4 12 2 0.0236 to [16] 2/12 

Soil 6 4 0.0355 to 1.4 4/6 

Fill 8 4 0.0377 to 0.252 4/8 

Pyrene 

Qbt 4 12 2 0.0264 to [16] 2/12 

RDX Soil 11 1 [0.164] to 4.44 1/11 

Fill 7 3 0.659 to 14.3 3/7 TATB 

Qbt 4 7 3 0.252 to 8.95 3/7 

Toluene Fill 8 5 0.00036 to 0.0041 5/8 

Trinitrotoluene[2,4,6-] Qbt 4 12 1 [0.09 to 0.5] 1/12 
*Values in brackets are detection limits, although some chemicals may be detected at values within this range. 
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Table B-4.2-2 
Summary of Samples with Detected Organic Chemicals at Consolidated Unit 16-003(n)-99 
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RE16-05-55830 16-23575 3.50–4.00 Fill N 0.0227 (J) —* — — 0.0445 — 0.165 0.203 (J) 0.164 (J) — — — — — — 0.0852 — — — 

RE16-05-55836 16-23575 6.00–6.50 Qbt 4 N — — — — — — 0.117 0.13 (J) — — — — — — — 0.019 (J) — — — 

RE16-05-55829 16-23574 3.50–4.00 Fill N — 0.0033 (J) — — — — — — — — — — — — — — — — — 

RE16-05-55835 16-23574 6.00–6.50 Qbt 4 N — — — — 0.0088 (J) — 0.129 0.132 (J) 0.137 (J) 0.0136 (J) — — — — — 0.0255 (J) — — — 

RE16-05-55831 16-23576 3.50–4.00 Fill N 0.0342 (J) 0.0039 (J) — — 0.058 — 0.192 0.249 (J) 0.186 (J) — — — — — — 0.105 — — — 

RE16-05-55832 16-23577 4.50–5.00 Fill N — 0.0131 — — — — — — — — — — — — — — — — — 

RE16-05-55833 16-23578 4.50–5.00 Fill N — 0.0107 — — — — — — — — — — — — — — — — — 

RE16-05-55827 16-23572 4.00–4.50 Fill N — 0.227 — — — — — — — — — — — 0.0017 (J) — — — — — 

RE16-05-55828 16-23572 6.00–6.50 Qbt 4 N — 0.0182 — — — — — — — — — — — — — — — — — 

RE16-05-55834 16-23579 2.50–3.00 Fill N — — — — 0.0206 (J) — 0.158 (J) 0.218 (J) — — 0.76 — 0.198 (J) — — 0.123 — — — 

RE16-05-55840 16-23579 8.0–8.5 Qbt 4 N — 0.0075 — — — — — — — — — — 0.1 (J) — — — — — — 

0316-95-0214 16-01529 0.00–0.50 Sediment N — — — — 0.05 (J) 0.14 (J) 0.18 (J) 0.27 (J) 0.081 (J) 0.11 (J) 1 (J) — — — — 0.22 (J) — — — 

0316-95-0216 16-01529 4.00–5.00 Qbt 4 N — 0.015 (J) — — — — — — — — — — — — — — — — — 

0316-95-0218 16-01662 0.00–0.16 Sediment N 0.083 (J) — — — 0.11 (J) 0.33 0.43 0.61 0.19 (J) 0.31 (J) 1.2 (J) 0.25 (J) — — 13 0.5 0.062 (J) — 0.18 (J) 

0316-95-0219 16-01662 2.50–3.50 Qbt 4 N — — — — — — — — — — — — — 0.003 (J) — — — 0.26 (J) — 

0316-95-0220 16-01530 0.00–0.50 Sediment N — — 0.446 0.714 — — — — — — — — — — — — — — — 

RE16-05-55819 16-23564 0.00–0.50 Soil N — — — — — — 0.0438 0.0461 — 0.0253 (J) — — 0.0413 (J) — — — — — — 

RE16-05-55821 16-23564 2.00–3.00 Qbt 4 N — — — — — — — — — — — — 0.0366 (J) — — — — — — 

0316-95-0224 16-01534 0.00–0.50 Sediment N — — — — — — — — — — — — — — — — — — — 

RE16-05-55825 16-23570 0.00–0.50 Soil N — 0.0487 — — — — — — — — — — — — — — — — — 

RE16-05-55822 16-23570 5.00–5.40 Soil N — — — — — — — — — — — — 0.0656 (J) — — — — — — 

RE16-05-55816 16-23561 0.00–0.50 Fill N — — — — — — 0.0226 (J) 0.0303 (J) — — — — — — — 0.029 (J) — — — 

RE16-05-55817 16-23561 3.00–4.00 Qbt 4 N — 0.0082 — — — — — — — — — — — — — — — — — 
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Table B-4.2-2 (continued) 
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RE16-05-55830 16-23575 3.50–4.00 Fill N — — — 0.168 0.0203 (J) 0.199 (J-) 0.192 (J) — — 0.0079 (J) 0.0209 (J) — 0.165 0.144 — — — — 

RE16-05-55836 16-23575 6.00–6.50 Qbt 4 N — — — 0.0308 (J) — — 0.162 (J) — — — — — 0.0236 (J) 0.0264 (J) — 0.64 (J+) — — 

RE16-05-55829 16-23574 3.50–4.00 Fill N — — — — — — — — — — — — — — — — — — 

RE16-05-55835 16-23574 6.00–6.50 Qbt 4 N — — 0.325 (J) 0.0413 — 0.118 (J-) 0.171 (J) — — — — — 0.035 (J) 0.0396 — 0.252 (J+) — — 

RE16-05-55831 16-23576 3.50–4.00 Fill N — — 0.326 (J) 0.243 0.0275 (J) — 0.203 (J) — — 0.0115 (J) — — 0.227 0.214 — 2.3 (J+) 0.0041 — 

RE16-05-55832 16-23577 4.50–5.00 Fill N — — — — — — — — — — — — — — — — 0.0016 — 

RE16-05-55833 16-23578 4.50–5.00 Fill N — — — — — — — — — — — — — — — — 0.00042 (J) — 

RE16-05-55827 16-23572 4.00–4.50 Fill N — — — — — 0.169 (J) — — 0.0011 (J) — — — — — — 0.659 (J+) 0.00039 (J) — 

RE16-05-55828 16-23572 6.00–6.50 Qbt 4 N — — — — — — — 0.00034 (J) — — — — — — — — — — 

RE16-05-55834 16-23579 2.50–3.00 Fill N — — — 0.192 0.0128 (J) 0.512 0.124 (J) — — — — — 0.145 0.252 — 14.3 0.00036 (J) — 

RE16-05-55840 16-23579 8.0–8.5 Qbt 4 N — — — — — 21.4 — — — — — — — — — 8.95 — — 

0316-95-0214 16-01529 0.00–0.50 Sediment N — — — 0.33 (J) — 3.35 0.086 (J) — — — — — 0.22 (J) 0.35 (J) — — — — 

0316-95-0216 16-01529 4.00–5.00 Qbt 4 N 0.077 0.073 — — — — — — — — — — — — — — — 0.242 

0316-95-0218 16-01662 0.00–0.16 Sediment N — — 4.5 0.63 0.069 (J) 624 0.22 (J) — — — — — 0.59 1.4 4.44 — — — 

0316-95-0219 16-01662 2.50–3.50 Qbt 4 N — — — — — 0.931 — — — — — — — — — — — — 

0316-95-0220 16-01530 0.00–0.50 Sediment N — 0.612 — — — 0.35 — — — — — — — — — — — — 

RE16-05-55819 16-23564 0.00–0.50 Soil N — — — 0.0607 — — 0.0225 (J) — — — — — 0.037 (J) 0.0683 — — — — 

RE16-05-55821 16-23564 2.00–3.00 Qbt 4 N — — — — — — — — — — — — — — — — — — 

0316-95-0224 16-01534 0.00–0.50 Sediment N — — — — — — — — — — — 0.101 — — — — — — 

RE16-05-55825 16-23570 0.00–0.50 Soil N — — — 0.0269 (J) — — — — — — — — — 0.0355 (J) — — — — 

RE16-05-55822 16-23570 5.00–5.40 Soil N — — — — — — — — — — — — — — — — — — 

RE16-05-55816 16-23561 0.00–0.50 Fill N — — — 0.0482 — — — — — — — — 0.0273 (J) 0.0377 — — — — 

RE16-05-55817 16-23561 3.00–4.00 Qbt 4 N — — — — — — — — — — — — — — — — — — 
Note: Units are in mg/kg. 
*— = Not detected or not analyzed. 
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Table B-5.1-1 
Frequency of Inorganic Chemicals 

Above Background Values in Soil, Fill, and Tuff at SWMU 16-003(o) 

Analyte Media 

Number 
of 

Analyses 

Number 
of 

Detects 

Concentration 
Rangea 
(mg/kg) 

Background 
Value 

(mg/kg) 

Frequency 
of Detects 

above 
Background 

Value 

Frequency of 
Nondetects 

above 
Background 

Value 

Soil 49 49 2360 to 25800 29200 0/49 0/49 

Fill 18 18 7850 to 35800 29200 1/18 0/18 

Aluminum 

Qbt 4 64 64 389 to 34700 7340 29/64 0/64 

Soil 44 13 0.0817 to [20.7] 0.83 1/44 8/44 

Fill 12 3 0.136 to [0.515] 0.83 0/12 0/12 

Antimony 

Qbt 4 57 4 [0.107 to 5.96] 0.5 0/57 6/57 

Soil 49 49 1.63 to 82.8 8.17 18/49 0/49 

Fill 18 18 1.5 to 9.61 8.17 2/18 0/18 

Arsenic 

Qbt 4 64 64 0.72 to 8.77 2.79 32/64 0/64 

Soil 49 49 18.4 to 1430 295 10/49 0/49 

Fill 18 18 69.8 to 220 295 0/18 0/18 

Barium 

Qbt 4 64 64 8.37 to 1280 46 43/64 0/64 

Soil 49 43 0.225 to [2.1] 1.83 0/49 1/49 

Fill 18 18 0.47 to 1.23 1.83 0/18 0/18 

Beryllium 

Qbt 4 64 61 0.192 to 1.67 1.21 5/64 0/64 

Soil 43 0 [2.03 to 4.29] nab 0/43 n/ac 

Fill 18 0 [1.93 to 2.51] na 0/18 n/a 

Bromide 

Qbt 4 60 0 [1.1 to 2.62] na 0/60 n/a 

Soil 49 32 0.107 to 3.77 0.4 18/49 17/49 

Fill 18 2 0.171 to [0.637] 0.4 0/18 16/18 

Cadmium 

Qbt 4 64 17 0.0565 to [0.661] 1.63 0/64 0/64 

Soil 49 49 471 to 7110 6120 3/49 0/49 

Fill 18 18 2030 to 27500 6120 10/18 0/18 

Calcium 

Qbt 4 64 64 197 to 25600 2200 22/64 0/64 

Soil 43 39 0.972 to 33.7 231 0/43 0/43 

Fill 18 18 3.11 to 127 231 0/18 0/18 

Chloride 

Qbt 4 60 51 0.487 to 93.4 94.6 0/60 0/60 

Soil 39 39 1.81 to 185 19.3 16/39 0/39 

Fill 18 18 6.57 to 18.4 19.3 0/18 0/18 

Chromium 

Qbt 4 59 56 [0.256] to 22.7 7.14 21/59 0/59 
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Table B-5.1-1 (continued) 

Analyte Media 

Number 
of 

Analyses 

Number 
of 

Detects 

Concentration 
Rangea 
(mg/kg) 

Background 
Value 

(mg/kg) 

Frequency 
of Detects 

above 
Background 

Value 

Frequency of 
Nondetects 

above 
Background 

Value 

Soil 49 49 0.684 to 9.53 8.64 1/49 0/49 

Fill 18 18 1.62 to 10.4 8.64 1/18 0/18 

Cobalt 

Qbt 4 64 63 0.193 to 275 3.14 18/64 0/64 

Soil 49 49 1.68 to 1410 14.7 31/49 0/49 

Fill 18 18 3.7 to 23 14.7 3/18 0/18 

Copper 

Qbt 4 64 64 1.09 to 224 4.66 36/64 0/64 

Soil 44 21 0.141 to [4.17] 0.5 7/44 11/44 

Fill 18 0 [0.222 to 0.312] 0.5 0/18 0/18 

Cyanide 
(Total) 

Qbt 4 56 11 0.0643 to [13.8] 0.5 1/56 5/56 

Soil 43 38 [1.04] to 26.9 na 38/43 n/a 

Fill 18 17 1 to 15.8 na 17/18 n/a 

Fluoride 

Qbt 4 60 40 [0.548] to 34.4 na 40/60 n/a 

Soil 49 49 3370 to 25400 21500 1/49 0/49 

Fill 18 18 9720 to 25400 21500 3/18 0/18 

Iron 

Qbt 4 64 64 4490 to 23700 14500 10/64 0/64 

Soil 49 49 4.86 to 204 22.3 22/49 0/49 

Fill 18 18 7.97 to 43.9 22.3 5/18 0/18 

Lead 

Qbt 4 64 60 [0.818] to 62.3 11.2 18/64 0/64 

Soil 49 49 355 to 3590 4610 0/49 0/49 

Fill 18 18 1230 to 4530 4610 0/18 0/18 

Magnesium 

Qbt 4 64 64 92.3 to 9480 1690 13/64 0/64 

Soil 49 49 28.5 to 619 671 0/49 0/49 

Fill 18 18 174 to 659 671 0/18 0/18 

Manganese 

Qbt 4 64 64 56.9 to 1080 482 3/64 0/64 

Soil 46 42 0.0051 to 1.71 0.1 17/46 0/46 

Fill 18 18 0.0119 to 0.102 0.1 1/18 0/18 

Mercury 

Qbt 4 62 54 0.0012 to 0.696 0.1 1/62 0/62 

Soil 49 49 1.12 to 47.7 15.4 1/49 0/49 

Fill 16 16 4.63 to 9.66 15.4 0/16 0/16 

Nickel 

Qbt 4 62 62 0.309 to 24.4 6.58 7/62 0/62 

Soil 41 24 [1.02] to 22.4 na 24/41 n/a 

Fill 14 3 0.935 to 1.84 na 3/14 n/a 

Nitrate 

Qbt 4 54 19 0.448 to 5.47 na 19/54 n/a 
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Table B-5.1-1 (continued) 

Analyte Media 

Number 
of 

Analyses 

Number 
of 

Detects 

Concentration 
Rangea 
(mg/kg) 

Background 
Value 

(mg/kg) 

Frequency 
of Detects 

above 
Background 

Value 

Frequency of 
Nondetects 

above 
Background 

Value 

Oxalate Qbt 4 6 0 [10.3 to 11.7] na 0/6 n/a 

Soil 44 1 0.000605 to 
[0.00408] 

na 1/44 n/a Perchlorate 

Qbt 4 60 7 0.000589 to 
[0.00269] 

na 7/60 n/a 

Soil 49 49 343 to 2850 3460 0/49 0/49 

Fill 18 18 1190 to 4160 3460 1/18 0/18 

Potassium 

Qbt 4 64 64 123 to 5420 3500 2/64 0/64 

Soil 49 19 0.26 to 3.55 1.52 11/49 22/49 

Fill 18 13 0.876 to 2.17 1.52 5/18 5/18 

Selenium 

Qbt 4 64 19 [0.249] to 2.21 0.3 19/64 40/64 

Soil 49 39 0.0452 to [2.07] 1 2/49 2/49 

Fill 18 18 0.068 to 0.213 1 0/18 0/18 

Silver 

Qbt 4 64 56 0.0165 to 4.39 1 2/64 0/64 

Soil 49 48 86.5 to 1520 915 1/49 0/49 

Fill 18 18 172 to 623 915 0/18 0/18 

Sodium 

Qbt 4 64 64 57 to 740 2770 0/64 0/64 

Soil 43 43 2.12 to 239 293 0/43 0/43 

Fill 18 18 4.64 to 55.1 293 0/18 0/18 

Sulfate 

Qbt 4 60 50 [2.19] to 62.5 157 0/60 0/60 

Soil 49 35 0.0809 to [1] 0.73 1/49 1/49 

Fill 18 18 0.163 to 1.01 0.73 1/18 0/18 

Thallium 

Qbt 4 64 40 0.0206 to 0.826 1.1 0/64 0/64 

Soil 50 50 0.33 to 57.4 1.82 31/50 0/50 

Fill 18 18 0.553 to 1.23 1.82 0/18 0/18 

Uranium 

Qbt 4 64 64 0.25 to 3.01 2.4 4/64 0/64 

Soil 49 49 3.83 to 253 39.6 23/49 0/49 

Fill 18 18 12.9 to 36.1 39.6 0/18 0/18 

Vanadium 

Qbt 4 64 64 1.2 to 51.6 17 21/64 0/64 

Soil 49 49 19.8 to 883 48.8 28/49 0/49 

Fill 18 18 17.5 to 89.9 48.8 8/18 0/18 

Zinc 

Qbt 4 64 64 12.4 to 200 63.5 6/64 0/64 
a Values in brackets are detection limits, although some chemicals may be detected at values within this range. 
b na = Not available. 
c n/a = Not applicable. 
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Table B-5.1-2 
Summary of Samples with Inorganic Chemicals above Background Values in Soil, Fill, and Tuff at SWMU 16-003(o) 
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Soil Background Value 29200 0.83 8.17 295 1.83 0.4 6120 19.3 8.64 14.7 0.5 naa 21500 22.3 
Qbt 2,3,4 Background Value 7340 0.5 2.79 46 1.21 1.63 2200 7.14 3.14 4.66 0.5 na 14500 11.2 
RE16-05-55854 16-23590 4–4.5 Fill N —b — — — — 0.607 (U) — — — — — 7.32 (J-) — — 

RE16-05-55859 16-23590 6–6.5 Qbt 4 N 15700 — 3.96 83.2 (J+) — — 2800 8.07 — 6.12 — 5.29 (J-) — — 

RE16-05-55855 16-23591 4–4.5 Fill N — — — — — 0.584 (U) 8270 — — — — 1 (J-) — — 

RE16-05-55860 16-23591 6–6.5 Qbt 4 N 11500 — 4.13 98.1 (J+) — — 5630 — 5.06 7.59 13.8 (UJ) 1.97 (J-) — 12.3 

RE16-05-55865 16-23601 4–4.5 Fill N — — — — — 0.591 (U) 10300 — — — — 4.77 (J-) — — 

RE16-05-55870 16-23601 6–6.5 Qbt 4 N 20700 — 5.78 433 (J+) — — 6860 10.1 3.17 8.83 — 9.39 (J-) 14700 14.5 

RE16-05-55861 16-23597 4–4.5 Fill N — — — — — 0.576 (U) 18000 — — — — — — — 

RE16-05-55869 16-23597 6–6.5 Qbt 4 N — — 2.97 93.3 (J+) — — 4850 — — 5.8 — 0.757 (J-) — — 

RE16-05-55873 16-23609 4–4.5 Fill N — — — — — 0.602 (U) 14400 — — — — 2.91 (J-) — 23.4 

RE16-05-55874 16-23609 6–6.5 Qbt 4 N 11300 — 5.23 91.6 (J+) — — 8990 7.78 3.34 9.37 — 4.73 (J-) — 14.7 

RE16-05-55871 16-23607 4–4.5 Fill N 35800 — 8.73 — — 0.634 (U) 27500 — — 15.4 — 15.8 (J-) 22600 25.6 

RE16-05-55872 16-23607 6–6.5 Qbt 4 N 18200 — 6.72 158 (J+) — — 4250 16 — 6.67 — 34.4 (J-) — — 

RE16-05-55877 16-23613 4–4.5 Fill N — — — — — 0.605 (U) 6410 — — — — 3.49 (J-) — — 

RE16-05-55878 16-23613 6–6.5 Qbt 4 N 27100 0.52 (UJ) 5.73 183 (J+) 1.4 — 8960 13.9 3.4 10.3 — 9.95 (J-) 19600 13.4 

RE16-05-55875 16-23611 4–4.5 Fill N — — 9.61 — — — 7100 — — 23 — 1.9 (J-) — 43.9 

RE16-05-55876 16-23611 6–6.5 Qbt 4 N 17900 — 4.8 99.8 (J+) — — 12100 12.1 3.18 15.9 — 1.8 (J-) 20000 25.4 

RE16-05-61923 16-24900 3–3.5 Soil N — — — — — 0.602 (U) — — — — — 11 — — 

RE16-05-61924 16-24900 5–5.5 Qbt 4 N — — 5.06 — — — — — — — — 6.86 — — 

RE16-05-55881 16-23617 4–4.5 Fill N — — — — — 0.634 (U) 10200 — — — — 3.94 (J-) — 27.1 

RE16-05-55882 16-23617 6–6.5 Qbt 4 N 9780 — — 110 (J+) — — 3730 — — 5.08 — 5.11 (J-) — — 

RE16-05-55879 16-23615 4–4.5 Fill N — — — — — 0.554 (U) 6540 — — — — 1.77 (J-) — — 

RE16-05-55880 16-23615 6–6.5 Qbt 4 N 7840 — — 57.8 (J+) — — 3270 — — — — 2.05 (J-) — — 

RE16-05-55885 16-23621 4–4.5 Fill N — — — — — 0.6 (U) 14800 — — — — 11.9 (J-) 22000 38.1 

RE16-05-55886 16-23621 6–6.5 Qbt 4 N 34700 — 2.93 291 (J+) 1.23 — 21700 15.4 — 10.6 (J+) — 8.61 (J-) 22300 16.6 

RE16-05-55884 16-23619 6–6.5 Qbt 4 N 34000 — — 307 (J+) 1.4 — 8690 15.2 — 11.2 (J+) — 17.1 (J-) 20700 15.4 

RE16-05-55883 16-23619 4–4.5 Fill N — — — — — 0.637 (U) — — — 19.1 (J+) — 8.49 (J-) 25400 — 

RE16-05-61917 16-24894 8–8.5 Soil N — — — — — — — 21.3 — 182 — 2.35 (J-) — 48.3 

RE16-05-61927 16-24894 10–10.5 Qbt 4 N 14700 — 7.76 105 — — 3560 8.53 6.78 5.93 — 1.05 (J) 15500 20.1 

RE16-05-61919 16-24896 6–6.5 Soil N — — — — — 0.572 (U) — — — — — 2.25 (J-) — 29.3 

RE16-05-61926 16-24896 8–8.5 Qbt 4 N 13700 — — 104 — — 2350 8.53 3.89 5.92 — 3.81 — — 

RE16-05-61922 16-24899 6–6.5 Soil N — — — — — 0.531 (U) — — — — — 1.76 (J-) — — 

RE16-05-61925 16-24899 8–8.5 Qbt 4 N 14500 — — 110 — — 2210 10 5.98 6.12 — 3.65 — 12  
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Table B-5.1-2 (continued) 
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Soil Background Value 29200 0.83 8.17 295 1.83 0.4 6120 19.3 8.64 14.7 0.5 naa 21500 22.3 
Qbt 2,3,4 Background Value 7340 0.5 2.79 46 1.21 1.63 2200 7.14 3.14 4.66 0.5 na 14500 11.2 
RE16-05-61914 16-24891 8–8.5 Soil N — — — — — 0.573 (U) — — — — — 2.11 (J-) — — 

RE16-05-61928 16-24891 10–10.5 Qbt 4 N 23000 — 3.22 169 — — 3940 12.9 4.48 7.46 — 2.16 16700 14.3 

RE16-05-55919 16-23647 8–8.5 Qbt 4 N — — — 54.3 (J+) — — — — — — 0.848 4.55 — — 

RE16-05-55920 16-23647 10–10.5 Qbt 4 N — — 4.79 90 (J+) — — 2430 (J+) — — — — 9.41 — — 

RE16-05-55918 16-23646 8–8.5 Qbt 4 N — — — 50.1 (J+) — — — — — — — 3.72 — — 

RE16-05-55921 16-23646 10–10.5 Qbt 4 N 8430 — 5.06 104 (J+) — — 2330 (J+) — — — — 8.2 — — 

RE16-05-55911 16-23639 4–4.5 Fill N — — — — — 0.629 (U) — — — — — 5.95 (J-) — — 

RE16-05-55912 16-23639 6–6.5 Qbt 4 N — — — 59.4 — — — — — — — 1.83 (J-) — — 

RE16-05-55851 16-23587 4–4.5 Fill N — — — — — 0.6 (U) — — — — — 1.67 — — 

RE16-05-55910 16-23638 4–4.5 Fill N — — — — — 0.619 (U) — — — — — 6.89 (J-) — — 

RE16-05-55913 16-23638 6–6.5 Qbt 4 N 12600 — — 88.3 — — 2680 — — — — 7.14 (J-) — — 

RE16-05-55852 16-23588 4–4.5 Fill N — — — — — — — — — — — 1.21 — — 

RE16-05-55909 16-23637 4–4.5 Fill N — — — — — 0.593 (U) — — — — — 4.84 (J-) — — 

RE16-05-55914 16-23637 6–6.5 Qbt 4 N — — — 49.4 — — — — — — — 2.57 (J-) — — 

RE16-05-55908 16-23636 4–4.5 Fill N — — — — — 0.618 (U) — — 10.4 (J) — — 5.64 (J-) — — 

RE16-05-55915 16-23636 6–6.5 Qbt 4 N 11700 — 3.63 91.3 — — 2270 7.29 — 4.86 — 4.78 (J-) — — 

RE16-05-55981 16-23691 30–31 Qbt 4 N — — — — — — — — — — — — — — 

RE16-05-55982 16-23691 64–67 Qbt 4 N — — — — — — — — — 4.85 — — — — 

RE16-05-55984 16-23691 77–79 Qbt 4 N — — — — — — — — — — — — — — 

RE16-05-55904 16-23691 84–86 Qbt 4 N 28900 — 8.77 1280 1.67 — 25600 (J-) 22.7 9.85 16.3 — — 23700 13.8 

RE16-05-55905 16-23691 120–122 Qbt 4 N — — — — — — — — — — — — — — 

RE16-05-55906 16-23691 157–160 Qbt 4 N — — — — — — — — — — — — — — 

0316-95-0226 16-01536 0–0.33 Soil N — 7.8 (U) 9.3 — 2.2 3.7 9170 192 — 1420 1.6 (U) — 44400 (J) 190 

0316-95-0227 16-01536 3–3.5 Qbt 4 N 8840 5.7 (U) 3.3 52.3 — — 2360 17.6 — 14.8 1.2 (U) — — 11.4 

0316-95-0234 16-01537 0–0.5 Soil Y — 5.97 (U) — — — 0.597 (U) — — — — 1.2 (U) — — — 

0316-95-0235 16-01537 1.5–2 Soil N — 6.35 (U) — — — 0.635 (U) — — — — 1.3 (U) — — — 

0316-95-0236 16-01537 2.5–3.5 Qbt 4 N 8960 (J) 5.76 (U) — 174 (J) — — — 7.9 (J) 8.53 (J) 91.9 (J) 1.18 (U) — 17500 — 

0316-95-0229 16-01663 0–0.33 Soil Y — 10.6 (U) 9 — — 2.4 — 145 — 838 2.1 (U) — — 120 

0316-95-0230 16-01663 0.5–1.5 Qbt 4 N — 5.44 (U) — — — — — — — 37.1 (J) 1.12 (U) — — — 

RE16-05-62038 16-23672 1–1.5 Soil N — — 19.1 — — — — — — 300 (J) — 2.78 (J-) — 149 (J-) 

RE16-05-62039 16-23672 3–3.5 Qbt 4 N 7350 — 8.22 127 (J-) — — — — — 224 (J) — 4.42 (J-) 17300 62.3 (J-) 

RE16-05-62035 16-23669 1–1.5 Soil N — — — — — — — 25.9 (J+) — 116 (J+) — — — 25.7 

RE16-05-62036 16-23669 3–3.5 Qbt 4 N 9980 — 4.07 202 — — — 12.3 (J+) — 28.6 (J+) — — — 13.1 
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Table B-5.1-2 (continued) 
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Soil Background Value 29200 0.83 8.17 295 1.83 0.4 6120 19.3 8.64 14.7 0.5 naa 21500 22.3 
Qbt 2,3,4 Background Value 7340 0.5 2.79 46 1.21 1.63 2200 7.14 3.14 4.66 0.5 na 14500 11.2 
RE16-05-62037 16-23671 0–0.5 Soil N — — — — — 1.2 (J) 7110 (J) — — 644 (J) — 1.19 (J-) — 143 (J-) 

RE16-05-62040 16-23674 1.5–2 Qbt 4 N — — 5.22 173 (J-) — — — — — 80.2 (J) — 2.88 (J-) — 24.2 (J-) 

RE16-05-62041 16-23674 3.5–4 Qbt 4 N — — 3.64 93.9 (J-) — — — — — 46.9 (J) — 3.02 (J-) — 13.1 (J-) 

RE16-05-62042 16-23676 0–0.5 Soil N — — 13.2 — — 0.593 (J) — — — 450 (J) — 1.7 (J-) 25400 75.5 (J-) 

RE16-05-62045 16-23679 1–1.5 Soil N — — — — — — — — — 176 (J) — 5.52 (J-) — 32.8 (J-) 

RE16-05-62046 16-23679 3–3.5 Qbt 4 N 8760 — 3.47 77.4 (J-) — — — — — 22.8 (J) — 4.98 (J-) — — 

RE16-05-62044 16-23678 0–0.5 Soil N — — 26.6 — — 0.568 (J) — — — 274 (J) — 6.77 (J-) — 45.7 (J-) 

RE16-05-62043 16-23677 0–0.5 Soil N — — 15.5 — — 1.81 (J) — — — 924 (J) — 14.5 (J-) — 162 (J-) 

RE16-05-62047 16-23681 3–3.5 Soil N — — 39.5 724 (J-) — 2.94 (J) 6450 (J) — — 1210 (J) — 5.92 (J-) — 171 (J-) 

RE16-05-62050 16-23684 1–1.5 Soil N — — — — — 0.528 (UJ) — — — 40.5 (J) — 5.83 (J-) — — 

RE16-05-62051 16-23684 3–3.5 Qbt 4 N — — 6.77 182 (J-) — — — — — 36.7 (J) — 5.48 (J-) — — 

RE16-05-62048 16-23682 0–0.5 Soil N — 1.08 (J-) 31.7 334 (J-) — 3.77 (J) — — — 1410 (J) — 18 (J-) — 204 (J-) 

RE16-05-62049 16-23683 0–0.5 Soil N — — 11.1 — — 0.682 (J) — — — 289 (J) — 9.12 (J-) — 45.2 (J-) 

RE16-05-55931 16-23659 5–5.5 Soil N — — — — — — — — — — — — — — 

RE16-05-55934 16-23659 10–10.5 Soil N — — — — — — — — — — — — — — 

RE16-05-55932 16-23660 4–4.5 Soil N — — — — — — — — — 48 (J-) — 1.47 (J-) — — 

RE16-05-55935 16-23660 9–9.5 Soil N — — — — — — — — — — — — — — 

RE16-05-61935 16-24912 0–0.5 Soil N — — 12.3 (J+) — — — — 26.8 (J+) — 75.1 (J+) — 2.96 (J-) — — 

RE16-05-61934 16-24911 0–0.5 Soil N — — 15.6 (J+) 548 — 0.626 — 52.1 (J+) — 197 (J+) — 6.24 (J-) — 36.1 

0316-95-0231 16-01669 0–0.5 Soil N — 7.8 (U) 27.5 — — 1.8 — 190 — 805 1.6 (U) — — 111 

RE16-05-55936 16-23664 4.5–5 Soil N — — — — — 0.53 (J) — — 9.53 — — 2.47 (J-) — — 

RE16-05-55938 16-23664 9–9.5 Soil N — — — — — 0.564 (J) — — — 22 (J-) — 2.51 (J-) — — 

RE16-05-61932 16-24909 0–0.5 Soil N — — — — — 0.661 (U) — 23 (J+) — 35.7 (J+) — 8.69 (J-) — — 

RE16-05-61933 16-24910 0–0.5 Soil N — — 29 (J+) 514 — 0.888 — 82.1 (J+) — 219 (J+) 0.687 13.4 (J-) — 47.9 

0316-95-0232 16-01670 0–0.5 Soil N — 8.3 (U) 39.5 314 — 2.7 — 137 — 736 1.7 (U) — — 78.9 

RE16-05-55937 16-23665 4–4.5 Soil N — — — — — 0.526 (J) — — — — — 4.48 (J-) — — 

RE16-05-55939 16-23665 9–9.5 Soil N — — — — — 0.683 — — — — — 1.86 (J-) — — 

RE16-05-61939 16-24916 0–0.5 Soil N — — — — — — — — — 15.2 — 9.28 (J-) — — 

RE16-05-61931 16-24908 0–0.5 Soil N — — 79.4 (J+) 431 — 1.44 — 185 (J+) — 592 (J+) 1.17 10.6 (J-) — 125 

RE16-05-61947 16-24908 4–4.5 Qbt 4 N 11000 (J+) — 4.38 218 — — — — 3.95 8.05 — 4.33 (J-) — — 

RE16-05-61930 16-24907 0–0.5 Soil N — — 82.8 (J+) 466 — 1.72 — 151 (J+) — 454 (J+) 1.06 15.7 (J-) — 73.2 

RE16-05-61946 16-24923 0–0.5 Soil N — — 39.1 1430 — 1.14 6680 70.7 (J) — 169 1.49 26.9 (J-) — 50.1 

RE16-05-61950 16-24927 0–0.5 Soil N — — — 424 — 0.569 (U) — — — — — 3.13 (J) — — 
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Table B-5.1-2 (continued) 
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Soil Background Value 29200 0.83 8.17 295 1.83 0.4 6120 19.3 8.64 14.7 0.5 naa 21500 22.3 
Qbt 2,3,4 Background Value 7340 0.5 2.79 46 1.21 1.63 2200 7.14 3.14 4.66 0.5 na 14500 11.2 
RE16-05-61938 16-24915 0–0.5 Soil N — — 12.8 — — 0.517 (J) — 38.7 — 88.7 0.501 4.22 (J-) — 22.9 

RE16-05-61941 16-24915 2–2.5 Qbt 4 N 16900 — 4.49 75 — — — 13.6 48.3 11 — 3.35 (J-) — — 

RE16-05-61942 16-24919 0–0.5 Soil N — — 8.26 — — 0.415 (J) — 29.3 — 77.6 0.682 6.23 — — 

0316-95-0233 16-01671 0–0.5 Soil N — 7.5 (U) 68.3 358 — 1.2 — 40.1 12.5 175 1.5 (U) — — 50.5 

0316-95-0498 16-02023 0–0.5 Soil N — 5.1 (U) — — — 0.51 (U) — — — — 1 (U) — — — 

RE16-05-61929 16-24906 0–0.5 Soil N — — 36.8 (J+) — — 0.632 (U) — 26.3 (J+) — 29.1 (J+) — 2.36 (J-) — — 

RE16-05-61948 16-24906 2–2.5 Soil N — — — — — 0.607 (U) — — — — — 3.21 (J-) — — 

RE16-05-61937 16-24914 0–0.5 Soil N — — — — — — — — — — — 2.3 (J-) — — 

0316-95-0499 16-02024 0–0.5 Soil Y — 11.5 (U) 65.6 370 — 1.2 (U) — 167 — 329 2.3 (U) — — 103 

RE16-05-55923 16-23651 4–4.5 Qbt 4 N — — 7.64 200 — — — 11.7 — 76.8 (J-) — — — 14 (J) 

RE16-05-55924 16-23651 6–6.5 Qbt 4 N — — 4.3 50.9 — — — — — 12.1 (J-) — — — — 

RE16-05-55925 16-23653 4–4.5 Qbt 4 N — — 3.58 87.3 — — — — — 11.2 (J-) — — — — 

RE16-05-55926 16-23653 6–6.5 Qbt 4 N — — 5.15 118 — — — — — 14.3 (J-) — — — — 

0316-95-0238 16-01664 0–0.33 Soil N — 20.7 (U) — — 2.1 (U) 2.07 (U) — 31 — 102 4.17 (U) — — 31.4 

0316-95-0239 16-01664 2–3.5 Qbt 4 N — 5.96 (U) — — — — — — — 13 (J) 1.2 (U) — — 14.9 

0316-95-0240 16-01538 0–0.5 Soil N — 6.42 (U) — — — 0.64 (U) — — — 19.1 1.3 (U) — — — 

0316-95-0241 16-01539 0–0.5 Soil N — 6.7 (U) — — — 0.67 (U) — — — — 1.4 (U) — — — 

RE16-05-55983 16-23692 0–1 Soil N — — — — — — — 19.6 — 34.9 — — — 23.2 

RE16-05-55963 16-23692 17.5–19 Qbt 4 N — — — — — — — — — — — — — — 

RE16-05-55964 16-23692 36–38 Qbt 4 N — — — — — — — — — — — — — — 

RE16-05-55965 16-23692 44–46 Qbt 4 N — — — — — — — — — — — — — — 

RE16-05-55966 16-23692 78–80 Qbt 4 N — — — — — — — — — — — — — — 

RE16-05-55960 16-23692 159–160 Qbt 4 N — — — — — — — — — — — — — — 

RE16-05-55961 16-23692 192–194 Qbt 4 N — — — — — — — — — — — — — — 

0316-95-0242 16-01540 0–0.5 Soil N — 12.8 (U) — — — 1.3 (U) — — — 32.6 2.6 (U) — — — 

RE16-05-55820 16-01540 2–3 Qbt 4 N — — — — — — — — — — — — — — 

RE16-05-55823 16-23568 0–0.67 Soil N — — — — — — — — — — — 2.34 — — 

RE16-05-56150 16-23568 0.8–2 Qbt 4 N — — 3.42 — — — — — 94.2 — — 1.63 — — 

0316-95-0243 16-01541 0–0.5 Soil N — 10.2 (U) 9.2 — — 1 (U) — 53.1 — 125 2.1 (U) — — 29 

RE16-05-55824 16-23569 0–0.67 Soil N — — — — — — — — — — 1.38 2.45 — — 

RE16-05-56151 16-23569 1.7–3.7 Qbt 4 N 10200 — 3.34 106 1.27 — — 7.44 275 8.25 — 1.16 — — 

0316-95-0244 16-01542 0–0.5 Soil Y — 16.8 (U) 18.4 336 — 1.7 (U) — 68.3 — 146 3.4 (U) — — 33.7 

RE16-05-55929 16-23657 3.5–4 Qbt 4 N — — — — — — — — — — — — — — 
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Table B-5.1-2 (continued) 
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Soil Background Value 29200 0.83 8.17 295 1.83 0.4 6120 19.3 8.64 14.7 0.5 naa 21500 22.3 
Qbt 2,3,4 Background Value 7340 0.5 2.79 46 1.21 1.63 2200 7.14 3.14 4.66 0.5 na 14500 11.2 
RE16-05-55930 16-23657 5.5–6 Qbt 4 N — — — — — — — — — — — — — — 

RE16-05-55927 16-23655 3–3.5 Qbt 4 N 9210 — 4.18 149 — — — — — 11.9 (J-) — 1.11 (J-) — — 

RE16-05-55928 16-23655 5–5.5 Qbt 4 N — — — — — — — — — — — 0.643 (J-) — — 

RE16-05-56152 16-23751 0–0.6 Qbt 4 N — — — — — — — — — — — — — — 

RE16-05-56153 16-23751 1.4–2.5 Qbt 4 N — — — — — — — — 68.5 — — 1.08 — — 

RE16-05-55986 16-23693 0–0.25 Soil N — — — 656 — — — — — — — 1.15 (J) — — 

RE16-05-55987 16-23693 2.8–3.5 Qbt 4 N 7420 0.536 (UJ) — 259 — — — 9.67 84.6 — — 2.2 — — 

RE16-05-56163 16-23749 0.25–0.80 Soil N — — — 675 — — — — — — — 2.9 — — 

RE16-05-56146 16-23749 1–1.5 Qbt 4 N — — — 68.2 — — — — 89.9 — — 0.558 (J) — — 
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Table B-5.1-2 (continued) 
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Soil Background Value 4610 671 0.1 15.4 na na 3460 1.52 1 915 0.73 1.82 39.6 48.8 
Qbt 2,3,4 Background Value 1690 482 0.1 6.58 na na 43700 0.3 1 2770 1.1 2.4 17 63.5 
RE16-05-55854 16-23590 4–4.5 Fill N — — — — 1.84 — — — — — — — — 51.3 

RE16-05-55859 16-23590 6–6.5 Qbt 4 N 1920 (J+) — — — 2 — — 1.01 (J) — — — — 17.2 — 

RE16-05-55855 16-23591 4–4.5 Fill N — — — — 1.46 — — — — — — — — 55.1 

RE16-05-55860 16-23591 6–6.5 Qbt 4 N — — — — 0.612 (J) — — 1.23 (J) — — — — — — 

RE16-05-55865 16-23601 4–4.5 Fill N — — — — — — — 1.61 (J) — — — — — — 

RE16-05-55870 16-23601 6–6.5 Qbt 4 N 2100 (J+) — — 6.64 (J-) — — — 1.46 (J) — — — — 19.9 — 

RE16-05-55861 16-23597 4–4.5 Fill N — — — — — — — — — — — — — 57 

RE16-05-55869 16-23597 6–6.5 Qbt 4 N — — — — — — — 0.76 (J) — — — — — 153 

RE16-05-55873 16-23609 4–4.5 Fill N — — — — — — — — — — — — — 76.4 

RE16-05-55874 16-23609 6–6.5 Qbt 4 N — — — — — — — 1.33 (J) — — — — — — 

RE16-05-55871 16-23607 4–4.5 Fill N — — — — 0.935 (J) — 4160 (J+) 2.03 — — 1.01 — — 76.1 

RE16-05-55872 16-23607 6–6.5 Qbt 4 N 1860 (J+) — — — — — — 0.924 (J) — — — — 17.3 — 

RE16-05-55877 16-23613 4–4.5 Fill N — — — — — — — 1.81 (U) — — — — — — 

RE16-05-55878 16-23613 6–6.5 Qbt 4 N 3420 (J+) — — 13.9 (J-) — — 3550 (J+) 1.27 (J) — — — — 25.2 — 

RE16-05-55875 16-23611 4–4.5 Fill N — — — — — — — — — — — — — 89.9 

RE16-05-55876 16-23611 6–6.5 Qbt 4 N 2110 (J+) — — 9.29 (J-) — — — 2.21 — — — — 18.5 — 

RE16-05-61923 16-24900 3–3.5 Soil N — — — — — — — 1.81 (U) — — — — — — 

RE16-05-61924 16-24900 5–5.5 Qbt 4 N — — — — — 0.000927 (J) — 1.77 (U) — — — — — — 

RE16-05-55881 16-23617 4–4.5 Fill N — — — — — — — 1.91 — — — — — 56.3 

RE16-05-55882 16-23617 6–6.5 Qbt 4 N — — — — — — — 1.82 (U) — — — — — — 

RE16-05-55879 16-23615 4–4.5 Fill N — — — — — — — — — — — — — — 

RE16-05-55880 16-23615 6–6.5 Qbt 4 N — — — — — — — 1.81 (U) — — — — — — 

RE16-05-55885 16-23621 4–4.5 Fill N — — — — — — — 1.82 — — — — — 52.8 

RE16-05-55886 16-23621 6–6.5 Qbt 4 N 3470 — — — — — — 1.45 (J) — — — — 21.8 — 

RE16-05-55884 16-23619 6–6.5 Qbt 4 N 3520 — — — — — — 2.13 — — — — 20.5 — 

RE16-05-55883 16-23619 4–4.5 Fill N — — — — — — — 2.17 — — — — — — 

RE16-05-61917 16-24894 8–8.5 Soil N — — 0.144 (J) — — — — 1.83 (U) — — 0.759 — — 179 

RE16-05-61927 16-24894 10–10.5 Qbt 4 N 1820 515 (J+) — — 2.94 — — 1.78 (U) — — — — 30.8 — 

RE16-05-61919 16-24896 6–6.5 Soil N — — — — — — — 1.71 (U) — — — — — — 

RE16-05-61926 16-24896 8–8.5 Qbt 4 N 1890 — — — 0.448 (J) — — 1.71 (U) — — — — 18.4 — 

RE16-05-61922 16-24899 6–6.5 Soil N — — — — — — — 1.59 (U) — — — — — — 

RE16-05-61925 16-24899 8–8.5 Qbt 4 N 2030 — — — 4.92 — — 1.64 (U) — — — — 24.2 — 
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Table B-5.1-2 (continued) 

Sa
m

pl
e I

D 

Lo
ca

tio
n 

ID
 

De
pt

h 
(ft

) 

Me
di

a 

Ex
ca

va
tio

n 
Fl

ag
 

Ma
gn

es
iu

m
 

Ma
ng

an
es

e 

Me
rc

ur
y 

Ni
ck

el 

Ni
tra

te
 

Pe
rc

hl
or

at
e 

Po
ta

ss
iu

m
 

Se
len

iu
m

 

Si
lve

r 

So
di

um
 

Th
all

iu
m

 

Ur
an

iu
m

 

Va
na

di
um

 

Zi
nc

 

Soil Background Value 4610 671 0.1 15.4 na na 3460 1.52 1 915 0.73 1.82 39.6 48.8 
Qbt 2,3,4 Background Value 1690 482 0.1 6.58 na na 43700 0.3 1 2770 1.1 2.4 17 63.5 
RE16-05-61914 16-24891 8–8.5 Soil N — — — — — — — 1.72 (U) — — — — — — 

RE16-05-61928 16-24891 10–10.5 Qbt 4 N 3020 — — 7.15 1.57 — — 1.77 (U) — — — — 28.5 — 

RE16-05-55919 16-23647 8–8.5 Qbt 4 N — — — — 1.6 — — 1.17 (J) — — — — — — 

RE16-05-55920 16-23647 10–10.5 Qbt 4 N — — — — — — — 1.75 (U) — — — — — — 

RE16-05-55918 16-23646 8–8.5 Qbt 4 N — — — — — — — 1.78 (U) — — — — — — 

RE16-05-55921 16-23646 10–10.5 Qbt 4 N — — — — — — — 1.82 (U) — — — — — — 

RE16-05-55911 16-23639 4–4.5 Fill N — — — — — — — 1.89 (U) — — — — — — 

RE16-05-55912 16-23639 6–6.5 Qbt 4 N — — — — — — — 1.79 (U) — — — — — — 

RE16-05-55851 16-23587 4–4.5 Fill N — — — — — — — — — — — — — — 

RE16-05-55910 16-23638 4–4.5 Fill N — — — — — — — 1.86 (U) — — — — — — 

RE16-05-55913 16-23638 6–6.5 Qbt 4 N — — — — — — — 0.763 (J) — — — — — — 

RE16-05-55852 16-23588 4–4.5 Fill N — — — — — — — 1.71 (U) — — — — — — 

RE16-05-55909 16-23637 4–4.5 Fill N — — 0.102 — — — — 1.78 (U) — — — — — — 

RE16-05-55914 16-23637 6–6.5 Qbt 4 N — — — — — — — 1.71 (U) — — — — — — 

RE16-05-55908 16-23636 4–4.5 Fill N — — — — — — — — — — — — — — 

RE16-05-55915 16-23636 6–6.5 Qbt 4 N — — — — — — — 1.79 (U) — — — — — — 

RE16-05-55981 16-23691 30–31 Qbt 4 N — — — — — 0.000679 (J) — 0.529 (U) — — — — — — 

RE16-05-55982 16-23691 64–67 Qbt 4 N — — — — — 0.000785 (J) — 0.552 (U) — — — — — — 

RE16-05-55984 16-23691 77–79 Qbt 4 N — — — — — — — 0.515 (U) — — — — — — 

RE16-05-55904 16-23691 84–86 Qbt 4 N 9480 — — 24.4 — 0.000671 (J) 5420 0.735 (U) — — — — 41.5 — 

RE16-05-55905 16-23691 120–122 Qbt 4 N — — — — — — — 0.859 (U) — — — — — — 

RE16-05-55906 16-23691 157–160 Qbt 4 N — — — — — — — 0.348 (U) — — — — — — 

0316-95-0226 16-01536 0–0.33 Soil N — — 1.21 22.3 — — — 4.6 4.1 — — 11.4 78.7 967 (J) 

0316-95-0227 16-01536 3–3.5 Qbt 4 N — — — — — — — — — — — — — — 

0316-95-0234 16-01537 0–0.5 Soil Y — — — — — — — — — — — 1.9 — — 

0316-95-0235 16-01537 1.5–2 Soil N — — — — — — — — — — — 2.16 — — 

0316-95-0236 16-01537 2.5–3.5 Qbt 4 N — 1080 (J) — 11.4 (J-) — — — — — — — — 26.6 (J) 133 (J+) 

0316-95-0229 16-01663 0–0.33 Soil Y — — 1.78 — — — — 4.6 3.3 — — 6.75 49 515 (J) 

0316-95-0230 16-01663 0.5–1.5 Qbt 4 N — — — — — — — — — — — — — — 

RE16-05-62038 16-23672 1–1.5 Soil N — — 1.07 — 1.97 — — 1.66 — — — 3.23 97.6 281 (J) 

RE16-05-62039 16-23672 3–3.5 Qbt 4 N — — 0.696 — 2.93 — — 1.13 (J) — — — 2.67 51.6 200 (J) 

RE16-05-62035 16-23669 1–1.5 Soil N — — 0.143 (J+) — — — — 1.56 (U) — — — 4.78 57.2 145 
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Table B-5.1-2 (continued) 
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Soil Background Value 4610 671 0.1 15.4 na na 3460 1.52 1 915 0.73 1.82 39.6 48.8 
Qbt 2,3,4 Background Value 1690 482 0.1 6.58 na na 43700 0.3 1 2770 1.1 2.4 17 63.5 
RE16-05-62036 16-23669 3–3.5 Qbt 4 N — — — — — — — 0.677 (J) — — — 2.78 34.5 — 

RE16-05-62037 16-23671 0–0.5 Soil N — — 1.71 (J) — 4.28 — — 1.75 (J) 1.16 (J) — — 18.7 (J) 62 (J) 442 (J) 

RE16-05-62040 16-23674 1.5–2 Qbt 4 N — — — — 5.47 — — 0.791 (J) — — — 3.01 25.3 94.1 (J) 

RE16-05-62041 16-23674 3.5–4 Qbt 4 N — — — — 2.56 — — 1.69 (U) — — — — — 64 (J) 

RE16-05-62042 16-23676 0–0.5 Soil N — — 0.824 47.7 (J+) 4.71 0.000605 (J) — 1.55 — — — 7.65 72.2 336 (J) 

RE16-05-62045 16-23679 1–1.5 Soil N — — 0.121 — 6.19 — — — — — — 4.91 — 142 (J) 

RE16-05-62046 16-23679 3–3.5 Qbt 4 N — — — — 1.27 — — 0.698 (J) — — — — — — 

RE16-05-62044 16-23678 0–0.5 Soil N — — 0.161 — 4.28 — — — — — — 8.78 55.8 224 (J) 

RE16-05-62043 16-23677 0–0.5 Soil N — — 0.621 — 15.6 — — 2.61 — — — 27.6 109 559 (J) 

RE16-05-62047 16-23681 3–3.5 Soil N — — 0.705 — 6.8 — — 3.11 1.99 — — 49.2 168 713 (J) 

RE16-05-62050 16-23684 1–1.5 Soil N — — — — 2.8 — — 1.58 (J) — — — 3.45 — 62.4 (J) 

RE16-05-62051 16-23684 3–3.5 Qbt 4 N — — — — 1.22 — — 1.69 (U) — — — — 31 76.7 (J) 

RE16-05-62048 16-23682 0–0.5 Soil N — — 0.641 — — — — 3.53 — — — 57.4 137 883 (J) 

RE16-05-62049 16-23683 0–0.5 Soil N — — 0.135 — 9.43 — — — — — — 10.2 63 360 (J) 

RE16-05-55931 16-23659 5–5.5 Soil N — — — — — — — 1.96 (U) — — — — — — 

RE16-05-55934 16-23659 10–10.5 Soil N — — — — — — — 1.99 (U) — — — — — — 

RE16-05-55932 16-23660 4–4.5 Soil N — — — — 1.35 (J+) — — 1.87 (U) — — — 2.02 — 51.3 

RE16-05-55935 16-23660 9–9.5 Soil N — — — — — — — 2.16 (U) — — — — — — 

RE16-05-61935 16-24912 0–0.5 Soil N — — — — 17.3 — — — — — — 9.81 74.9 116 

RE16-05-61934 16-24911 0–0.5 Soil N — — 0.106 — 14.5 — — — — — — 8.31 65.3 193 

0316-95-0231 16-01669 0–0.5 Soil N — — 1 (J) — — — — 1.7 1.4 (J) — — 16.3 134 494 

RE16-05-55936 16-23664 4.5–5 Soil N — — — — — — — 1.73 (U) — — — — — — 

RE16-05-55938 16-23664 9–9.5 Soil N — — — — — — — 1.73 (U) — — — — — — 

RE16-05-61932 16-24909 0–0.5 Soil N — — — — 1.07 (J) — — — — — — — — 63.6 

RE16-05-61933 16-24910 0–0.5 Soil N — — — — 7.98 — — 2.07 — — — 17 124 230 

0316-95-0232 16-01670 0–0.5 Soil N — — 0.43 (J) — — — — 2.7 — — — 13.3 170 493 

RE16-05-55937 16-23665 4–4.5 Soil N — — — — — — — 1.79 (U) — — — — — — 

RE16-05-55939 16-23665 9–9.5 Soil N — — — — — — — 1.71 (U) — — — — — — 

RE16-05-61939 16-24916 0–0.5 Soil N — — — — 1.36 — — 1.84 (U) — — — — — — 

RE16-05-61931 16-24908 0–0.5 Soil N — — 0.244 — 9.74 — — 3.19 — — — 28.7 253 373 

RE16-05-61947 16-24908 4–4.5 Qbt 4 N — — — — 1.26 (J-) 0.000589 (J-) — 1.65 (U) — — — — 21.4 (J) — 

RE16-05-61930 16-24907 0–0.5 Soil N — — — — 22.4 — — 3.55 — — — 26.7 206 715 
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Table B-5.1-2 (continued) 
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Soil Background Value 4610 671 0.1 15.4 na na 3460 1.52 1 915 0.73 1.82 39.6 48.8 
Qbt 2,3,4 Background Value 1690 482 0.1 6.58 na na 43700 0.3 1 2770 1.1 2.4 17 63.5 
RE16-05-61946 16-24923 0–0.5 Soil N — — — — 9.55 (J-) — — 2.01 (U) — — — 12.9 148 (J) 195 

RE16-05-61950 16-24927 0–0.5 Soil N — — — — — — — 1.71 (U) — — — — — — 

RE16-05-61938 16-24915 0–0.5 Soil N — — — — 11.5 — — 1.74 (U) — — — 8.81 61.1 146 

RE16-05-61941 16-24915 2–2.5 Qbt 4 N 2290 — — — 1.19 — — 1.62 (U) — — — — 24.7 — 

RE16-05-61942 16-24919 0–0.5 Soil N — — — — 3.26 — — 1.79 (U) — — — — 50.5 187 

0316-95-0233 16-01671 0–0.5 Soil N — — 0.26 (J) — — — — 1.7 — — — 12.3 193 255 

0316-95-0498 16-02023 0–0.5 Soil N — — — — — — — — — — — 2.32 41.5 — 

RE16-05-61929 16-24906 0–0.5 Soil N — — — — 7.02 — — 1.9 (U) — — — — — — 

RE16-05-61948 16-24906 2–2.5 Soil N — — — — — — — 1.82 (U) — — — — — — 

RE16-05-61937 16-24914 0–0.5 Soil N — — — — 3.61 — — 1.85 (U) — — — — — — 

0316-95-0499 16-02024 0–0.5 Soil Y — — 0.83 (J) — — — — 2 1.2 (U) — — 17.3 265 72.2 

RE16-05-55923 16-23651 4–4.5 Qbt 4 N — — — — 2.24 (J+) — — 1.6 (U) — — — — 29 — 

RE16-05-55924 16-23651 6–6.5 Qbt 4 N — — — — 1.66 (J+) — — 1.58 (U) — — — — — — 

RE16-05-55925 16-23653 4–4.5 Qbt 4 N — — — — 1.67 (J+) — — 1.6 (U) — — — — — — 

RE16-05-55926 16-23653 6–6.5 Qbt 4 N — — — — 1.8 (J+) — — 1.6 (U) — — — — — — 

0316-95-0238 16-01664 0–0.33 Soil N — — 0.38 (J) — — — — — 2.07 (U) 1520 (J) 1 (U) 3.44 50.8 152 (J-) 

0316-95-0239 16-01664 2–3.5 Qbt 4 N — — — — — — — — — — — 2.46 — — 

0316-95-0240 16-01538 0–0.5 Soil N — — — — — — — — — — — 2.36 — — 

0316-95-0241 16-01539 0–0.5 Soil N — — — — — — — — — — — 2.83 — — 

RE16-05-55983 16-23692 0–1 Soil N — — — — — — — 1.77 — — — 2.73 55.3 69.9 

RE16-05-55963 16-23692 17.5–19 Qbt 4 N — — — — — 0.000603 (J) — 0.51 (U) — — — — — — 

RE16-05-55964 16-23692 36–38 Qbt 4 N — — — — — — — 0.509 (U) — — — — — — 

RE16-05-55965 16-23692 44–46 Qbt 4 N — — — — — — — 0.635 — — — — — — 

RE16-05-55966 16-23692 78–80 Qbt 4 N — — — — — — — 0.512 (U) — — — — — — 

RE16-05-55960 16-23692 159–160 Qbt 4 N — — — — — — — 0.507 (U) — — — — — — 

RE16-05-55961 16-23692 192–194 Qbt 4 N — — — — — — — 0.615 (U) — — — — — — 

0316-95-0242 16-01540 0–0.5 Soil N — — 0.11 (J) — — — — — 1.3 (U) — — 5.24 75 104 

RE16-05-55820 16-01540 2–3 Qbt 4 N — — — — — 0.000863 (J) — 0.366 (J) — — — — — — 

RE16-05-55823 16-23568 0–0.67 Soil N — — — — — — — — — — — 6.44 — — 

RE16-05-56150 16-23568 0.8–2 Qbt 4 N — — — — — — — 0.558 (U) — — — — — — 

0316-95-0243 16-01541 0–0.5 Soil N — — 0.14 (J) — — — — — — — — 6.77 106 210 

RE16-05-55824 16-23569 0–0.67 Soil N — — — — 12.8 — — — — — — 4.6 — — 
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Table B-5.1-2 (continued) 
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Soil Background Value 4610 671 0.1 15.4 na na 3460 1.52 1 915 0.73 1.82 39.6 48.8 
Qbt 2,3,4 Background Value 1690 482 0.1 6.58 na na 43700 0.3 1 2770 1.1 2.4 17 63.5 
RE16-05-56151 16-23569 1.7–3.7 Qbt 4 N — — — 8.19 — — — 0.564 (U) 1.21 — — — — — 

0316-95-0244 16-01542 0–0.5 Soil Y — — 0.2 (J) — — — — 1.6 (J) 1.7 (U) 1120 (J) 0.83 (U) 8.13 103 269 

RE16-05-55929 16-23657 3.5–4 Qbt 4 N — — — — — — — 1.64 (U) — — — — — — 

RE16-05-55930 16-23657 5.5–6 Qbt 4 N — — — — — — — 1.61 (U) — — — — — — 

RE16-05-55927 16-23655 3–3.5 Qbt 4 N — — — — — — — 1.16 (J) — — — — 25.6 — 

RE16-05-55928 16-23655 5–5.5 Qbt 4 N — — — — — — — 1.68 (U) — — — — — — 

RE16-05-56152 16-23751 0–0.6 Qbt 4 N — — — — — — — 0.525 (U) — — — — — — 

RE16-05-56153 16-23751 1.4–2.5 Qbt 4 N — — — — — — — — — — — — — — 

RE16-05-55986 16-23693 0–0.25 Soil N — — — — 3.12 — — — — — — — — 55.9 

RE16-05-55987 16-23693 2.8–3.5 Qbt 4 N — 564 — — 1.23 (J) — — 0.66 (U) 4.39 — — — — — 

RE16-05-56163 16-23749 0.25–0.80 Soil N — — — — — — — — 1.15 — — — — — 

RE16-05-56146 16-23749 1–1.5 Qbt 4 N — — — — — — — 0.588 (U) — — — — — — 
Note: Units are in mg/kg. 
a na = Not available. 
b — = Not detected above BV or not analyzed. 
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Table B-5.2-1 
Frequency of Organic Chemicals Detected in Soil, Fill, and Tuff at SWMU 16-003(o) 

Analyte Media 
Number of 
Analyses 

Number of 
Detects 

Concentration Range* 
(mg/kg) 

Frequency of 
Detects 

3,5-Dinitroaniline Fill 16 1 0.338 to [1] 1/16 

Acenaphthene Soil 56 18 [0.001] to 14.1 18/56 

Acenaphthene Fill 18 12 [0.0385] to 1.43 12/18 

Acenaphthene Qbt 4 63 20 0.0164 to 6.51 20/63 

Acetone Soil 49 15 [0.0047] to 0.212 15/49 

Acetone Fill 18 14 0.0049 to 0.045 14/18 

Acetone Qbt 4 62 30 0.0026 to 0.0365 30/62 

Amino-2,6-dinitrotoluene[4-] Soil 51 9 [0.091] to 1.07 9/51 

Amino-2,6-dinitrotoluene[4-] Qbt 4 59 1 [0.09 to 0.5] 1/59 

Amino-4,6-dinitrotoluene[2-] Soil 51 2 [0.075 to 0.5] 2/51 

Anthracene Soil 56 22 [0.001] to 19.4 22/56 

Anthracene Fill 18 12 [0.0385] to 1.84 12/18 

Anthracene Qbt 4 63 25 0.0071 to 10.7 25/63 

Benzo(a)anthracene Soil 56 17 [0.001] to 32.3 17/56 

Benzo(a)anthracene Fill 18 9 0.0359 to 1.98 9/18 

Benzo(a)anthracene Qbt 4 63 14 0.0179 to 17.2 14/63 

Benzo(a)pyrene Soil 56 23 0.0015 to 32.4 23/56 

Benzo(a)pyrene Fill 18 10 [0.0385] to 0.59 10/18 

Benzo(a)pyrene Qbt 4 63 17 0.0154 to 0.606 17/63 

Benzo(b)fluoranthene Soil 56 32 0.0022 to 60.1 32/56 

Benzo(b)fluoranthene Fill 18 11 [0.0385] to 2.11 11/18 

Benzo(b)fluoranthene Qbt 4 63 22 0.025 to 22.4 22/63 

Benzo(g,h,I)perylene Soil 56 20 [0.001] to 18.2 20/56 

Benzo(g,h,I)perylene Fill 18 7 [0.0384] to 0.868 7/18 

Benzo(g,h,I)perylene Qbt 4 63 12 [0.0339] to 6.25 12/63 

Benzo(k)fluoranthene Soil 56 17 [0.001] to 14.8 17/56 

Benzo(k)fluoranthene Fill 18 8 0.0188 to 1.18 8/18 

Benzo(k)fluoranthene Qbt 4 63 10 [0.0339] to 10.4 10/63 

Benzoic Acid Soil 56 9 [0.02 to 138] 9/56 

Bis(2-ethylhexyl)phthalate Soil 56 28 [0.01] to 125 28/56 

Bis(2-ethylhexyl)phthalate Fill 18 2 0.0948 to [1.74] 2/18 

Bis(2-ethylhexyl)phthalate Qbt 4 63 21 0.0412 to 37 21/63 

Butanone[2-] Soil 49 3 0.0021 to [0.083] 3/49 

Butanone[2-] Fill 18 1 [0.0024 to 0.0071] 1/18 

Butanone[2-] Qbt 4 62 3 [0.0031 to 0.024] 3/62 

Chloroform Fill 18 1 [0.00083 to 0.0014] 1/18 
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Table B-5.2-1 (continued) 

Analyte Media 
Number of 
Analyses 

Number of 
Detects 

Concentration Range* 
(mg/kg) 

Frequency of 
Detects 

Chrysene Soil 56 32 [0.001] to 35.1 32/56 

Chrysene Fill 18 12 0.0384 to 1.84 12/18 

Chrysene Qbt 4 63 26 0.0145 to 17.8 26/63 

Dibenz(a,h)anthracene Soil 56 7 [0.001] to 12.4 7/56 

Dibenz(a,h)anthracene Fill 18 1 [0.0384 to 0.174] 1/18 

Dibenz(a,h)anthracene Qbt 4 63 1 [0.0339 to 0.4] 1/63 

Dibenzofuran Soil 56 8 0.0095 to [69.2] 8/56 

Dibenzofuran Fill 18 6 0.0937 to [1.74] 6/18 

Dibenzofuran Qbt 4 63 9 0.066 to [3.89] 9/63 

Dichloroethene[1,1-] Soil 49 4 [0.00099 to 0.021] 4/49 

Dichloroethene[1,1-] Qbt 4 62 5 0.00067 to [0.006] 5/62 

Dichloroethene[cis-1,2-] Soil 49 1 [0.00094 to 0.021] 1/49 

Dichloroethene[cis-1,2-] Qbt 4 62 1 [0.00085 to 0.006] 1/62 

Diethylphthalate Qbt 4 63 3 0.0272 to [3.89] 3/63 

Di-n-butylphthalate Soil 56 1 [0.01 to 69.2] 1/56 

Di-n-butylphthalate Qbt 4 63 2 0.0278 to [3.89] 2/63 

Dinitrotoluene[2,4-] Soil 56 1 [0.01 to 69.2] 1/56 

Di-n-octylphthalate Qbt 4 63 2 0.328 to [3.89] 2/63 

Ethylbenzene Soil 49 1 0.00043 to [0.021] 1/49 

Ethylbenzene Qbt 4 62 5 0.00023 to [0.006] 5/62 

Fluoranthene Soil 56 41 0.00084 to 70.3 41/56 

Fluoranthene Fill 18 14 [0.0385] to 4.27 14/18 

Fluoranthene Qbt 4 63 30 0.0136 to 32.1 30/63 

Fluorene Soil 56 18 [0.001] to 14 18/56 

Fluorene Fill 18 13 0.0133 to 1.52 13/18 

Fluorene Qbt 4 63 20 0.013 to 6.83 20/63 

HMX Soil 51 38 0.11 to 533 38/51 

HMX Fill 18 15 0.107 to 9.92 15/18 

HMX Qbt 4 60 28 0.142 to 25.7 28/60 

Indeno(1,2,3-cd)pyrene Soil 56 23 [0.001] to 17.7 23/56 

Indeno(1,2,3-cd)pyrene Fill 18 8 [0.0384] to 0.338 8/18 

Indeno(1,2,3-cd)pyrene Qbt 4 63 15 0.013 to 1.23 15/63 

Isopropyltoluene[4-] Soil 49 6 0.0003 to 0.0688 6/49 

Isopropyltoluene[4-] Fill 18 6 0.00034 to 0.0058 6/18 

Isopropyltoluene[4-] Qbt 4 62 8 0.00048 to [0.006] 8/62 

Methyl-2-pentanone[4-] Qbt 4 62 1 0.0035 to [0.024] 1/62 

Methylene Chloride Soil 49 1 [0.0032 to 0.021] 1/49 

Methylene Chloride Fill 18 2 0.002 to [0.0071] 2/18 
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Table B-5.2-1 (continued) 

Analyte Media 
Number of 
Analyses 

Number of 
Detects 

Concentration Range* 
(mg/kg) 

Frequency of 
Detects 

Methylene Chloride Qbt 4 62 2 0.0018 to [0.0076] 2/62 

Methylnaphthalene[2-] Soil 56 14 [0.001 to 5] 14/56 

Methylnaphthalene[2-] Fill 18 11 0.0342 to 1.07 11/18 

Methylnaphthalene[2-] Qbt 4 63 18 [0.0072] to 2.26 18/63 

Methylphenol[4-] Soil 56 1 [0.01 to 69.2] 1/56 

Naphthalene Soil 56 11 [0.001] to 13.8 11/56 

Naphthalene Fill 18 12 [0.0137] to 4 12/18 

Naphthalene Qbt 4 63 15 0.0275 to 0.68 15/63 

Nitrobenzene Soil 51 1 [0.095 to 0.5] 1/51 

PETN Fill 16 1 [1] to 1.43 1/16 

PETN Qbt 4 30 1 0.452 to [1] 1/30 

Phenanthrene Soil 56 36 0.00034 to 65.4 36/56 

Phenanthrene Fill 18 13 [0.0129] to 5.78 13/18 

Phenanthrene Qbt 4 63 29 0.0126 to 32 29/63 

Pyrene Soil 56 41 0.0011 to 84 41/56 

Pyrene Fill 18 14 [0.0385] to 4.18 14/18 

Pyrene Qbt 4 63 30 0.0141 to 41.3 30/63 

RDX Soil 51 31 0.148 to 59.3 31/51 

RDX Fill 18 11 0.116 to 89.9 11/18 

RDX Qbt 4 59 28 0.106 to 12.4 28/59 

Styrene Qbt 4 62 2 0.00037 to [0.006] 2/62 

TATB Soil 25 12 0.379 to 13.1 12/25 

TATB Fill 15 13 0.38 to 14.5 13/15 

TATB Qbt 4 48 16 0.613 to 18.3 16/48 

Tetrachloroethene Soil 49 2 [0.00094] to 0.313 2/49 

Tetrachloroethene Fill 18 7 [0.00083] to 0.0116 7/18 

Tetrachloroethene Qbt 4 62 11 0.00026 to 0.0994 11/62 

Tetryl Soil 51 2 [0.093] to 3.04 2/51 

Toluene Soil 49 13 0.0004 to [0.021] 13/49 

Toluene Fill 18 7 0.00026 to 0.0056 7/18 

Toluene Qbt 4 62 20 0.00037 to [0.006] 20/62 

Trichloroethane[1,1,1-] Fill 18 1 [0.00083] to 0.0028 1/18 

Trichloroethane[1,1,1-] Qbt 4 62 1 0.00045 to [0.006] 1/62 

Trichloroethene Soil 49 3 [0.00094 to 0.021] 3/49 

Trichloroethene Qbt 4 62 2 [0.00085 to 0.006] 2/62 

Trichlorofluoromethane Soil 49 1 [0.00094 to 0.021] 1/49 

Trimethylbenzene[1,2,4-] Fill 18 2 [0.00029 to 0.0014] 2/18 

Trimethylbenzene[1,2,4-] Qbt 4 62 3 0.00051 to [0.006] 3/62 
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Table B-5.2-1 (continued) 

Analyte Media 
Number of 
Analyses 

Number of 
Detects 

Concentration Range* 
(mg/kg) 

Frequency of 
Detects 

Trimethylbenzene[1,3,5-] Qbt 4 62 1 0.00023 to [0.006] 1/62 

Trinitrotoluene[2,4,6-] Soil 51 12 0.0769 to 3.03 12/51 

Trinitrotoluene[2,4,6-] Qbt 4 59 2 0.065 to [0.5] 2/59 

Xylene[1,2-] Soil 46 2 0.00025 to [0.0026] 2/46 

Xylene[1,2-] Qbt 4 58 5 0.00025 to [0.0015] 5/58 

Xylene[1,3-]+Xylene[1,4-] Soil 46 5 0.00031 to [0.0051] 5/46 

Xylene[1,3-]+Xylene[1,4-] Fill 18 1 [0.00034 to 0.0028] 1/18 

Xylene[1,3-]+Xylene[1,4-] Qbt 4 58 12 0.00029 to [0.003] 12/58 
*Values in brackets are detection limits, although some chemicals may be detected at values within this range. 
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Table B-5.2-2 
Summary of Samples with Detected Organic Chemicals in Soil, Fill, and Tuff at SWMU 16-003(o) 

Sa
m

pl
e I

D 

Lo
ca

tio
n 

ID
 

De
pt

h 
(ft

) 

Me
di

a 

Ex
ca

va
tio

n 
Fl

ag
 

Ac
en

ap
ht

he
ne

 

Ac
et

on
e 

Am
in

o-
2,6

-d
in

itr
ot

ol
ue

ne
[4

-] 

Am
in

o-
4,6

-d
in

itr
ot

ol
ue

ne
[2

-] 

An
th

ra
ce

ne
 

Be
nz

o(
a)

an
th

ra
ce

ne
 

Be
nz

o(
a)

py
re

ne
 

Be
nz

o(
b)

flu
or

an
th

en
e 

Be
nz

o(
g,

h,
i)p

er
yle

ne
 

Be
nz

o(
k)

flu
or

an
th

en
e 

Be
nz

oi
c A

cid
 

Bi
s(

2-
et

hy
lh

ex
yl)

ph
th

ala
te

 

Bu
ta

no
ne

[2
-] 

Ch
lo

ro
fo

rm
 

Ch
ry

se
ne

 

Di
be

nz
(a

,h
)a

nt
hr

ac
en

e 

Di
be

nz
of

ur
an

 

Di
ch

lo
ro

et
he

ne
[1

,1-
] 

RE16-05-55854 16-23590 4–4.5 Fill N 0.144 (J-) —* — — 0.216 (J-) 0.306 (J-) 0.304 (J-) 0.368 (J-) 0.184 (J-) 0.148 (J-) — — — — 0.302 (J-) — 0.0937 (J-) — 

RE16-05-55859 16-23590 6–6.5 Qbt 4 N 0.0413 (J-) — — — 0.067 (J-) — 0.131 (J-) 0.157 (J-) 0.0629 (J-) 0.0507 (J-) — — — — 0.128 (J-) — — — 

RE16-05-55855 16-23591 4–4.5 Fill N 0.152 (J-) 0.0164 (J+) — — 0.185 (J-) — 0.232 (J-) 0.384 (J-) 0.15 (J-) — — — — — 0.272 (J-) — — — 

RE16-05-55860 16-23591 6–6.5 Qbt 4 N 0.368 (J-) 0.0167 (J+) — — 0.512 (J-) — 0.606 (J-) 0.731 (J-) — 0.345 (J-) — — — — 0.623 (J-) — — — 

RE16-05-55865 16-23601 4–4.5 Fill N 0.307 (J-) 0.0112 (J+) — — 0.377 (J-) 0.0915 (J-) 0.138 (J-) 0.0799 (J-) 0.24 (J-) 0.0815 (J-) — — — — 0.0979 (J-) — — — 

RE16-05-55870 16-23601 6–6.5 Qbt 4 N 0.143 (J-) — — — 0.171 (J-) 0.236 (J-) 0.0624 (J-) 0.249 (J-) 0.117 (J-) 0.147 (J-) — — — — 0.228 (J-) — 0.102 (J-) — 

RE16-05-55861 16-23597 4–4.5 Fill N 1.43 (J-) 0.045 (J+) — — 1.84 (J-) 1.98 (J-) 0.509 (J-) 2.11 (J-) 0.868 (J-) 1.18 (J-) — — 0.0061 — 1.84 (J-) 0.12 (J-) 1.08 (J-) — 

RE16-05-55869 16-23597 6–6.5 Qbt 4 N 0.175 (J-) 0.0074 (J+) — — 0.214 (J-) — 0.0809 (J-) 0.373 (J-) 0.143 (J-) 0.187 (J-) — — — — 0.307 (J-) — 0.127 (J-) — 

RE16-05-55873 16-23609 4–4.5 Fill N 0.233 (J-) 0.0296 (J+) — — 0.31 (J-) — — — — — — — — — 0.504 (J-) — — — 

RE16-05-55874 16-23609 6–6.5 Qbt 4 N 0.245 (J-) 0.0286 (J-) — — 0.271 (J-) 0.0678 (J-) — — — — — — — — 0.0725 (J-) — — — 

RE16-05-55871 16-23607 4–4.5 Fill N 0.301 (J-) 0.0082 (J+) — — 0.411 (J-) 0.509 (J-) 0.124 (J-) 0.573 (J-) — — — — — — 0.531 (J-) — 0.231 (J-) — 

RE16-05-55872 16-23607 6–6.5 Qbt 4 N 0.132 (J-) — — — 0.166 (J-) — 0.0707 (J-) 0.04 (J-) — — — — — — 0.22 (J-) — 0.094 (J-) — 

RE16-05-55877 16-23613 4–4.5 Fill N — — — — — 0.0359 (J-) — — — — — — — — 0.0384 (J-) — — — 

RE16-05-55878 16-23613 6–6.5 Qbt 4 N — — — — 0.0082 (J-) 0.0179 (J-) — — — — — — — — 0.0192 (J-) — — — 

RE16-05-55875 16-23611 4–4.5 Fill N 0.175 (J-) 0.0095 (J-) — — 0.257 (J-) 0.359 (J-) 0.337 (J-) 0.388 (J-) 0.197 (J-) 0.183 (J-) — 0.0948 (J-) — — 0.353 (J-) — 0.12 (J-) — 

RE16-05-55876 16-23611 6–6.5 Qbt 4 N 0.106 (J-) 0.0213 (J-) — — 0.134 (J-) 0.201 (J-) — 0.244 (J-) — — — — — — 0.19 (J-) — — — 

RE16-05-61923 16-24900 3–3.5 Soil N — — — — — — — — — — — — — — — — — — 

RE16-05-61924 16-24900 5–5.5 Qbt 4 N 0.0201 (J) — — — 0.029 (J) — 0.041 0.0466 — — — — — — 0.0586 — — — 

RE16-05-55881 16-23617 4–4.5 Fill N 0.26 0.0251 (J-) — — 0.323 0.443 — — — — — 0.184 (J) — — 0.41 — 0.193 (J) — 

RE16-05-55882 16-23617 6–6.5 Qbt 4 N 0.0164 (J) 0.0097 (J-) — — 0.0204 (J) 0.0293 (J) — — — — — — — — 0.0314 (J) — — — 

RE16-05-55879 16-23615 4–4.5 Fill N 0.071 0.0344 (J-) — — 0.0938 — 0.142 0.157 0.0751 0.0857 — — — — 0.147 — — — 

RE16-05-55880 16-23615 6–6.5 Qbt 4 N 0.0793 0.0288 (J-) — — 0.112 0.0285 (J) 0.0422 (J) — — — — — — — 0.0305 (J) — — — 

RE16-05-55885 16-23621 4–4.5 Fill N 0.398 0.0102 — — 0.513 0.638 0.59 0.698 0.337 0.363 — — — — 0.674 — 0.232 (J) — 

RE16-05-55886 16-23621 6–6.5 Qbt 4 N 0.175 0.0107 — — 0.236 — 0.266 0.32 0.152 0.165 — — — — 0.318 — 0.107 (J) — 

RE16-05-55884 16-23619 6–6.5 Qbt 4 N 0.187 0.0095 — — 0.266 — 0.284 0.392 0.156 — — — — — 0.342 — 0.117 (J) — 

RE16-05-55883 16-23619 4–4.5 Fill N 0.0956 — — — 0.116 — — 0.188 — — — — — — — — — — 

RE16-05-61917 16-24894 8–8.5 Soil N 0.0205 — — — 0.0394 0.11 0.124 0.122 0.0537 — — 0.0158 — — 0.134 0.0159 0.0095 (J) — 

RE16-05-61927 16-24894 10–10.5 Qbt 4 N 0.194 0.0113 — — 0.405 0.568 0.546 0.924 0.215 — — — — — 0.604 — 0.121 (J) — 

RE16-05-61919 16-24896 6–6.5 Soil N — — — — 0.0012 (J) — — — — — — — — — 0.0028 (J) — — — 

RE16-05-61926 16-24896 8–8.5 Qbt 4 N 0.0377 — — — 0.0682 0.143 0.137 0.22 0.0717 — — — — — 0.14 — — — 

RE16-05-61922 16-24899 6–6.5 Soil N — 0.0362 — — — — 0.0015 0.0022 — — — — — — 0.0011 — — — 

RE16-05-61925 16-24899 8–8.5 Qbt 4 N — 0.0036 (J) — — 0.0417 0.413 0.542 0.637 0.217 0.295 — — — — 0.542 — — — 
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RE16-05-61914 16-24891 8–8.5 Soil N — — — — — — 0.0025 0.0033 — — — — — — — — — — 

RE16-05-61928 16-24891 10–10.5 Qbt 4 N — — — — — — 0.0154 (J) 0.025 (J) — — — — — — 0.0145 (J) — — — 

RE16-05-55919 16-23647 8–8.5 Qbt 4 N — — — — — — 0.12 0.126 — — — 0.162 (J) — — — — — — 

RE16-05-55920 16-23647 10–10.5 Qbt 4 N — 0.0051 (J) — — — — — — — — — 0.16 (J) — — — — — — 

RE16-05-55918 16-23646 8–8.5 Qbt 4 N — 0.0093 — — — — — — — — — 0.164 (J) — — — — — — 

RE16-05-55921 16-23646 10–10.5 Qbt 4 N — — — — — — — — — — — 0.164 (J) — — — — — — 

RE16-05-55911 16-23639 4–4.5 Fill N — 0.0111 — — — — — — — — — — — — — — — — 

RE16-05-55912 16-23639 6–6.5 Qbt 4 N — 0.0122 — — — — — — — — — — — — — — — — 

RE16-05-55851 16-23587 4–4.5 Fill N — 0.0288 — — — — 0.0393 (J) 0.0499 — 0.0188 (J) — — — — — — — — 

RE16-05-55910 16-23638 4–4.5 Fill N — 0.0069 — — — — — — — — — — — — — — — — 

RE16-05-55913 16-23638 6–6.5 Qbt 4 N — 0.0026 (J) — — — — — — — — — — — — — — — — 

RE16-05-55852 16-23588 4–4.5 Fill N — — — — — — — — — — — — — 0.0011 — — — — 

RE16-05-55909 16-23637 4–4.5 Fill N 0.0426 0.0049 — — 0.0722 0.163 0.169 0.173 — 0.105 — — — — 0.177 — — — 

RE16-05-55914 16-23637 6–6.5 Qbt 4 N — 0.0029 (J) — — — — — — — — — — — — — — — — 

RE16-05-55908 16-23636 4–4.5 Fill N — 0.0072 — — — — — — — — — — — — — — — — 

RE16-05-55915 16-23636 6–6.5 Qbt 4 N — 0.0026 (J) — — — — — — — — — — — — — — — — 

RE16-05-55978 16-23691 0–1 Soil N — — — — — — — — — — — — — — — — — — 

RE16-05-55981 16-23691 30–31 Qbt 4 N — — — — — — — — — — — 0.078 (J) — — — — — — 

RE16-05-55982 16-23691 64–67 Qbt 4 N — 0.0072 — — — — — — — — — 0.0576 (J) — — — — — — 

RE16-05-55984 16-23691 77–79 Qbt 4 N — — — — — — — — — — — — — — — — — — 

RE16-05-55904 16-23691 84–86 Qbt 4 N — 0.0076 (J) — — — — — — — — — 0.0492 (J) — — — — — — 

RE16-05-55906 16-23691 157–160 Qbt 4 N — 0.0062 (J) — — — — — — — — — — — — — — — — 

0316-95-0226 16-01536 0–0.33 Soil N 4.5 — 1.07 — 7.1 14 14 18 5.2 7.3 — — — — 18 1.7 2.7 — 

0316-95-0227 16-01536 3–3.5 Qbt 4 N 0.12 (J) 0.012 (J) — — 0.19 (J) 0.39 0.47 0.59 0.26 (J) 0.27 (J) — — — — 0.6 0.062 (J) 0.066 (J) — 

0316-95-0235 16-01537 1.5–2 Soil N — 0.008 (J) — — — — — — — — — — — — — — — — 

0316-95-0236 16-01537 2.5–3.5 Qbt 4 N — 0.026 — — — — — — — — — — — — — — — — 

0316-95-0229 16-01663 0–0.33 Soil Y 9.8 — — — 14 26 26 38 8.7 13 — — — — 35 2.9 (J) 6.2 — 

0316-95-0230 16-01663 0.5–1.5 Qbt 4 N — 0.007 (J) — — — — — — — — — — — — — — — — 

RE16-05-62038 16-23672 1–1.5 Soil N 14.1 (J-) — 0.169 (J-) — 19.4 (J-) 32.3 (J-) 32.4 (J-) 39.7 (J-) 18.2 (J) 14.8 (J-) — 33.3 (J-) — — 35.1 (J-) — 7.91 (J-) — 

RE16-05-62039 16-23672 3–3.5 Qbt 4 N 6.51 (J-) — — — 10.7 (J-) 17.2 (J-) — 22.4 (J-) 6.25 (J) 10.4 (J-) — 37 (J-) — — 17.8 (J-) — 3.69 (J-) — 

RE16-05-62035 16-23669 1–1.5 Soil N 0.575 — — — 1.16 2.02 — 3.71 0.868 (J) — — 4.27 (J) — — 2.08 — 0.294 (J) — 

RE16-05-62036 16-23669 3–3.5 Qbt 4 N 0.0798 — — — 0.156 0.274 0.301 0.419 — 0.14 — 2.47 (J) — — 0.293 — — — 

RE16-05-62037 16-23671 0–0.5 Soil N 11.1 (J-) 0.0142 0.33 (J-) — 14 (J-) 32.3 (J-) 32.1 (J-) 60.1 (J-) 13.8 (J-) — — 88 (J) — — 32.8 (J-) — 5.81 (J-) — 
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RE16-05-62040 16-23674 1.5–2 Qbt 4 N 1.39 (J-) — 0.165 (J-) — 1.94 (J-) 3.07 (J-) — 3.76 (J-) — 1.5 (J-) — 23.8 (J-) — — 2.95 (J-) — 0.817 (J-) — 

RE16-05-62041 16-23674 3.5–4 Qbt 4 N 0.51 (J-) — — — 0.756 (J-) 2.01 (J-) — 2.53 (J-) 1.06 (J) — — 25.8 (J-) — — 2.04 (J-) — — — 

RE16-05-62042 16-23676 0–0.5 Soil N 7.62 (J-) — 0.184 (J-) — 9.74 (J-) 19.2 (J-) 16.4 (J-) 18.5 (J-) 15 (J) 10.1 (J-) — 125 (J-) — — 20.5 (J-) 12.4 (J-) — — 

RE16-05-62045 16-23679 1–1.5 Soil N 2.73 (J-) 0.0233 0.162 (J-) — 4.04 (J-) 7.08 (J-) — 9.17 (J-) — 3.35 (J-) — 11.2 (J-) — — 6.86 (J-) — 1.45 (J-) — 

RE16-05-62046 16-23679 3–3.5 Qbt 4 N 0.0502 (J-) — — — 0.0779 (J-) — — 0.374 (J-) 0.0676 (J) — — 0.9 (J-) — — 0.209 (J-) — — — 

RE16-05-62044 16-23678 0–0.5 Soil N 1.89 (J-) — — — 2.82 (J-) 5.62 (J-) — 8.25 (J-) — — — 12.8 (J-) — — 5.52 (J-) — 1.01 (J-) — 

RE16-05-62043 16-23677 0–0.5 Soil N 1.91 (J-) 0.0619 0.452 (J-) 0.143 (J-) 2.44 (J-) 7.84 (J-) 8.26 (J-) 13.4 (J-) 6.82 (J) — — 25.6 (J-) — — 9.03 (J-) 3.54 (J-) — — 

RE16-05-62047 16-23681 3–3.5 Soil N 0.204 (J-) 0.056 — — 0.346 (J-) 1.52 (J-) — 3.01 (J-) 0.937 (J) — — 8.34 (J-) — — 1.67 (J-) — — — 

RE16-05-62050 16-23684 1–1.5 Soil N — — — — 0.0149 (J-) — — 0.111 (J-) — — — 1.5 (J-) — — 0.0675 (J-) — — — 

RE16-05-62051 16-23684 3–3.5 Qbt 4 N — — — — 0.0112 (J-) — — 0.216 (J-) — — — 2.33 (J-) — — 0.095 (J-) — — — 

RE16-05-62048 16-23682 0–0.5 Soil N 0.234 (J-) 0.0663 0.146 (J-) — 0.407 (J-) 1.68 (J-) — 5.92 (J-) 1.47 (J) — — 26.2 (J-) — — 2.5 (J-) — — — 

RE16-05-62049 16-23683 0–0.5 Soil N — 0.0404 — — 0.0702 (J-) — — 1.16 (J-) — — — 3.84 (J-) — — 0.5 (J-) — — — 

RE16-05-55931 16-23659 5–5.5 Soil N — — — — — — — — — — — — — — — — — 0.0016 

RE16-05-55934 16-23659 10–10.5 Soil N — — — — — — — — — — — — 0.0086 (J) — — — — 0.0018 

RE16-05-55932 16-23660 4–4.5 Soil N 0.02 (J-) — — — 0.0267 (J-) — 0.117 (J-) 0.142 (J-) 0.103 (J-) 0.0639 (J-) — 62.4 — — 0.132 (J-) — — — 

RE16-05-55935 16-23660 9–9.5 Soil N — 0.0091 — — — — — — — — — — — — — — — — 

RE16-05-61935 16-24912 0–0.5 Soil N 0.145 — 0.176 (J+) — 0.196 0.479 0.538 0.691 0.308 (J) 0.254 0.549 (J) 53.9 — — 0.54 — — 0.0012 (J) 

RE16-05-61934 16-24911 0–0.5 Soil N 0.147 0.0313 — — 0.227 0.525 0.602 0.759 0.356 (J) 0.342 0.503 (J) 8.2 0.0021 (J) — 0.605 — — — 

0316-95-0231 16-01669 0–0.5 Soil N 3.8 (J) — — — 5.7 9.6 11 14 5.1 (J) 6.5 — — — — 11 1.5 (J) 1.5 (J) — 

RE16-05-55936 16-23664 4.5–5 Soil N — — — — — — — — — — — 0.205 (J-) — — — — — — 

RE16-05-55938 16-23664 9–9.5 Soil N — — — — — — — — — — — 1.48 (J-) — — 0.0248 (J-) — — 0.0013 

RE16-05-61932 16-24909 0–0.5 Soil N — — — — — — — 0.0158 (J) — — 0.499 (J) 0.462 — — 0.0142 (J) — — — 

RE16-05-61933 16-24910 0–0.5 Soil N — — — — 0.0186 (J) — 0.107 0.136 0.0994 (J) 0.0669 0.546 (J) 0.966 — — 0.1 — — — 

0316-95-0232 16-01670 0–0.5 Soil N — — — — — — 0.9 (J) 1.1 (J) 0.43 (J) 0.47 (J) — — — — 0.61 (J) 0.61 (J) — — 

RE16-05-61939 16-24916 0–0.5 Soil N — — — — — — — — — — — 0.736 — — — — — — 

RE16-05-61931 16-24908 0–0.5 Soil N 0.0282 (J) — — — 0.0435 (J) 0.232 0.314 0.403 0.24 (J) 0.197 0.548 (J) 0.912 — — 0.308 — — — 

RE16-05-61947 16-24908 4–4.5 Qbt 4 N — 0.0086 (J) — — — — — — — — — — — — — — — — 

RE16-05-61930 16-24907 0–0.5 Soil N — — — — — — 0.0322 (J) 0.0488 0.0472 (J) 0.0215 (J) 0.5 (J) 0.122 (J) — — 0.042 — — — 

RE16-05-61940 16-24917 0–0.5 Soil N — — — — — — — — — — — — — — — — — — 

RE16-05-61943 16-24920 0–0.5 Soil N — — — — — — 0.0478 0.0663 0.0658 (J) 0.0232 (J) 0.484 (J) 0.0977 (J) — — 0.0484 — — — 

RE16-05-61946 16-24923 0–0.5 Soil N — — — — 0.0363 (J) — 0.165 0.167 — 0.0877 — — — — 0.0945 — — — 

RE16-05-61938 16-24915 0–0.5 Soil N 0.0363 (J) — — — — — 0.266 0.274 0.183 0.159 — 9.68 — — 0.251 (J) — — — 

RE16-05-61941 16-24915 2–2.5 Qbt 4 N — 0.0365 (J+) — — — — — — — — — — 0.0043 (J) — — — — — 
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RE16-05-61942 16-24919 0–0.5 Soil N — — — — — — — — — — — 12.9 — — — — — — 

0316-95-0233 16-01671 0–0.5 Soil N 0.71 (J) — — — 1.2 (J) 1.9 (J) 2.4 (J) 2.9 (J) 1.3 (J) 1.3 (J) — — — — 2.4 (J) 1.1 (J) — — 

0316-95-0498 16-02023 0–0.5 Soil N — — — — — — 0.053 (J) 0.076 (J) — — — — — — 0.057 (J) — — — 

RE16-05-61929 16-24906 0–0.5 Soil N — — — — — — — — — — 0.92 — — — — — — — 

RE16-05-61948 16-24906 2–2.5 Soil N — 0.212 (J) — — — — — — — — — — 0.0053 (J) — — — — — 

RE16-05-61937 16-24914 0–0.5 Soil N — 0.107 (J+) — — — — — — — — — — — — — — — — 

0316-95-0499 16-02024 0–0.5 Soil Y 0.22 (J) — — — 0.37 (J) 1 1.4 2 0.59 (J) 0.88 — — — — 1.4 0.16 (J) 0.082 (J) — 

RE16-05-55923 16-23651 4–4.5 Qbt 4 N — — — — 0.016 (J) — 0.0764 0.137 — — — 0.571 — — 0.0892 — — 0.002 

RE16-05-55924 16-23651 6–6.5 Qbt 4 N — — — — 0.0071 (J) — — — — — — 0.257 (J) — — 0.0451 — — — 

RE16-05-55925 16-23653 4–4.5 Qbt 4 N — — — — — — — — — — — 0.114 (J) — — — — — 0.0017 

RE16-05-55926 16-23653 6–6.5 Qbt 4 N — — — — — — — — — — — — — — — — — 0.0018 

0316-95-0238 16-01664 0–0.33 Soil N — — — — — 0.24 (J) 0.32 (J) 0.51 (J) — 0.22 (J) 1.2 (J) — — — 0.41 (J) — — — 

0316-95-0239 16-01664 2–3.5 Qbt 4 N — 0.034 — — — — — — — — — — — — — — — — 

0316-95-0241 16-01539 0–0.5 Soil N — — — — — — — 0.071 (J) — — — — — — — — — — 

RE16-05-55983 16-23692 0–1 Soil N — — — — — — — — — — — 0.174 (J) — — — — — — 

RE16-05-55964 16-23692 36–38 Qbt 4 N — — — — — — — — — — — 0.232 (J) — — — — — — 

RE16-05-55965 16-23692 44–46 Qbt 4 N — 0.0054 (J) — — — — — — — — — — — — — — — — 

0316-95-0242 16-01540 0–0.5 Soil N — — — — — — — — — — — — — — — — — — 

RE16-05-55820 16-01540 2–3 Qbt 4 N — — — — — — — — — — — 0.0412 (J) — — — — — — 

RE16-05-55823 16-23568 0–0.67 Soil N — 0.0812 — — — — — — — — — 0.511 (J) — — — — — — 

RE16-05-56150 16-23568 0.8–2 Qbt 4 N — 0.0102 — — — — — — — — — — — — — — — — 

0316-95-0243 16-01541 0–0.5 Soil N — — — — — — 0.13 (J) 0.19 (J) — — — — — — 0.14 (J) — — — 

RE16-05-55824 16-23569 0–0.67 Soil N — 0.109 — — — — — — — — — 3.49 (J) — — — — — — 

RE16-05-56151 16-23569 1.7–3.7 Qbt 4 N — 0.024 — — — — — — — — — — — — — — — — 

0316-95-0244 16-01542 0–0.5 Soil Y — — — — — — — 0.2 (J) — — — — — — — — — — 

RE16-05-55929 16-23657 3.5–4 Qbt 4 N — — — — — — — — — — — 0.154 (J-) — — — — — — 

RE16-05-55927 16-23655 3–3.5 Qbt 4 N — — — — — — — — — — — 0.373 (J) — — — — — 0.0018 

RE16-05-55928 16-23655 5–5.5 Qbt 4 N — — — — — — — — — — — 0.312 (J-) — — — — — — 

RE16-05-56152 16-23751 0–0.6 Qbt 4 N — 0.0237 — — — — — — — — — — 0.0071 — — — — 0.00067 (J) 

RE16-05-55986 16-23693 0–0.25 Soil N — — 0.118 (J) 0.14 (J) — — — — — — — — — — — — — — 

RE16-05-55987 16-23693 2.8–3.5 Qbt 4 N — — — — — — — — — — — — — — — — — — 

RE16-05-56163 16-23750 0.25–0.80 Soil N — 0.0175 — — — — — — — — — — — — — — — — 

RE16-05-56146 16-23749 1–1.5 Qbt 4 N — 0.0272 — — — — — — — — — — 0.0068 — — — — —  
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RE16-05-55854 16-23590 4–4.5 Fill N — — — — — — — — 0.674 (J-) 0.148 (J-) 0.746 (J-) 0.17 (J-) — — — 0.0808 (J-) — 0.25 (J-) 

RE16-05-55859 16-23590 6–6.5 Qbt 4 N — — — — — — — — 0.26 (J-) 0.044 (J-) 0.551 (J-) 0.0623 (J-) — — — 0.0201 (J-) — 0.0685 (J-) 

RE16-05-55855 16-23591 4–4.5 Fill N — — — — — — — — 0.543 (J-) 0.151 (J-) 0.107 (J-) 0.13 (J-) — — — 0.0875 (J-) — 0.287 (J-) 

RE16-05-55860 16-23591 6–6.5 Qbt 4 N — — — — — — — 0.0004 (J) 1.32 (J-) 0.407 (J-) 0.71 (J-) 0.305 (J-) — — — 0.245 (J-) — 0.68 (J-) 

RE16-05-55865 16-23601 4–4.5 Fill N — — — — — — — — 1.01 (J-) 0.279 (J-) 0.846 (J-) 0.222 (J-) — — — 0.179 (J-) — 0.511 (J-) 

RE16-05-55870 16-23601 6–6.5 Qbt 4 N — — — — — — — — 0.454 (J-) 0.136 (J-) 0.858 (J-) 0.108 (J-) — — — 0.0976 (J-) — 0.281 (J-) 

RE16-05-55861 16-23597 4–4.5 Fill N — — — 0.338 (J-) — — — — 4.27 (J-) 1.52 (J-) 9.74 (J-) — — — — 1.07 (J-) — 4 (J-) 

RE16-05-55869 16-23597 6–6.5 Qbt 4 N — — — — — — — — 0.616 (J-) 0.162 (J-) 2.23 (J-) 0.139 (J-) — — — 0.129 (J-) — 0.466 (J-) 

RE16-05-55873 16-23609 4–4.5 Fill N — — — — — — — — 0.966 (J-) 0.219 (J-) 1.21 (J-) — 0.00084 (J-) — — 0.122 (J-) — 0.334 (J-) 

RE16-05-55874 16-23609 6–6.5 Qbt 4 N — — — — — — — — 0.748 (J-) 0.214 (J-) 0.539 (J-) — — — — 0.151 (J-) — 0.448 (J-) 

RE16-05-55871 16-23607 4–4.5 Fill N — — — — — — — — 0.99 (J-) 0.294 (J-) 2.3 (J-) — — — — 0.197 (J-) — 0.609 (J-) 

RE16-05-55872 16-23607 6–6.5 Qbt 4 N — — — — — — — — 0.419 (J-) 0.125 (J-) 0.189 (J-) 0.105 (J-) — — — 0.0804 (J-) — 0.277 (J-) 

RE16-05-55877 16-23613 4–4.5 Fill N — — — — — — — — 0.0774 (J-) 0.0133 (J-) 2.62 (J-) — — — — — — 0.0139 (J-) 

RE16-05-55878 16-23613 6–6.5 Qbt 4 N — — — — — — — — 0.0338 (J-) — 0.938 (J-) — — — — — — — 

RE16-05-55875 16-23611 4–4.5 Fill N — — — — — — — — 0.795 (J-) 0.162 (J-) 0.973 (J-) 0.19 (J-) — — — 0.0917 (J-) — 0.273 (J-) 

RE16-05-55876 16-23611 6–6.5 Qbt 4 N — — — — — — — — 0.385 (J-) 0.0991 (J-) 2.38 (J-) — 0.0011 (J-) — — 0.0531 (J-) — 0.172 (J-) 

RE16-05-61923 16-24900 3–3.5 Soil N — — — — — — — — 0.0216 (J) — 0.249 (J-) — — — — — — — 

RE16-05-61924 16-24900 5–5.5 Qbt 4 N — — — — — — — — 0.118 0.016 (J) 0.938 (J-) 0.013 (J) — — — — — — 

RE16-05-55881 16-23617 4–4.5 Fill N — — — — — — — — 0.844 0.227 5.63 — — — — 0.169 — 0.552 

RE16-05-55882 16-23617 6–6.5 Qbt 4 N — — — — — — — — 0.0648 0.013 (J) 0.446 (J) — — — — — — 0.0275 (J) 

RE16-05-55879 16-23615 4–4.5 Fill N — — — — — — — — 0.288 0.0679 0.187 (J) 0.0712 0.0058 (J-) — — 0.0342 (J) — 0.099 

RE16-05-55880 16-23615 6–6.5 Qbt 4 N — — — — — — — — 0.309 0.0778 0.469 (J) — — — — 0.0455 — 0.158 

RE16-05-55885 16-23621 4–4.5 Fill N — — — — — — — — 1.46 0.349 — 0.338 — — — 0.199 — 0.61 

RE16-05-55886 16-23621 6–6.5 Qbt 4 N — — — — — — — — 0.719 0.157 — 0.151 0.00048 (J) — — 0.0912 — 0.285 

RE16-05-55884 16-23619 6–6.5 Qbt 4 N — — — — — — — — 0.795 0.174 — 0.16 — — — 0.0923 — 0.283 

RE16-05-55883 16-23619 4–4.5 Fill N — — — — — — — — 0.395 0.0801 5.65 (J-) — — — — 0.0447 — 0.133 

RE16-05-61917 16-24894 8–8.5 Soil N — — — — — — — — 0.188 0.0202 — 0.052 — — — 0.0036 — 0.0041 

RE16-05-61927 16-24894 10–10.5 Qbt 4 N — — — — — — — — 1.46 0.203 — 0.168 — — — 0.0777 — 0.245 

RE16-05-61919 16-24896 6–6.5 Soil N — — — — — — — — 0.0036 (J) — — — — — — — — — 

RE16-05-61926 16-24896 8–8.5 Qbt 4 N — — — — — — — — 0.302 0.0347 (J) — 0.0174 (J) — — — 0.0123 (J) — 0.0342 (J) 

RE16-05-61922 16-24899 6–6.5 Soil N — — — — — — — — 0.0011 — — — 0.0688 — — — — — 

RE16-05-61925 16-24899 8–8.5 Qbt 4 N — — — — — — — 0.00028 (J) 0.49 — — 0.185 — — — — — — 

RE16-05-61914 16-24891 8–8.5 Soil N — — — — — — — — 0.00084 (J) — — 0.0015 — — — — — — 

RE16-05-61928 16-24891 10–10.5 Qbt 4 N — — — — — — — — 0.0317 (J) — — — — — — — — — 

RE16-05-55919 16-23647 8–8.5 Qbt 4 N — — — — — — 0.331 (J) — 0.0185 (J) — 0.341 (J) — — — — — — — 

RE16-05-55920 16-23647 10–10.5 Qbt 4 N — — — — — — 0.328 (J) — — — 0.19 (J) — — — — — — — 
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RE16-05-55918 16-23646 8–8.5 Qbt 4 N — — — — — — — — — — 0.193 (J) — — — — — — — 

RE16-05-55921 16-23646 10–10.5 Qbt 4 N — — — — — — — — — — 0.142 (J) — — — — — — — 

RE16-05-55911 16-23639 4–4.5 Fill N — — — — — — — — — — 2.83 — 0.0022 — 0.0048 (J) — — — 

RE16-05-55912 16-23639 6–6.5 Qbt 4 N — — — — — — — — — — — — 0.006 — — — — — 

RE16-05-55851 16-23587 4–4.5 Fill N — — — — — — — — 0.0584 — — 0.0868 — — — — — — 

RE16-05-55910 16-23638 4–4.5 Fill N — — — — — — — — — — 9.92 — 0.001 — — — — — 

RE16-05-55913 16-23638 6–6.5 Qbt 4 N — — — — — — — — — — 0.403 (J) — — — 0.0024 (J) — — — 

RE16-05-55852 16-23588 4–4.5 Fill N — — — — — — — — — — — — — — — — — — 

RE16-05-55909 16-23637 4–4.5 Fill N — — — — — — — — 0.421 0.0405 2.28 (J+) 0.104 0.00034 (J) — 0.002 (J) — — — 

RE16-05-55914 16-23637 6–6.5 Qbt 4 N — — — — — — — — — — 2.68 — 0.0012 — — — — — 

RE16-05-55908 16-23636 4–4.5 Fill N — — — — — — — — — — 4.56 — 0.0022 — — — — — 

RE16-05-55915 16-23636 6–6.5 Qbt 4 N — — — — — — — — — — 1.75 — 0.00095 — — — — — 

RE16-05-55978 16-23691 0–1 Soil N — — — — — — — — 0.0402 — — — — — — — — — 

RE16-05-55981 16-23691 30–31 Qbt 4 N — — 0.0278 (J) — — — — — — — — — — — — — — — 

RE16-05-55982 16-23691 64–67 Qbt 4 N — — — — — — — — — — — — — — — — — — 

RE16-05-55984 16-23691 77–79 Qbt 4 N — 0.0272 (J) — — — — — — — — — — — — — — — — 

RE16-05-55904 16-23691 84–86 Qbt 4 N — — — — — — — — — — — — — — 0.0018 (J) — — — 

RE16-05-55906 16-23691 157–160 Qbt 4 N — 0.0518 (J) — — — — — — — — — — — — — — — — 

0316-95-0226 16-01536 0–0.33 Soil N — — 0.18 (J) — — — — — 26 4.6 2.28 5.9 — — — 1.7 — 3.6 

0316-95-0227 16-01536 3–3.5 Qbt 4 N — — — — — — — — 1 0.11 (J) 2.05 0.27 (J) — — — 0.039 (J) — 0.099 (J) 

0316-95-0235 16-01537 1.5–2 Soil N — — — — — — — — — — 0.178 — — — — — — — 

0316-95-0236 16-01537 2.5–3.5 Qbt 4 N — — — — — — — — — — — — — — — — — — 

0316-95-0229 16-01663 0–0.33 Soil Y — — — — 0.114 — — — 51 9.7 312 10 — — — 4.2 — 9.7 

0316-95-0230 16-01663 0.5–1.5 Qbt 4 N — — — — — — — — — — — — — — — — — — 

RE16-05-62038 16-23672 1–1.5 Soil N — — — — — — — — 70.3 (J-) 14 (J-) 21.9 (J-) 17.7 (J-) 0.0003 (J) — — 4.96 (J-) — 13.8 (J-) 

RE16-05-62039 16-23672 3–3.5 Qbt 4 N — — — — — — — — 32.1 (J-) 6.83 (J-) 16.1 (J-) — — — — 2.26 (J-) — — 

RE16-05-62035 16-23669 1–1.5 Soil N — — — — — — — — 4.34 0.612 12.1 0.783 (J) — — — 0.133 (J) — 0.293 

RE16-05-62036 16-23669 3–3.5 Qbt 4 N — — — — — — — 0.00023 (J) 0.662 0.0921 3.36 — — — — 0.0282 (J) — 0.0765 

RE16-05-62037 16-23671 0–0.5 Soil N — — — — — — — — 65.6 (J-) 10.2 (J-) 150 (J-) 12.9 (J-) — — — 3.42 (J-) — 9.51 (J-) 

RE16-05-62040 16-23674 1.5–2 Qbt 4 N — — — — — — — — 6.59 (J-) 1.44 (J-) 25.7 (J-) 1.23 (J) — — — 0.559 (J-) — — 

RE16-05-62041 16-23674 3.5–4 Qbt 4 N — — — — — — — — 4.32 (J-) 0.519 (J-) 5.74 (J-) 0.816 (J) — — — 0.138 (J-) — — 

RE16-05-62042 16-23676 0–0.5 Soil N — — — — — — — — 44.7 (J-) 6.81 (J-) 533 (J-) 16.8 (J-) — — — 2.06 (J-) — 5.45 (J-) 

RE16-05-62045 16-23679 1–1.5 Soil N — — — — — — — — 14.4 (J-) 2.8 (J-) 8.97 (J-) — 0.00058 (J) — — 0.97 (J-) — — 

RE16-05-62046 16-23679 3–3.5 Qbt 4 N — — — — — — — — 0.408 (J-) 0.0452 (J-) 1.26 (J-) 0.0835 (J) — — — 0.0127 (J-) — — 

RE16-05-62044 16-23678 0–0.5 Soil N — — — — — — — — 11.4 (J-) 1.9 (J-) 23.9 (J-) 2.1 (J) — — — 0.602 (J-) — — 

RE16-05-62043 16-23677 0–0.5 Soil N — — — — — — — — 16.2 (J-) 1.65 (J-) 29.6 (J-) 6.77 (J-) 0.0072 — — 0.512 (J-) — 1.42 (J-) 



Investigation Report for the TA-16-340 Complex 

ER2005-0678 B-127 January 2006 

Table B-5.2-2 (continued) 

Sa
m

pl
e I

D 

Lo
ca

tio
n 

ID
 

De
pt

h 
(ft

) 

Me
di

a 

Ex
ca

va
tio

n 
Fl

ag
 

Di
ch

lo
ro

et
he

ne
[c

is-
1,2

-] 

Di
et

hy
lp

ht
ha

lat
e 

Di
-n

-b
ut

ylp
ht

ha
lat

e 

Di
ni

tro
an

ilin
e[

3,5
-] 

Di
ni

tro
be

nz
en

e[
1,3

-] 

Di
ni

tro
to

lu
en

e[
2,4

-] 

Di
-n

-o
ct

ylp
ht

ha
lat

e 

Et
hy

lb
en

ze
ne

 

Fl
uo

ra
nt

he
ne

 

Fl
uo

re
ne

 

HM
X 

In
de

no
(1

,2,
3-

cd
)p

yr
en

e 

Iso
pr

op
ylt

ol
ue

ne
[4

-] 

Me
th

yl-
2-

pe
nt

an
on

e[
4-

] 

Me
th

yle
ne

 C
hl

or
id

e 

Me
th

yln
ap

ht
ha

len
e[

2-
] 

Me
th

ylp
he

no
l[4

-] 

Na
ph

th
ale

ne
 

RE16-05-62047 16-23681 3–3.5 Soil N — — — — — — — — 2.92 (J-) 0.198 (J-) 4.73 (J-) — 0.00064 (J) — — 0.0328 (J-) — — 

RE16-05-62050 16-23684 1–1.5 Soil N — — — — — — — — 0.114 (J-) — 1.02 (J-) 0.0308 (J) — — — — — — 

RE16-05-62051 16-23684 3–3.5 Qbt 4 N — — — — — — — — 0.106 (J-) — 1.07 (J-) — 0.0019 — — — — — 

RE16-05-62048 16-23682 0–0.5 Soil N — — — — — — — — 2.89 (J-) 0.176 (J-) 8.69 (J-) 1.4 (J) — — — — — — 

RE16-05-62049 16-23683 0–0.5 Soil N — — — — — — — — 0.621 (J-) — 2.3 (J-) — — — — — — — 

RE16-05-55931 16-23659 5–5.5 Soil N — — — — — — — — — — — — — — — — — — 

RE16-05-55934 16-23659 10–10.5 Soil N — — — — — — — — — — — — — — — — — — 

RE16-05-55932 16-23660 4–4.5 Soil N — — — — — — — — 0.246 (J-) 0.0147 (J-) 1.76 0.117 (J-) — — — — — — 

RE16-05-55935 16-23660 9–9.5 Soil N — — — — — — — — — — — — — — — — — — 

RE16-05-61935 16-24912 0–0.5 Soil N — — — — — — — 0.00043 (J+) 1.13 0.146 27.2 (J+) 0.315 — — — 0.0447 — 0.124 

RE16-05-61934 16-24911 0–0.5 Soil N — — — — — — — — 1.19 0.148 34.1 0.354 — — — 0.0428 — 0.111 

0316-95-0231 16-01669 0–0.5 Soil N — — — — — 0.136 — — 24 3 (J) 7.59 5.7 — — — 0.92 (J) — 2.7 (J) 

RE16-05-55936 16-23664 4.5–5 Soil N — — — — — — — — 0.0139 (J-) — 0.11 (J+) — — — — — — — 

RE16-05-55938 16-23664 9–9.5 Soil N — — — — — — — — 0.044 (J-) — 0.134 (J+) — — — — — — — 

RE16-05-61932 16-24909 0–0.5 Soil N — — — — — — — — 0.0235 (J) — 0.909 — — — — — — — 

RE16-05-61933 16-24910 0–0.5 Soil N — — — — — — — — 0.151 — 1.2 0.112 — — — — — — 

0316-95-0232 16-01670 0–0.5 Soil N — — — — — — — — 0.96 (J) — 6.67 0.47 (J) — — — — — — 

RE16-05-61939 16-24916 0–0.5 Soil N — — — — — — — — — — 0.524 — — — — — — — 

RE16-05-61931 16-24908 0–0.5 Soil N — — — — — — — — 0.418 0.0247 (J) 4 0.234 — — — — — — 

RE16-05-61947 16-24908 4–4.5 Qbt 4 N — — — — — — — — — — — — — — — — — — 

RE16-05-61930 16-24907 0–0.5 Soil N — — — — — — — — 0.0586 — 0.334 (J) 0.0633 — — — — — — 

RE16-05-61940 16-24917 0–0.5 Soil N — — — — — — — — — — — — — — — — — — 

RE16-05-61943 16-24920 0–0.5 Soil N — — — — — — — — 0.0547 — — 0.079 — — — — — — 

RE16-05-61946 16-24923 0–0.5 Soil N — — — — — — — — 0.16 0.0243 (J) 0.452 (J) 0.166 — — — 0.0154 (J) — — 

RE16-05-61938 16-24915 0–0.5 Soil N — — — — — — — — 0.475 (J) — 3.91 0.226 — — 0.0033 (J) — — — 

RE16-05-61941 16-24915 2–2.5 Qbt 4 N — — — — — — — — — — 0.179 (J) — — 0.0035 (J) — — — — 

RE16-05-61942 16-24919 0–0.5 Soil N — — — — — — — — 0.208 (J) — 7.58 — — — — — — — 

0316-95-0233 16-01671 0–0.5 Soil N — — — — — — — — 5.5 0.62 (J) 25.2 1.3 (J) — — — — — 0.77 (J) 

0316-95-0498 16-02023 0–0.5 Soil N — — — — — — — — 0.098 (J) — — — — — — — — — 

RE16-05-61929 16-24906 0–0.5 Soil N — — — — — — — — 0.0133 (J) — 0.44 (J) — — — — — — — 

RE16-05-61948 16-24906 2–2.5 Soil N — — — — — — — — — — — — 0.0041 (J+) — — — — — 

RE16-05-61937 16-24914 0–0.5 Soil N — — — — — — — — — — 0.191 (J) — — — — — — — 

0316-95-0499 16-02024 0–0.5 Soil Y — — — — — — — — 2.9 0.18 (J) 2.28 0.67 (J) — — — — — 0.1 (J) 

RE16-05-55923 16-23651 4–4.5 Qbt 4 N — — — — — — — 0.00046 (J) 0.156 — 0.144 (J) — — — — — — — 

RE16-05-55924 16-23651 6–6.5 Qbt 4 N — — — — — — — — 0.0673 — — — — — — — — — 

RE16-05-55925 16-23653 4–4.5 Qbt 4 N — — — — — — — — 0.0196 (J) — — — — — — — — — 
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RE16-05-55926 16-23653 6–6.5 Qbt 4 N — — — — — — — 0.00052 (J) 0.0273 (J) — — — — — — — — — 

0316-95-0238 16-01664 0–0.33 Soil N — — — — — — — — 0.69 (J) — — — — — — — 1 (J) — 

0316-95-0239 16-01664 2–3.5 Qbt 4 N — 0.23 (J) — — — — — — — — — — — — — — — — 

0316-95-0241 16-01539 0–0.5 Soil N — — — — — — — — 0.14 (J) — — — — — — — — — 

RE16-05-55983 16-23692 0–1 Soil N — — — — — — — — — — 0.549 — — — — — — — 

RE16-05-55964 16-23692 36–38 Qbt 4 N — — 0.0725 (J) — — — — — — — — — — — — — — — 

RE16-05-55965 16-23692 44–46 Qbt 4 N — — — — — — — — — — — — — — — — — — 

0316-95-0242 16-01540 0–0.5 Soil N — — — — — — — — 0.16 (J) — 0.443 — — — — — — — 

RE16-05-55820 16-01540 2–3 Qbt 4 N — — — — — — — — — — — — — — — — — — 

RE16-05-55823 16-23568 0–0.67 Soil N — — — — — — — — 0.0726 — 0.303 (J) — — — — — — — 

RE16-05-56150 16-23568 0.8–2 Qbt 4 N — — — — — — — — — — — — — — — — — — 

0316-95-0243 16-01541 0–0.5 Soil N — — — — — — — — 0.26 (J) — 0.339 — — — — — — — 

RE16-05-55824 16-23569 0–0.67 Soil N — — — — — — — — — — 0.474 — — — — — — — 

RE16-05-56151 16-23569 1.7–3.7 Qbt 4 N — — — — — — — — — — — — — — — — — — 

0316-95-0244 16-01542 0–0.5 Soil Y — — — — — — — — 0.3 (J) — 0.839 — — — — — 0.12 (J) — 

RE16-05-55929 16-23657 3.5–4 Qbt 4 N — — — — — — — — — — — — — — — — — — 

RE16-05-55927 16-23655 3–3.5 Qbt 4 N — — — — — — — — 0.0136 (J) — 0.351 (J) — — — — — — — 

RE16-05-55928 16-23655 5–5.5 Qbt 4 N — — — — — — — — — — — — — — — — — — 

RE16-05-56152 16-23751 0–0.6 Qbt 4 N — — — — — — — — — — — — 0.00072 (J) — — — — — 

RE16-05-55986 16-23693 0–0.25 Soil N — — — — — — — — — — 0.634 — — — — — — — 

RE16-05-55987 16-23693 2.8–3.5 Qbt 4 N — — — — — — — — — — — — 0.001 (J) — — — — — 

RE16-05-56163 16-23750 0.25–0.80 Soil N 0.0022 — — — — — — — — — — — — — — — — — 

RE16-05-56146 16-23749 1–1.5 Qbt 4 N 0.00096 (J) — — — — — — — — — — — — — — — — — 
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RE16-05-55854 16-23590 4–4.5 Fill N — — 0.678 (J-) 0.628 (J-) 0.502 (J-) — 2.93 (J-) 0.0014 — — — — — — — — — — 

RE16-05-55859 16-23590 6–6.5 Qbt 4 N — — 0.214 (J-) 0.257 (J-) 0.775 (J-) — 1.23 (J-) 0.002 — — — — — — — — — — 

RE16-05-55855 16-23591 4–4.5 Fill N — — 0.677 (J-) 0.673 (J-) 0.134 (J-) — 2.12 (J-) 0.0017 — — — — — — — — — — 

RE16-05-55860 16-23591 6–6.5 Qbt 4 N — — 1.76 (J-) 1.52 (J-) 0.289 (J-) — 9.92 (J-) 0.0018 — 0.00038 (J) — — — 0.00069 (J) 0.00023 (J) — — 0.00045 (J) 

RE16-05-55865 16-23601 4–4.5 Fill N — — 1.41 (J-) 1.22 (J-) 0.467 (J-) — 14.5 (J-) 0.0106 — — 0.0028 — — — — — — — 

RE16-05-55870 16-23601 6–6.5 Qbt 4 N — — 0.601 (J-) 0.573 (J-) 0.201 (J-) — 15 (J-) 0.0015 (J-) — 0.0014 (J-) — — — — — — — — 

RE16-05-55861 16-23597 4–4.5 Fill N — — 5.78 (J-) 4.18 (J-) 0.116 (J-) — 12 (J-) 0.0116 — 0.00053 (J) — — — 0.00048 (J) — — — — 

RE16-05-55869 16-23597 6–6.5 Qbt 4 N — — 0.793 (J-) 0.739 (J-) 0.487 (J-) — 18.3 (J-) 0.0055 (J-) — 0.0016 (J-) — — — — — — — — 

RE16-05-55873 16-23609 4–4.5 Fill N — — 1.15 (J-) 1.28 (J-) 0.162 (J-) — 3.3 (J-) 0.0067 (J-) — 0.0011 (J-) — — — 0.00042 (J-) — — — — 

RE16-05-55874 16-23609 6–6.5 Qbt 4 N — — 1.03 (J-) 0.96 (J-) — — 9.85 (J-) 0.0018 (J-) — — — — — — — — — — 

RE16-05-55871 16-23607 4–4.5 Fill N — — 1.38 (J-) 1.24 (J-) 0.297 (J-) — 6.92 (J-) 0.006 (J-) — 0.00034 (J-) — — — — — — — 0.00044 (J-) 

RE16-05-55872 16-23607 6–6.5 Qbt 4 N — — 0.574 (J-) 0.552 (J-) 0.111 (J-) — 2.96 (J-) 0.0032 (J-) — — — — — — — — — — 

RE16-05-55877 16-23613 4–4.5 Fill N — — 0.021 (J-) 0.0982 (J-) 1.14 (J-) — 0.641 (J-) — — — — — — — — — — — 

RE16-05-55878 16-23613 6–6.5 Qbt 4 N — — 0.0297 (J-) 0.0426 (J-) 0.439 (J-) — — — — — — — — — — — — — 

RE16-05-55875 16-23611 4–4.5 Fill N — — 0.922 (J-) 0.725 (J-) 0.54 (J-) — 9.3 (J-) — — — — — — — — — — — 

RE16-05-55876 16-23611 6–6.5 Qbt 4 N — 0.452 (J-) 0.49 (J-) 0.517 (J-) 1.08 (J-) — 2.17 (J-) 0.0013 (J-) — — — — — 0.00051 (J-) — — — — 

RE16-05-61923 16-24900 3–3.5 Soil N — — 0.0182 (J) 0.0213 (J) 0.148 (J-) — — — — — — — — — — — — — 

RE16-05-61924 16-24900 5–5.5 Qbt 4 N — — 0.104 0.123 0.318 (J-) — — — — 0.00056 (J) — — — — — — — — 

RE16-05-55881 16-23617 4–4.5 Fill N — — 1.12 1.12 6.89 — 0.38 (J-) — — — — — — — — — — — 

RE16-05-55882 16-23617 6–6.5 Qbt 4 N — — 0.0747 0.0767 0.186 (J) — — — — — — — — — — — — — 

RE16-05-55879 16-23615 4–4.5 Fill N — — 0.333 0.336 0.135 (J) — — 0.00085 (J-) — — — — — — — — — — 

RE16-05-55880 16-23615 6–6.5 Qbt 4 N — — 0.368 0.369 0.129 (J) — — — — — — — — — — — — — 

RE16-05-55885 16-23621 4–4.5 Fill N — — 1.75 1.4 — — — — — — — — — — — — — — 

RE16-05-55886 16-23621 6–6.5 Qbt 4 N — — 0.842 0.63 0.115 (J-) — — — — — — — — — — — — — 

RE16-05-55884 16-23619 6–6.5 Qbt 4 N — — 0.93 0.675 — — — — — — — — — — — — — — 

RE16-05-55883 16-23619 4–4.5 Fill N — — 0.448 0.339 89.9 (J-) — — — — — — — — — — — — — 

RE16-05-61917 16-24894 8–8.5 Soil N — — 0.174 0.271 — — — — — — — — — — — — — — 

RE16-05-61927 16-24894 10–10.5 Qbt 4 N — — 1.3 1.43 — — 0.728 (J+) — — — — — — — — — — — 

RE16-05-61919 16-24896 6–6.5 Soil N — — — 0.0052 — — — — — — — — — — — — — — 

RE16-05-61926 16-24896 8–8.5 Qbt 4 N — — 0.244 0.322 — — — — — — — — — — — — — — 

RE16-05-61922 16-24899 6–6.5 Soil N — — 0.00034 (J) 0.0015 — — — — — 0.0013 — — — — — — — — 

RE16-05-61925 16-24899 8–8.5 Qbt 4 N — — 0.0775 0.626 — — — — — 0.0015 — — — — — — 0.00026 (J) 0.0009 (J) 

RE16-05-61914 16-24891 8–8.5 Soil N — — — 0.0011 — — — — — — — — — — — — — — 

RE16-05-61928 16-24891 10–10.5 Qbt 4 N — — 0.0222 (J) 0.03 (J) — — — — — — — — — — — — — — 

RE16-05-55919 16-23647 8–8.5 Qbt 4 N — — 0.0176 (J) 0.0141 (J) 0.11 (J) — — — — 0.0017 — — — — — — — — 

RE16-05-55920 16-23647 10–10.5 Qbt 4 N — — — — 0.151 (J) — — — — 0.0012 (J) — — — — — — — — 
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RE16-05-55918 16-23646 8–8.5 Qbt 4 N — — — — 0.148 (J) — — — — — — — — — — — — — 

RE16-05-55921 16-23646 10–10.5 Qbt 4 N — — — — 0.11 (J) — — — — — — — — — — — — — 

RE16-05-55911 16-23639 4–4.5 Fill N — — — — — — 1.25 (J+) — — 0.0056 — — — — — — — — 

RE16-05-55912 16-23639 6–6.5 Qbt 4 N — — — — — — — — — — — — — — — — — — 

RE16-05-55851 16-23587 4–4.5 Fill N — — — 0.0678 — — — — — — — — — — — — — — 

RE16-05-55910 16-23638 4–4.5 Fill N — — — — — — 1.47 (J+) — — 0.00026 (J) — — — — — — — — 

RE16-05-55913 16-23638 6–6.5 Qbt 4 N — — — 0.0646 (J) — — 0.613 (J+) — — 0.00077 (J) — — — — — — — 0.00032 (J) 

RE16-05-55852 16-23588 4–4.5 Fill N — — — — — — — — — — — — — — — — — — 

RE16-05-55909 16-23637 4–4.5 Fill N — — 0.325 0.344 — — 1.51 (J+) — — 0.0011 — — — — — — — — 

RE16-05-55914 16-23637 6–6.5 Qbt 4 N — — — — — — — — — — — — — — — — — — 

RE16-05-55908 16-23636 4–4.5 Fill N — 1.43 — — — — 9.21 (J+) — — 0.00028 (J) — — — — — — — — 

RE16-05-55915 16-23636 6–6.5 Qbt 4 N — — — — — — 4.02 (J+) 0.00026 (J) — — — — — — — — — — 

RE16-05-55978 16-23691 0–1 Soil N — — — 0.0425 — — — — — — — — — — — — — — 

RE16-05-55981 16-23691 30–31 Qbt 4 N — — — — — — — — — — — — — — — — — — 

RE16-05-55982 16-23691 64–67 Qbt 4 N — — — — — — — — — — — — — — — — — — 

RE16-05-55984 16-23691 77–79 Qbt 4 N — — — — — — — — — — — — — — — — — — 

RE16-05-55904 16-23691 84–86 Qbt 4 N — — — — — — — — — — — — — — — — — — 

RE16-05-55906 16-23691 157–160 Qbt 4 N — — — — — — — — — — — — — — — — — — 

0316-95-0226 16-01536 0–0.33 Soil N 0.215 — 22 22 0.688 — — — 3.04 — — — — — — 3.03 — — 

0316-95-0227 16-01536 3–3.5 Qbt 4 N — — 0.78 0.72 — — — — — — — — — — — — — — 

0316-95-0235 16-01537 1.5–2 Soil N — — — — — — — — — — — — — — — — — — 

0316-95-0236 16-01537 2.5–3.5 Qbt 4 N — — — — — — — — — — — — — — — — — — 

0316-95-0229 16-01663 0–0.33 Soil Y — — 43 43 0.953 — — — 1.27 — — — — — — — — — 

0316-95-0230 16-01663 0.5–1.5 Qbt 4 N — — — — — — — — — — — — — — — — — — 

RE16-05-62038 16-23672 1–1.5 Soil N — — 65.4 (J-) 66.9 (J-) 10.7 (J-) — — — — 0.003 — — — — — 0.224 (J-) — — 

RE16-05-62039 16-23672 3–3.5 Qbt 4 N — — 32 (J-) 41.3 (J-) 3.12 (J-) — — — — 0.0023 0.00045 (J) — — — — 0.065 (J-) — 0.00037 (J) 

RE16-05-62035 16-23669 1–1.5 Soil N — — 3.85 4.86 2.35 — — — — 0.0078 — — — — — — 0.00025 (J) 0.00063 (J) 

RE16-05-62036 16-23669 3–3.5 Qbt 4 N — — 0.576 0.63 1.88 — — — — 0.0027 — — — — — — 0.00025 (J) 0.00063 (J) 

RE16-05-62037 16-23671 0–0.5 Soil N — — 61.5 (J-) 84 (J-) 3.91 (J-) — — — — 0.0026 — — — — — 0.792 (J-) — — 

RE16-05-62040 16-23674 1.5–2 Qbt 4 N — — 7.6 (J-) 8.76 (J-) 12.4 (J-) — — — — 0.00042 (J) — — — — — 0.174 (J-) — — 

RE16-05-62041 16-23674 3.5–4 Qbt 4 N — — 3.93 (J-) 5.6 (J-) 2.48 (J-) — — — — 0.00051 (J) — — — — — — — — 

RE16-05-62042 16-23676 0–0.5 Soil N — — 43.3 (J-) 46.6 (J-) — — — — — 0.00094 (J) — — — — — 0.785 (J-) — — 

RE16-05-62045 16-23679 1–1.5 Soil N — — 14.6 (J-) 19.1 (J-) 3.63 (J-) — — — — 0.0004 (J) — — — — — 0.583 (J-) — — 

RE16-05-62046 16-23679 3–3.5 Qbt 4 N — — 0.351 (J-) 0.523 (J-) 0.223 (J-) — — — — — — — — — — — — — 

RE16-05-62044 16-23678 0–0.5 Soil N — — 10.9 (J-) 13.2 (J-) 2.45 (J-) — — — — — — — — — — 0.0804 (J-) — — 

RE16-05-62043 16-23677 0–0.5 Soil N — — 12 (J-) 16.1 (J-) 6.11 (J-) — — — — 0.00097 (J) — — — — — 1.18 (J-) — — 
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RE16-05-62047 16-23681 3–3.5 Soil N — — 1.83 (J-) 3.82 (J-) 4.48 (J-) — — — — 0.0011 (J) — — 0.0049 — — — — — 

RE16-05-62050 16-23684 1–1.5 Soil N — — 0.0724 (J-) 0.129 (J-) 1.55 (J-) — — — — 0.00091 (J) — — — — — — — 0.00037 (J) 

RE16-05-62051 16-23684 3–3.5 Qbt 4 N — — 0.0634 (J-) 0.168 (J-) 0.815 (J-) — — — — — — — — — — — — — 

RE16-05-62048 16-23682 0–0.5 Soil N — — 1.8 (J-) 4.38 (J-) 3.26 (J-) — — — — — — — — — — 0.192 (J-) — — 

RE16-05-62049 16-23683 0–0.5 Soil N — — 0.354 (J-) 0.896 (J-) 3.05 (J-) — — — — — — — — — — — — — 

RE16-05-55931 16-23659 5–5.5 Soil N — — — — — — — — — — — — — — — — — — 

RE16-05-55934 16-23659 10–10.5 Soil N — — — — — — — — — — — — — — — — — — 

RE16-05-55932 16-23660 4–4.5 Soil N — — 0.15 (J-) 0.215 (J-) 1.89 — 7.05 — — — — — — — — — — — 

RE16-05-55935 16-23660 9–9.5 Soil N — — — — — — — — — — — — — — — — — — 

RE16-05-61935 16-24912 0–0.5 Soil N — — 0.874 0.957 59.3 (J+) — 13.1 (J+) — — 0.0004 (J+) — 0.001 (J) — — — — 0.00039 (J+) 0.0013 (J+) 

RE16-05-61934 16-24911 0–0.5 Soil N — — 0.893 1.08 7.28 — 9.4 (J+) — — 0.00067 (J+) — — — — — — — — 

0316-95-0231 16-01669 0–0.5 Soil N — — 19 22 5.3 — — — 0.226 — — — — — — 0.222 — — 

RE16-05-55936 16-23664 4.5–5 Soil N — — — 0.0155 (J-) 0.177 (J+) — — — — — — — — — — — — 0.00033 (J) 

RE16-05-55938 16-23664 9–9.5 Soil N — — 0.0276 (J-) 0.0503 (J-) 0.207 (J+) — — — — — — — — — — — — 0.00031 (J) 

RE16-05-61932 16-24909 0–0.5 Soil N — — 0.015 (J) 0.0209 (J) 1.34 — 4.98 (J+) — — — — — — — — — — — 

RE16-05-61933 16-24910 0–0.5 Soil N — — 0.0845 0.138 1.04 — 2.29 (J+) — — — — — — — — — — — 

0316-95-0232 16-01670 0–0.5 Soil N — — 0.58 (J) 0.72 (J) 6.32 — — — — — — — — — — — — — 

RE16-05-61939 16-24916 0–0.5 Soil N — — — — 0.802 — 1.11 (J+) — — — — — — — — — — — 

RE16-05-61931 16-24908 0–0.5 Soil N — — 0.22 0.356 1.86 — 2.73 (J+) — — — — — — — — 0.0769 (J) — — 

RE16-05-61947 16-24908 4–4.5 Qbt 4 N — — — — — — — — — — — — — — — — — 0.00029 (J) 

RE16-05-61930 16-24907 0–0.5 Soil N — — 0.0345 (J) 0.0573 0.185 (J) — 0.965 (J+) — — 0.00046 (J+) — — — — — — — — 

RE16-05-61940 16-24917 0–0.5 Soil N — — — — — — — — — 0.00047 (J) — — — — — — — — 

RE16-05-61943 16-24920 0–0.5 Soil N — — 0.0187 (J) 0.0539 — — — — — — — — — — — — — — 

RE16-05-61946 16-24923 0–0.5 Soil N — — 0.152 0.17 0.199 (J) — 0.379 (J+) — — — — — — — — — — — 

RE16-05-61938 16-24915 0–0.5 Soil N — — 0.305 (J) 0.487 (J) 6.96 — 10.3 (J+) — — — — — — — — — — — 

RE16-05-61941 16-24915 2–2.5 Qbt 4 N — — — — — — 3.1 (J+) — — 0.00077 (J) — — — — — — — 0.00053 (J) 

RE16-05-61942 16-24919 0–0.5 Soil N — — 0.134 (J) 0.246 (J) 11.1 — 10.6 (J+) — — — — — — — — — — — 

0316-95-0233 16-01671 0–0.5 Soil N — — 4.5 (J) 4.8 (J) 40.7 — — — — — — — — — — 0.316 — — 

0316-95-0498 16-02023 0–0.5 Soil N — — 0.054 (J) 0.099 (J) — — — — — — — — — — — — — — 

RE16-05-61929 16-24906 0–0.5 Soil N — — — — — — 0.705 (J) — — — — — — — — — — — 

RE16-05-61948 16-24906 2–2.5 Soil N — — — — — — — — — — — — — — — — — — 

RE16-05-61937 16-24914 0–0.5 Soil N — — — — — — — — — — — — — — — — — — 

0316-95-0499 16-02024 0–0.5 Soil Y — — 1.6 2.3 3.92 — — — — — — — — — — 0.356 — — 

RE16-05-55923 16-23651 4–4.5 Qbt 4 N — — 0.0893 0.135 0.273 (J) 0.00037 (J) 4.48 — — 0.0023 — — — — — — 0.00053 (J) 0.0014 (J) 

RE16-05-55924 16-23651 6–6.5 Qbt 4 N — — 0.0445 0.0988 0.149 (J) — 4.99 — — — — — — — — — — — 

RE16-05-55925 16-23653 4–4.5 Qbt 4 N — — 0.0126 (J) 0.0267 (J) 0.112 (J) — 5.16 — — — — — — — — — — 0.00036 (J) 
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RE16-05-55926 16-23653 6–6.5 Qbt 4 N — — 0.0171 (J) 0.0362 0.189 (J) 0.00047 (J) 4.73 — — 0.0017 — — — — — — 0.00066 (J) 0.0017 (J) 

0316-95-0238 16-01664 0–0.33 Soil N — — 0.39 (J) 0.51 (J) — — — — — — — — — — — — — — 

0316-95-0239 16-01664 2–3.5 Qbt 4 N — — — — — — — — — — — — — — — — — — 

0316-95-0241 16-01539 0–0.5 Soil N — — 0.11 (J) 0.11 (J) — — — — — — — — — — — — — — 

RE16-05-55983 16-23692 0–1 Soil N — — — — 0.563 — — — — — — — — — — — — — 

RE16-05-55964 16-23692 36–38 Qbt 4 N — — — — — — — — — — — — — — — — — — 

RE16-05-55965 16-23692 44–46 Qbt 4 N — — — — — — — — — — — — — — — — — — 

0316-95-0242 16-01540 0–0.5 Soil N — — 0.1 (J) 0.12 (J) — — — — — — — — — — — — — — 

RE16-05-55820 16-01540 2–3 Qbt 4 N — — — — — — — — — — — — — — — — — — 

RE16-05-55823 16-23568 0–0.67 Soil N — — — 0.0774 0.581 (J) — — — — — — — — — — — — — 

RE16-05-56150 16-23568 0.8–2 Qbt 4 N — — — — — — — 0.0057 — 0.00037 (J) — — — — — — — — 

0316-95-0243 16-01541 0–0.5 Soil N — — 0.13 (J) 0.2 (J) — — — — — — — — — — — — — — 

RE16-05-55824 16-23569 0–0.67 Soil N — — 0.0688 0.137 0.464 (J) — — — — — — — — — — — — — 

RE16-05-56151 16-23569 1.7–3.7 Qbt 4 N — — — — — — — — — 0.00039 (J) — — — — — — — — 

0316-95-0244 16-01542 0–0.5 Soil Y — — 0.19 (J) 0.24 (J) — — — — — — — — — — — — — — 

RE16-05-55929 16-23657 3.5–4 Qbt 4 N — — — — 0.106 (J+) — — — — 0.00045 (J) — — — — — — — 0.00032 (J) 

RE16-05-55927 16-23655 3–3.5 Qbt 4 N — — — — 0.882 — 0.936 (J) — — — — — — — — — — — 

RE16-05-55928 16-23655 5–5.5 Qbt 4 N — — — — 0.237 (J) — — — — — — — — — — — — — 

RE16-05-56152 16-23751 0–0.6 Qbt 4 N — — — — — — — — — 0.00078 (J) — — — — — — — — 

RE16-05-55986 16-23693 0–0.25 Soil N — — — — — — — 0.313 (J-) — — — 0.0026 — — — 0.403 — — 

RE16-05-55987 16-23693 2.8–3.5 Qbt 4 N — — — — — — — 0.0994 — 0.0017 — 0.0052 — 0.0014 (J) — — 0.00072 (J) 0.0012 (J) 

RE16-05-56163 16-23750 0.25–0.80 Soil N — — — — — — — 0.0074 — — — 0.0063 — — — — — — 

RE16-05-56146 16-23749 1–1.5 Qbt 4 N — — — — — — — 0.0049 — — — 0.0029 — — — — — — 

Note: Units are in mg/kg. 
*— = Not detected or not analyzed. 
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Table B-5.2-3 
Frequency of Detected Organic Chemicals in Pore Gas at SWMU 16-003(o) 

Analyte Media 
Number of 
Analyses 

Number of 
Detects 

Concentration Range* 
(µg/m3) 

Frequency of 
Detects 

Acetone Pore gas 13 12 [8.78] to 285 12/13 

Butanone[2-] Pore gas 13 10 [2.48] to 76.6 10/13 

Carbon Disulfide Pore gas 13 5 [2.61] to 40.5 5/13 

Carbon Tetrachloride Pore gas 13 2 [5.2] to 15.1 2/13 

Cyclohexane Pore gas 13 4 [2.8] to 37.8 4/13 

Hexane Pore gas 13 1 [2.9 to 13] 1/13 

Methyl-2-pentanone[4-] Pore gas 13 2 [3.4] to 9.01 2/13 

n-Heptane Pore gas 13 1 [3.4 to 53.2] 1/13 

Propanol[2-] Pore gas 13 2 [8.1] to 27 2/13 

Tetrachloroethene Pore gas 13 3 [5.6] to 56.9 3/13 

Toluene Pore gas 13 12 [3.46] to 339 12/13 

Trichloroethane[1,1,1-] Pore gas 13 2 [4.5] to 6.54 2/13 

Trichloroethene Pore gas 13 7 [4.4] to 107 7/13 

Xylene[1,2-] Pore gas 13 1 [3.6] to 4.77 1/13 

Xylene[1,3-]+Xylene[1,4-] Pore gas 13 9 [3.6] to 22.6 9/13 
*Values in brackets are detection limits, although some chemicals may be detected at values within this range. 
 



 

 

January 2006 
B-134 

E
R

2005-0678

Investigation R
eport for the TA

-16-340 C
om

plex 

Table B-5.2-4 
Summary of Organic Chemicals Detected in Pore Gas at SWMU 16-003(o) 
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RE16-05-56179 16-23691 49.25–50 16.1 6.78 —* — 23.4 — 5.32 — — 29.8 90.4 — 53.7 — 11.3 

RE16-05-56000 16-23691 50–51 66.5 13 29.3 7.54 — — — — — 56.9 60.3 4.91 107 — 10.4 

RE16-05-56002 16-23691 98.5–100 42.7 6.78 — — 37.8 — 9.01 — — — 30.5 — 6.98 4.77 22.6 

RE16-05-55999 16-23691 100–101 28.5 4.72 — — — — — — — — 23.7 — — — — 

RE16-05-55997 16-23691 175–176 285 76.6 40.5 15.1 — 5.28 — 4.92 — 12.9 339 6.54 35.4 — 13 

RE16-05-56025 16-23691 199–200 42.7 6.48 — — — — — — — — 18.5 — 6.98 — 10.4 

RE16-05-55988 16-23692 47.5–50 9.97 — — — — — — — 27 — 31.6 — — — — 

RE16-06-64294 16-23692 48–50 29 20 6.1 — — — — — — — 12 — 5.2 — 8.2 

RE16-05-55990 16-23692 98–100 19.5 3.83 — — 14.4 — — — — — 18.5 — — — 8.16 

RE16-06-64295 16-23692 98–100 14 7.5 3.7 — — — — — — — 9.6 — 7.5 — 6.7 

RE16-06-64296 16-23692 110–147.6 15 9.5 7.4 — — — — — — — 4.8 — — — — 

RE16-05-55995 16-23692 198–200 10.4 — — — 37.8 — — — 8.35 — 31.3 — — — 13 
Note: Values are in µg/m3. 
*— = Not detected or not analyzed. 
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Table B-5.3-1 
Frequency of Detected Radionuclides above Background Values in Soil at SWMU 16-003(o) 

Analyte Media 
Number of 
Analyses 

Number of 
Detects 

Concentration Range 
(pCi/g) 

Background 
Value 
(pCi/g) 

Frequency of Detects 
above Background 

Value 
Uranium-234 Soil 1 1 6.93 2.59 1/1 

Uranium-235 Soil 1 1 0.373  0.2 1/1 

Uranium-238 Soil 1 1 4.59  2.29 1/1 

 

 

Table B-5.3-2 
Summary of Samples with Detected Radionuclides 

above Background Values in Soil at SWMU 16-003(o) 

Sample ID 
Location 

ID 
Depth 

(ft) Media 
Excavation 

Flag Uranium-234 Uranium-235 Uranium-238 
Soil Background Value 2.59 0.2 2.29 
RE16-05-61942 16-24919 0.00–0.50 Soil N 6.93 0.373 4.59 

Note: Units are pCi/g. 
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Table B-6.1-1 
Frequency of Inorganic Chemicals above 

Background Values in Soil, Fill, and Tuff at SWMUs 16-026(j2) and 16-029(f) 

Analyte Media 

Number 
of 

Analyses 

Number 
of 

Detects 

Concentration 
Rangea 
(mg/kg) 

Background 
Value 

(mg/kg) 

Frequency of 
Detects 
above 

Background 
Value 

Frequency of 
Nondetects 

above 
Background 

Value 
Aluminum Soil 8 8 1750 to 29800 29200 1/8 0/8 

Aluminum Fill 7 7 8790 to 25300 29200 0/7 0/7 

Aluminum Qbt 4 15 15 1900 to 15600 7340 8/15 0/15 

Antimony Soil 7 0 [0.123 to 6.29] 0.83 0/7 3/7 

Antimony Fill 2 0 [0.471 to 0.484] 0.83 0/2 0/2 

Antimony Qbt 4 8 2 0.152 to [13] 0.5 0/8 1/8 

Arsenic Soil 8 8 1.08 to 3.83 8.17 0/8 0/8 

Arsenic Fill 7 7 1.58 to 3.97 8.17 0/7 0/7 

Arsenic Qbt 4 15 12 0.49 to 3.32 2.79 2/15 0/15 

Barium Soil 8 8 46.9 to 147 295 0/8 0/8 

Barium Fill 7 7 61.2 to 393 295 1/7 0/7 

Barium Qbt 4 15 14 19 to 286 46 10/15 0/15 

Beryllium Soil 8 5 [0.53] to 1.3 1.83 0/8 0/8 

Beryllium Fill 7 7 0.547 to 1.43 1.83 0/7 0/7 

Beryllium Qbt 4 15 12 0.289 to 1.21 1.21 0/15 0/15 

Bromide Soil 4 0 [2.31 to 2.6] nab 0/4 n/ac 

Bromide Fill 7 0 [1.96 to 2.45] na 0/7 n/a 

Bromide Qbt 4 12 0 [2.13 to 2.41] na 0/12 n/a 

Cadmium Soil 8 1 0.101 to [0.629] 0.4 0/8 7/8 

Cadmium Fill 7 6 0.223 to [0.595] 0.4 2/7 1/7 

Cadmium Qbt 4 15 7 0.192 to [1.1] 1.63 0/15 0/15 

Calcium Soil 8 8 1210 to 5920 6120 0/8 0/8 

Calcium Fill 7 7 3610 to 29000 6120 3/7 0/7 

Calcium Qbt 4 15 14 710 to 21500 2200 8/15 0/15 

Chloride Soil 4 3 2.07 to 2.88 231 0/4 0/4 

Chloride Fill 7 7 3.07 to 148 231 0/7 0/7 

Chloride Qbt 4 12 12 0.591 to 76.2 94.6 0/12 0/12 

Chromium Soil 8 8 1.63 to 27 19.3 1/8 0/8 

Chromium Fill 7 7 4.39 to 14 19.3 0/7 0/7 

Chromium Qbt 4 15 15 1.41 to 260 7.14 5/15 0/15 

Cobalt Soil 8 8 1.9 to 4.69 8.64 0/8 0/8 

Cobalt Fill 7 7 0.905 to 3.75 8.64 0/7 0/7 

Cobalt Qbt 4 15 14 1.32 to 186 3.14 3/15 1/15 

Copper Soil 8 8 3.8 to 8.72 14.7 0/8 0/8  



Investigation Report for the TA-16-340 Complex 

ER2005-0678 B-137 January 2006 

Table B-6.1-1 (continued) 

Analyte Media 

Number 
of 

Analyses 

Number 
of 

Detects 

Concentration 
Rangea 
(mg/kg) 

Background 
Value 

(mg/kg) 

Frequency of 
Detects 
above 

Background 
Value 

Frequency of 
Nondetects 

above 
Background 

Value 
Copper Fill 7 7 5.79 to 12.1 14.7 0/7 0/7 

Copper Qbt 4 15 14 2.93 to 100 4.66 10/15 1/15 

Cyanide (Total) Soil 7 2 0.22 to [1.3] 0.5 0/7 3/7 

Cyanide (Total) Fill 7 1 0.154 to [0.304] 0.5 0/7 0/7 

Cyanide (Total) Qbt 4 13 1 0.203 to [0.56] 0.5 0/13 1/13 

Fluoride Soil 4 3 [1.2] to 7.45 na 3/4 n/a 

Fluoride Fill 7 7 0.694 to 21.2 na 7/7 n/a 

Fluoride Qbt 4 12 10 0.63 to 9.1 na 10/12 n/a 

Iron Soil 8 8 3250 to 18400 21500 0/8 0/8 

Iron Fill 7 7 9120 to 18500 21500 0/7 0/7 

Iron Qbt 4 15 15 3800 to 12300 14500 0/15 0/15 

Lead Soil 8 8 5.8 to 71.5 22.3 2/8 0/8 

Lead Fill 7 7 5.18 to 22.3 22.3 0/7 0/7 

Lead Qbt 4 15 12 1.2 to 28.2 11.2 4/15 0/15 

Magnesium Soil 8 8 392 to 3910 4610 0/8 0/8 

Magnesium Fill 7 7 1230 to 3730 4610 0/7 0/7 

Magnesium Qbt 4 15 14 87 to 2300 1690 5/15 0/15 

Manganese Soil 8 8 120 to 370 671 0/8 0/8 

Manganese Fill 7 7 117 to 541 671 0/7 0/7 

Manganese Qbt 4 15 15 49 to 330 482 0/15 0/15 

Mercury Soil 8 6 0.0173 to [0.12] 0.1 0/8 1/8 

Mercury Fill 7 2 [0.0205 to 0.0562] 0.1 0/7 0/7 

Mercury Qbt 4 15 7 0.0036 to [0.12] 0.1 0/15 3/15 

Nickel Soil 8 8 2.05 to 11.1 15.4 0/8 0/8 

Nickel Fill 7 7 4.52 to 14.3 15.4 0/7 0/7 

Nickel Qbt 4 15 14 2.99 to 21 6.58 6/15 1/15 

Nitrate Soil 4 1 [1.16] to 3.14 na 1/4 n/a 

Nitrate Fill 7 1 1.09 to [1.23] na 1/7 n/a 

Nitrate Qbt 4 12 1 0.858 to [1.21] na 1/12 n/a 

Perchlorate Soil 4 0 [0.00234 to 0.00273] na 0/4 n/a 

Perchlorate Fill 7 1 [0.00236] to 0.0028 na 1/7 n/a 

Perchlorate Qbt 4 12 1 [0.00208 to 0.00249] na 1/12 n/a 

Potassium Soil 8 8 409 to 3030 3460 0/8 0/8 

Potassium Fill 7 7 1500 to 2610 3460 0/7 0/7 

Potassium Qbt 4 15 14 505 to 1880 3500 0/15 0/15 

Selenium Soil 7 0 [0.278 to 1.81] 1.52 0/7 2/7 
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Table B-6.1-1 (continued) 

Analyte Media 

Number 
of 

Analyses 

Number 
of 

Detects 

Concentration 
Rangea 
(mg/kg) 

Background 
Value 

(mg/kg) 

Frequency of 
Detects 
above 

Background 
Value 

Frequency of 
Nondetects 

above 
Background 

Value 
Selenium Fill 7 1 0.781 to [1.84] 1.52 0/7 6/7 

Selenium Qbt 4 13 2 [0.542 to 1.79] 0.3 2/13 11/13 

Silver Soil 8 4 0.0603 to [2.4] 1 0/8 1/8 

Silver Fill 7 7 0.0648 to 0.0978 1 0/7 0/7 

Silver Qbt 4 15 11 0.0433 to 24.9 1 3/15 3/15 

Sodium Soil 8 8 133 to 528 915 0/8 0/8 

Sodium Fill 7 7 159 to 721 915 0/7 0/7 

Sodium Qbt 4 15 14 69.7 to [1100] 2770 0/15 0/15 

Sulfate Soil 4 2 [4.81] to 16 293 0/4 0/4 

Sulfate Fill 7 7 14.8 to 368 293 1/7 0/7 

Sulfate Qbt 4 12 9 2.3 to 343 157 1/12 0/12 

Thallium Soil 8 4 0.168 to [1.5] 0.73 0/8 1/8 

Thallium Fill 7 7 0.111 to 0.537 0.73 0/7 0/7 

Thallium Qbt 4 15 11 0.0302 to [2.2] 1.1 0/15 3/15 

Uranium Soil 4 4 0.545 to 1.13 1.82 0/4 0/4 

Uranium Fill 7 7 0.375 to 0.931 1.82 0/7 0/7 

Uranium Qbt 4 12 12 0.165 to 1.35 2.4 0/12 0/12 

Vanadium Soil 8 8 5.9 to 27.6 39.6 0/8 0/8 

Vanadium Fill 7 7 7.44 to 23.3 39.6 0/7 0/7 

Vanadium Qbt 4 15 14 1.9 to 16 17 0/15 0/15 

Zinc Soil 8 8 11.3 to 224 48.8 1/8 0/8 

Zinc Fill 7 7 20.5 to 63.3 48.8 1/7 0/7 

Zinc Qbt 4 15 15 9 to 83 63.5 1/15 0/15 
a Values in brackets are detection limits, although some chemicals may be detected at values within this range. 
b na = Not available. 
c n/a = Not applicable. 
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Table B-6.1-2 
Summary of Samples with Inorganic Chemicals above Background Values in Soil, Sediment, Fill, and Tuff at SWMUs 16-026(j2) and 16-029(f) 
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Soil Background Value 29200 0.83 8.17 295 0.4 6120 19.3 8.64 14.7 0.5 naa 22.3 4610 0.1 15.4 na na 1.52 1 915 293 0.73 48.8 

Qbt 2,3,4 Background Value 7340 0.5 2.79 46 1.63 2200 7.14 3.14 4.66 0.5 na 11.2 1690 0.1 6.58 na na 0.3 1 2770 157 1.1 63.5 

RE16-05-56051 16-23708 4.00–4.50 Fill N —b — — — 0.595 (U) — — — — — 0.694 (J-) — — — — 1.09 (J-) — — — — — — — 

RE16-05-56052 16-23708 6.00–6.50 Qbt 4 N 8620 — — 80.5 — 21500 (J) — — 8.84 — 0.63 (J-) 16.9 (J) — — — 0.858 (J-) — 0.944 (J) — — — — — 

RE16-05-56049 16-23706 4.00–4.50 Fill N — — — — — 29000 (J) — — — — 1.08 (J-) — — — — — — 1.84 (U) — — — — 63.3 (J-) 

RE16-05-56050 16-23706 6.00–6.50 Qbt 4 N 10000 — — 86.2 — 5260 (J) — — 7.76 — 0.888 (J-) 28.2 (J) — — 6.64 — — 1.05 (J) — — — — — 

RE16-05-56061 16-23718 2.50–3.00 Fill N — — — — — 7070 — — — — 2.87 — — — — — — 1.79 (U) — — — — — 

RE16-05-56062 16-23718 4.50–5.00 Qbt 4 N 11500 — — 286 — 4670 — — 5.2 — 2.19 — — — 7.41 — — 1.75 (U) — — — — — 

RE16-05-56053 16-23710 2.00–2.50 Fill N — — — — — 7170 — — — — 21.2 — — — — — — 1.8 (U) — — — — — 

RE16-05-56054 16-23710 5.00–5.50 Qbt 4 N 13700 — 3.17 139 — 3970 — — — — 9.1 12.6 1860 (J+) — — — — 1.79 (U) — — — — — 

0316-97-0607 16-01551 0.00–1.00 Soil Y — — — — 0.57 (U) — — — — — — — — 0.11 (U) — — — — 2.3 (U) — — 1.4 (U) — 

0316-97-0608 16-01551 0.50–2.50 Soil N — — — — 0.59 (U) — 27 — — — — — — 0.12 (U) — — — — 2.4 (U) — — 1.5 (U) — 

0316-97-0609 16-01551 2.50–4.00 Qbt 4 N — — — — — — 12 — 100 — — — — 0.11 (U) 21 — — — 2.2 (U) — — 1.4 (U) 83 

RE16-05-56065 16-23722 2.00–2.50 Sediment N 29800 — — — 0.602 (U) — — — — — 1.92 — — — — — — 1.81 (U) — — — — — 

RE16-05-56066 16-23722 4.00–4.50 Qbt 4 N 13100 — — 95 — 2270 — — 5.15 — 1.74 — 1700 — — — — 1.68 (U) — — — — — 

RE16-05-56056 16-23713 2.00–2.50 Fill N — — — 393 0.421 (J) — — — — — 1.55 — — — — — — 1.7 (U) — — — — — 

RE16-05-56058 16-23713 4.50–5.00 Qbt 4 N 15600 — 3.32 163 — 3060 8.63 — 6.11 — 2.76 11.3 2300 (J+) — 10.3 — — 1.79 (U) — — — — — 

RE16-05-56055 16-23712 2.00–2.50 Fill N — — — — — — — — — — 4.66 — — — — — — 1.74 (U) — — — — — 

RE16-05-56057 16-23712 4.50–5.00 Qbt 4 N — — — 62.4 — 5850 — — — — 1.48 — 2130 (J+) — — — — 1.59 (U) — — — — — 

0316-95-0501 16-02166 0.00–0.50 Sediment Y — 14 (UJ) — — 1.2 (U) — — 12 (U) — 0.58 (U) — 33 — 0.12 (U) — — — — 2.3 (U) 1200 (U) — 2.3 (U) — 

0316-95-0502 16-02166 0.50–1.17 Soil Y — 14 (UJ) — — 1.1 (U) — — 11 (U) — 0.57 (U) — — — 0.11 (U) — — — — 2.3 (U) 1100 (U) — 2.3 (U) — 

0316-95-0503 16-02166 5.00–7.00 Qbt 4 N — 13 (UJ) — — — — 260 11 (U) 5.6 (U) 0.56 (U) — — — 0.11 (U) 9 (U) — — 1.1 (UJ) 2.2 (U) — — 2.2 (U) — 

0316-97-0610 16-02166 8.90–9.00 Qbt 4 N — — — — — — 77 — 56 — — — — 0.12 (U) 14 — — — 2.4 (U) — — 1.5 (U) — 

0316-95-0251 16-01552 0.00–0.50 Sediment Y — 5.04 (U) — — 0.504 (U) — — — — 1.1 (U) — — — — — — — — — — — — — 

RE16-05-56063 16-23720 2.50–3.00 Sediment N — — — — 0.571 (U) — — — — — 7.45 — — — — — — 1.71 (U) — — — — — 

RE16-05-56064 16-23720 4.50–5.00 Qbt 4 N 14300 — — 157 — 2960 8.05 — 5.81 — 4.38 — 2110 — 11.3 — — 1.7 (U) — — — — — 

0316-95-0252 16-01553 0.00–0.50 Sediment Y — 5.03 (U) — — 0.503 (U) — — — — 1 (U) — — — — — — — — — — — — — 

0316-95-0253 16-01554 0.00–0.50 Sediment N — 5.3 (U) — — 0.53 (U) — — — — 1.1 (U) — 31.3 — — — — — — — — — — — 

RE16-05-56059 16-23716 3.00–3.50 Fill N — — — — 0.502 (J) — — — — — 4.5 — — — — — 0.0028 1.79 (U) — — 368 — — 

RE16-05-56060 16-23716 5.00–5.50 Qbt 4 N 10500 — — 76.7 — — — — — — 3.21 — — — — — 0.00222 (J) 1.67 (U) — — 343 — — 

0316-95-0254 16-01555 0.00–0.50 Sediment N — 5.57 (U) — — 0.557 (U) — — — — 1.1 (U) — 71.5 — — — — — — — — — — — 

RE16-05-56044 16-01555 3.50–4.50 Qbt 4 N — — — 47.3 — — — 56.7 9.99 — — — — — — — — 0.58 (U) 7.77 — — — — 

0316-95-0255 16-01556 0.00–0.50 Sediment N — 6.29 (U) — — 0.629 (U) — — — — 1.3 (U) — — — — — — — — — — — — — 

RE16-05-56045 16-23701 0.00–0.50 Sediment N — — — — — — — — — — 1.65 — — — — — — — — — — — 224 

RE16-05-56046 16-23701 2.50–3.50 Qbt 4 N — — — — — — — 186 20.7 — — — — — — — — 0.556 (U) 24.9 — — — — 

RE16-05-56047 16-23702 0.00–0.50 Sediment N — — — — 0.611 (U) — — — — — — — — — — 3.14 — — — — — — — 

RE16-05-56048 16-23702 2.50–3.50 Qbt 4 N — — — — — — — 21.9 — — 3.38 — — — — — — 0.542 (U) 2 — — — — 

Note: Units are in mg/kg. 
a na = Not available. 
b — = Not detected above BV or not analyzed. 
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Table B-6.2-1 
Frequency of Organic Chemicals Detected in Soil, Fill, and Tuff at SWMUs 16-026(j2) and 16-029(f) 

Analyte Media 
Number of 
Analyses 

Number of 
Detects 

Concentration Range* 
(mg/kg) 

Frequency of 
Detects 

Acenaphthene Fill 7 6 0.0027 to 6.09 6/7 

Acenaphthene Sediment 7 4 0.0372 to 0.67 4/7 

Acenaphthene Qbt 4 14 6 [0.001] to 3.65 6/14 

Acetone Fill 7 2 [0.0053] to 0.0119 2/7 

Acetone Sediment 5 2 0.0042 to 0.286 2/5 

Acetone Qbt 4 14 6 [0.0049] to 0.058 6/14 

Anthracene Fill 7 7 0.0053 to 10.7 7/7 

Anthracene Sediment 7 4 [0.0412] to 1 4/7 

Anthracene Qbt 4 14 8 0.00037 to 6.18 8/14 

Benzo(a)anthracene Fill 7 5 [0.0133] to 18.4 5/7 

Benzo(a)anthracene Sediment 7 5 0.0237 to 1.5 5/7 

Benzo(a)anthracene Qbt 4 14 6 [0.0013] to 9.51 6/14 

Benzo(a)pyrene Fill 7 7 0.0131 to 15.8 7/7 

Benzo(a)pyrene Sediment 7 5 [0.0412] to 1.6 5/7 

Benzo(a)pyrene Qbt 4 14 8 0.0011 to 7.82 8/14 

Benzo(b)fluoranthene Fill 7 7 0.0204 to 22.7 7/7 

Benzo(b)fluoranthene Sediment 7 5 [0.0412] to 2 5/7 

Benzo(b)fluoranthene Qbt 4 14 8 0.0021 to 9.06 8/14 

Benzo(g,h,i)perylene Fill 7 6 0.0063 to 7.28 6/7 

Benzo(g,h,i)perylene Sediment 7 5 [0.0412] to 0.77 5/7 

Benzo(g,h,i)perylene Qbt 4 14 7 [0.001] to 5.63 7/14 

Benzo(k)fluoranthene Fill 7 3 [0.001] to 9.12 3/7 

Benzo(k)fluoranthene Sediment 7 4 [0.0407] to 0.8 4/7 

Benzo(k)fluoranthene Qbt 4 14 3 [0.001] to 3.63 3/14 

Benzoic Acid Sediment 7 1 [0.0487 to 7.6] 1/7 

Butanone[2-] Sediment 5 1 [0.0061] to 0.156 1/5 

Chrysene Fill 7 6 0.0141 to 18.1 6/7 

Chrysene Sediment 7 6 0.0253 to 1.8 6/7 

Chrysene Qbt 4 14 8 0.0015 to 9.08 8/14 

Dibenz(a,h)anthracene Sediment 7 2 [0.0389 to 0.37] 2/7 

Dibenz(a,h)anthracene Qbt 4 14 1 [0.001 to 1.85] 1/14 

Dibenzofuran Fill 7 3 [0.01] to 3.83 3/7 

Dibenzofuran Sediment 7 2 0.097 to [0.454] 2/7 

Dibenzofuran Qbt 4 14 4 0.0037 to 2.19 4/14 

Dichloroethene[1,1-] Fill 7 2 [0.001] to 0.0022 2/7 

Di-n-butylphthalate Sediment 7 1 0.0587 to [0.76] 1/7 
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Table B-6.2-1 (continued) 

Analyte Media 
Number of 
Analyses 

Number of 
Detects 

Concentration Range* 
(mg/kg) 

Frequency of 
Detects 

Di-n-butylphthalate Qbt 4 14 1 [0.01 to 1.66] 1/14 

Ethylbenzene Fill 7 1 0.00037 to [0.0014] 1/7 

Ethylbenzene Sediment 5 1 0.00028 to [0.006] 1/5 

Ethylbenzene Qbt 4 14 1 0.0004 to [0.0059] 1/14 

Fluoranthene Fill 7 7 0.0246 to 39.6 7/7 

Fluoranthene Sediment 7 6 0.0418 to 3.3 6/7 

Fluoranthene Qbt 4 14 8 0.0026 to 19.6 8/14 

Fluorene Fill 7 6 0.0028 to 6.32 6/7 

Fluorene Sediment 7 4 0.0301 to 0.62 4/7 

Fluorene Qbt 4 14 6 [0.001] to 3.71 6/14 

HMX Qbt 4 12 1 [0.162 to 2.2] 1/12 

Indeno(1,2,3-cd)pyrene Fill 7 6 0.0059 to 7.54 6/7 

Indeno(1,2,3-cd)pyrene Sediment 7 4 [0.0407] to 0.87 4/7 

Indeno(1,2,3-cd)pyrene Qbt 4 14 7 0.00055 to 5.38 7/14 

Isopropylbenzene Fill 7 1 0.0003 to [0.0014] 1/7 

Isopropyltoluene[4-] Sediment 5 3 0.00032 to 0.021 3/5 

Isopropyltoluene[4-] Qbt 4 14 1 [0.00035 to 0.0059] 1/14 

Methylnaphthalene[2-] Fill 7 6 0.00071 to 2.67 6/7 

Methylnaphthalene[2-] Sediment 7 4 0.0147 to [0.37] 4/7 

Methylnaphthalene[2-] Qbt 4 14 6 [0.001] to 1.6 6/14 

Naphthalene Fill 7 5 [0.001] to 7.83 5/7 

Naphthalene Sediment 7 4 [0.0412] to 0.47 4/7 

Naphthalene Qbt 4 14 6 [0.001] to 5.22 6/14 

Phenanthrene Fill 7 7 0.0203 to 39.1 7/7 

Phenanthrene Sediment 7 6 0.023 to 3.1 6/7 

Phenanthrene Qbt 4 14 8 0.0023 to 19.4 8/14 

Phenol Qbt 4 14 1 [0.01 to 1.66] 1/14 

Propylbenzene[1-] Fill 7 1 0.00036 to [0.0014] 1/7 

Pyrene Fill 7 7 0.0285 to 40.9 7/7 

Pyrene Sediment 7 6 0.0425 to 4.6 6/7 

Pyrene Qbt 4 14 8 0.0033 to 17.4 8/14 

RDX Sediment 5 1 0.151 to [0.25] 1/5 

TATB Fill 2 1 [1] to 1.14 1/2 

TATB Qbt 4 2 1 0.298 to [1] 1/2 

Toluene Fill 7 1 [0.001 to 0.0014] 1/7 

Toluene Sediment 5 1 0.00044 to [0.006] 1/5 

Toluene Qbt 4 14 2 0.0004 to [0.0059] 2/14 

Trichloroethene Sediment 5 1 0.00034 to [0.006] 1/5 
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Table B-6.2-1 (continued) 

Analyte Media 
Number of 
Analyses 

Number of 
Detects 

Concentration Range* 
(mg/kg) 

Frequency of 
Detects 

Trichloroethene Qbt 4 14 1 0.0004 to [0.0059] 1/14 

Trimethylbenzene[1,2,4-] Fill 7 2 0.00051 to 0.0018 2/7 

Trimethylbenzene[1,2,4-] Qbt 4 14 2 [0.0004 to 0.0059] 2/14 

Trimethylbenzene[1,3,5-] Fill 7 1 0.00059 to [0.0014] 1/7 

Trimethylbenzene[1,3,5-] Qbt 4 14 1 0.0004 to [0.0059] 1/14 

Xylene[1,2-] Qbt 4 12 1 0.00027 to [0.0014] 1/12 

Xylene[1,3-]+Xylene[1,4-] Fill 7 3 0.00046 to [0.0028] 3/7 

Xylene[1,3-]+Xylene[1,4-] Sediment 4 1 0.00064 to [0.0027] 1/4 

Xylene[1,3-]+Xylene[1,4-] Qbt 4 12 2 0.0005 to [0.0028] 2/12 
*Values in brackets are detection limits, although some chemicals may be detected at values within this range. 
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Table B-6.2-2 
Summary of Samples with Organic Chemicals Detected in Soil, Sediment, Fill, and Tuff at SWMUs 16-026(j2) and 16-029(f) 
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RE16-05-56051 16-23708 4.00–4.50 Fill N 0.806 —* 0.0104 (J) 1.55 2.31 2.09 2.45 1.03 1.28 — — 2.42 — 0.496 (J) 0.0013 (J) — 0.00037 (J) 5.72 0.891 

RE16-05-56052 16-23708 6.00–6.50 Qbt 4 N 1.55 — 0.008 (J) 2.68 4.34 4.07 5.22 2.03 2.09 — — 4.64 — 0.949 (J) — — — 10.2 1.68 

RE16-05-56049 16-23706 4.00–4.50 Fill N 6.09 — — 10.7 18.4 15.8 22.7 7.28 9.12 — — 18.1 — 3.83 0.0022 — — 39.6 6.32 

RE16-05-56050 16-23706 6.00–6.50 Qbt 4 N 3.65 — — 6.18 9.51 7.82 9.06 5.63 3.63 — — 9.08 — 2.19 — — — 19.6 3.71 

RE16-05-56061 16-23718 2.50–3.00 Fill N 0.0181 — 0.0119 0.0333 0.0595 0.0509 0.0786 0.0218 — — — 0.0625 — — — — — 0.114 0.02 

RE16-05-56062 16-23718 4.50–5.00 Qbt 4 N 0.07 — 0.0057 (J) 0.161 0.225 0.2 0.331 0.0813 — — — 0.242 — 0.0421 (J) — — — 0.437 0.0893 

RE16-05-56053 16-23710 2.00–2.50 Fill N 0.0027 — — 0.0053 — 0.0131 0.0204 0.0063 — — — 0.0141 — — — — — 0.0246 0.0028 

RE16-05-56054 16-23710 5.00–5.50 Qbt 4 N 0.119 (J-) — 0.0263 0.222 (J-) 0.577 (J-) 0.572 (J-) 0.757 (J-) 0.372 (J-) 0.274 (J-) — — 0.599 (J-) 0.143 (J-) — — — — 1.27 (J-) 0.11 (J-) 

0316-97-0607 16-01551 0.00–1.00 Soil Y 0.53 — — 0.7 2 2.4 1.6 1.3 2.1 — — 2.6 0.58 0.24 — — — 4.4 0.48 

RE16-05-56065 16-23722 2.00–2.50 Sediment N 0.0372 (J) — 0.286 0.0568 — 0.114 0.2 0.0595 (J) — — 0.156 0.135 — — — — — 0.285 0.0301 (J) 

RE16-05-56066 16-23722 4.00–4.50 Qbt 4 N 0.17 — 0.0144 0.225 0.62 0.596 0.91 0.493 — — — 0.646 — — — — 0.0004 (J) 1.3 0.141 (J) 

RE16-05-56056 16-23713 2.00–2.50 Fill N 0.151 (J-) — — 0.218 (J-) 0.391 (J-) 0.37 (J-) 0.394 (J-) 0.244 (J-) 0.212 (J-) — — 0.4 (J-) — — — — — 0.968 (J-) 0.142 (J-) 

RE16-05-56058 16-23713 4.50–5.00 Qbt 4 N 0.0064 — — 0.0081 0.017 0.0151 (J) 0.0228 (J) 0.0087 (J) — — — 0.0178 — 0.0037 (J) — — — 0.0286 0.0061 

RE16-05-56055 16-23712 2.00–2.50 Fill N 0.356 — — 0.384 0.758 0.694 1.1 0.27 — — — 0.841 — 0.215 (J) — — — 1.69 0.332 

RE16-05-56057 16-23712 4.50–5.00 Qbt 4 N — — — 0.00037 (J) — 0.0011 0.0021 — — — — 0.0015 — — — — — 0.0026 — 

0316-95-0501 16-02166 0.00–0.50 Sediment Y — — — — 3.3 3.5 2.9 3 3 — — 4.2 — — — — — 7.3 — 

0316-95-0502 16-02166 0.50–1.17 Soil Y — — — — 0.36 0.33 0.28 0.22 0.28 — — 0.4 — — — — — 0.74 — 

0316-95-0503 16-02166 5.00–7.00 Qbt 4 N — — 0.058 — — — — — — — — — — — — — — — — 

0316-95-0251 16-01552 0.00–0.50 Sediment Y 0.68 0.045 (J) — 0.79 2.9 3.2 4.3 1.8 1.4 0.11 (J) — 3.6 0.5 0.2 (J) — — — 4.8 0.5 

RE16-05-56063 16-23720 2.50–3.00 Sediment N 0.0939 — 0.0042 (J) 0.139 0.342 0.332 0.451 0.143 (J) 0.166 — — 0.364 — — — — 0.00028 (J) 0.914 0.0824 

RE16-05-56064 16-23720 4.50–5.00 Qbt 4 N — — — 0.0111 (J) — 0.0371 0.0632 0.023 (J) — — — 0.0407 — — — — — 0.0926 — 

0316-95-0252 16-01553 0.00–0.50 Sediment Y 0.93 (J) — — 1.4 (J) 2.1 4.1 4.9 2.4 — 2.1 (J) — 3.3 0.61 (J) 0.33 (J) — — — — 0.76 (J) 

0316-95-0253 16-01554 0.00–0.50 Sediment N — — — — 0.094 (J) 0.11 (J) 0.13 (J) 0.074 (J) 0.057 (J) — — 0.12 (J) — — — — — 0.25 (J) — 

RE16-05-56059 16-23716 3.00–3.50 Fill N — — — 0.0113 (J) — 0.0403 0.0642 — — — — — — — — — — 0.0751 — 

0316-95-0254 16-01555 0.00–0.50 Sediment N 0.67 (J) — — 1 1.5 1.6 2 0.77 0.8 — — 1.8 0.2 (J) 0.28 (J) — — — 3.3 0.62 (J) 

0316-95-0500 16-01555 0.00–0.50 Sediment N — — — — — — — — — — — — — — — — — — — 

RE16-05-56044 16-01555 3.50–4.50 Qbt 4 N — — 0.013 — — — — — — — — — — — — — — — — 

0316-95-0255 16-01556 0.00–0.50 Sediment N 0.21 (J) — — 0.27 (J) 0.74 0.78 1 0.36 (J) 0.44 0.18 (J) — 0.81 0.085 (J) 0.097 (J) — — — 1.8 0.17 (J) 

RE16-05-56046 16-23701 2.50–3.50 Qbt 4 N — — — — — — — — — — — — — — — 0.0342 (J) — — — 

RE16-05-56047 16-23702 0.00–0.50 Sediment N — — — — 0.0237 (J) — — — — — — 0.0253 (J) — — — 0.0587 (J) — 0.0418 — 

RE16-05-56048 16-23702 2.50–3.50 Qbt 4 N — — — — — — — — — — — — — — — — — — — 
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Table B-6.2-2 (continued) 
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RE16-05-56051 16-23708 4.00–4.50 Fill N — 1.04 — — 0.248 0.712 5.22 — 0.00036 (J) 4.7 — — — — 0.0018 0.00059 (J) — 0.0009 (J) 

RE16-05-56052 16-23708 6.00–6.50 Qbt 4 N 0.786 (J-) 2 — — 0.579 1.7 9.31 — — 8.92 — — 0.0004 (J) — 0.0012 (J) 0.0004 (J) — — 

RE16-05-56049 16-23706 4.00–4.50 Fill N — 7.54 — — 2.67 7.83 39.1 — — 40.9 — 1.14 (J-) — — — — — — 

RE16-05-56050 16-23706 6.00–6.50 Qbt 4 N — 5.38 — — 1.6 5.22 19.4 — — 17.4 — 0.298 (J-) — — — — — — 

RE16-05-56061 16-23718 2.50–3.00 Fill N — 0.0194 0.0003 (J) — 0.0061 (J) 0.0165 0.125 — — 0.131 — — — — 0.00051 (J) — — 0.00046 (J) 

RE16-05-56062 16-23718 4.50–5.00 Qbt 4 N — 0.076 — — 0.0153 0.0332 0.462 — — 0.478 — — — — 0.00065 (J) — — — 

RE16-05-56053 16-23710 2.00–2.50 Fill N — 0.0059 — — 0.00071 (J) — 0.0203 — — 0.0285 — — — — — — — — 

RE16-05-56054 16-23710 5.00–5.50 Qbt 4 N — 0.346 (J-) — — 0.0286 (J-) 0.0792 (J-) 0.877 (J-) — — 1.24 (J-) — — 0.0019 — — — — — 

0316-97-0607 16-01551 0.00–1.00 Soil Y — 1.3 — — — 0.3 3.5 — — 4.4 — — — — — — — — 

RE16-05-56065 16-23722 2.00–2.50 Sediment N — — — 0.01 0.0147 (J) 0.0459 0.222 — — 0.293 — — — — — — — — 

RE16-05-56066 16-23722 4.00–4.50 Qbt 4 N — 0.525 — 0.0026 0.0454 (J) 0.138 (J) 1.15 — — 1.52 — — — 0.0004 (J) — — 0.00027 (J) 0.0011 (J) 

RE16-05-56056 16-23713 2.00–2.50 Fill N — 0.242 (J-) — — 0.0666 (J-) 0.237 (J-) 0.832 (J-) — — 0.823 (J-) — — — — — — — — 

RE16-05-56058 16-23713 4.50–5.00 Qbt 4 N — 0.0075 (J) — — 0.0025 0.0076 0.0377 — — 0.043 — — — — — — — — 

RE16-05-56055 16-23712 2.00–2.50 Fill N — 0.261 — — 0.157 0.534 1.88 — — 1.75 — — — — — — — — 

RE16-05-56057 16-23712 4.50–5.00 Qbt 4 N — 0.00055 (J) — — — — 0.0023 — — 0.0033 — — — — — — — — 

0316-95-0501 16-02166 0.00–0.50 Sediment Y — 2.2 — — — — 3.6 — — 8.7 — — — — — — — — 

0316-95-0502 16-02166 0.50–1.17 Soil Y — — — — — — 0.46 — — 0.83 — — — — — — — — 

0316-95-0503 16-02166 5.00–7.00 Qbt 4 N — — — — — — — — — — — — — — — — — — 

0316-95-0251 16-01552 0.00–0.50 Sediment Y — 2.1 — — 0.1 (J) 0.22 (J) 3.2 — — 8.7 — — — — — — — — 

RE16-05-56063 16-23720 2.50–3.00 Sediment N — 0.084 — 0.00032 (J) 0.0257 (J) 0.0519 0.692 — — 0.875 — — 0.00044 (J) 0.00034 (J) — — — 0.00064 (J) 

RE16-05-56064 16-23720 4.50–5.00 Qbt 4 N — — — — — — 0.0625 — — 0.0944 — — — — — — — 0.0005 (J) 

0316-95-0252 16-01553 0.00–0.50 Sediment Y — 2.5 — — — 0.41 (J) 5.6 — — 6.9 — — — — — — — — 

0316-95-0253 16-01554 0.00–0.50 Sediment N — 0.078 (J) — — — — 0.14 (J) — — 0.23 (J) — — — — — — — — 

RE16-05-56059 16-23716 3.00–3.50 Fill N — — — — — — 0.0487 — — 0.0885 — — 0.0012 (J) — — — — 0.00065 (J) 

0316-95-0254 16-01555 0.00–0.50 Sediment N — 0.87 — — 0.18 (J) 0.47 (J) 3.1 — — 4.6 — — — — — — — — 

0316-95-0500 16-01555 0.00–0.50 Sediment N — — — 0.021 — — — — — — — — — — — — — — 

RE16-05-56044 16-01555 3.50–4.50 Qbt 4 N — — — — — — — — — — — — — — — — — — 

0316-95-0255 16-01556 0.00–0.50 Sediment N — 0.4 (J) — — 0.069 (J) 0.17 (J) 1.2 — — 2.4 — — — — — — — — 

RE16-05-56046 16-23701 2.50–3.50 Qbt 4 N — — — — — — — — — — — — — — — — — — 

RE16-05-56047 16-23702 0.00–0.50 Sediment N — — — — — — 0.023 (J) — — 0.0425 0.151 (J) — — — — — — — 

RE16-05-56048 16-23702 2.50–3.50 Qbt 4 N — — — — — — — 0.0487 (J) — — — — — — — — — — 

Note: Units are in mg/kg. 
*— = Not detected or not analyzed. 
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Table B-7.1-1 
Frequency of Detected Inorganic Chemicals in Surface Water in Fishladder Canyon 

Analyte Media 
Number of 
Analyses 

Number of 
Detects 

Concentration Range* 
(µg/L) 

Frequency of 
Detects 

Aluminum Surface water 21 21 470 to 21300 21/21 

Antimony Surface water 21 5 [0.5] to [20] 5/21 

Arsenic Surface water 21 7 [1.7] to 21 7/21 

Barium Surface water 19 19 147 to 1100 19/19 

Beryllium Surface water 21 8 [0.13] to [4] 8/21 

Boron Surface water 18 16 32 to 1110 16/18 

Bromide Surface water 13 1 [20] to 2000 1/13 

Cadmium Surface water 21 7 0.12 to [5] 7/21 

Calcium Surface water 21 21 5430 to 19500 21/21 

Cesium Surface water 2 2 500 to 700 2/2 

Chloride Surface water 13 13 2700 to 21500 13/13 

Chromium Surface water 21 18 0.49 to 11.2 18/21 

Cobalt Surface water 21 14 0.718 to [20] 14/21 

Copper Surface water 21 17 0.94 to [20] 17/21 

Fluoride Surface water 13 13 96 to 403 13/13 

Iodide Surface water 2 1 50 to 50 1/2 

Iron Surface water 21 21 410 to 17700 21/21 

Lead Surface water 21 16 [0.77] to 14.6 16/21 

Lithium Surface water 2 2 18.1 to 25.8 2/2 

Magnesium Surface water 21 21 1840 to 5340 21/21 

Manganese Surface water 21 21 15.6 to 3200 21/21 

Mercury Surface water 19 2 [0.011] to [0.2] 2/19 

Molybdenum Surface water 8 3 [2] to 6.3 3/8 

Nickel Surface water 21 18 1.5 to [40] 18/21 

Nitrate-Nitrite as N Surface water 7 5 [17] to 1220 5/7 

Perchlorate Surface water 9 3 [0.05] to 17.1 3/9 

Potassium Surface water 21 21 2000 to 7100 21/21 

Selenium Surface water 21 3 [1.2] to [5] 3/21 

Silicon Surface water 2 2 16000 to 16000 2/2 

Silicon Dioxide Surface water 8 8 14200 to 112000 8/8 

Silver Surface water 21 10 0.23 to [10] 10/21 

Sodium Surface water 21 21 7370 to 22600 21/21 

Strontium Surface water 8 8 39.5 to 102 8/8 

Sulfate Surface water 13 13 7500 to 31700 13/13 

Thallium Surface water 21 5 0.105 to [5] 5/21 

Total Kjeldahl Nitrogen Surface water 3 2 [155] to 622 2/3 
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Table B-7.1-1 (continued) 

Analyte Media 
Number of 
Analyses 

Number of 
Detects 

Concentration Range* 
(µg/L) 

Frequency of 
Detects 

Uranium Surface water 12 9 0.323 to [80.4] 9/12 

Vanadium Surface water 21 19 1.8 to 33.1 19/21 

Zinc Surface water 21 20 8.5 to 59 20/21 
*Values in brackets are detection limits, although some chemicals may be detected at values within this range 
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Table B-7.1-2 
Summary of Samples with Inorganic Chemicals Detected in Surface Water in Fishladder Canyon 
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0316-97-3103 16-02654 Filtered  0–0 Surface water 09/19/97 800 —* 20 1000 — — — — 19000 — 4000 — — — 200 — 1100 — 

RE16-98-3020 16-02654 Filtered  0–0 Surface water 03/30/98 5870 — — 417 — 32 (J) — — 5430 700 4500 — 1.4 (J) 6.6 (J) 100 50 5700 4.8 

RE16-00-3134 16-02654 Filtered  0–0 Surface water 03/30/00 470 — — 330 — 56 (J) — — 8700 — — 0.49 (J) 1.6 (J) 2 (J) — — 410 — 

RE16-01-3127 16-02654 Filtered  0–0 Surface water 04/17/01 10800 — 2.4 (J) — 0.45 (J) 53.2 (J) — — 9500 — — 6.2 (J) — 7.2 (J) — — 6360 (J-) 4.2 (J-) 

RE16-03-50738 16-02654 Filtered  0–0 Surface water 03/27/03 10600 0.546 (J) 4.48 (J) 382 0.561 67.7 — — 8210 — — 5.78 1.68 (J) 8.23 — — 6210 6.07 

RE16-04-53121 16-02654 Filtered  0–0 Surface water 04/05/04 8520 0.709 (J) — 372 0.482 — — 0.246 (J) 8460 — — 4.78 (J) 10.6 8.56 — — 4860 3.48 

GF05070SFLS01 16-02654 Filtered  0–0 Surface water 08/25/05 6270 — — 376 — 54.7 — 0.17 10300 (J) — — 3.4 1.7 10.1 — — 3780 2.6 

0316-97-3102 16-02654 Unfiltered  0–0 Surface water 09/19/97 1000 — 21 1100 — — 2000 — 18000 — 4000 — — — 200 — 6600 3 

RE16-98-3021 16-02654 Unfiltered  0–0 Surface water 03/30/98 14000 — 8.3 (J) 979 — 49.7 (J) — — 7620 500 4000 10.4 12.9 (J) 13 (J) 100 — 17700 14.6 

RE16-00-3133 16-02654 Unfiltered  0–0 Surface water 03/30/00 1300 3.3 (J) — 360 0.15 (J) 55 (J) — — 8700 — 21500 1.8 (J) 1.4 (J) 3.2 (J) 96 — 1200 — 

RE16-01-3126 16-02654 Unfiltered  0–0 Surface water 04/17/01 13000 — 3.4 (J) — 0.51 (J) 54.3 (J) — — 14900 — 13700 7.9 (J) 1.9 (J) 18.5 (J) 256 — 8260 (J-) 5.7 (J-) 

RE16-03-50737 16-02654 Unfiltered  0–0 Surface water 03/27/03 21300 0.647 (J) 5.54 553 1.06 70.7 — — 9090 — 6070 11.2 3.31 (J) 11.1 153 — 12400 11.7 

RE16-04-53120 16-02654 Unfiltered  0–0 Surface water 04/05/04 5210 — — 437 0.584 — — 0.247 (J) 8800 — 14000 (J+) 3.17 (J) 0.718 (J) 8.14 161 — 3240 4.87 

GU05070SFLS01 16-02654 Unfiltered  0–0 Surface water 08/25/05 7660 0.85 — 147 — 1110 — — 19500 (J) — 14600 4.3 — 4.7 403 — 10100 3.3 

RE16-01-3141 16-06121 Filtered  0–0 Surface water 04/25/01 4310 — — 345 — 47.5 (J) — — 14700 — — 2.4 (J) — — — — 2580 (J-) — 

GF0507FLCDV01 16-06121 Filtered  0–0 Surface water 08/23/05 16000 (J-) — — 351 — 69.6 — 0.15 13500 — — 7.7 1.4 4.9 — — 8910 (J-) 3.77 

RE16-98-3084 16-06121 Unfiltered  0–0 Surface water 12/21/98 3440 — — 918 — — — — 10200 — 2700 0.77 (J) — 0.94 (J) 200 — 2560 — 

RE16-01-3140 16-06121 Unfiltered  0–0 Surface water 04/25/01 5180 — — 343 0.57 (J) 51.8 (J) — — 14100 — 5130 4.4 (J) — — 236 — 3240 (J-) 1.4 (J) 

GU0507FLCDV01 16-06121 Unfiltered  0–0 Surface water 08/23/05 20000 (J-) — — 396 — 72.1 — 0.15 14700 — 4440 9.5 1.7 6.43 180 — 11200 (J-) 4.52 
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Table B-7.1-2 (continued) 
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0316-97-3103 16-02654 Filtered  0–0 Surface water 09/19/97 — 4200 2700 — — — — — 2000 — — 8200 — 9000 — — — 50 (J) 

RE16-98-3020 16-02654 Filtered  0–0 Surface water 03/30/98 18.1 1840 (J) 74.4 — — 4.6 (J) — — 3060 (J) — — 7370 39.5 9000 — — 12.3 (J) 26.8 

RE16-00-3134 16-02654 Filtered  0–0 Surface water 03/30/00 — 2100 53 — — 1.8 (J) — — 2700 — 0.7 (J) 13000 — — — — 1.8 (J) 19 (J) 

RE16-01-3127 16-02654 Filtered  0–0 Surface water 04/17/01 — 3090 (J) 87.6 — — 4.4 (J) — — 2610 (J) 1.4 (J) — 10500 — — — — 14.3 (J) 27 

RE16-03-50738 16-02654 Filtered  0–0 Surface water 03/27/03 — 2760 59.6 0.065 (J) — 5.35 — — 2770 — — 13200 — — 0.147 (J) — 14.4 28.6 

RE16-04-53121 16-02654 Filtered  0–0 Surface water 04/05/04 — 2580 41.6 — — 5.41 — — 2900 — 0.906 (J) 12000 — — 0.105 (J) 0.469 9.89 25.9 

GF05070SFLS01 16-02654 Filtered  0–0 Surface water 08/25/05 — 2910 178 — 3.1 5.6 — — 3740 — 0.5 10200 (J) 67.5 — — 0.48 (J+) 8.2 30.2 

0316-97-3102 16-02654 Unfiltered  0–0 Surface water 09/19/97 — 4000 3200 — — — — — 3000 — — 7700 — 8000 — — — 40 (J) 

RE16-98-3021 16-02654 Unfiltered  0–0 Surface water 03/30/98 25.8 3210 (J) 1260 — 6.3 (J) 9.2 (J) — — 4610 (J) 3.7 (J) — 7700 57.7 10000 — — 33.1 (J) 59 

RE16-00-3133 16-02654 Unfiltered  0–0 Surface water 03/30/00 — 2200 130 — — 2.2 (J) 110 17.1 2800 — 0.75 (J) 12000 — 31700 — 0.323 3.8 (J) 22 

RE16-01-3126 16-02654 Unfiltered  0–0 Surface water 04/17/01 — 4500 (J) 131 — — 6.4 (J) — — 4650 (J) — — 11900 — 15500 — — 18.6 (J) 44.6 

RE16-03-50737 16-02654 Unfiltered  0–0 Surface water 03/27/03 — 3910 102 0.09 (J) — 8.64 40 (J) — 4050 — — 13200 — 23800 0.269 (J) — 28.4 52.7 

RE16-04-53120 16-02654 Unfiltered  0–0 Surface water 04/05/04 — 2380 37.4 — — — 250 0.498 2620 — 1.41 (J) 12200 — 14600 0.155 (J) 0.555 9.59 24.1 

GU05070SFLS01 16-02654 Unfiltered  0–0 Surface water 08/25/05 — 5340 333 — 3.5 3.7 1220 0.61 (J) 3420 — 0.29 22600 (J) 102 12900 — 0.47 (J+) 9.6 29.5 

RE16-01-3141 16-06121 Filtered  0–0 Surface water 04/25/01 — 3900 (J) 42.1 — — 1.5 (J) — — 4980 (J) 1.9 (J) — 9580 — — — — 4.8 (J) 8.5 (J) 

GF0507FLCDV01 16-06121 Filtered  0–0 Surface water 08/23/05 — 4620 39.8 — — 4.4 — — 6330 — 0.26 11600 91.2 — 0.56 0.411 13.2 36.4 (J+) 

RE16-98-3084 16-06121 Unfiltered  0–0 Surface water 12/21/98 — 3430 (J) 15.6 — — 2.4 (J) — — 3120 (J) — — 8260 — 7500 — — 3.2 (J) — 

RE16-01-3140 16-06121 Unfiltered  0–0 Surface water 04/25/01 — 3900 (J) 82.7 — — 2.6 (J) 93.7 (J-) — 4860 (J) — — 9640 — 23000 — — 6 (J) 24.5 

GU0507FLCDV01 16-06121 Unfiltered  0–0 Surface water 08/23/05 — 5060 175 — — 5.08 — — 7100 — 0.248 11600 97 15300 — 0.57 15.8 39.5 (J+) 
Note: Units are in µg/L. 
*— = Not detected or not analyzed. 
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Table B-7.2-1 
Frequency of Organic Chemicals Detected in Surface Water in Fishladder Canyon 

Analyte Media 
Number of 
Analyses 

Number of 
Detects 

Concentration Range* 
(µg/L) 

Frequency of 
Detects 

Acetone Surface water 10 5 [3.2] to 40 5/10 

Acetonitrile Surface water 2 1 7.6 to [25] 1/2 

Dichloroethene[cis-1,2-] Surface water 9 6 0.76 to 27 6/9 

HMX Surface water 12 10 [1] to 36.6 10/12 

MNX Surface water 2 2 0.055 to 0.24 2/2 

RDX Surface water 12 9 0.433 to 5.91 9/12 

Tetrachloroethene Surface water 11 6 [1] to 42 6/11 

Total Organic Carbon Surface water 2 2 14000 to 22000 2/2 

Trichloroethene Surface water 11 4 0.25 to 10 4/11 
*Values in brackets are detection limits, although some chemicals may be detected at values within this range. 
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Table B-7.2-2 
Summary of Samples with Organic Chemicals Detected in Surface Water at Fishladder Canyon 
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RE16-98-3020 16-02654 Filtered  0–0 Surface water 03/30/98 25 (J-) —* 9 (J-) 3.42 — 5.4 10 (J-) — 

0316-97-3102 16-02654 Unfiltered  0–0 Surface water 09/19/97 40 — 19 — — — — — 

RE16-98-3021 16-02654 Unfiltered  0–0 Surface water 03/30/98 27 (J-) — 9 (J-) 4.16 — 5.91 12 (J-) — 

RE16-00-3133 16-02654 Unfiltered  0–0 Surface water 03/30/00 — — 27 16 — 2.2 42 10 

RE16-01-3126 16-02654 Unfiltered  0–0 Surface water 04/17/01 — — — 13.9 — 4.5 1.2 0.25 (J) 

RE16-03-50737 16-02654 Unfiltered  0–0 Surface water 03/27/03 — — 6.3 (J+) 6.1 (J-) 0.055 (J-) — 39.1 9.9 

RE16-04-53120 16-02654 Unfiltered  0–0 Surface water 04/05/04 7.1 — 0.76 (J) 2.66 (J-) 0.24 (J) 0.433 (J-) 35.2 2.8 

GU05070SFLS01 16-02654 Unfiltered  0–0 Surface water 08/25/05 — 7.6 — 36.6 (J) — 2.88 (J) — — 

RE16-98-3084 16-06121 Unfiltered  0–0 Surface water 12/21/98 — — — 7.3 — 2.1 — — 

RE16-01-3140 16-06121 Unfiltered  0–0 Surface water 04/25/01 — — — 2.7 — 0.94 — — 

GU0507FLCDV01 16-06121 Unfiltered  0–0 Surface water 08/23/05 10.8 (J+) — — 10.5 (J) — 0.77 (J) — — 
Note: Units are in µg/L. 
*— = Not analyzed or not detected. 
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Table B-7.3-1 
Frequency of Samples with Detected Tritium in Surface Water in Fishladder Canyon 

Analyte Media 
Number of 
Analyses 

Number of 
Detects 

Concentration Range 
(pCi/L) 

Frequency of 
Detects 

Tritium Surface water 8 8 79 to 315.52 8/8 

 

Table B-7.3-2 
Summary of Samples with Tritium Detected in Surface Water in Fishladder Canyon 

Sample ID 
Location 

ID 
Field 

Preparation 
Depth 

(ft) Media 
Collection 

Date 
Tritium 
(pCi/L) 

RE16-00-3133 16-02654 Unfiltered  0–0 Surface water 03/30/00 120 

RE16-01-3126 16-02654 Unfiltered  0–0 Surface water 04/17/01 167.36 

RE16-03-50737 16-02654 Unfiltered  0–0 Surface water 03/27/03 250.88 

RE16-04-53120 16-02654 Unfiltered  0–0 Surface water 04/05/04 315.52 

UU05070SFLS01 16-02654 Unfiltered  0–0 Surface water 08/25/05 86.211 

RE16-98-3084 16-06121 Unfiltered  0–0 Surface water 12/21/98 79 

RE16-01-3140 16-06121 Unfiltered  0–0 Surface water 04/25/01 155.52 

UU0507FLCDV01 16-06121 Unfiltered  0–0 Surface water 08/23/05 79.825 
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Table B-7.4-1 
Frequency of Inorganic Chemicals in Alluvial Groundwater in Fishladder Canyon 

Analyte Media 
Field 
Prep 

Number 
of 

Analyses 

Number 
of 

Detects 

Concentration 
Range* 
(µg/L) 

Frequency 
of 

Detects 
Aluminum Alluvial Groundwater Filtered 2 2 187 to 619 2/2 

Aluminum Alluvial Groundwater Unfiltered 2 2 494 to 3320 2/2 

Antimony Alluvial Groundwater Filtered 2 0 [2 to 2] 0/2 

Antimony Alluvial Groundwater Unfiltered 2 0 [2 to 2] 0/2 

Arsenic Alluvial Groundwater Filtered 2 0 [15 to 15] 0/2 

Arsenic Alluvial Groundwater Unfiltered 2 1 8.8 to [15] 1/2 

Barium Alluvial Groundwater Filtered 2 2 246 to 436 2/2 

Barium Alluvial Groundwater Unfiltered 2 2 425 to 991 2/2 

Beryllium Alluvial Groundwater Filtered 2 2 0.17 to 0.2 2/2 

Beryllium Alluvial Groundwater Unfiltered 2 2 0.15 to 3.4 2/2 

Bromide Alluvial Groundwater Unfiltered 2 2 132 to 146 2/2 

Cadmium Alluvial Groundwater Unfiltered 2 1 1 to 1 1/2 

Cadmium Alluvial Groundwater Filtered 2 1 0.2 to [1] 1/2 

Calcium Alluvial Groundwater Filtered 2 2 8870 to 12500 2/2 

Calcium Alluvial Groundwater Unfiltered 2 2 12300 to 15200 2/2 

Chloride Alluvial Groundwater Unfiltered 2 2 2000 to 3040 2/2 

Chromium Alluvial Groundwater Filtered 2 0 [5 to 5] 0/2 

Chromium Alluvial Groundwater Unfiltered 2 1 4.7 to [5] 1/2 

Cobalt Alluvial Groundwater Filtered 2 2 5.4 to 15.5 2/2 

Cobalt Alluvial Groundwater Unfiltered 2 2 6.7 to 24.8 2/2 

Copper Alluvial Groundwater Filtered 2 0 [10 to 10] 0/2 

Copper Alluvial Groundwater Unfiltered 2 1 [10] to 22.8 1/2 

Cyanide (Total) Alluvial Groundwater Unfiltered 2 0 [5 to 5] 0/2 

Fluoride Alluvial Groundwater Unfiltered 2 2 123 to 136 2/2 

Iron Alluvial Groundwater Unfiltered 2 2 2190 to 8900 2/2 

Iron Alluvial Groundwater Filtered 2 2 2110 to 4230 2/2 

Lead Alluvial Groundwater Filtered 2 2 0.67 to 0.74 2/2 

Lead Alluvial Groundwater Unfiltered 2 1 [2] to 20.1 1/2 

Magnesium Alluvial Groundwater Filtered 2 2 2120 to 3100 2/2 

Magnesium Alluvial Groundwater Unfiltered 2 2 3060 to 3290 2/2 

Manganese Alluvial Groundwater Filtered 2 2 779 to 942 2/2 

Manganese Alluvial Groundwater Unfiltered 2 2 780 to 1540 2/2 

Mercury Alluvial Groundwater Filtered 2 0 [0.069 to 0.093] 0/2 

Mercury Alluvial Groundwater Unfiltered 2 0 [0.058 to 0.22] 0/2 

Nickel Alluvial Groundwater Filtered 2 2 6.4 to 23.2 2/2 
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Table B-7.4-1 (continued) 

Analyte Media 
Field 
Prep 

Number 
of 

Analyses 

Number 
of 

Detects 

Concentration 
Range* 
(µg/L) 

Frequency 
of 

Detects 
Nickel Alluvial Groundwater Unfiltered 2 2 6 to 95 2/2 

Nitrate-Nitrite as N Alluvial Groundwater Unfiltered 2 0 [50 to 50] 0/2 

Oxalate Alluvial Groundwater Unfiltered 2 0 [1000 to 1000] 0/2 

Perchlorate Alluvial Groundwater Unfiltered 2 0 [0.2 to 0.2] 0/2 

Potassium Alluvial Groundwater Unfiltered 2 2 2860 to 4110 2/2 

Potassium Alluvial Groundwater Filtered 2 2 2840 to 3090 2/2 

Selenium Alluvial Groundwater Unfiltered 2 0 [15 to 15] 0/2 

Selenium Alluvial Groundwater Filtered 2 0 [15 to 15] 0/2 

Silver Alluvial Groundwater Filtered 2 0 [5 to 5] 0/2 

Silver Alluvial Groundwater Unfiltered 2 0 [5 to 5] 0/2 

Sodium Alluvial Groundwater Unfiltered 2 2 8140 to 11000 2/2 

Sodium Alluvial Groundwater Filtered 2 2 8170 to 10800 2/2 

Sulfate Alluvial Groundwater Unfiltered 2 2 8850 to 9480 2/2 

Thallium Alluvial Groundwater Filtered 2 0 [1 to 1] 0/2 

Thallium Alluvial Groundwater Unfiltered 2 0 [1 to 1] 0/2 

Uranium Alluvial Groundwater Filtered 2 2 0.13 to 0.17 2/2 

Uranium Alluvial Groundwater Unfiltered 2 2 0.11 to 2.2 2/2 

Vanadium Alluvial Groundwater Filtered 2 2 2.8 to 4.5 2/2 

Vanadium Alluvial Groundwater Unfiltered 2 2 2.9 to 44.9 2/2 

Zinc Alluvial Groundwater Filtered 2 1 8 to [10] 1/2 

Zinc Alluvial Groundwater Unfiltered 2 1 [10] to 46.8 1/2 
*Values in brackets are detection limits, although some chemicals may be detected at values within this range. 
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Table B-7.4-2 
Summary of Detected Inorganic Chemicals in Alluvial Groundwater in Fishladder Canyon 
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RE16-06-64302 16-25279 Unfiltered  6.66–7.2 Alluvial groundwater 11/17/05 3320 8.8 (J) 991 3.4 132 (J) 1 15200 3040 4.7 (J) 24.8 22.8 123 8900 20.1 3290 1540 95 4110 11000 8850 2.2 44.9 46.8 

RE16-06-64303 16-25279 Filtered  6.66–7.2 Alluvial groundwater 11/17/05 619 —* 246 0.2 (J) — 0.2 (J) 8870 — — 15.5 — — 4230 0.74 (J) 2120 942 23.2 3090 10800 — 0.17 (J) 4.5 (J) 8 (J) 

RE16-06-64300 16-25278 Unfiltered  5.21–6 Alluvial groundwater 11/17/05 494 — 425 0.15 (J) 146 (J) — 12300 2000 — 6.7 — 136 2190 — 3060 780 6 2860 8140 9480 0.11 (J) 2.9 (J) — 

RE16-06-64301 16-25278 Filtered  5.21–6 Alluvial groundwater 11/17/05 187 (J) — 436 0.17 (J) — — 12500 — — 5.4 — — 2110 0.67 (J) 3100 779 6.4 2840 8170 — 0.13 (J) 2.8 (J) — 

Note: Units are in µg/L. 
*— = Not detected not analyzed. 
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Table B-7.5-1 
Frequency of Detected Organic Chemical in Alluvial Groundwater in Fishladder Canyon 

Analyte Media 
Field 
Prep 

Number of 
Analyses 

Number of 
Detects 

Concentration Range 
(µg/L) 

Frequency of 
Detects 

HMX Alluvial Groundwater Unfiltered 2 2 4.03 to 7 2/2 

Toluene Alluvial Groundwater Unfiltered 2 2 0.451 to 1.51 2/2 

 

Table B-7.5-2 
Summary of Organic Chemicals Detected in Alluvial Groundwater in Fishladder Canyon 

Sample 
ID 

Location 
ID 

Field 
Prep 

Depth 
(ft) 

Media 
Code 

Collection 
Date HMX Toluene 

RE16-06-64302 16-25279 Unfiltered  6.66–7.2 Alluvial groundwater 11/17/05 7 1.51 

RE16-06-64300 16-25278 Unfiltered  5.21–6 Alluvial groundwater 11/17/05 4.03 0.451 (J) 
Note: Values are in µg/L. 
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Table C-1 
Exploratory Characterization Drilling 

Method Summary 
Hollow-stem augering In this method, hollow-stem augers (sections of seamless pipe with auger 

flights welded to the pipe) act as a screw conveyor to bring cuttings of 
sediment, soil, and/or rock to the surface. Auger sections are typically 5 ft in 
length and have outside diameters of 4.25 to 14 in. Drill rods, split-spoon core 
barrels, Shelby tubes, and other samplers can pass through the center of the 
hollow-stem auger sections for collection of discrete samples from desired 
depths. Hollow-stem augers are used as temporary casings when setting wells 
to prevent cave-ins of the borehole walls.  

Direct rotary drilling In this method, air is used to lift the cuttings from the borehole. A large 
compressor is used to force air down the drill rods, where it passes through 
ports in the drill bit. As the bit cuts through the formation, cuttings are 
discharged to the surface and are collected in a dust-suppression system. 

Split-spoon core-barrel sampling In this method, a stainless-steel core barrel (typically 4 in. in diameter and 2.5 
ft long) is advanced using a powered drilling rig. The core barrel extracts a 
continuous length of soil and/or rock which can be examined as a unit. The 
split-spoon core barrel is a cylindrical barrel split lengthwise so that the two 
halves can be separated to expose the core sample. Once extracted, the 
section of core is typically screened for radioactivity and organic vapors, then 
photographed and described in a geologic log. A portion of the core may then 
be collected as a discrete sample from the desired depth. 

Drilling/excavation equipment 
decontamination 

This method applies to drilling equipment and other hardware that goes down 
a borehole. It includes drill pipe, well casing, well development pumps, bailers, 
geophysical tools, rods, augers, and drill bits. Decontamination pads for these 
items need to be sufficiently large. Decontamination must be conducted prior 
to commencing sampling operations for a project. Any parts of drilling 
equipment that come into contact with the sampled medium will be screened 
for radiological contamination and volatile organic compounds (VOCs). If soil 
adhering to the equipment is found to be contaminated during the field 
screening, dry decontamination procedures will be applied. If hazardous 
chemicals or residual radioactive contaminants are potentially present, any dry 
decontamination will be followed by the wet decontamination procedures. 
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Table C-2 
Excavation Methods 

Methods Summary 
Utility locate Shaw Environmental and Infrastructure, Inc., obtained an Excavation/Soil 

Disturbance Permit from the Health, Safety, and Radiation Protection (HSR) 
Division’s Operation & Facility Support Group (HSR-8). An underground utility 
locate was performed prior to conducting any excavation work at Technical 
Area (TA) 16. 

Potholing, Excavation, and 
Trenching Methods (Laboratory 
Implementation Requirement 
[LIR] 402-880-01.5]; LANL 
Master Construction 
Specification—Section 02310, 
Grading, Excavating and 
Trenching 

Excavations were completed using a Caterpillar 322CL track excavator to 
remove alluvial over-burden material. Additional material beneath the soil/tuff 
(unit Qbt 4) interface was removed by the Caterpillar 322CL track excavator, 
or by using the hammer attachment on a John Deere 310G backhoe to 
fracture the tuff so it could then be removed using the bucket on the track 
excavator. After human-made fixtures had been removed and after field-
screening sampling, confirmation sampling, and any necessary over-
excavation work had been completed, the open potholes, excavations or 
trenches were backfilled by a John Deere 624J front-end loader using 
stockpiled materials that had previously been excavated from these locations.  
Excavated soil was staged within 3 ft of the excavation locations and 
excavations deeper than 4 ft below ground surface (bgs) were properly 
benched at 2-ft depth intervals. When field-screening sampling indicated that 
overexcavation was necessary, overexcavation was completed by the 
Caterpillar 322CL track excavator. The overexcavated materials were then 
placed in roll-off bins in one of the two less-than-90-day waste storage areas 
located in a bermed secondary containment area near former Building 16-340 
or at the bottom of Fishladder Canyon near the Burning Ground. 

Spade-and-scoop method for 
collection of soil samples 

This method is usually used for collecting shallow (approximately 0- to 6-in.) 
soil or sediment samples. The spade-and-scoop method involves digging a 
hole to the desired depth, as prescribed in the sampling and analysis plan, 
and collecting a discrete grab sample. Typically, the sample is placed in a 
clean stainless-steel bowl for transfer to various samples containers. 

 

Table C-3 
Field Methods 

Methods Summary 
Spade-and-scoop method for 
collection of soil samples 

This method is usually used for collecting shallow (approximately 0- to 6-in.) 
soil or sediment samples. The spade-and-scoop method involves digging a 
hole to the desired depth, as prescribed in the sampling and analysis plan, 
and collecting a discrete grab sample. Typically, the sample is placed in a 
clean stainless-steel bowl for transfer to various sample containers. 

Hand auger and thin-wall tube 
sampler 

This method is usually used for sampling soil or sediment at depths of less 
than 15 ft bgs but may, in some cases, be used for collecting samples of 
weathered or nonwelded tuff. The method involves hand-turning a stainless-
steel bucket auger (typically 3- to 4-in. inside diameter) with an attached thin-
wall tube sampler, creating a vertical hole that can be advanced to the desired 
sample depth. When the desired depth is reached, the auger is 
decontaminated before advancing the hole through the sample depth. The 
sample material is transferred from the bucket auger to a stainless-steel 
sampling bowl before the various required sample containers are filled. 
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Table C-3 (continued) 

Methods Summary 
Core-barrel sampling for 
subsurface earth material 

This method is usually used for soil, sediment, and weathered or nonwelded 
tuff to depths of refusal due to formation hardness. Core barrels are generally 
5 to 20 ft long and consist of a machined heavy-duty hollow-steel tube split 
vertically into two equal sections. Core barrels are designed for use in 
conjunction with hollow-stem, auger-type drilling systems. As the drill bit is 
advanced, the core-barrel shoe slightly precedes the advancing bit and 
undisturbed subsurface sediments are pushed up into the hollow core barrel 
for sample collection.  

Purging and sampling methods 
for single collection wells and 
field analytical measurements of 
groundwater 

These methods are used to evacuate stagnant water from a well in sufficient 
quantities while measuring field water-quality parameters to ensure that the 
water samples that are collected are representative of the formation interval 
open to the well. Under optimum conditions, three well casing volumes should 
be removed from the well. Preferably, turbidity values should be less than 5 
nephelometric turbidity units, and the specific conductance and pH reading 
should stabilize to within 10% variance of two or more consecutive readings 
prior to sampling. A peristaltic pump was used for low-flow purging and 
sampling to maintain low turbidity and facilitate stabilization of field water-
quality parameters. 

Handling, packaging, and 
shipping of samples 

Field team members sealed and labeled samples before packing, to ensure 
that the sample containers and the containers used for transport were free of 
external contamination. All environmental samples were collected, preserved, 
packaged, and transported to the Sample Management Office (SMO) under 
chain-of-custody. The SMO arranges for shipping of the samples to analytical 
laboratories. Any levels of radioactivity (i.e., action-level or limited-quantity 
ranges) were documented on sample collection logs submitted to the SMO. 

Sample control and field 
documentation 

The collection, screening, and transport of samples were documented on 
standard forms generated by the SMO. These forms include sample collection 
logs, chain-of-custody forms, sample container labels, and custody seals. 
Collection logs are completed at the time of sample collection and are signed 
by the sampler and a reviewer who verifies the logs for completeness and 
accuracy. Corresponding labels are initialed and applied to each sample 
container, and custody seals are placed around container lids or openings. 
Chain-of-custody forms are completed and signed to verify that the samples 
are not left unattended. 

Field quality control samples Field quality control samples are collected, as directed in the Compliance 
Order on Consent, as follows: 

• Field Duplicates: at a frequency of 10%; collected at the same time 
as a regular sample and submitted for the same analyses. 

• Equipment Rinsate Blanks: at a frequency of 10%; collected by 
rinsing sampling equipment with deionized water, which is collected 
in a sample container and submitted for laboratory analyses. 

• Trip Blanks: required for all field events that include the collection of 
samples for VOC analysis. Trip blank containers of certified clean 
sand are kept with the other sample containers during the 
sampling process and are submitted for laboratory analyses. 
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Table C-3 (continued) 

Methods Summary 
Innov-X Systems XRF analyzer 
(in accordance with 
manufacturer’s specifications)  

X-ray fluorescence (XRF) spectroscopy is a non-destructive semi-quantitative 
method used to determine the elemental composition of solid, liquid, thin film, 
and powder samples.  

A semi-quantitative bench-top XRF method was used to field screen soil, fill, 
sediment, and tuff samples to determine the concentrations of select metals 
including arsenic, barium, chromium, copper, and lead.  

The Innov-X Systems XT-440 Field Portable XRF uses x-ray tube technology 
and uses a silver anode excitation source with standard operating tube voltage 
at 35kV and current at 5 uA. The XRF is equipped with an HP iPAQ pocket 
personal computer for data acquisition. 

D TECH RDX testing (EPA SW-
846 Method 4051) EPA 1997, 
57589  

This semi-quantitative field-screening method was used—in accordance with 
the manufacturer’s instructions—to determine the concentration of RDX (1,3,5-
trinitro-1,3,5-triazine) present within soil, fill, sediment, and tuff samples 
collected at the TA-16-340 Complex. 

High-explosives (HE) spot test 
(in accordance with 
manufacturer’s instructions) 

This qualitative field-screening method was used to test for the presence of 
HE in soil, fill, sediment, and tuff samples at the TA-16-340 Complex. In 
addition, HE spot testing was also used on smear samples collected from the 
surfaces of human-made fixtures (e.g., inside vitrified-clay pipe [VCP] 
segments) and equipment used during the TA-16-340 interim action activities 
(e.g., drill rig, track excavator, backhoe, and front-end loader). 

Photoionization detector (PID) 
screening for total VOCs (in 
accordance with manufacturer’s 
instructions) 

Soil, fill, sediment, and tuff samples were field screened for head-space total 
VOCs by placing a portion of the sample in a resealable plastic sample bag. 
The container is sealed and gently shaken, and then allowed to equilibrate for 
5 min. The sample was screened by inserting a PID probe into the container 
and measuring and recording any detected VOCs.  
The MiniRae 2000 that was used to screen samples during the TA-16-340 
interim action activities had a lamp with a voltage of 10.6 eV or higher.  

Performing and documenting 
gross gamma radiation scoping 
surveys 

Scoping surveys provide limited site-specific information based on direct 
measurements. When scoping surveys identify contamination, a 
characterization survey is typically performed. The characterization survey is 
performed by a qualified Radiological Control Technician (RCT) who has been 
properly trained in the implementation of survey techniques.  

A Los Alamos National Laboratory RCT from the Health Physics Operations 
Group (HSR-1) conducted radiological screening of all samples for alpha, 
beta, and gamma emitters. Radiological screening consisted of a direct frisk 
survey using a Ludlum 139 to measure alpha activity and an Eberline ESP-1 
to measure beta/gamma activity. Furthermore, a smear survey of the sample 
was conducted using Nu-con smears. The smears were submitted to the 
Health Physics Analytical Laboratory for detection of Berthold contamination to 
verify nondetectable activity. 
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Table C-4 
Instrument Calibration Procedures 

Methods Summary 
PID (in accordance with 
manufacturer’s instructions) 

The MiniRae 2000 PID was calibrated daily, prior to conducting any field 
screening. The PID was calibrated using 100 ppm isobutylene span gas, as 
recommended in the manufacturer’s instruction manual.  

Innov-X Systems XRF analyzer 
(in accordance with 
manufacturer’s instructions) 

Prior to conducting any field screening, the XT-440 Field Portable XRF was 
calibrated daily in accordance with the manufacturer’s instruction manual. 
Prior to use, the XRF was calibrated with a standardization clip and the 
standard soil sample National Institute of Standards and Technology Low 
2709. 

D TECH RDX testing (in 
accordance with manufacturer’s 
instructions) 

Calibration was conducted prior to conducting any field screening.  
An HE reference soil sample (sample RE16-00-1290, which was collected 
during the TA-16-260 cleanup) was used as a comparison standard. 

 

Table C-5 
Soil, Rock, Sediment, and Subsurface Vapor Sampling Methods 

Methods Summary 
Sampling of sub-atmospheric air This method is used for collection of subsurface air samples for either field 

screening or fixed analytical laboratory analysis using SUMMA canisters. A 
SUMMA canister that is specially treated (i.e., evacuated to a negative 
pressure of approximately 25 in. of mercury) is used as a passive collection 
and containment system of laboratory-quality air samples. The low pressure 
inside the canister pulls air inside until a neutral pressure has been achieved. 
The manufacturer certifies that the canisters are devoid of contaminants, and 
the inside of the canister is nonreactive in order to preserve the integrity of the 
air for analysis. 
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Table C-6 
Field Conditions Resulting in Variances from Approved Work Plan 

Specific field conditions were encountered at Consolidated Unit 16-003(n)-99 and Solid Waste Management Unit 
(SWMU) 16-003(o) that resulted in sampling variances from the approved investigation work plan (LANL 2004, 
87345 and 87476). These variances are discussed below. 

Consolidated Unit 16-003(n)-99 

The Building 16-342 frame, foundation, and associated infrastructure were removed during the decontamination 
and decommissioning operations. As part of the IA activities, 1 sump and approximately 50 ft of VCP drainline 
were removed at former Building 16-342. However, fewer screening samples were collected along the drainline 
than were originally estimated (four instead of six) due to the difference in drainline length, which was actually 50 ft 
instead of the original estimate of approximately 75 ft (based on the approved investigation work plan). 

SWMU 16-003(o) 

1. As part of the IA activities, 2 manholes (Structures 16-811 and 16-812) and approximately 450 ft of VCP 
drainline were removed at former Building 16-340. During the removal of human-made fixtures in 
April/May 2005, an additional 150 ft of VCP drainline associated with Building 16-340 was discovered 
(connected to Structure 16-811) and removed in July 2005. This drainline consisted of approximately 70 ft 
of 6-in. diameter VCP connecting to Structure 16-812, and 80 ft of 10-in. diameter VCP extending 
between Structures 16-811 and 16-812. 

2. As part of the IA activities, the fishladder/air stripper structure was removed from the south slope of 
Fishladder Canyon. The fishladder was a 10-in. (inside diameter) polyvinyl chloride stair-stepped trough 
that aerated the wastewater as it descended approximately 150 ft downslope and 200 ft eastward to the 
terminus in Fishladder Canyon (approximately 350 ft). However, approximately 10 fewer screening 
samples were collected along the drainline than were originally estimated due to the difference in 
structure length, which was actually 350 ft instead of the original estimate of approximately 400 ft (based 
on the approved investigation work plan). 

3. During exploratory drilling of the two intermediate boreholes, screening and confirmation samples were 
not collected at the exact sample depths proposed in the approved investigation work plan. Sampling 
variances were attributed to drilling complications including poor soil/tuff sample core recovery (in both 
boreholes) and the collapse of the lower borehole (16-23692) at approximately 137 ft below ground 
surface bgs (the drill rod and core barrel were trapped due to borehole instability, so this boring was 
reamed to a 6-in. diameter upon completion of coring/sampling to 200 ft bgs). Specific sampling variances 
caused by drilling complications are described below: 

• Due to poor core/sample recovery at 190–191 ft bgs in the upper borehole (16-23691), the 
associated confirmation sample was not analyzed for total metals; however, analytical results for the 
confirmation sample collected at 157–160 ft bgs indicate that metals were not detected at greater 
than two times the respective background values at that depth. Due to poor sample recovery at 
intervals of 159–160 ft bgs and 192–194 ft bgs in the lower borehole (16-23692), the associated 
confirmation samples were not analyzed for VOCs; however, analytical results for the confirmation 
sample collected at 78–80 ft bgs indicate that VOCs were not detected at this depth. 

• Due to the collapse and bridging of the lower borehole (16-23692) at approximately 5–15 ft bgs, a 
second round of vapor sampling could not be conducted until redrilling and caliper logging of this 
borehole was accomplished in December 2005.  
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Table C-7 
High-Resolution Resistivity (HRR) Geophysical Survey 

Method Summary 
HRR geophysical survey  Between October 31 and November 8, 2004, hydroGEOPHYSICS, Inc., 

conducted an HRR geophysical survey in Fishladder Canyon.  

HRR data were acquired with an Advanced Geosciences, Inc., Super Stinger 
R-8 resistivity instrument, using the pole-to-pole array configuration. The unit 
is a direct current–powered, battery-operated, low-voltage, low-amperage, 
automatic, eight-channel resistivity and induced polarization system. This 
system employs Super Stinger Swift smart electrode cables that are attached 
in series. Each cable segment contains four smart electrodes. Each electrode 
has the capability of acting as either a low-amperage current transmitter or a 
potential measuring receiver.  
The objective of the HRR survey was to identify electrically conductive zones 
(these zones represent increased subsurface moisture conditions within the 
alluvium of Fishladder Canyon) in order to determine the optimal locations for 
the installation of alluvial monitoring wells. 

Survey Line and Data Collection:  
This survey line began at Fishladder Canyon outfall and continued 4500 ft 
southeast along the bottom of Fishladder Canyon, parallel to the stream 
channel. Nearly 12,000 data points over a 4500-ft distance were acquired 
between October 31 and November 8, 2004. Stations were set up every 100 ft 
in one continuous line. 

Results: 
Five conductive zones representing areas of increased subsurface moisture 
content were identified along the HRR survey line. 

• The most conductive feature is located between the stations at 
2100 ft and 2600 ft. 

• Three secondary conductive zones occur from surface to a depth of 
approximately 30 ft bgs between the stations at 300 and 400 ft, the 
stations at 600 and 800 ft, and the stations at 1200 and 1300 ft. 

• Another ancillary conductive zone occurs between the stations at 
3700 and 3900 ft, also within approximately 30 ft bgs. 

Three shallow (~5 ft deep) drive-point alluvial monitoring wells were 
successfully installed at distances of 1250 ft, 2500 ft, and 3700 ft along the 
HRR survey line, respectively. 
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Table C-8 
Investigation-Derived Waste (IDW) Storage and Disposal Methods 

Methods Summary 
Management of Environmental 
Restoration (ER) Project waste 

This method is used for managing ER Project (now the Environmental 
Stewardship Division–Environmental Remediation and Surveillance Program) 
waste generated during corrective action activities at the Los Alamos National 
Laboratory and includes planning and implementation/management 
requirements associated with ER Project waste-management activities.  

Potential waste-management hazards (i.e., chemical and physical) at each 
waste-generating site are documented in the site-specific health and safety plan 
(SSHASP) and the associated integrated work document.  

Excavated soil/tuff was contained and stored with associated fixtures and 
structures in nine roll-off bins, each with a 20-yd3 capacity. Excavated soil/tuff 
was initially managed as a potential F-listed hazardous waste in designated less-
than-90-day accumulation areas. Fixtures and structures were characterized by 
their direct contact and association with the surrounding soil, fill, and/or tuff, and 
were handled in the same manner as the excavated media. The following 
materials and approximate quantities were excavated, removed, and managed 
as F-listed hazardous waste (pending characterization analysis): 

• 100 yd3 of potentially contaminated soil, fill, and/or tuff  

• 40 yd3 of refuse from the demolition of fixtures and structures (i.e., 
drainlines, manhole and sump concrete enclosures, fishladder polyvinyl 
chloride, and wood frame)  

• 80 gal. of HE-contaminated sediment containing chunks of reactive HE 
product, and 25 gal. of drainline/coupling sealant (horsehair/tar) were 
disposed of at the TA-16 Burning Ground 

• 80 gal. of HE-contaminated decontamination wastewater were disposed 
of at the TA-16 Sanitary Wastewater Treatment Plant 

Waste-characterization samples were collected from excavated soil/tuff and 
analyzed for VOCs, semivolatile organic compounds, polychlorinated biphenyls, 
total and toxicity-characteristic leaching procedure metals, and HE.  

Based on the waste-characterization results, excavated soil and tuff 
(approximately 100 yd3) and refuse from the demolition of fixtures and structures 
(approximately 40 yd3) were characterized and disposed of as nonhazardous 
industrial waste. 

Waste characterization The Waste Management Coordinator prepared IDW documents, including Waste 
Characterization Strategy Forms, Waste Profile Forms, and Chemical Waste 
Disposal Requests. Waste-disposal documentation for the excavated soil/fill/tuff 
and refuse from the demolition of fixtures/structures is presented in Appendix G. 
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Borehole Logs and Well Construction Methods 
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DRILLING COMPANY: Envirodrill
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No recovery from 15' to 
20'.

TOTAL # OF SAMPLES:  13  

COMPLETION TIME:  Not recorded  

DRILLER: Matt Cain

DRILLING METHOD: Hollow Stem Auger/Rock Core

START TIME:  Not recorded    

DESCRIPTION COMMENTS

LOCATION OF BOREHOLE:                                
Top of Fish Ladder 

Unable to determine if 
natural fractures are 
present - fractures exist 
every 1-4" and appear to be 
weak points in tuff 
(separated during coring 
activities).  Cross-refenced 
with SCR/SCL RE16-05-
56374.

PROJECT NO.:  109029

STARTING DEPTH (ft):   0

COMPLETION DEPTH (ft):  200  

PROJECT MANAGER:  Angelo Ortelli

HOLE DIAMETER:  3.5" SIZE/TYPE OF BIT: 3.5" ID Rock bit

DRILLING ANGLE: Vertical

SITE ID:  TA-16-340 
PROJECT:  TA-16-340 Complex (Fish 
Ladder)

4

5

DATE:  10-25-04 

BORING ID:  16-23691  

LITHOLOGIC BORING LOG

1
INV/SCL              
RE16-05-55978 0'-1' 0.0 Sandy silt with gravel, soft, 

moist, medium yellowish brown 
(10YR 5/4), sandy silt with 
gravel to 1/4" diameter, fine to 
coarse grained, roots, and 
rootlets.     Alluvium

0-
5 5

10

11

6

7

8

9

2

3

Inferred contact

Hard, fresh greyish orange pink 
(10YR 7/2) medium grained 
welded tuff, horizontally 
laminated, quartz phenocrysts to 
1/8" diameter, pumice clasts to 
1/2" diameter.

Bandelier Tuff

Hollow Stem Auger

Hollow Stem Auger

ML

Qbt

No recovery from 5' to 10'. 
Drilled with a 10" auger to 
create pilot hole for coring 
setup.

Rock Core

INV/SCL              
RE16-05-55979 13'-15' 0.0 14

15

12

13

0

Soft zone from 18-20' bgs.

5-
10 0

10
-2

0

Hard, fresh greyish orange pink 
(10YR 7/2) fine to coarse 
grained welded tuff, horizontally 
laminated, trace quartz 
phenocrysts to 1/16" diameter, 
pumice clasts to 1" diameter, 
trace mafic minerals.

Bandelier Tuff

16

4.
5

17

18

19

20

Qbt
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LOGGED BY:  Jeff Sanders and Russell Lyon

DRILLING COMPANY: Envirodrill
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1.3

0

No Recovery from 31.3' to 
40'.

25

31

26

27

39

40

DATE:  10-25-04 LITHOLOGIC BORING LOG
PROJECT:  TA-16-340 Complex (Fish 
Ladder) SITE ID:  TA-16-340 BORING ID:  16-23691  

PROJECT MANAGER:  Angelo Ortelli PROJECT NO.:  109029
START TIME:  Not recorded    COMPLETION TIME:  Not recorded  

DRILLER: Matt Cain STARTING DEPTH (ft):   0

DRILLING METHOD: Hollow Stem Auger/Rock Core COMPLETION DEPTH (ft):  200  

HOLE DIAMETER:  3.5" SIZE/TYPE OF BIT: 3.5" ID Rock bit LOCATION OF BOREHOLE:                                
Top of Fish Ladder DRILLING ANGLE: Vertical TOTAL # OF SAMPLES:  13  

COMMENTS
INV/SCL              
RE16-05-55980 20'-21' 0.0

20
-3

0

21
Moderately hard, fresh, very 
pale orange (10YR 8/2), fine to 
coarse grained ash tuff, quartz 
phenocrysts to 1/16" diameter, 
pumice clasts to 1/2" diameter, 
very fissile.

Rock Core1.1

0

DESCRIPTION

22

23

24 Bandelier Tuff

INV/SCL              
RE16-05-55981 30'-31' 0.7

30
-4

0

38

35

36

37

Medium hardness, fresh greyish 
orange pink (10YR 8/2), fine to 
coarse grained welded tuff,  
quartz phenocrysts to 1/16" 
diameter, and pumice clasts to 
1/2" diameter.

Bandelier Tuff34

32

Qbt

Qbt

33

Rock Core

28

29

30

No Recovery from 21.1' to 
30'.

Bandelier Tuff from 20' to 
21.1', very friable, turning to 
dust during coring - 
resulting in poor recovery.
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DRILLING COMPANY: Envirodrill
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Qbt 4/Qbt 3t contact
should be near this depth

DATE:  10-25-04 LITHOLOGIC BORING LOG
PROJECT:  TA-16-340 Complex (Fish 
Ladder) SITE ID:  TA-16-340 BORING ID:  16-23691  

PROJECT MANAGER:  Angelo Ortelli PROJECT NO.:  109029
START TIME:  Not recorded    COMPLETION TIME:  Not recorded  

DRILLER: Matt Cain STARTING DEPTH (ft):   0

DRILLING METHOD: Hollow Stem Auger/Rock Core COMPLETION DEPTH (ft):  200  

HOLE DIAMETER:  3.5" SIZE/TYPE OF BIT: 3.5" ID Rock bit LOCATION OF BOREHOLE:                                
Top of Fish Ladder DRILLING ANGLE: Vertical TOTAL # OF SAMPLES:  13  

DESCRIPTION COMMENTS

41 No Recovery from 40' to 
50'.

Rock Core

42

43

44

No Recovery from 50' to 
60'.

49

50

45

46

47

48

54

51

56

57

58

Rock Core

60

40
-5

0

52

53

55

59

0
0

50
-6

0
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Cross-referenced with 
SCR/SCL RE16-05-56372.

Moderately welded from 70' 
to 71'.  

No Recovery from 79' to 
80'.

DATE:  10-25-04 LITHOLOGIC BORING LOG
PROJECT:  TA-16-340 Complex (Fish 
Ladder) SITE ID:  TA-16-340 BORING ID:  16-23691  

PROJECT MANAGER:  Angelo Ortelli PROJECT NO.:  109029
START TIME:  Not recorded    COMPLETION TIME:  Not recorded  

DRILLER: Matt Cain STARTING DEPTH (ft):   0

DRILLING METHOD: Hollow Stem Auger/Rock Core COMPLETION DEPTH (ft):  200  

HOLE DIAMETER:  3.5" SIZE/TYPE OF BIT: 3.5" ID Rock bit LOCATION OF BOREHOLE:                                
Top of Fish Ladder DRILLING ANGLE: Vertical TOTAL # OF SAMPLES:  13  

DESCRIPTION COMMENTS

60
-7

0

61
Rock Core

0

No Recovery from 60' to 
64'.

62

63

64

65

Rock Core

66

67

68

69

70

Bandelier Tuff

Fracture with clay at 65' bgs

74

75

70
-8

0

0

78

Bandelier Tuff

Hard, fresh medium bluish grey  
(5B 5/1), medium to coarse 
grained welded tuff,  some 
quartz and plagioclase 
phenocrysts to 1/16" diameter, 
trace pumice clasts to 1/16" 
diameter, and trace biotite.

72

73

64'-67' 0.0

79

6

70'-72' 0.0

9

76

77

71

Qbt

INV/SCL              
RE16-05-55984 77'-79' 0.0

Hard, fresh brownish grey (5YR 
4/1), fine to coarse grained 
welded tuff,  quartz and 
plagioclase phenocrysts to 1/16" 
diameter, and trace pumice 
clasts to 1/4" diameter.

80

INV/SCL              
RE16-05-55982

SCR/SCL           
RE16-05-56371
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Qbt 3t/Qbt 3 contact
should be near this depth

No Recovery from 92' to 
100'.

Clay and silt wedged in sample 
core

0
0

Medium hard, fresh, pale brown 
(5YR 5/2), fine to coarse 
grained moderately welded tuff, 
interbedded fat clay collecting 
within fractures.

Bandelier Tuff

89

Cross-referenced with 
SCR/SCL RE16-05-56373

DATE:  10-25-04 LITHOLOGIC BORING LOG
PROJECT:  TA-16-340 Complex (Fish 
Ladder) SITE ID:  TA-16-340 BORING ID:  16-23691  

PROJECT MANAGER:  Angelo Ortelli PROJECT NO.:  109029
START TIME:  Not recorded    COMPLETION TIME:  Not recorded  

DRILLER: Matt Cain STARTING DEPTH (ft):   0

DRILLING METHOD: Hollow Stem Auger/Rock Core COMPLETION DEPTH (ft):  200  

HOLE DIAMETER:  3.5" SIZE/TYPE OF BIT: 3.5" ID Rock bit LOCATION OF BOREHOLE:                                
Top of Fish Ladder DRILLING ANGLE: Vertical TOTAL # OF SAMPLES:  13  

COMMENTS

80
-9

0

81
Rock Core

82

83

84

0

No Recovery from 87' to 
90'.

DESCRIPTION

SCR/SCL             
RE16-05-56375 90'-92' 0.2

90
-1

00

2

97

98

99

91

92

93

96

94

95

3

INV/SCL              
RE16-05-55904 84'-86' 0.2

Inferred contact

100

87

88

Silt, medium, dense, light brown 
(5YR 5/6), silt with fine to coarse 
grained sand, trace of gravel to 
1" diameter, and interbedded fat 
clay (wet)

85

86

90

ML

Qbt

No Recovery from 80' to 
84'.

Very easy drilling from        
82-87'

Rock Core
Two natural clay-filled 
fractures, numerous 
mechanical fractures.  
Cross-refernced with 
SCR/SCL RE16-05-56375.
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PROJECT MANAGER:  Angelo Ortelli PROJECT NO.:  109029
START TIME:  Not recorded    COMPLETION TIME:  Not recorded  

DATE:  10-25-04 LITHOLOGIC BORING LOG
PROJECT:  TA-16-340 Complex (Fish 
Ladder) SITE ID:  TA-16-340 BORING ID:  16-23691  

DRILLER: Matt Cain STARTING DEPTH (ft):   0

DRILLING METHOD: Hollow Stem Auger/Rock Core COMPLETION DEPTH (ft):  200  

HOLE DIAMETER:  3.5" SIZE/TYPE OF BIT: 3.5" ID Rock bit LOCATION OF BOREHOLE:                                
Top of Fish Ladder DRILLING ANGLE: Vertical TOTAL # OF SAMPLES:  13  

Bandelier Tuff

COMMENTS

101
Rock Core

102
Qbt Sample stuck in corebarrel 

due to clay lens at 
approximately 101' bgs.

104

105

DESCRIPTION

103

Medium hard, fresh, medium 
light grey (NG), fine to coarse 
grained moderately welded tuff 
with some quartz phenocrysts to 
1/16" diameter, trace bright blue 
labradorite crystals, trace biotite 
crystals, 3" clay zone from 101' 
bgs, and pumice clasts to 1/4" 
diameter.

117

111

112

107

Rock Core
Sample stuck in corebarrel 
due to clay lens at 
approximately 101' bgs.

No Recovery from 112' to 
120'.

Qbt

Bandelier Tuff

No Recovery from 102' to 
110'.

Medium hard, fresh, medium 
light grey (NG), fine to coarse 
grained moderately welded tuff 
with some quartz phenocrysts to 
1/16" diameter, trace bright blue 
labradorite crystals, trace biotite 
crystals, and pumice clasts to 
1/4" diameter.

SCR/SCL             
RE16-05-56377

110'-
112' 0.0

108

109

110

106

120

11
0-

12
0

2
0

118

119

113

114

115

116

SCR/SCL             
RE16-05-56376

100'-
102' 0.0 2

10
0-

11
0

0
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0

No Recovery from 132' to 
140'.

DATE:  10-25-04 LITHOLOGIC BORING LOG
PROJECT:  TA-16-340 Complex (Fish 
Ladder) SITE ID:  TA-16-340 BORING ID:  16-23691  

PROJECT MANAGER:  Angelo Ortelli PROJECT NO.:  109029

No Recovery from 122' to 
130'.

START TIME:  Not recorded    COMPLETION TIME:  Not recorded  

DRILLER: Matt Cain STARTING DEPTH (ft):   0

DRILLING METHOD: Hollow Stem Auger/Rock Core COMPLETION DEPTH (ft):  200  

HOLE DIAMETER:  3.5" SIZE/TYPE OF BIT: 3.5" ID Rock bit LOCATION OF BOREHOLE:                                
Top of Fish Ladder DRILLING ANGLE: Vertical TOTAL # OF SAMPLES:  13  

0

Bandelier Tuff

Soft, fresh, medium light grey 
(NG), fine to coarse grained 
lightly welded tuff with quartz 
phenocrysts to 1/16" diameter, 
trace bright blue labradorite 
crystals, and pumice clasts to 
1/4" diameter.

130

2 121

129

124

125

126

Rock Core

122

DESCRIPTION COMMENTS

Poor recovery due to friable 
nature of material. Cross-
refenced with SCR/SCL 
RE16-05-56378.

Qbt

123

Trace clay surrounding core 
- clay interval cannot be 
identified.

13
0-

14
0

2 131
Rock Core

Poor recovery due to friable 
nature of material.132

133

134

135

136

Soft, fresh, medium light grey 
(NG), fine to coarse grained 
lightly welded tuff with quartz 
phenocrysts to 1/16" diameter, 
trace bright blue labradorite 
crystals, and pumice clasts to 
1/4" diameter.

Bandelier Tuff

137

138

139

140

Qbt

INV/SCL              
RE16-0-55905

120'-
122' 0.0

0.0130'-
132'

SCR/SCL             
RE16-05-56379

127

128

12
0-

13
0
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Coss-referenced with 
SCR/SCL RE16-05-56381

DATE:  10-25-04 LITHOLOGIC BORING LOG
PROJECT:  TA-16-340 Complex (Fish 
Ladder) SITE ID:  TA-16-340 BORING ID:  16-23691  

PROJECT MANAGER:  Angelo Ortelli PROJECT NO.:  109029
START TIME:  Not recorded    COMPLETION TIME:  Not recorded  

DRILLER: Matt Cain STARTING DEPTH (ft):   0

DRILLING METHOD: Hollow Stem Auger/Rock Core COMPLETION DEPTH (ft):  200  

HOLE DIAMETER:  3.5" SIZE/TYPE OF BIT: 3.5" ID Rock bit LOCATION OF BOREHOLE:                                
Top of Fish Ladder DRILLING ANGLE: Vertical TOTAL # OF SAMPLES:  13  

14
0-

15
0

2 141
Rock Core

142

143

0

No Recovery from 142' to 
150'.

Bandelier Tuff
146

Moderately hard, fresh, medium  
grey (N5), fine to coarse grained 
moderately welded tuff with 
some quartz phenocrysts to 
1/16" diameter, trace bright blue 
labradorite tp 1/32", and trace 
pumice clasts to 1/16" diameter.

DESCRIPTION

Poor recovery due to friable 
nature of material.  Clay 
(fat) surrounding core - 
interval cannot be 
determined.

COMMENTS

Qbt

151 Moderately hard, fresh, medium  
grey (N5), fine to coarse grained 
moderately welded tuff with 
some quartz phenocrysts to 
1/16" diameter, trace bright blue 
labradorite tp 1/32", and trace 
pumice clasts to 1/16" diameter.

Rock Core

152

153

Qbt155
Bandelier Tuff

156

SCR/SCL             
RE16-05-56380

140'-
142' 0.0

154

147

148

149

150

145

144

10

INV/SCL              
RE16-05-55906

157' - 
160' 0.2

15
0-

16
0

157

158

159

160  
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DATE:  10-25-04 LITHOLOGIC BORING LOG
PROJECT:  TA-16-340 Complex (Fish 
Ladder) SITE ID:  TA-16-340 BORING ID:  16-23691  

PROJECT MANAGER:  Angelo Ortelli PROJECT NO.:  109029
START TIME:  Not recorded    COMPLETION TIME:  Not recorded  

DRILLER: Matt Cain STARTING DEPTH (ft):   0

DRILLING METHOD: Hollow Stem Auger/Rock Core COMPLETION DEPTH (ft):  200  

HOLE DIAMETER:  3.5" SIZE/TYPE OF BIT: 3.5" ID Rock bit LOCATION OF BOREHOLE:                                
Top of Fish Ladder DRILLING ANGLE: Vertical TOTAL # OF SAMPLES:  13  

DESCRIPTION COMMENTS

16
0-

17
0

2 161 Moderately hard, fresh, medium  
grey (N5), fine to coarse grained 
moderately welded tuff with 
some quartz phenocrysts to 
1/16" diameter, trace bright blue 
labradorite tp 1/32", and trace 
pumice clasts to 1/16" diameter.

Rock Core

0

No Recovery from 162' to 
170'.

Poor recovery due to friable 
nature of material.  Clay 
(fat) surrounding core - 
interval cannot be 
determined.

162

163

164

165

178

166
Bandelier Tuff

167

168

175

169

170

174

Core stuck in core barrel.  
Mechanical structures 
visible, there is no evidense 
of natural fractures.

17
0-

18
0

10

Bandelier Tuff

176

177

179

180

Rock Core

Qbt

Qbt

SCR/SCL                
RE16-05-56382

175'-
177' 0.0

172

173

171 Hard, fresh, greyish orange pink 
(5YR 7/2), fine to coarse 
grained welded tuff with some 
quartz phenocrysts to 1/16" 
diameter, trace bright blue 
labradorite crystals, and trace 
pumice clasts to 1/4" diameter.
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No Recovery from 191' to 
200'.

Core stuck in core barrel.  
Mechanical structures 
visible, there is no evidense 
of natural fractures.  Cross-
refenced with SCR/SCL 
RE16-05-56383.

DATE:  10-25-04 LITHOLOGIC BORING LOG
PROJECT:  TA-16-340 Complex (Fish 
Ladder) SITE ID:  TA-16-340 BORING ID:  16-23691  

PROJECT MANAGER:  Angelo Ortelli PROJECT NO.:  109029
START TIME:  Not recorded    COMPLETION TIME:  Not recorded  

DRILLER: Matt Cain STARTING DEPTH (ft):   0

DRILLING METHOD: Hollow Stem Auger/Rock Core COMPLETION DEPTH (ft):  200  

182

HOLE DIAMETER:  3.5" SIZE/TYPE OF BIT: 3.5" ID Rock bit LOCATION OF BOREHOLE:                                
Top of Fish Ladder DRILLING ANGLE: Vertical TOTAL # OF SAMPLES:  13  

Qbt

DESCRIPTION COMMENTS

18
0-

19
0

181 Moderately hard, fresh, medium  
grey (N5), fine to coarse 
grained, lightly welded tuff with 
some quartz phenocrysts to 
1/16" diameter, trace bright blue 
labradorite tp 1/32", and trace 
pumice clasts to 1/16" diameter.

Rock Core

0

No Recovery from 184' to 
190'.

Poor recovery due to friable 
nature of material.  Clay 
(fat) surrounding core - 
interval cannot be 
determined.

185

186

Bandelier Tuff

183

184

194

195

187

188

189

190

200

196

197

Rock Core

192

193

191 Hard, fresh, greyish orange pink 
(10YR 7/2), fine to coarse 
grained welded tuff with some 
quartz phenocrysts to 1/16" 
diameter, trace bright blue 
labradorite crystals, and trace 
pumice clasts to 1/2" diameter.

Qbt

198

199

Bandelier Tuff

4
1INV/SCL                 

RE16-05-55907
190' - 
191' 0.0

19
0-

20
0

0
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Qbt 4/Qbt 3t contact
should be near this depth

INV/SCL             
RE16-05-56417

5'-7'

10'-12'

17.5'-
19'

INV/SCL              
RE16-05-55985

SCR/SCL             
RE16-05-56415

13' - Trace blue phenocrysts to 
1/16" diameter.

Hard, fresh, light gray (N7), fine 
grained welded tuff, 45 degree 
oxidized fracture area from 15' 
to 17', trace quartz phenocrysts 
to 1/16" diameter.

0.0

0.0

12
-2

0

14

15

168

0.0

Hard, fresh, medium dark gray 
(N4), fine-grained welded tuff, 
one 45 degree fracture at 11', 
trace quartz phenocrysts to 1/4" 
diameter.

10

11

9

20

Sandy silt with gravel, soft, 
moist, dark yellowish brown 
(10YR 4/2), sandy silt with 
gravel to 1/2" diameter, well 
graded sand, moist, medium 
grey (N5), coarse to fine grained 
sand with trace of gravel to 1/4" 
diameter.

No Recovery from 1' to 5'.2

3

4

5

Bandelier Tuff

12

13

18

0-
5

1
0

5

5-
7

7-
12

2 6

7

BORING ID:  16-23692  

LITHOLOGIC BORING LOG

1
INV/SCL              
RE16-05-55983

0'-1' 0.8

LOGGED BY:  Russell Lyon

HOLE DIAMETER:  3.5"

SITE ID:  TA-16-340 
PROJECT:  TA-16-340 Complex (Fish 
Ladder)

TOTAL # OF SAMPLES:  17  

DATE:  11-12-04 

Inferred contact

PROJECT NO.:  109029

STARTING DEPTH (ft):   0

COMPLETION DEPTH (ft):  200  

PROJECT MANAGER:  Angelo Ortelli

COMPLETION TIME:  11:00 am  

DRILLER: Matt Cain

DRILLING METHOD: Hollow Stem Auger/Rock Core

START TIME:  Not recorded    

DRILLING ANGLE: Vertical

Qbt

DESCRIPTION

SCR/SCL             
RE16-05-56416 15'-17' 0.0

19

17

COMMENTS

LOCATION OF BOREHOLE:                                
Bottom of Fish Ladder 

Fractured from 5' to 7' (one 
horizontal angle and one 45 
degree angle), trace clays 
and rootlets in fractures.

Hard, fresh, red gray (N5), fine 
grained, welded tuff.

ML

SIZE/TYPE OF BIT: 3.5" ID Rock bit

8
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DATE:  11-12-04 LITHOLOGIC BORING LOG
PROJECT:  TA-16-340 Complex (Fish 
Ladder) SITE ID:  TA-16-340 BORING ID:  16-23692  

PROJECT MANAGER:  Angelo Ortelli PROJECT NO.:  109029

START TIME:  Not recorded    COMPLETION TIME:  11:00 am  LOGGED BY:  Russell Lyon

DRILLER: Matt Cain STARTING DEPTH (ft):   0

DRILLING METHOD: Hollow Stem Auger/Rock Core COMPLETION DEPTH (ft):  200  

HOLE DIAMETER:  6.0" SIZE/TYPE OF BIT: 3.5" ID Rock bit LOCATION OF BOREHOLE:                                
Bottom of Fish Ladder DRILLING ANGLE: Vertical TOTAL # OF SAMPLES:  17  

DESCRIPTION COMMENTS

21
Hard, fresh, light gray (N7), fine 
grained welded tuff, 45 degree 
oxidized fracture area from 15' 
to 17', trace quartz phenocrysts 
to 1/16" diameter.

22

23

24

Qbt

30
-4

0

10

35

36

37

33

34

25

39

40

29

30

26

27

28

38

Bandelier Tuff

INV/SCL            
RE16-05-56418 36'-38' 0.0

Same as above, 45 degree 
fracture at 37', horizontal 
fracture at 37.5', both fractures 
are clay filled. 

31

32

20
-3

0

10
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DATE:  11-12-04 LITHOLOGIC BORING LOG
PROJECT:  TA-16-340 Complex (Fish 
Ladder) SITE ID:  TA-16-340 BORING ID:  16-23692  

PROJECT MANAGER:  Angelo Ortelli PROJECT NO.:  109029

START TIME:  Not recorded    COMPLETION TIME:  11:00 am  LOGGED BY:  Russell Lyon

DRILLER: Matt Cain STARTING DEPTH (ft):   0

DRILLING METHOD: Hollow Stem Auger/Rock Core COMPLETION DEPTH (ft):  200  

HOLE DIAMETER:  3.5" SIZE/TYPE OF BIT: 3.5" ID Rock bit LOCATION OF BOREHOLE:                                
Bottom of Fish Ladder DRILLING ANGLE: Vertical TOTAL # OF SAMPLES:  17  

DESCRIPTION COMMENTS

40
-5

0

41

42

43

44

45

50

50
-6

0

51

52

53

54

55

0
10

58

SCR/SCL             
RE16-05-56420 56'-58' 0.9

INV/SCL          
RE16-05-55965 44'-46' 0

6

49

46

47

48

59

60

57

56

Qbt

Qbt

Bandelier Tuff

Cross-reference SCR/SCL 
RE16-05-56419

Medium, fresh, medium light 
gray (N6), fine grained welded 
tuff, trace quartz phenocrysts to 
1/4" diameter.

Bandelier Tuff

Moderately hard, fresh, medium 
light gray (N6), fine grained 
welded tuff with trace quartz 
phenocrysts to 1/4" in diameter.
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DRILLING COMPANY: Envirodrill
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DATE:  11-12-04 LITHOLOGIC BORING LOG
PROJECT:  TA-16-340 Complex (Fish 
Ladder) SITE ID:  TA-16-340 BORING ID:  16-23692  

PROJECT MANAGER:  Angelo Ortelli PROJECT NO.:  109029

START TIME:  Not recorded    COMPLETION TIME:  11:00 am  LOGGED BY:  Russell Lyon

DRILLER: Matt Cain STARTING DEPTH (ft):   0

DRILLING METHOD: Hollow Stem Auger/Rock Core COMPLETION DEPTH (ft):  200  

HOLE DIAMETER:  3.5" SIZE/TYPE OF BIT: 3.5" ID Rock bit LOCATION OF BOREHOLE:                                
Bottom of Fish Ladder DRILLING ANGLE: Vertical TOTAL # OF SAMPLES:  17  

60
-7

0

61

62

63

64

65

10

70

68

69

DESCRIPTION COMMENTS

Qbt

Several horizontal fractures 
from 75' to 80'.

Moderately hard, fresh, medium 
light gray (N6), fine grained 
welded tuff with trace quartz 
phenocrysts to 1/4" in diameter.

Bandelier Tuff

66

67

78

Hard, fresh, medium gray (N5), 
fine grained welded tuff, with 
few quartz phenocrysts to 1/4" 
diameter, trace blue crystals to 
1/16" in diameter.

72

73

76

77

Bandelier Tuff

75

Horizontal fracture and 45 
degree angle fracture, clay 
filled.  Cross-referenced 
with SCR/SCL RE16-05-
56421.

INV/SCL          
RE16-05-55966 78'-80' 0.0 79

80

70
-8

0

10

71

74
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DRILLING COMPANY: Envirodrill
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DATE:  11-12-04 LITHOLOGIC BORING LOG
PROJECT:  TA-16-340 Complex (Fish 
Ladder) SITE ID:  TA-16-340 BORING ID:  16-23692  

PROJECT MANAGER:  Angelo Ortelli PROJECT NO.:  109029

START TIME:  Not recorded    COMPLETION TIME:  11:00 am  LOGGED BY:  Russell Lyon

DRILLER: Matt Cain STARTING DEPTH (ft):   0

DRILLING METHOD: Hollow Stem Auger/Rock Core COMPLETION DEPTH (ft):  200  

HOLE DIAMETER:  3.5" SIZE/TYPE OF BIT: 3.5" ID Rock bit LOCATION OF BOREHOLE:                                
Bottom of Fish Ladder DRILLING ANGLE: Vertical TOTAL # OF SAMPLES:  17  

Hard, fresh, light brownish gray 
(5YR 6/1), fine grained welded 
tuff, with few quartz grains to 
1/4" in diameter, trace blue 
crystals to 1/16" in diameter, 
pumice clasts.

100

DESCRIPTION COMMENTS

80
-9

0

10

81

82

83

84

86

87

88

SCR/SCL  RE16-
05-56385

98'-
100'

0.0 99

90
-1

00

10

91

97

98

89

90

92

Bandelier Tuff
85

Qbt
Hard, fresh, light brownish gray 
(5YR 6/1), fine grained welded 
tuff, with few quartz grains to 
1/4" in diameter, trace blue 
crystals to 1/16" in diameter, 
pumice clasts.

Bandelier Tuff

96

95

93

94
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DRILLING COMPANY: Envirodrill
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SCR/SCL       

RE16-05-56384
106'-
108'

0.0

No Recovery 109' to 110'.

116

117

118

114

115

119

120

11
0-

12
0

6.
5

111

112

113

Bandelier Tuff

107

108

109

110
Moderately hard, fresh, light 
brownish gray (5YR 6/1), fine 
grained welded tuff, with few 
quartz grains to 1/4" in diameter, 
trace blue crystals to 1/16" in 
diameter, pumice clasts.

105
Bandelier Tuff

106

DESCRIPTION COMMENTS

10
0-

11
0

9

101
Hard, fresh, light brownish gray 
(5YR 6/1), fine grained welded 
tuff, with few quartz grains to 
1/4" in diameter, trace blue 
crystals to 1/16" in diameter, 
pumice clasts.

102

103

104

DRILLING METHOD: Hollow Stem Auger/Rock Core COMPLETION DEPTH (ft):  200  

HOLE DIAMETER:  3.5" SIZE/TYPE OF BIT: 3.5" ID Rock bit LOCATION OF BOREHOLE:                                
Bottom of Fish Ladder DRILLING ANGLE: Vertical TOTAL # OF SAMPLES:  17  

COMPLETION TIME:  11:00 am  LOGGED BY:  Russell Lyon

DRILLER: Matt Cain STARTING DEPTH (ft):   0

Qbt

Qbt

DATE:  11-12-04 LITHOLOGIC BORING LOG
PROJECT:  TA-16-340 Complex (Fish 
Ladder) SITE ID:  TA-16-340 BORING ID:  16-23692  

PROJECT MANAGER:  Angelo Ortelli PROJECT NO.:  109029

START TIME:  Not recorded    
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DRILLING COMPANY: Envirodrill
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125

126

138

139

135

136

137

No Recovery from 130' to 
140'.

129

130

127

128

13
0-

14
0

0

131

132

133

134

140

DESCRIPTION COMMENTS

12
0-

13
0

0

121

122

123

124

No Recovery from 120' to 
130'.

DRILLING METHOD: Hollow Stem Auger/Rock Core COMPLETION DEPTH (ft):  200  

HOLE DIAMETER:  3.5" SIZE/TYPE OF BIT: 3.5" ID Rock bit LOCATION OF BOREHOLE:                                
Bottom of Fish Ladder DRILLING ANGLE: Vertical TOTAL # OF SAMPLES:  17  

COMPLETION TIME:  11:00 am  LOGGED BY:  Russell Lyon

DRILLER: Matt Cain STARTING DEPTH (ft):   0

Soft unconsolidated material at 
137'.

Drill rod stuck at 137'.  After 
drill rod was removed, the 
hole collapsed at 137'.  
Discontinue use of rock 
coring device and switch 
over to air rotary.  
Completed over-drilling to 
150'.

DATE:  11-12-04 LITHOLOGIC BORING LOG
PROJECT:  TA-16-340 Complex (Fish 
Ladder) SITE ID:  TA-16-340 BORING ID:  16-23692  

PROJECT MANAGER:  Angelo Ortelli PROJECT NO.:  109029

START TIME:  Not recorded    
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DRILLING COMPANY: Envirodrill

SA
M

PL
E 

ID

SA
M

PL
E 

D
EP

TH

PI
D

-S
A

M
PL

E 
(p

pm
)

R
U

N
 (F

T)

R
EC

O
VE

R
Y 

(F
T)

D
EP

TH
 (f

t. 
bg

s)

G
R

A
PH

IC
 L

O
G

SO
IL

/R
O

C
K

 T
YP

E
Qbt 3/Qbt 2 contact
should be near this depth

DATE:  11-12-04 LITHOLOGIC BORING LOG
PROJECT:  TA-16-340 Complex (Fish 
Ladder) SITE ID:  TA-16-340 BORING ID:  16-23692  

PROJECT MANAGER:  Angelo Ortelli PROJECT NO.:  109029

START TIME:  Not recorded    COMPLETION TIME:  11:00 am  LOGGED BY:  Russell Lyon

DRILLER: Matt Cain STARTING DEPTH (ft):   0

DRILLING METHOD: Hollow Stem Auger/Rock Core COMPLETION DEPTH (ft):  200  

HOLE DIAMETER:  3.5" SIZE/TYPE OF BIT: 3.5" ID Rock bit LOCATION OF BOREHOLE:                                
Bottom of Fish Ladder DRILLING ANGLE: Vertical TOTAL # OF SAMPLES:  17  

DESCRIPTION COMMENTS

14
0-

15
0

10

141 Completed over-drilling to 
150'.

142

143

144

145

146

147

148

149

150

15
0-

16
0

10

151

155

156

160

157

158

159

152

153

154

Soft, unconsolidated "sands" 
from 140' to 148', high silica 
glass content, slightly rounded.

SM
Silty sand, olive in color.

Hard, fresh, light gray tuff, with 
small amount of purple color, 
trace quartz phenocrysts to 1/4" 
diameter.

Qbt

Very consolidated, fresh, 
brownish gray welded tuff, with 
quarts crystals up to 10 mm in 
diameter, coarsening of crystals 
with depth.

INV/SCL    RE16-
05-55960

159'-
160' 0.0 Cross-reference SCR/SCL 

RE16-05-56422  
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DRILLING COMPANY: Envirodrill

SA
M

PL
E 

ID

SA
M

PL
E 

D
EP

TH

PI
D

-S
A

M
PL

E 
(p

pm
)

R
U

N
 (F

T)

R
EC

O
VE

R
Y 

(F
T)

D
EP

TH
 (f

t. 
bg

s)

G
R

A
PH

IC
 L

O
G

SO
IL

/R
O

C
K

 T
YP

E

DATE:  11-12-04 LITHOLOGIC BORING LOG
PROJECT:  TA-16-340 Complex (Fish 
Ladder) SITE ID:  TA-16-340 BORING ID:  16-23692  

PROJECT MANAGER:  Angelo Ortelli PROJECT NO.:  109029

START TIME:  Not recorded    COMPLETION TIME:  11:00 am  LOGGED BY:  Russell Lyon

DRILLER: Matt Cain STARTING DEPTH (ft):   0

DRILLING METHOD: Hollow Stem Auger/Rock Core COMPLETION DEPTH (ft):  200  

HOLE DIAMETER:  3.5" SIZE/TYPE OF BIT: 3.5" ID Rock bit LOCATION OF BOREHOLE:                                
Bottom of Fish Ladder DRILLING ANGLE: Vertical TOTAL # OF SAMPLES:  17  

DESCRIPTION COMMENTS

16
0-

17
0

5

161
Hard, fresh, medium gray (N5), 
fine grained welded tuff, with 
few quartz grains to 1/4" 
diameter, pumice clasts.162

163

164

165

166

167

168

169

170

176

177

178

173

174

175

Bandelier Tuff 

All mechanical fractures, no 
samples were taken.

No recovery from 165' to 
170'.

Hard, fresh, light brownish gray 
(5YR 6/1), fine grained welded 
tuff, with few quartz cystals to 
1/4" diameter.

Several mechanical 
fractures from 170' to 175'.

Qbt

Qbt

Bandelier Tuff

SCR/SCL  RE16-
05-56423

178'-
180'

0.0

Hard, fresh, light brownish gray 
(5YR 6/1), fine grained welded 
tuff, with few quartz cystals to 
1/4" diameter.

180

179

17
0-

18
0

10

171

172
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DRILLING COMPANY: Envirodrill
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Clay filled fracture at 189'.

DATE:  11-12-04 LITHOLOGIC BORING LOG
PROJECT:  TA-16-340 Complex (Fish 
Ladder) SITE ID:  TA-16-340 BORING ID:  16-23692  

PROJECT MANAGER:  Angelo Ortelli PROJECT NO.:  109029

START TIME:  Not recorded    COMPLETION TIME:  11:00 am  LOGGED BY:  Russell Lyon

DRILLER: Matt Cain STARTING DEPTH (ft):   0

DRILLING METHOD: Hollow Stem Auger/Rock Core COMPLETION DEPTH (ft):  200  

HOLE DIAMETER:  3.5" SIZE/TYPE OF BIT: 3.5" ID Rock bit LOCATION OF BOREHOLE:                                   
Bottom of Fish Ladder DRILLING ANGLE: Vertical TOTAL # OF SAMPLES:  17  

18
0-

19
0

10

181

182

184

189

190

DESCRIPTION

186

187

COMMENTS
Hard, fresh, light brownish gray 
(5YR 6/1), fine grained welded 
tuff, with few quartz cystals to 
1/4" diameter.

Bandelier Tuff183

185

Qbt

188

Bandelier Tuff

Hard, fresh, light brownish gray 
(5YR 6/1), fine grained welded 
tuff, with few quartz cystals to 
1/4" diameter.

19
0-

20
0

191

194

195

196

197

198

199

SCR/SCL  RE16-
05-56424

188'-
190'

0.0

INV/SCL        
RE16-05-55961 

and -55962 
(dup)

192'-
194'

0.0

0

200

Clay filled fracture from 193' 
to 194'.  Cross-referenced 
SCR/SCL RE16-05-56425 
and -56426 (dup) [192'-194'].
No Recovery from 194' to 
200'.

4

Bandelier Tuff

Hard, fresh, light brownish gray 
(5YR 6/1), fine grained welded 
tuff, with few quartz cystals to 
1/4" diameter, blue crystals to 
1/16" diameter.

193

192
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LOGGED BY:  Lindsay Hey, Field Team Leader

DRILLING COMPANY: Enviro-Drill, Inc.
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0.0

0.0

0-
4 0

4-
8

10
0

8-
12

.2

10
0

No Recovery from 0.0' to 4.0'

TOTAL # OF SAMPLES:  1  

COMPLETION TIME:  1357, 9/15/05  

DRILLER: Matthew Cain

DRILLING METHOD: Hollow Stem Auger

START TIME:  1200, 09/15/05   

DESCRIPTION COMMENTS

LOCATION OF BOREHOLE:                                          
Historic borehole location 13-00001 DRILLING ANGLE: Vertical

SITE ID:  TA-16-340 
PROJECT:  TA-16-340 Complex (Fish 
Ladder)

PROJECT NO.:  109029

STARTING DEPTH (ft):   0

COMPLETION DEPTH (ft):  12.2 

PROJECT MANAGER:  Angelo Ortelli

DATE:  09-15-05 

BORING ID:  13-23558  

LITHOLOGIC BORING LOG

1

HOLE DIAMETER:  2" SIZE/TYPE OF BIT: 2" core bit OD

Hollow Stem Auger

7

8

9

2

3

4

5

6

10

11

12

Marroon to brown-gray (5YR 3/3) 
welded tuff,  some horizotal foliation, 
fine to coarse grained interbedded 
crystals 1/2 to 3/4-inch diameter.

Same as above, with few fractures.

Q
bt

4

Inferred contact
No Recovery from 5.0' to 5.5'

Cross-referenced with 
SCR/SCL RE13-05-56190

INV/SCL                 
RE13-05-63822

11.5-
12.2

0.2
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LOGGED BY:  Lindsay Hey, Field Team Leader

DRILLING COMPANY: Enviro-Drill, In
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Q
bt

4

Cross-referenced with 
SCR/SCL RE13-05-56191

Welded, marroon gray (2.5 YR 5/2) 
tuff, some horizontal foliation, fine to 
coarse grained interbedded crystals 
1/2 to 3/4-inch diameter, few 
mechanical fractures.

Bandelier Tuff

Same as above.
No Recovery from 8.5' to 9'.9

8-
12

.2

INV/SCL             
RE13-05-63823

11.0-
12.0 0.3

4-
8

10
0

5

10
0

6

7

8

10

11

12

DESCRIPTION COMMENTS

Q
bt

4

Hollow Stem Auger

No Recovery from 0.0' to 4.0'

Inferred contact                   

Maroon to yellowish brown to silver 
gray (2.4 YR 5/2) tuff, some horizontal 
foliation, interbedded phenocrysts 1/2 
to 3/4-inch diameter.

Bandelier Tuff

2

3

4

0-
4 0

1

HOLE DIAMETER:  2" SIZE/TYPE OF BIT: 2" core bit OD LOCATION OF BOREHOLE:                                          
Close proximity to former septic tank                               DRILLING ANGLE: Vertical TOTAL # OF SAMPLES:  1  

DRILLER: Matthew Cain STARTING DEPTH (ft):   0

DRILLING METHOD: Hollow Stem Auger COMPLETION DEPTH (ft):  12.0 

DATE:  09-15-05 LITHOLOGIC BORING LOG
PROJECT:  TA-16-340 Complex 
(Fish Ladder) SITE ID:  TA-16-340 BORING ID:  13-23559 

PROJECT MANAGER:  Angelo Ortelli PROJECT NO.:  109029
START TIME:  1500, 09/15/05   COMPLETION TIME:  1608, 9/15/05  
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LOGGED BY:  Lindsay Hey, Field Team Leader

DRILLING COMPANY: NA
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4.5 SC

Alluvium consisting of brownish gray, sandy 
silt, clayey, small angular fragments < 2" in 
diamter, very moist, plastic.                              

Stainless steel hand auger

ML

TOTAL # OF SAMPLES:  0  

DESCRIPTION

Alluvium consisting of orange/reddish brown, 
sandy silt, with few rounded cobbles <1.0" 
diameter, dry, nonplastic.                                 

COMMENTS

LOCATION OF BOREHOLE: 15 ft northwest of HRR survey 
stake 1300 

COMPLETION DEPTH (ft):  4.5

PROJECT MANAGER:  Angelo Ortelli
COMPLETION TIME:  1600, 9/21/05  

DRILLER: Lindsay Hey

DRILLING METHOD: Stainless Steel Hand Auger

START TIME:  1530, 09/21/05   

SITE ID:  TA-16-340 
PROJECT:  TA-16-340 Complex (Fish 
Ladder)

PROJECT NO.:  109029

STARTING DEPTH (ft):   0

DATE:  09-21-05 

BORING ID:  Alluvial Well # 1   

LITHOLOGIC BORING LOG

1

HOLE DIAMETER:  3" SIZE/TYPE OF BIT: 3" stainless steel auger

DRILLING ANGLE: Vertical

2

3

4
Gray, silty sand, clayey, wet , plastic.               

Inferred contact  

PAGE:  1 of 1 

LOGGED BY:  Lindsay Hey, Field Team Leader

DRILLING COMPANY: NA
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4.5 SC

Alluvium consisting of brownish gray, 
sandy silt, clayey, small angular 
fragments < 2" in diamter, very moist, 
plastic.                                                        

Stainless steel hand auger

Inferred contact

DESCRIPTION COMMENTS

ML

Gray, silty sand, clayey, wet, plastic.          

2

3

4

1

HOLE DIAMETER:  3" SIZE/TYPE OF BIT: 3" stainless steel auger

Alluvium consisting of orange/reddish 
brown, sandy silt, with few rounded 
cobbles <1.0" diameter, dry, nonplastic.    

LOCATION OF BOREHOLE:                                               
6 ft north of HRR survey line.DRILLING ANGLE: Vertical TOTAL # OF SAMPLES:  0  

DRILLER: Lindsay Hey STARTING DEPTH (ft):   0

DRILLING METHOD: Stainless Steel Hand Auger COMPLETION DEPTH (ft):  4.5

DATE:  09-20-05 LITHOLOGIC BORING LOG
PROJECT:  TA-16-340 Complex 
(Fish Ladder) SITE ID:  TA-16-340 BORING ID:  Alluvial Well # 2  

PROJECT MANAGER:  Angelo Ortelli PROJECT NO.:  109029
START TIME:  1055, 09/20/05   COMPLETION TIME:  1120, 9/20/05  
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PAGE:  1 of 1 

LOGGED BY:  Lindsay Hey, Field Team Leader

DRILLING COMPANY: NA
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3.5 SC

Alluvium consisting of orange/reddish 
brown, sandy silt, with few rounded 
cobbles <1.0" diameter, dry, nonplastic.       

Alluvium consisting of brownish gray, 
sandy silt, clayey, small angular fragments 
< 2" in diamter, very moist, plastic.               
Gray, silty sand, clayey, wet, plastic.             

Inferred contact

3

DESCRIPTION COMMENTS
Stainless steel hand auger

2
ML

1

HOLE DIAMETER:  3" SIZE/TYPE OF BIT: 3" stainless steel auger LOCATION OF BOREHOLE:                                                  
100 ft north of geophysical survey marker 3800.DRILLING ANGLE: Vertical TOTAL # OF SAMPLES:  0  

DRILLER: Lindsay Hey STARTING DEPTH (ft):   0

DRILLING METHOD: Stainless Steel Hand Auger COMPLETION DEPTH (ft):  3.5

PROJECT MANAGER:  Angelo Ortelli PROJECT NO.:  109029
START TIME:  1200, 09/20/05   COMPLETION TIME:  1345, 9/20/05  

DATE:  09-20-05 LITHOLOGIC BORING LOG
PROJECT:  TA-16-340 Complex 
(Fish Ladder) SITE ID:  TA-16-340 BORING ID:  Alluvial Well # 3  
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D-5.1 Alluvial Well 16-25278 

JOB NO.: 109029 WELL NO. 16-25278 HYDROGEOLOGIST: Lindsay Hey 

CLIENT: LANL DRILLER: Shaw E & I 

WELL LOCATION: Fish Ladder Canyon – proximal 
to geophysical survey stake 3800

DATE/TIME: Monday, 10/10/05, 1010 

DETAILS OF CONSTRUCTION
Date
Completed

10/10/05

Borehole Diameter (in.) 3.5” 

Type and Size of 
Casing (in.) 

stainless steel 
304, 2” ID 

Type and Size 
of Screen (in.) 

30” of 160 mesh 
stainless steel wire 
wrapped 

Screen
Perforation  (in.) 

0.010”
slots

Screen Length (ft.) 1.8’ 

Centralizer Depths (ft.) N/A 

Completion Technique 
1. Type of Filter Pack and 

Placement Method 
20-40 mesh silica sand inside pre-
packed screen 

2. Type of Bentonite and 
Placement Method 

 3/8 hole plug, by hand 

3. Type of Grout Mixture and 
Placement Method 

 none 

Description of Potential Problems 
With Well: 
none

Pre-Development Technique 
N/A – pre-packed screen 

G R O U N D
S U R F A C E

Well Head Elevation 7274.8 ft 

Ground Surface Elev. 7272.2 ft 

Well Head Completion Method: 
by hand 

Drilling Method/Rig Type: by hand – 
hand
auger

Surface
Casing:

Type galvanized 
steel

 Diameter 4” X 4” 

 Length 4’ 

MATERIALS:

 Cement (sks.) 
(3) 80 lb. 
sacks

 Filter Pack Material (sks.) 
N/A

 Blank Casing Material (ft.) 4 ft. 

 Bentonite (bkts.) 
approx. 
25 lbs. 

Top of Bentonite Seal 0.5 
ft.
bgs

Top of Filter Pack 0.9 
ft.
bgs

Top of Screen 1.6 
ft.
bgs

   

Static Water Level: 1.0 ft. bgs 

Bottom of Screen 3.2 
ft.
bgs

Bottom of Hole 
3.4 ft. 

bgs

GROUT

BENTONITE

FILTER PACK

NOTE:  ALL DEPTHS ARE REFERENCED 
TO GROUND SURFACE 

Well Completion Record 
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PROJECT
Fishladder Project 
Alluvial Well Development 

WELL NO.
16-25278

WELL DEVELOPMENT LOG JOB NO.
109029

SITE
Fishladder Canyon 

PREPARED BY
Amy Howard 

METHOD: 

 OVER PUMPAGE __________ 

 BAILER X 

INITIAL WATER LEVEL  4.17’ TOC

FINAL WATER LEVEL   4.19’ TOC

REMARKS: 
100 ft. West near geophysical survey marker 3800. 

PID/Vapor Reading = 18.2 ppm 

 SURGE BLOCK __________ 

 AIR LIFT __________ 

 OTHER __________ 

CAPACITY OF CASING 
(GALLONS/LINEAR FOOT)

2” = 0.16 
3” = 0.38 
4” = 0.65
6” = 1.47 

VOLUME BETWEEN CASING AND HOLE 
 (GALLONS/LINEAR FOOT) 

(ASSUMING 40% POROSITY) 

2” CASING AND 3.5” HOLE = 0.30
2” CASING AND 6” HOLE = 0.52 
2” CASING AND 8” HOLE = 0.98 
4” CASING AND 10” HOLE = 1.37
4” CASING AND 12” HOLE = 2.09 

HOLE DIAMETER 

WELL CASING 
INSIDE DIAMETER 

WELL CASING     
OUTSIDE DIAMETER 

DEPTH TO: 
 WATER LEVEL 

BASE OF SEAL 

TOTAL DEPTH 

EST. FILTER PACK 
POROSITY

dh = 3.5”

dwID = 2.067”

dwOD = 2.375”

H = 4.17”
 TOC

S = 0.9’

TD = 6.45’
 TOC

P = 40% 

gallons1.05=0.684+0.365=Vf+Vc=VT=VOLUME WELLTOTAL

gallons0.6844.17-6.45gal/ft0.30H-TDgal/ft0.30=V=VOLUMEPACKFILTER

gallons0.3654.17-6.45gal/ft0.16H-TDgal/ft0.16=V=VOLUMECASING

holediameter3.5"andcasing2"for:VOLUME WELLESTIMATED

f

c

DEVELOPMENT LOG: 
CUMULATIVE 

WATER 
REMOVED 

WATER QUALITY 
COMMENTS 

DATE TIME 
BEGIN/END

METHOD ELAPSED 
TIME 

FLOW 
RATE 
(gpm) 

GALLONS pH TEMP 
C

CONDUC-
TIVITY 

D.O.* REDOX TURBIDITY 
NTU N/A 

10/21/05 1500 Bailer See elapsed 
time

NA 
0.50 6.36 12.73 3.986 13.7 NA 1394.0 turbid 

10/21/05 1503 Bailer See elapsed 
time

NA 
1.00 6.39 14.31 3.741 12.4 NA 398.0 turbid 

10/21/05 1505 Bailer See elapsed 
time

NA 
1.50 6.22 13.48 3.980 12.1 NA 327.8 turbid 

10/21/05 1507 Bailer See elapsed 
time

NA 
2.00 6.05 13.70 4.269 12.9 NA 358.6 turbid 

10/21/05 1509 Bailer See elapsed 
time

NA 
2.50 6.27 13.71 4.453 12.5 NA 736.4 turbid 

10/21/05 1511 Bailer See elapsed 
time

NA 
3.00 6.22 13.39 4.323 13.1 NA 300.3 turbid 

10/21/05 1513 Bailer See elapsed 
time

NA 
3.50 6.18 13.42 3.962 14.0 NA 172.3 turbid 

10/21/05 1515 Bailer See elapsed 
time

NA 
4.00 6.09 13.11 3.869 13.6 NA 1808.0 turbid 

10/21/05 1517 Bailer See elapsed 
time

NA 
4.50 5.93 12.85 4.333 13.7 NA 677.0 turbid 

10/21/05 1519 Bailer See elapsed 
time

NA 
4.75 6.22 12.56 4.298 13.6 NA 278.5 

Well development complete,       
still turbid 

* = Dissolved Oxygen 4.75 gal. vol. removed/ 1.05 twv = 4.5 well volumes removed

dw

}SCREENED
INTERVAL

H

S

GROUND
SURFACE

dh

TD
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PROJECT
Fishladder Project 
Alluvial Well Development 

WELL NO.
16-27578

WELL DEVELOPMENT LOG JOB NO.
109029

SITE
Fishladder Canyon 

Lindsay Hey

METHOD: 

 OVER PUMPAGE __________ 

 BAILER X 

INITIAL WATER LEVEL  4.60’ TOC

FINAL WATER LEVEL 4.60’ TOC

REMARKS: 
4.5 total well volumes previously removed. 

 SURGE BLOCK __________ 

 AIR LIFT __________ 

 OTHER __________ 

CAPACITY OF CASING 
(GALLONS/LINEAR FOOT)

2” = 0.16
3” = 0.38 
4” = 0.65
6” = 1.47 

VOLUME BETWEEN CASING AND HOLE 
 (GALLONS/LINEAR FOOT) 

(ASSUMING 40% POROSITY) 

2” CASING AND 3.5” HOLE = 0.30
2” CASING AND 6” HOLE = 0.52 
2” CASING AND 8” HOLE = 0.98 
4” CASING AND 10” HOLE = 1.37 
4” CASING AND 12” HOLE = 2.09 

HOLE DIAMETER 

WELL CASING 
INSIDE DIAMETER 

WELL CASING     
OUTSIDE DIAMETER 

DEPTH TO: 
 WATER LEVEL 

BASE OF SEAL 

TOTAL DEPTH 

EST. FILTER PACK 
POROSITY

dh = 3.5”

dwID = 2.067”

dwOD = 2.375”

H = 4.60’
 TOC

S = 0.9’

TD = 6.45’
 TOC

P = 40%

gallons0.851=0.555+0.296=Vf+Vc=VT=VOLUME WELLTOTAL

gallons0.5554.60-6.45gal/ft0.30H-TDgal/ft0.30=V=VOLUMEPACKFILTER

gallons0.2964.60-6.45gal/ft0.16H-TDgal/ft0.16=V=VOLUMECASING

holediameter3.5"andcasing2"for:VOLUME WELLESTIMATED

f

c

DEVELOPMENT LOG: 
CUMULATIVE 

WATER 
REMOVED 

WATER QUALITY 
COMMENTS 

DATE TIME 
BEGIN/END

METHOD ELAPSED 
TIME 

FLOW 
RATE 
(gpm) 

GALLONS 
5.25 gal. prev. 

purged 

pH TEMP 
C

CONDUCTIVITY 
ms/cm 

D.O.*
%

REDO
X

TURBIDITY 
NTU none 

11/02/05 1415 bailer 
see time 

begin NA 5.75 6.21 8.94 0.124 34.4 NA 1451.7 none

11/02/05 1418 bailer 
see time 

begin NA 6.25 6.19 8.70 0.121 48.7 NA 1448.3 none

11/02/05 1421 bailer 
see time 

begin NA 6.75 6.10 8.73 0.121 30.2 NA 1448.6 none

11/02/05 1424 bailer 
see time 

begin NA 7.25 6.08 8.72 0.121 38.1 NA 1446.7 none

11/02/05 1428 bailer 
see time 

begin NA 7.75 6.12 8.66 0.121 38.7 NA 1370.7 none

11/02/05 1432 bailer 
see time 

begin NA 8.25 6.10 8.60 0.121 37.9 NA 659.6 none

11/02/05 1435 bailer 
see time 

begin NA 8.75 6.10 8.60 0.122 33.5 NA 1446.7 none

11/02/05 1437 bailer 
see time 

begin NA 9.25 6.08 8.57 0.121 37.2 NA 1327.1 none

11/02/05 1439 bailer 
see time 

begin NA 9.75 6.11 8.58 0.121 30.0 NA 1444.8 none

11/02/05 1442 bailer 
see time 

begin NA 10.25 6.11 8.62 0.122 30.1 NA 1447.5 
Well development 

completed 

* = Dissolved Oxygen                                  5.00 gal. vol. removed/ 0.851 single total well volumes = 5.87 well volumes removed

dw

}SCREENED
INTERVAL

H

S

GROUND
SURFACE

dh

TD

 

 



Investigation Report for the TA-16-340 Complex  

January 2006 D-28 ER2005-0678 

GROUNDWATER SAMPLING LOG 

WELL NO. 
16-25278 

LOCATION:   Fishladder 
Canyon 

PROJECT NO: 
109029 

DATE: 
11/17/05 

TIME:
1220 

CLIMATIC 
CONDITIONS: cool, partly cloudy 

WELL PURGING: 
3 casing volumes CV = (6.45’ – 5.21’) x .16 = 0.198 gal. 
 FPV = (6.45’ – 5.21’) x .30 = 0.372 gal. 

MEASURED FROM TOP OF CASING (TOC) IN FEET TWV = CV + FPV = 0.57 gal x 3 = 1.71 gal. 
INITIAL STATIC WATER 
LEVEL:

5.21’
TOC TOTAL DEPTH: 6.45’ LENGTH OF SATURATED ZONE (FEET): 1.24’ 

FINAL STATIC WATER 
LEVEL:

5.23’
TOC

VOLUME OF WATER TO BE EVACUATED:   
UNTIL 2 TO 3 PARAMETERS STABILIZE/ OR 3 CASING VOLUMES =1.71 gal. 
METHOD OF REMOVAL: peristaltic pump PUMPING RATE: 1.0 gal./min. 

WELL PURGE DATA: 

 DATE/ TIME  GALLONS 
REMOVED 

 pH  SP. COND. 
mS/cm

 D.O. 
%

 TEMP 
°C

 TURBIDITY 
NTU

 SALINITY 
%

 11/17/05; 
1240 0.37 gal 6.22 0.132 13.7 7.95 13.3 NA

 11/17/05; 
1244 0.75 gal. 6.12 0.130 14.5 7.83 12.6 NA

 11/17/05; 
1246 1.00 gal. 6.08 0.130 18.2 7.77 12.3 NA

 11/17/05; 
1248 1.25 gal. 6.08 0.129 16.2 7.81 12.2 NA

 11/17/05; 
1250 1.50 gal. 6.07 0.129 14.3 7.70 12.2 NA

 11/17/05; 
1252 1.80 gal 6.06 0.129 12.8 7.66 12.2 NA

purge ends 

collect samples @ 1254 

SAMPLE WITHDRAWAL METHOD: peristaltic pump 
APPEARANCE OF SAMPLE COLOR light greenish, brown, yellow 

 TURBIDITY relatively low 

 SEDIMENT none visible 

 OTHER NA

LABORATORY ANALYSIS PARAMETERS AND PRESERVATIVES 

See corresponding SCL’s RE16-06-64300 & 64301 
NUMBER AND TYPES OF SAMPLE CONTAINERS USED:  
see corresponding SCL’s RE16-06-64300 & 64301 
SAMPLE IDENTIFICATION NUMBER(S)  
DECONTAMINATION PROCEDURES: Alconox & DI water rinse 

NOTES: NA 
SAMPLED BY: Lindsay Hey 
SAMPLES DELIVERED TO: LANL – SMO TRANSPORTERS: Lindsay Hey 
DATE: 11/17/05 TIME: 1415 

CAPACITY OF CASING (GALLONS/LINEAR FOOT) 
2”-0.16•4”-0.65•6”-1.47•8”-2.61•10”-4.08•12”-5.87 
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D-5.2 Alluvial Well 16-25279 

JOB NO.: 109029 WELL NO. 16-25279 HYDROGEOLOGIST: Lindsay Hey 

CLIENT: LANL DRILLER: Shaw E & I 

WELL LOCATION: Fish Ladder Canyon – proximal 
to geophysical survey stake 2500

DATE/TIME: Monday, 10/10/05, 0935 

DETAILS OF CONSTRUCTION
Date
Completed

10/10/05

Borehole Diameter (in.) 3.5” 

Type and Size of 
Casing (in.) 

stainless steel 
304, 2” ID 

Type and Size 
of Screen (in.) 

30” of 160 mesh 
stainless steel wire 
wrapped 

Screen
Perforation  (in.) 

0.010”
slots

Screen Length (ft.) 1.8’ 

Centralizer Depths (ft.) N/A 

Completion Technique 
1. Type of Filter Pack and 

Placement Method 
20-40 mesh silica sand inside pre-
packed screen 

2. Type of Bentonite and 
Placement Method 

 3/8 hole plug, by hand 

3. Type of Grout Mixture and 
Placement Method 

 none 

Description of Potential Problems 
With Well: 
none

Pre-Development Technique 
N/A – pre-packed screen 

G R O U N D
S U R F A C E

Well Head Elevation 7311.6 ft 

Ground Surface Elev. 7309.3 ft 

Well Head Completion Method: 
by hand 

Drilling Method/Rig Type: by hand – 
hand
auger

Surface
Casing:

Type galvanized 
steel

 Diameter 4” X 4” 

 Length 4’ 

MATERIALS:

 Cement (sks.) 
(3) 80 lb. 
sacks

 Filter Pack Material (sks.) 
N/A

 Blank Casing Material (ft.) 5 ft. 

 Bentonite (bkts.) 
approx. 
25 lbs. 

Top of Bentonite Seal 0.5 
ft.
bgs

Top of Filter Pack 2.0 
ft.
bgs

Top of Screen 2.7 
ft.
bgs

   

Static Water Level: 3.1 ft. bgs 

Bottom of Screen 4.3 
ft.
bgs

Bottom of Hole 
4.5 ft. 

bgs

GROUT

BENTONITE

FILTER PACK

NOTE:  ALL DEPTHS ARE REFERENCED 
TO GROUND SURFACE 

Well Completion Record 
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PROJECT
Fishladder Project 
Alluvial Well Development 

WELL NO.
16-25279

WELL DEVELOPMENT LOG JOB NO.
109029

SITE
Fishladder Canyon 

PREPARED BY
Amy Howard 

METHOD: 

 OVER PUMPAGE __________ 

 BAILER X 

INITIAL WATER LEVEL  5.49’ TOC

FINAL WATER LEVEL   5.50’ TOC

REMARKS: 
PID/Vapor Reading = 5.0 ppm@1345 
Alluvial well 16-25279 is located 10 ft W of Geophysical Stake 2500. 

 SURGE BLOCK __________ 

 AIR LIFT __________ 

 OTHER __________ 

CAPACITY OF CASING 
(GALLONS/LINEAR FOOT)

2” = 0.16
3” = 0.38 
4” = 0.65
6” = 1.47

VOLUME BETWEEN CASING AND HOLE 
 (GALLONS/LINEAR FOOT) 

(ASSUMING 40% POROSITY) 

2” CASING AND 3.5” HOLE = 0.30
2” CASING AND 6” HOLE = 0.52 
2” CASING AND 8” HOLE = 0.98 
4” CASING AND 10” HOLE = 1.37
4” CASING AND 12” HOLE = 2.09 

HOLE DIAMETER 

WELL CASING 
INSIDE DIAMETER 

WELL CASING     
OUTSIDE DIAMETER 

DEPTH TO: 
 WATER LEVEL 

BASE OF SEAL 

TOTAL DEPTH 

EST. FILTER PACK 
POROSITY

dh = 3.5”

dwID = 2.067”

dwOD = 2.375”

H = 5.49”
 TOC

S = 2.0’

TD = 7.47’
 TOC

P = 40% 

gallons0.911=0.594+0.317=Vf+Vc=VT=VOLUME WELLTOTAL

gallons0.5945.48-7.47gal/ft0.30H-TDgal/ft0.30=V=VOLUMEPACKFILTER

gallons0.3175.48-7.47gal/ft0.16H-TDgal/ft0.16=V=VOLUMECASING

holediameter3.5"andcasing2"for:VOLUME WELLESTIMATED

f

c

DEVELOPMENT LOG: 
CUMULATIVE 

WATER 
REMOVED 

WATER QUALITY 
COMMENTS 

DATE TIME 
BEGIN/END

METHOD ELAPSED 
TIME 

FLOW 
RATE 
(gpm) 

GALLONS pH TEMP 
C

CONDUCTIVITY 
ms/cm 

D.O
.*

REDOX TURBIDITY 
NTU N/A 

10/21/05 1400 Bailer See time 
begin 

NA 
0.50 7.28 18.67 75.680 11.9 NA 1894.9 turbid 

10/21/05 1403 Bailer See time 
begin

NA
1.00 6.94 16.91 5.177 10.8 NA 1867.8 turbid 

10/21/05 1405 Bailer See time 
begin

NA
1.50 6.01 14.93 5.044 11.9 NA 1827.3 turbid 

10/21/05 1408 Bailer See time 
begin

NA
2.00 6.34 14.88 4.873 12.1 NA 1608.3 turbid 

10/21/05 1411 Bailer See time 
begin

NA
2.50 4.568 14.39 4.608 11.5 NA 1137.2 turbid 

10/21/05 1414 Bailer See time 
begin

NA
3.00 6.091 13.80 4.906 12.1 NA 694.0 turbid 

10/21/05 1417 Bailer See time 
begin

NA
3.50 6.04 13.93 4.781 12.8 NA 867.9 turbid 

10/21/05 1421 Bailer See time 
begin

NA
4.00 5.92 13.98 4.634 13.6 NA 738.3 turbid 

10/21/05 1423 Bailer See time 
begin

NA

4.25 5.85 14.08 4.333 12.0 NA 460.7 

Well development 
complete at 1430, still 

turbid 

* = Dissolved Oxygen                                  4.25 gal. vol. removed/ 0.91 single total well volume = 4.67 well volumes removed

dw

}SCREENED
INTERVAL

H

S

GROUND
SURFACE

dh

TD
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PROJECT
Fishladder Project 
Alluvial Well Development 

WELL NO.
16-25279

WELL DEVELOPMENT LOG JOB NO.
109029

SITE
Fishladder Canyon 

Lindsay Hey

METHOD: 

 OVER PUMPAGE __________ 

 BAILER X 

INITIAL WATER LEVEL  6.10’ TOC

FINAL WATER LEVEL 6.10’ TOC

REMARKS: 
4.67 total well volumes previously removed. 

 SURGE BLOCK __________ 

 AIR LIFT __________ 

 OTHER __________ 

CAPACITY OF CASING 
(GALLONS/LINEAR FOOT)

2” = 0.16
3” = 0.38 
4” = 0.65
6” = 1.47 

VOLUME BETWEEN CASING AND HOLE 
 (GALLONS/LINEAR FOOT) 

(ASSUMING 40% POROSITY) 

2” CASING AND 3.5” HOLE = 0.30
2” CASING AND 6” HOLE = 0.52 
2” CASING AND 8” HOLE = 0.98 
4” CASING AND 10” HOLE = 1.37
4” CASING AND 12” HOLE = 2.09 

HOLE DIAMETER 

WELL CASING 
INSIDE DIAMETER 

WELL CASING     
OUTSIDE DIAMETER 

DEPTH TO: 
 WATER LEVEL 

BASE OF SEAL 

TOTAL DEPTH 

EST. FILTER PACK 
POROSITY

dh = 3.5”

dwID = 2.067”

dwOD = 2.375”

H = 6.10’
 TOC

S = 2.0’

TD = 7.47’
 TOC

P = 40%

gallons0.63=0.411+0.219=Vf+Vc=VT=VOLUME WELLTOTAL

gallons0.4116.10-7.47gal/ft0.30H-TDgal/ft0.30=V=VOLUMEPACKFILTER

gallons0.2196.10-7.47gal/ft0.16H-TDgal/ft0.16=V=VOLUMECASING

holediameter3.5"andcasing well2"for:VOLUME WELLESTIMATED

f

c

DEVELOPMENT LOG: 
CUMULATIVE 

WATER 
REMOVED 

WATER QUALITY 
COMMENTS 

DATE TIME 
BEGIN/END

METHOD ELAPSED 
TIME 

FLOW 
RATE 
(gpm) 

GALLONS 
4.75 gal. prev. 

purged 

pH TEMP 
C

CONDUC-
TIVITY 
ms/cm 

D.O.*
%

REDOX TURBIDITY 
NTU none 

11/02/05 1255 bailer 
see time 

begin NA 5.0 6.20 11.23 0.135 49.8 NA 1112.6 none

11/02/05 1300 bailer 
see time 

begin NA 5.5 6.01 10.93 0.122 46.1 NA 1475.4 none

11/02/05 1303 bailer 
see time 

begin NA 6.0 5.76 10.80 0.120 37.8 NA 1473.3 none

11/02/05 1307 bailer 
see time 

begin NA 6.5 5.76 10.72 0.121 35.2 NA 1472.5 none

11/02/05 1310 bailer 
see time 

begin NA 7.0 5.78 10.72 0.121 35.3 NA 1472.6 none

11/02/05 1314 bailer 
see time 

begin NA 7.5 5.78 10.68 0.120 35.6 NA 1237.6 none

11/02/05 1317 bailer 
see time 

begin NA 8.0 5.78 10.71 0.120 23.5 NA 1312.8 none

11/02/05 1322 bailer 
see time 

begin NA 8.5 5.79 10.75 0.120 39.7 NA 997.3 Well development completed 

      
       

* = Dissolved Oxygen                                  3.75 gal. vol. removed/ 0.63 single total well volume = 5.95 well volumes removed

dw

}SCREENED
INTERVAL

H

S

GROUND
SURFACE

dh

TD
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GROUNDWATER SAMPLING LOG 

WELL NO. 
16-25279 

LOCATION:   Fishladder 
Canyon 

PROJECT NO: 
109029 

DATE: 
11/17/05 

TIME:
0940 

CLIMATIC 
CONDITIONS: cool, partly cloudy 

WELL PURGING: 
3 casing volumes CV = (7.47’ – 6.66’) x .16 = 0.129 gal. 
 FPV = (7.47’ – 6.66’) x .30 = 0.243 gal. 

MEASURED FROM TOP OF CASING (TOC) IN FEET TWV = CV + FPV = 0.129 + 0.243 gal. x 3 = 1.12 gal. 

INITIAL STATIC WATER 
LEVEL:

6.66’
TOC

TOTAL DEPTH: 
7.47’

LENGTH OF SATURATED ZONE (FEET): 
0.81

FINAL STATIC WATER 
LEVEL: 7.02’ 

VOLUME OF WATER TO BE EVACUATED:  UNTIL 2 TO 3 PARAMETERS STABILIZE/ or 3 casing vols. = 0.37 gal.

METHOD OF REMOVAL: bailer PUMPING RATE: NA

WELL PURGE DATA: 

 DATE/ TIME  GALLONS 
REMOVED 

 pH  SP. COND. 
mS/cm

 D.O. 
%

 TEMP 
°C

 TURBIDITY 
NTU

 SALINITY 
%

 11/17/05; 
1015 0.4 gal 6.18 0.146 53.9 9.70 909.6 NA

 11/17/05; 
1024 0.75 gal. 5.91 0.129 29.4 9.68 1460.2 NA

 11/17/05; 
1030 1.2 gal. 5.88 0.127 34.8 9.62 1411.3

 NA, purge 
ends

 begin 
sampling 1045 

SAMPLE WITHDRAWAL METHOD: 
Unable to get Geopump 2 ER-5348-026-A to overcome hydraulic head, bailer 
used to purge well, parastaltic pump to collect filtered sample.  

APPEARANCE OF SAMPLE COLOR light brown 

 TURBIDITY 1411.3

 SEDIMENT dk brown 

 OTHER NA

LABORATORY ANALYSIS PARAMETERS AND PRESERVATIVES 
See corresponding SCL’s RE16-06-64302 & 64303 
NUMBER AND TYPES OF SAMPLE CONTAINERS USED:  
See corresponding SCL’s RE16-06-64302 & 64303 
SAMPLE IDENTIFICATION NUMBER(S)  
DECONTAMINATION PROCEDURES: Alconox & DI water rinse 

NOTES:  
SAMPLED BY: Lindsay Hey 
SAMPLES DELIVERED TO: LANL – SMO TRANSPORTERS: Lindsay Hey 
DATE: 11/17/05 TIME: 1415 

CAPACITY OF CASING (GALLONS/LINEAR FOOT) 
2”-0.16•4”-0.65•6”-1.47•8”-2.61•10”-4.08•12”-5.87 
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D-5.3 Alluvial Well 16-25280 

JOB NO.: 109029 WELL NO. 16-25280 HYDROGEOLOGIST: Lindsay Hey 

 I & E wahS :RELLIRD LNAL :TNEILC

WELL LOCATION: Fish Ladder Canyon � proximal 
to geophysical survey stake 1300

DATE/TIME: Monday, 10/10/05, 0840 

DETAILS OF CONSTRUCTION
Date
Completed

10/10/05

Borehole Diameter (in.) 3.5� 

Type and Size of 
Casing (in.) 

stainless steel 
304, 2� ID 

Type and Size 
of Screen (in.) 

30� of 160 mesh 
stainless steel wire 
wrapped 

Screen
Perforation  (in.) 

0.010�
slots

Screen Length (ft.) 1.8� 

Centralizer Depths (ft.) N/A 

Completion Technique 
1. Type of Filter Pack and 

Placement Method 
20-40 mesh silica sand inside pre-
packed screen 

2. Type of Bentonite and 
Placement Method 

 3/8 hole plug, by hand 

3. Type of Grout Mixture and 
Placement Method 

 none 

Description of Potential Problems 
With Well: 
none

Pre-Development Technique 
N/A � pre-packed screen 

G R O U N D
S U R F A C E

Well Head Elevation 7356.0 ft 

Ground Surface Elev. 7352.9 ft 

Well Head Completion Method: 
by hand 

Drilling Method/Rig Type: by hand � 
hand
auger

Surface
Casing:

Type galvanized 
steel

 Diameter 4� X 4� 

 Length 4� 

MATERIALS:

 Cement (sks.) 
(3) 80 lb. 
sacks

 Filter Pack Material (sks.) 
N/A

 Blank Casing Material (ft.) 5 ft. 

 Bentonite (bkts.) 
approx. 
25 lbs. 

Top of Bentonite Seal 0.5 
ft.
bgs

Top of Filter Pack 1.9 
ft.
bgs

Top of Screen 2.6 
ft.
bgs

   

Static Water Level: 3.0 ft. bgs 

Bottom of Screen 4.2 
ft.
bgs

Bottom of Hole 
4.4 ft. 

bgs

GROUT

BENTONITE

FILTER PACK

NOTE:  ALL DEPTHS ARE REFERENCED 
TO GROUND SURFACE 

Well Completion Record 
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PROJECT
Fishladder Project 
Alluvial Well Development 

WELL NO.
16-25280

WELL DEVELOPMENT LOG JOB NO.
109029

SITE
Fishladder Canyon 

PREPARED BY
Amy Howard 

METHOD: 

 OVER PUMPAGE __________ 

 BAILER X 

INITIAL WATER LEVEL  5.83’ TOC

FINAL WATER LEVEL   5.84’ TOC

REMARKS: 
Initial Well 
PID/Vapor Reading = 11.0 ppm 

Began bailing 11:48 AM 

 SURGE BLOCK __________ 

 AIR LIFT __________ 

 OTHER __________ 

CAPACITY OF CASING 
(GALLONS/LINEAR FOOT)

2” = 0.16
3” = 0.38 
4” = 0.65
6” = 1.47 

VOLUME BETWEEN CASING AND HOLE 
 (GALLONS/LINEAR FOOT) 

(ASSUMING 40% POROSITY) 

2” CASING AND 3.5” HOLE = 0.30
2” CASING AND 6” HOLE = 0.52 
2” CASING AND 8” HOLE = 0.98 
4” CASING AND 10” HOLE = 1.37
4” CASING AND 12” HOLE = 2.09 

HOLE DIAMETER 

WELL CASING 
INSIDE DIAMETER 

WELL CASING     
OUTSIDE DIAMETER 

DEPTH TO: 
 WATER LEVEL 

BASE OF SEAL 

TOTAL DEPTH 

EST. FILTER PACK 
POROSITY

dh = 3.5

dwID = 2.067

dwOD = 2.375

H = 5.83
 TOC

S = 1.9

TD = 7.45
 TOC

P = 40%

gallons0.745=0.486+0.259=Vf+Vc=VT=VOLUME WELLTOTAL

gallons0.4865.83-7.45gal/ft0.30H-TDgal/ft0.30=V=VOLUMEPACKFILTER

gallons0.2595.83-7.45gal/ft0.16H-TDgal/ft0.16=V=VOLUMECASING

:VOLUME WELLESTIMATED

f

c

DEVELOPMENT LOG: 
CUMULATIVE 

WATER 
REMOVED 

WATER QUALITY 
COMMENTS 

DATE TIME 
BEGIN/EN

D

METHOD ELAPSED 
TIME 

FLOW 
RATE 
(gpm) 

GALLONS pH TEMP 
C

CONDUCTIVITY 
ms/cm 

D.O.
*

REDOX TURBIDITY 
NTU N/A 

10/21/05 11:52 Bailer See time 
begin 

NA 0.50 
6.95 22.07 2.025 12.7 N/A 1206.9 turbid 

10/21/05 11:59 Bailer See time 
begin

NA 1.00
6.85 19.59 1.621 10.3 N/A 764.6 turbid 

10/21/05 12:05 Bailer See time 
begin

NA 1.50
6.86 18.72 0.537 9.9 N/A 651.0 turbid 

10/21/05 12:09 Bailer See time 
begin

NA 2.00
6.90 21.59 0.145 9.5 N/A 352.2 turbid 

10/21/05 12:12 Bailer See time 
begin

NA 2.50
6.79 21.61 0.075 8.5 N/A 474.0 turbid 

10/21/05 12:15 Bailer See time 
begin

NA 3.00
7.07 18.92 0.092 10.4 N/A 417.2 turbid 

10/21/05 12:22 Bailer See time 
begin

NA 3.50
7.13 20.02 0.088 9.4 N/A 69.5 

Well development completed, 
still turbid 

      
       

      
       

      
       

* = Dissolved Oxygen                                  3.5 gal. vol. removed/0.745 gal. single total well volume = 4.67 well volumes removed

dw

}SCREENED
INTERVAL

H

S

GROUND
SURFACE

dh

TD
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PROJECT
Fishladder Project 
Alluvial Well Development 

WELL NO.
16-25280

WELL DEVELOPMENT LOG JOB NO.
109029

SITE
Fishladder Canyon 

Lindsay Hey

METHOD: 

 OVER PUMPAGE __________ 

 BAILER X 

INITIAL WATER LEVEL  6.66’ TOC
 6.66’ TOC@1525 

FINAL WATER LEVEL 7.35’ TOC
 7.35’ TOC@1546 

REMARKS: 
4.67 total well volumes previously removed. 

 SURGE BLOCK __________ 

 AIR LIFT __________ 

 OTHER __________ 

CAPACITY OF CASING 
(GALLONS/LINEAR FOOT)

2” = 0.16
3” = 0.38 
4” = 0.65
6” = 1.47 

VOLUME BETWEEN CASING AND HOLE 
 (GALLONS/LINEAR FOOT) 

(ASSUMING 40% POROSITY) 

2” CASING AND 3.5” HOLE = 0.30
2” CASING AND 6” HOLE = 0.52 
2” CASING AND 8” HOLE = 0.98 
4” CASING AND 10” HOLE = 1.37 
4” CASING AND 12” HOLE = 2.09 

HOLE DIAMETER 

WELL CASING 
INSIDE DIAMETER 

WELL CASING     
OUTSIDE DIAMETER 

DEPTH TO: 
 WATER LEVEL 

BASE OF SEAL 

TOTAL DEPTH 

EST. FILTER PACK 
POROSITY

dh = 3.5”

dwID = 2.067”

dwOD = 2.375’

H = 6.66’
 TOC

S = 1.9’

TD = 7.45’
 TOC

P = 40%

gallons0.363=0.237+0.126=Vf+Vc=VT=VOLUME WELLTOTAL

gallons0.2376.66-7.45gal/ft30.0H-TDgal/ft0.30=V=VOLUMEPACKFILTER

gallons0.1266.66-7.45gal/ft0.16H-TDgal/ft0.16=V=VOLUMECASING

:VOLUME WELLESTIMATED

f

c

DEVELOPMENT LOG: 
CUMULATIVE 

WATER 
REMOVED 

WATER QUALITY 
COMMENTS 

DATE TIME 
BEGIN/END

METHOD ELAPSED 
TIME 

FLOW 
RATE 
(gpm) 

GALLONS 
3.50 gal. prev. 

purged 

pH TEMP 
C

CONDUCTIVITY 
ms/cm 

D.O.*
%

REDOX TURBIDITY 
NTU 

____ 

11/02/05 
1105 bailer 

see time 
begin NA 4.5 6.25 11.96 0.169 58.1 N/A 1488.8 Well is dry 

11/02/05 
1531 bailer 

see time 
begin NA 4.75 6.13 11.63 0.148 51.2 N/A 1199.6 ____ 

11/02/05 
1537 bailer 

see time 
begin NA 5.0 6.13 11.45 0.148 53.1 N/A 1476.9 ____ 

11/02/05 
1545 bailer 

see time 
begin NA 5.25 6.45 11.41 0.144 56.4 N/A 1480.8 Well is dry 

     
       

     
       

     
       

      
       

      
       

* = Dissolved Oxygen                          1.75 gal. vol. removed/0.363 gal. single total well volume = 4.82 well volumes removed

dw

}SCREENED
INTERVAL

H

S

GROUND
SURFACE

dh

TD
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GROUNDWATER SAMPLING LOG 
 
 

WELL NO. 
16-25280 

LOCATION:   Fishladder 
Canyon 

PROJECT NO: 
109029 

 
DATE: 

11/17/05 
TIME: 

1450 
CLIMATIC 
CONDITIONS: cool, partly cloudy 

WELL PURGING: 
 

3 casing volumes CV = (7.45 -     ) x .16 =      gal. 
 FPV = (7.45 -     ) x .30 =       gal. 

MEASURED FROM TOP OF CASING (TOC) IN FEET TWV = CV + FPV =      gal. x 3 =  
 
INITIAL STATIC WATER 
LEVEL: 0 

 
TOTAL DEPTH: 

7.45’ 

 
LENGTH OF SATURATED ZONE (FEET): 

0 
 
FINAL STATIC WATER 
LEVEL:  

 

 

 

 
 
VOLUME OF WATER TO BE EVACUATED:  UNTIL 2 TO 3 PARAMETERS STABILIZE 
 
METHOD OF REMOVAL: peristaltic pump 

 
PUMPING RATE: N/A 

 

 
WELL PURGE DATA: 

 DATE/ TIME  GALLONS 
REMOVED 

 pH  SP. COND. 
mS/cm 

 D.O. 
mg/L 

 TEMP 
°C 

 TURBIDITY 
NTU 

 SALINITY 
% 

                

                

                

                

                

 
SAMPLE WITHDRAWAL METHOD: 

 

APPEARANCE OF SAMPLE COLOR  

 TURBIDITY  

 SEDIMENT  

 OTHER  

 
LABORATORY ANALYSIS PARAMETERS AND PRESERVATIVES  
See corresponding SCL’s RE16-06-64304 & 64305 
NUMBER AND TYPES OF SAMPLE CONTAINERS USED:  
See corresponding SCL’s RE16-06-64304 & 64305 
SAMPLE IDENTIFICATION NUMBER(S)  
DECONTAMINATION PROCEDURES: Alconox & DI water rinse 
  
NOTES: Well is dry – No sample was collected 
SAMPLED BY: Lindsay Hey 
SAMPLES DELIVERED TO: LANL – SMO TRANSPORTERS: N/A 
DATE: N/A TIME: N/A 

CAPACITY OF CASING (GALLONS/LINEAR FOOT) 
2”-0.16•4”-0.65•6”-1.47•8”-2.61•10”-4.08•12”-5.87 
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E-1.0 INTRODUCTION 

Quality assurance (QA), quality control (QC), and data validation procedures were implemented in 
accordance with the requirements of the Los Alamos National Laboratory (LANL or the Laboratory) 
Quality Assurance Project Plan Requirements for Sampling and Analysis (LANL 1996, 54609) and the 
Laboratory’s Environmental Stewardship (ENV) Division-Environmental Remediation and Surveillance 
(ERS) Program (formerly the Environmental Restoration [ER] Project) analytical services statements of 
work (SOWs) for contract laboratories (LANL 1995, 49738; LANL 2000, 71233). The results of the QA/QC 
activities were used to estimate accuracy, bias, and precision of the analytical measurements. QC 
samples included method blanks, blank spikes, matrix spikes, and laboratory control samples (LCSs) to 
assess accuracy and bias. Internal standards, external standards, surrogates, and tracers were also used 
to assess accuracy. The type and frequency of QC analyses are described in the analytical services 
SOWs (LANL 1995, 49738; LANL 2000, 71233). Other QC factors, such as sample preservation and 
holding times, were also assessed. Evaluating these QC indicators allows estimates to be made of the 
accuracy, bias, and precision of the analytical results. A focused data validation was performed for all the 
data packages (also referred to as request numbers). The focused validation followed the same 
procedure discussed above and included a more detailed review of the raw data generated by the 
analytical laboratory. 

Some analytical results were rejected for various reasons and are not usable for the purposes of this 
report. The remaining data, including qualified data, lend themselves for evaluation and interpretive 
purposes. Data qualifier definitions are listed in Table E-1.0-1. 

Summaries of the analytical methods for inorganic chemicals, radionuclides, and organic chemicals are 
provided in the following sections. 

E-2.0 INORGANIC CHEMICAL ANALYSIS METHODS 

The primary method used for the analysis of inorganic chemicals is inductively coupled plasma emission 
spectroscopy (ICPES), U.S. Environmental Protection Agency (EPA) SW-846 Method 6020/6010B, but a 
variety of methods were used for individual analytes (e.g., mercury was analyzed by cold vapor atomic 
absorption [CVAA]). In addition, samples were analyzed for anions by EPA Method 300. The analytical 
methods used for inorganic chemicals are listed in Table E-2.0-1. 

E-2.1 Inorganic Chemical QA/QC Samples 

LCSs, method blanks, matrix spike samples, field duplicate samples, interference check samples, and 
serial dilution samples were analyzed to assess accuracy and precision of inorganic chemical analyses. 
Each of these QA/QC sample types is defined in the ENV-ERS Program analytical services SOWs (LANL 
1995, 49738; LANL 2000, 71233) and described briefly in the sections below.  

The LCS serves as a monitor of the overall performance of each step during the analysis, including 
sample digestion. The analytical results for the samples were qualified according to National Functional 
Guidelines (EPA 1994, 48639) if the individual LCS recovery indicated an unacceptable bias in the 
measurement of individual analytes. LCS recoveries should fall into the control limits of 75–125% (LANL 
1995, 49738; LANL 2000, 71233).  

Preparation blanks are used as a measurement of bias and potential crosscontamination. All target 
analytes should be below the contract-required detection limit (CRDL) in the preparation blank (LANL 
1995, 49738; LANL 2000, 71233). 
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The accuracy of inorganic chemical analyses is also assessed using matrix spike samples. A matrix spike 
sample is designed to provide information about the effect of each sample matrix on the sample 
preparation procedures and analytical technique. The spike sample recoveries should be within the 
acceptance range of 75–125% (LANL 1995, 49738; LANL 2000, 71233). 

Analyzing field duplicate samples assesses the precision of inorganic chemical analyses. All relative 
percent differences between the sample and field duplicate should be ±35% (LANL 1995, 49738; LANL 
2000, 71233). 

The validation of inorganic chemical data using QA/QC samples and other methods can result in the 
rejection of the data or the assignment of various qualifiers to individual sample results. The data qualifier 
definitions are listed in Table E-1.0-1. 

The following inorganic chemical data were rejected in solid media (unless otherwise noted): 

• Thirty-one antimony, two barium (surface water), fifteen chromium, fifteen total cyanide, four 
mercury, four nickel, and four selenium results were rejected (R) because less than 30% of the 
associated spike sample was recovered. 

• Three total cyanide and twelve nitrate results were rejected because the samples were analyzed 
after a period equal to, or greater than, twice the holding time had elapsed. 

E-2.2 Inorganic Chemical Background Values 

It is important to note that the previously used analytical services SOW (LANL 1995, 49738) was issued 
before the widespread use of axial view ICPES (also known as trace ICPES). With the advent of axial 
view ICPES, detection limits for inorganic chemicals have greatly improved. For example, antimony soil 
detection limits for the older radial view ICPES are typically on the order of 12 mg/kg, whereas axial view 
ICPES detection limits are as low as 0.5 mg/kg. 

“Inorganic and Radionuclide Background Data for Soils, Canyon Sediments, and Bandelier Tuff at 
Los Alamos National Laboratory” (LANL 1998, 59730) was developed after axial view ICPES was widely 
used. However, since some of this work was performed before widespread axial view ICPES use, not all 
detection limits are below the background values (BVs); detection limits above the BVs are addressed in 
the data review in Appendix B. 

E-3.0 ORGANIC CHEMICAL ANALYSIS METHODS 

Samples were analyzed for the following organic chemical analytical suites: volatile organic compounds 
(VOCs) following EPA Method 8260/8260B; semivolatile organic compounds (SVOCs) following EPA 
Method 8270/8270B/8270C; and high explosives (HE) following EPA Method 8321A modified/8330. The 
analytical methods used for organic chemicals are listed in Table E-3.0-1. All QC procedures were 
followed as required in the ENV-ERS Program analytical services SOWs (LANL 1995, 49738; LANL 
2000, 71233).  

E-3.1 Organic Chemical QA/QC Samples 

QCs are designed to produce a quantitative measure of the reliability of a specific part of an analytical 
procedure. The results of the QCs performed on a sample provide confidence about whether the analyte 
is present and whether the concentration reported is correct. The methods for validating organic chemical 
sample results on the basis of the various QA/QC sample types are specified in ENV-Environmental 
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Characterization and Remediation validation procedures for HE, SVOCs, and VOCs. The validation of 
organic chemical data using QA/QC samples and other methods can result in the rejection of the data or 
the assignment of various qualifiers to individual sample results. The data qualifier definitions are listed in 
Table E-1.0-1.  

Calibration verifications, instrument-performance checks, LCSs, method blanks, matrix spike samples, 
surrogates, and internal standards were analyzed to assess the accuracy and precision of the organic 
chemical analyses. Each of these QA/QC sample types is defined in the analytical services SOWs (LANL 
1995, 49738; LANL 2000, 71233) and described briefly below.  

Calibration verification, which consists of initial and continuing verification, is the establishment of a 
quantitative relationship between the response of the analytical procedure and the concentration of the 
target analyte. The initial calibration verifies the accuracy of the calibration curve and the individual 
calibration standards used to perform the calibration. The continuing calibration assures that the initial 
calibration is still holding and correct as the instrument is used to process samples. The continuing 
calibration also serves to determine whether analyte identification criteria, such as retention times and 
spectral matching, are being met.  

The LCS is a sample of a known matrix that has been spiked with compounds that are representative of 
the target analytes, and it serves as a monitor of the overall performance of a “controlled” sample. On a 
daily basis, the LCS is the primary demonstration of the ability to analyze samples with good qualitative 
and quantitative accuracy. The analytical results for the samples were qualified according to National 
Functional Guidelines (EPA 1999, 66649) if the individual LCS recoveries were not within method-specific 
acceptance criteria. The LCS recoveries should fall within the control limits of 75–125% (LANL 1995, 
49738; LANL 2000, 71233).  

A method blank is an analyte-free matrix to which all reagents are added in the same volumes or 
proportions as those used in the environmental sample processing, and which is extracted and analyzed 
in the same manner as the corresponding environmental samples. Method blanks are used to assess the 
potential for sample contamination during extraction and analysis. All target analytes should be below the 
CRDL in the method blank (LANL 1995, 49738; LANL 2000, 71233). 

The accuracy of organic chemical analyses is also assessed by using matrix spike samples that are 
aliquots of the submitted samples spiked with a known concentration of the target analyte(s). Matrix spike 
samples are used to measure the ability to recover prescribed analytes from a native sample matrix. 
Spiking typically occurs before sample preparation and analysis. The spike sample recoveries should be 
within the acceptance range of 75–125% (LANL 1995, 49738; LANL 2000, 71233). 

A surrogate compound (surrogate) is an organic chemical compound used in the analyses of organic 
target analytes that is similar in composition and behavior to the target analytes but not normally found in 
environmental samples. Surrogates are added to every blank, sample, and spike to evaluate the 
efficiency with which analytes are recovered during extraction and analysis. The recovery percentage of 
the surrogates must be within specified ranges or the sample may be rejected or assigned a qualifier 
(LANL 1995, 49738; LANL 2000, 71233). 

Internal standards are chemical compounds added to every blank, sample, and standard extract at a 
known concentration. They are used to compensate for (1) analyte concentration changes that might 
occur during storage of the extract, and (2) quantitation variations that can occur during analysis. Internal 
standards are used as the basis for quantitation of target analytes. The percent recovery for internal 
standards should be within the range of 50–200% (LANL 1995, 49738; LANL 2000, 71233). 
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The following organic chemical data were rejected in solid media (unless otherwise noted): 

• Four 2,4-diamino-6-dinitrotoluene; four 2,6-diamino-4-nitrotoluene; four 3,5-dinitroaniline; twelve 
4-amino-2,6-dinitrotoluene; twelve 2-amino-4,6-dinitrotoluene; twelve 1,3-dinitrobenzene; twelve 
cyclotetramethylenetetranitramine (HMX); twelve nitrobenzene; twelve 2-nitrotoluene; twelve 3-
nitrotoluene; twelve 4-nitrotoluene; eight pentaerythritol tetranitrate (PETN); twelve 
cyclotrimethylenetrinitramine (RDX); four triaminotrinitrobenzene (TATB); twelve tetryl; twelve 
1,3,5-trinitrobenzene; twelve 2,4,6-trinitrotoluene; and four tris(o-cresyl)phosphate results were 
rejected because the analytical holding time was exceeded. 

• 4-amino-2,6-dinitrotoluene; 2-amino-4,6-dinitrotoluene; 1,3-dinitrobenzene; 2-nitrotoluene; 
3-nitrotoluene; 4-nitrotoluene; tetryl; 1,3,5-trinitrobenzene; and 2,4,6-trinitrotoluene each had one 
rejected result because the LCS documentation was missing and one rejected result (in surface 
water) because the sample surrogate recovery was less than 10%. 

• Nitrobenzene, PETN, RDX, TATB had one rejected result each because the LCS documentation 
was missing. 

• Nine 3-nitroaniline results were rejected because the associated LCS recovery was less than 
10%. 

• One TATB result was rejected because the validator identified quality deficiencies in the reported 
data. 

• Acetone and chloroethane were each rejected once in surface water because the associated 
relative response factor was less than 0.05. 

E-4.0 RADIOCHEMICAL ANALYSIS METHODS 

Radionuclides were analyzed by the methods listed in Table E-4.0-1. 

Radionuclides with reported values less than the minimum detectable activity were qualified as 
nondetected (U). Each radionuclide result was also compared with the corresponding one sigma total 
propagated uncertainty (TPU). If the result was not greater than three times the TPU, the radionuclide 
was qualified as nondetected (U). 

The precision and bias of radiochemical analyses performed at off-site fixed laboratories were assessed 
using matrix spike samples, LCSs, method blanks, duplicates, and tracers. The analytical services SOW 
(LANL 1995, 49738; LANL 2000, 71233) specifies that spike sample recoveries should be within ±25% of 
the certified value. LCSs were analyzed to assess the accuracy of radionuclide analyses. The LCSs serve 
as a monitor of the overall performance of each step during the analysis, including the radiochemical 
separation preparation. The analytical services SOW (LANL 1995, 49738; LANL 2000, 71233) specifies 
that LCS recoveries should be within ±25% of the certified value. Method blanks are also used to assess 
bias. The analytical services SOWs (LANL 1995, 49738; LANL 2000, 71233) specify that the method 
blank concentration should not exceed the required estimated quantitation limit (EQL). 

The following radionuclide results were rejected in solid media: 

• One cobalt-60, three cesium-134, and two cesium-137 results were rejected because spectral 
interference prevented positive identification of the analytes. 
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E-5.0 REFERENCES 

The following list includes all documents cited in this report’s Appendix E. Parenthetical information 
following each reference provides the author(s), publication date, and ER ID number. This information is 
also included in text citations. ER ID numbers are assigned by the ENV-ERS Program Records 
Processing Facility (RPF) and are used to locate the document at the RPF and, where applicable, in the 
ENV-ERS Program master reference set. 

Copies of the master reference set are maintained at the NMED Hazardous Waste Bureau; the U.S. 
Department of Energy-Los Alamos Site Office; the U.S. Environmental Protection Agency, Region 6; and 
the ENV-ERS Program. The set was developed to ensure that the administrative authority has all material 
needed to review this document, and it is updated with every document submitted to the administrative 
authority. Documents previously submitted to the administrative authority are not included. 
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Table E-1.0-1 
Data Qualifiers Used in the Data Validation Procedure 

Qualifier Definition 

U The analyte was analyzed for but not detected; the reported value is the sample-
specific EQL or detection limit. 

J The reported value should be regarded as estimated. 

J+ The reported value should be regarded as estimated and biased high. 

J- The reported value should be regarded as estimated and biased low. 

UJ The analyte was analyzed for but not detected; the reported value is an estimate of 
the sample-specific quantitation limit or detection limit. 

R 
The sample results were rejected because of serious deficiencies in the ability to 
analyze the sample and meet quality control criteria; the presence or absence cannot 
be verified. 

 

Table E-2.0-1 
Analytical Methods for Inorganic Chemical Analyses 

Analytical Method Analytical Description Analytical Suite 
EPA 300 Ion chromatography Anions 

EPA 310.1 Titrimetric, pH 4.5 Alkalinity 

EPA 310.2 Colorimetric Method Alkalinity 

EPA 314.0 Ion chromatography Perchlorate 

EPA 345.1 Titrimetric Method Iodide 

EPA 350.3 Potentiametric Method Ammonia 

EPA 353.1 Colorimetric Method Nitrate-Nitrite as Nitrogen 

EPA 353.2 Colorimetric Method Nitrate-Nitrite as Nitrogen 

EPA SW-846: 
6010/6010A/6010B 

ICPES—atomic emission 
spectroscopy 

Aluminum, antimony, arsenic, barium, beryllium, 
boron, calcium, cadmium, cobalt, chromium, copper, 
iron, lead, lithium, magnesium, manganese, mercury, 
nickel, potassium, selenium, silicon, silver, sodium, 
thallium, titanium, uranium, vanadium, and zinc 
(target analyte list [TAL] metals) 

EPA SW-846:6020 Inductively coupled plasma 
mass spectrometry 

Aluminum, antimony, arsenic, barium, beryllium, 
boron, calcium, cadmium, cobalt, chromium, copper, 
iron, lead, magnesium, manganese, nickel, 
potassium, selenium, silicon, silver, sodium, thallium, 
titanium, vanadium, and zinc (TAL metals) 

EPA SW-846:7041 Graphite furnace atomic 
absorption (GFAA) 

Antimony 

EPA SW-846:7060 GFAA Arsenic 

EPA SW-846:7420 Colorimetric method Lead 

EPA SW-846:7421 Colorimetric method Lead 

EPA SW-846:7470 CVAA Mercury  

EPA SW-846:7470A CVAA Mercury  
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Table E-2.0-1 (continued) 

Analytical Method Analytical Description Analytical Suite 
EPA SW-846:7471 CVAA Mercury 

EPA SW-846:7471A GFAA Mercury (TAL metal) 

EPA SW-846:7740 GFAA Selenium 

EPA SW-846:7840 GFAA Thallium 

EPA SW-846:7841 GFAA Thallium 

EPA SW-846:8321A High-pressure liquid 
chromatography mass 
spectrometry 

Perchlorate 

EPA SW-846:9010 Distillation method Cyanide (Total) 

EPA SW-846:9012A Colorimetric ultraviolet 
method 

Cyanide (Total) 

 

Table E-3.0-1 
Analytical Methods for Organic Chemical Analyses 

Analytical Method Analytical Description Target Compound List 
EPA SW-846:8321A modified 

EPA SW-846:8330 

Explosives High explosives 

EPA SW-846:8270  
EPA SW-846:8270B 
EPA SW-846:8270C 

SVOCs 

EPA 415.1 Total organic carbon 

EPA SW-846:8260 

EPA SW-846:8260B  

EPA:TO14A 

EPA:TO15 

VOCs 

See analytical services SOW 
(LANL 1995, 49738; LANL 2000, 
71233); also Appendix F of this 
report 

 

Table E-4.0-1 
Analytical Methods for Radiochemical Analyses 

Radionuclide Analytical Technique 
Gamma-emitting radionuclides EPA 901.1 Gamma Spectroscopy 

Isotopic uranium Health and Safety Laboratory 300 Chemical Separation/Alpha 
Spectroscopy 

Tritium EPA 906.0 Liquid Scintillation 

 

 



Appendix F 

Analytical Reports 
(see also enclosed CDs) 
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F-1.0 DATA PACKAGES AND CHAIN-OF-CUSTODY FORMS 

Appendix F, CD 1 of 6, includes the following analytical request numbers: 
 

206/223 

208 

215 

222 

289 

298 

300 

729 

730 

731 

969 

970 

971 

1007 

1008 

1009 

1052 

1053 

1054 

1222 

1223 

1224 

1242 

1243 

1244 

1297 

1298 

1299

 

Appendix F, CD 2 of 6, includes the following analytical request numbers: 
 

3675R 

3676R 

3677R 

3744R 

3745R 

3746R 

4190R 

4191R 

4192R 

5089R 

5090R 

5091R 

5092R 

5093R 

5101R 

5102R 

6662R 

6663R 

6664R 

6665R 

6666R 

6667R 

6668R 

6669R 

8688R 

8684R 

8685R 

8686R 

8687R 

8688R 

8708R 

8709R 

8710R 

8711R 

8712R 

8716R

 

Appendix F, CD 3 of 6, includes the following analytical request numbers: 
 

3542S 

3543S 

3544S 

3545S 

3572S 

3573S 

3574S 

3575S 

3576S 

3577S 

3654S 

3655S 

3656S 

3681S 

3682S 

3683S 

3710S 

3711S 

3735S 

3736S 

3770S 

3771S 

3982S
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Appendix F, CD 4 of 6, includes the following analytical request numbers: 
 

3123S 

3124S 

3125S 

3126S 

3136S 

3137S 

3182S 

3274S 

3275S 

3276S 

3277S 

3354S 

3355S 

3372S 

3373S 

3386S 

3387S 

3408S 

3409S 

3436S 

3437S 

3494S 

3495S 

3504S 

3505S 

3520S 

3521S 

3533S 

3534S

 

Appendix F, CD 5 of 6, includes the following analytical request numbers: 
 

1680S 

1681S 

1682S 

1683S 

2073S 

2074S 

2075S 

2076S 

2077S 

2560S 

2564S 

2574S 

2575S 

2576S 

2578S 

2579S 

2591S 

2592S 

2593S 

2594S 

2595S 

2598S 

2624S 

2625S 

2626S 

2627S 

2628S 

2645S 

2646S 

2657S 

2763S 

2764S 

2767S 

2768S

 

F-2.0 ANALYTICAL SUMMARY TABLES 

Appendix F, CD 6 of 6, includes the following analytical data tables: 

• Table F-2.0-1, Solid Media Data 

• Table F-2.0-2, Pore Gas Data 

• Table F-2.0-3, Water Data 

• Table F-2.0-4, Data for Excavated Samples 

• Table F-2.0-5, Rejected Data 

• Table F-2.0-6, Solid Media and Water Field QC Data 

• Table F-2.0-7, Pore Gas Field QC Data 

• Table F-2.0-8, Summary of Screening Results 

 
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































