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EXECUTIVE SUMMARY 

The Los Alamos National Laboratory (LANL or the Laboratory) Environmental Programs Directorate–
Corrective Actions Program has investigated Consolidated Units 16-007(a)-99 and 16-008(a)-99 at 
Technical Area 16. These Laboratory sites are referred to as the 30s Line and 90s Line, respectively. 
Investigation activities were conducted between September 2006 and August 2007. In addition, historical 
data from previous investigations at the 30s Line and 90s Line completed between 1995 and 2004 are 
incorporated into this investigation report. 

The 30s Line and 90s Line were primarily high explosives (HE) machining facilities where HE was 
machined to specific shapes to support the development of nuclear weapons. The former line operated 
from 1945 to the early 1950s, and the latter operated from 1950 to the time that TA-16-260 became fully 
operational. In both facilities, HE-contaminated wastewater was routed through sumps and drainlines to 
either settling ponds or to a drainage to Cañon de Valle. The 30s Line buildings, fixtures, and settling 
ponds were decommissioned during the 1960s, the 90s Line buildings and fixtures were decommissioned 
and cleaned up during a 1996 voluntary corrective action, and the 90s Line Pond remains at TA-16. 

During this phase of field investigations, a total of 486 field screening samples and 389 laboratory 
samples were collected from near-surface soil and deeper rock (tuff) samples. Sampling locations were 
based on previous investigations, knowledge of likely contaminant-release points, field-screening results, 
and the conceptual site model for contaminant transport at TA-16. Field screening consisted of qualitative 
photoionization detector readings, HE spot testing, semiquantitative D-TECH screening for HE (primarily 
RDX [cyclotrimethylenetrinitramine]), and bench-top x-ray fluorescence screening for metals (particularly 
barium). Maximum sampling depths were 150 ft at three boreholes drilled at the 30s Line and at three 
boreholes drilled at the 90s Line.  

One surface-water sample was collected from within the 90s Line Pond, and one groundwater sample 
was collected from a perched water zone located at a depth of 145 ft in a borehole southeast of the 
90s Line Pond. Other 150 ft boreholes did not contain perched water. 

Chemicals of potential concern (COPCs) for both 30s Line and 90s Line include 24 inorganic chemicals 
(particularly barium and hexavalent chromium) and 50 organic chemicals (particularly HE constituents 
such as RDX, volatile organic compounds such as toluene, and semivolatile organic compounds including 
polyaromatic hydrocarbons).  

Under the industrial risk screening scenario, concentrations of carcinogenic COPCs were less than their 
respective soil screening levels (SSLs) at the 30s Line and 90s Line. The total excess cancer risks for the 
consolidated units are below the New Mexico Environment Department (NMED) target cancer risk level of 
1 ×10–5. The noncarcinogenic hazard indices (HIs) are less than NMED’s target level of 1.0.  

Under the construction scenario, concentrations of carcinogenic COPCs are less than their respective 
SSLs at the 30s Line, and the total excess cancer risk is below the NMED target cancer risk level. The 
total excess cancer risk at the 90s Line slightly exceeds the NMED target cancer risk level of 1 ×10–5; the 
major contributor for risk is hexavalent chromium. The noncarcinogenic HIs at the 30s Line and 90s Line 
exceed an HI of 1.0 for the construction worker scenario. Manganese and aluminum are the major 
contributors to the HIs at the 30s Line and the 90s Line. However, concentrations of these COPCs are 
similar to background; the HIs without aluminum and manganese are equivalent to or less than an HI of 
1.0. 

The ecological screening evaluation for the 30s Line identified 18 chemicals of potential ecological 
concern (COPECs) and were eliminated in the uncertainty analysis. The ecological screening evaluation 
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for the 90s Line identified 26 COPECs and were also eliminated in the uncertainty analysis. The results of 
the ecological risk screening assessment indicate no potential risk to ecological receptors at the 30s Line 
and 90s Line. 

Based on the sampling results, the vertical and lateral extent of contamination are not defined for all 
COPCs detected at Consolidated Units 16-007(a)-99 (30s Line) and 16-008(a)-99 (90s Line). Several 
COPCs are detected either at maximum depth of sampling or in downgradient lateral samples. 

The following actions are proposed to define the nature and extent of contamination and to minimize risks 
at the site. 

• For Consolidated Unit 16-008(a)-99, one deep borehole (300-ft depth) is proposed between the 
locations of several boreholes (up to 150-ft depth) in which COPCs were detected at their 
maximum depths. There is potentially unacceptable risk to the construction worker from 
hexavalent chromium at one location, and remediation is recommended at this location. 

• For Consolidated Unit 16-007(a)-99, a single location with an extremely elevated RDX 
concentration (~1000 parts per million) is proposed for removal both to reduce the human health 
risk and to eliminate a potential RDX source to deeper groundwater. 

• For perched groundwater, water will be sampled at a frequency of once per quarter for four 
quarters following the development of the borehole as a monitoring well. 
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1.0 INTRODUCTION 

The 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 Los Alamos National Security, LLC. 
The Laboratory is located in north-central New Mexico, approximately 60 mi northeast of Albuquerque 
and 20 mi northwest of Santa Fe. The Laboratory site covers 40 mi2 of the Pajarito Plateau, which 
consists of a series of fingerlike mesas separated by deep canyons containing perennial and intermittent 
streams running from west to east. Mesa tops range in elevation from approximately 6200 to 7800 ft. The 
eastern portion of the plateau stands 300 to 1000 ft above the Rio Grande. 

The Laboratory’s Environmental Programs (EP) Directorate, which includes the former Environmental 
Restoration (ER) Project, is participating in a national effort by DOE to clean up sites and facilities 
formerly involved in weapons research and development. The goal of EP 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, EP is currently investigating sites potentially contaminated by past 
Laboratory operations. The latest investigations at the 30s and 90s Lines were conducted from 
September 2006 through August 2007 in accordance with the approved investigation work plan (LANL 
2005, 089331; LANL 2005, 089653; NMED 2005, 091672) and the response to the notice of disapproval 
issued to LANL by the New Mexico Environment Department (NMED) in August 2005 (LANL 2005, 
089653).  

This investigation report details the environmental investigations conducted at Consolidated 
Units 16-007(a)-99 (also known as 30s Line) and 16-008(a)-99 (also known as 90s Line) located in 
Technical Area (TA) 16, Los Alamos, New Mexico. Consolidated Unit 16-007(a)-99 consists of Solid 
Waste Management Units (SWMUs) 16-007(a), 16-025(e), 16-025(f), 16-024(e), and 16-024(c) and Area 
of Concern (AOC) C-16-024(d). Consolidated Unit 16-008(a)-99 consists of SWMUs 16-008(a), 
16-017(a)-99, 16-017(b)-99, 16-017(c)-99, 16-017(d)-99,16-017(e)-99, 16-026(m), 16-026(n), 
16-026(o),16-026 (p), 16-029(k), 16-029(l), 16-029(s), 16-029(t), and 16-029(u) and AOC C-16-067. 

Corrective actions at the Laboratory are subject to the March 1, 2005, Compliance Order on Consent (the 
Consent Order), issued pursuant to the New Mexico Hazardous Waste Act (HWA), New Mexico Statutes 
Annotated (NMSA) 1978,§ 74-4-10, and the New Mexico Solid Waste Act (SWA), NMSA 1978, 
§ 74-9-36(D). Radionuclides are regulated under DOE Order 5400.5, “Radiation Protection of the Public 
and the Environment,” and DOE Order 435.1, “Radioactive Waste Management.” Information on 
radioactive materials and radionuclides, including the results of sampling and analysis of radioactive 
constituents, is voluntarily provided to the NMED in accordance with DOE policy. 

1.1 General Site Information 

TA-16 is located in the southwest corner of the Laboratory (Figure 1.1-1). TA-16 covers approximately 
2410 acres (3.8 mi2) and is on a portion of land that was acquired in 1943 by the Department of the Army 
for the Manhattan Project. 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 it is bordered by TAs 8, 9, 11, 14, 15, 37, and 49 (Figure 1.1-1). Water Canyon, a 200-ft-deep ravine 
with steep walls, separates State Highway 4 from active sites at TA-16. Cañon de Valle forms the 
northern boundary of TA-16. TA-16 is surrounded by a security fence. 

The 30s Line [Consolidated Unit 16-007(a)-99] and 90s Line [Consolidated Unit 16-008(a)-99] facilities 
are located near the western end of TA-16 (Figures 1.1-1 and 1.1-2) and were used for high explosives 
(HE) processing operations, including electroplating and machining. Discharge from the 30s Line and 90s 
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Line facilities was contained in settling ponds (referred to as the 30s Line Ponds and 90s Line Pond 
respectively) (Figure 1.1-2). The associated ponds were unlined and received wastes contaminated with 
HE, barium, and possibly uranium and organic compounds. The 30s Line and 90s Line facilities have 
been removed; only the 90s Line Pond remains. Buildings associated with the 30s Line and 90s Line 
were decommissioned and destroyed in 1960 and 1996, respectively.  

1.2 Purpose of the Investigation 

The purpose of the investigations at the 30s Line and 90s Line areas is to characterize the nature and 
extent of potential contamination present in surface and subsurface soil and tuff and to determine if 
additional activities are required to complete characterization and cleanup. This report presents soil, tuff, 
and water results from surface and subsurface sampling. Included are data on samples previously 
collected from Resource Conservation and Recovery Act (RCRA) facility investigations (RFIs) at the 30s 
and 90s Lines conducted in 1996 and 2004 as well as data from the 2006–2007 investigations.  

1.3 Document Organization 

This investigation report is presented in nine sections, including this introduction, with multiple supporting 
appendixes. Section 2 presents an overview of the site, its operational history, the results of previous 
investigations, and details on additional investigation data requirements, and section 3 discusses, in 
detail, the scope of investigatory activities. Section 4 presents field-investigation results, including 
physical and observational data, as well as survey results and field-screening data, and section 5 
summarizes the regulatory criteria governing the interpretation of results and implementation of the 
investigation. Section 6 summarizes site contamination, including the analytical results, identifies 
chemicals of potential concern (COPCs), and defines the nature and extent of contamination. Section 7 
presents conclusions based on applicable historical data as well as the 2006–2007 investigation data and 
summarizes the risk-screening assessments performed. Recommendations for Consolidated 
Units 16-007(a)-99 and 16-008(a)-99 based on applicable data and the risk-screening assessments are 
discussed in section 8. Section 9 lists the references cited in this report, and it provides map data 
sources. 

The majority of appendixes present field documentation and associated information; however, two 
appendixes present substantial discussion and supporting information critical to the interpretation and 
assessment of current site conditions. Appendix I presents a detailed analysis of analytical data, 
discusses the COPC identification process, and presents an analysis of the nature and extent of 
contamination at Consolidated Units 16-007(a)-99 and 16-008(a)-99. Appendix J presents the results of 
the risk-screening assessments performed at Consolidated Units 16-007(a)-99 and 16-008(a)-99.  

2.0 BACKGROUND 

TA-16 was established to develop explosive formulations, cast and machine explosive charges, and 
assemble and test explosive components for the U.S. nuclear weapons program. The majority of work at 
TA-16 has been conducted in support of developing, testing, and producing explosive charges for the 
implosion method. Present-day use of TA-16 is essentially the same, although the facilities have been 
upgraded and expanded as explosive and manufacturing technologies have advanced. The 30s Line and 
90s Line ponds received waste from former HE-processing facilities within TA-16. The 30s Line Ponds 
received waste discharged from former machining facilities in buildings 16-31, 16-32, and 16-33, and the 
90s Line Pond received waste from HE sumps from buildings 16-89, 16-90, and 16-91 (Thrap 1970, 
005784). These buildings and structures were destroyed and decommissioned in 1960 and 1996, 
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however, the 90s Line Pond remains (LANL 1993, 020948, pp. 5-214-5-217; LANL 2005, 089331, pp. 3-
4).  

All the former 30s Line and 90s Line buildings (buildings 16-31, 16-32, 16-33, 16-89, 16-90, 16-91, 16-92, 
16-93) had underground sump and drainline systems consisting of 8-in. vitrified clay piping that drained to 
the northwest (LANL 2005, 089331 pp. B-3, B-8, B-32). In addition, numerous water and steam 
condensate lines served these buildings (LANL 2005, 089331 p. 42) (Figure 1.1-2).  

Previous investigations were conducted at the 30s Line and 90s Line areas and include 

• 1986 and 1989 pre-RFI investigations at the 30s and 90s Lines (LANL 1993, 020948, pp. 5-217-
5-219), 

• 1996 Voluntary Corrective Action (VCA) at the 90s Line (LANL 1997, 087847),  

• Phase II RFI report for potential release site 16-021(c) (LANL 1998, 059891, pp. 4-24-4-34), and 

• 2004 RFI at 30s Line (LANL 2005, 089331, Appendix B). 

Further details of these investigations are provided in the following subsections. 

2.1 Site Description and Operational History 

Site descriptions and operational history of the 30s and 90s Lines and their associated ponds are 
provided in detail in the historical investigation report (HIR) (LANL 2005, 089331, Appendix B). The 
historical information is summarized below. 

2.1.1 Consolidated Unit 16-007(a)-99, 30s Line  

Consolidated Unit 16-007(a)-99 (30s Line) (Figure 2.1-1) includes 

• four settling ponds: SWMU 16-007(a), 

• three former HE-machining buildings: 16-31 [SWMU 16-025(e)], 16-32 [SWMU 16-025(f)], and 
16-33 [SWMU 16-024(e)], and their associated sumps and drainlines, and  

• two former HE magazines: 16-30 [AOC 16-024(c)] and 16-34 [AOC 16-024(d)]. 

The HE-machining buildings were operated from 1944 to the early 1950s. All three buildings were of 
similar construction and each housed four separate machining chambers (LANL 1994, 039440, p. 5-306). 
All three buildings had HE sumps, associated drainlines, and outfalls. In the HE-machining operation, 
castings of HE lenses (the explosives component of a nuclear weapon) were machined under a stream of 
water, and lathes, drill presses, and other machine tools were used to remove imperfect surface material 
and to establish a final shape (LANL 1994, 039440, p. 5-311). The HE sumps received the machine-tool 
cooling wastewater and retained a volume of water before it was discharged to the drainline and outfall, 
allowing a significant amount of the entrained HE particles to settle out. After the early 1950s, building 
16-31 was converted to a hot-cold chamber, building 16-32 was converted to an x-ray building, and 
building 16-33 was used as an additive storage building (LASL 1959, 005778, p. 1). The magazines were 
built in 1945 to store HE. All these structures were destroyed by intentional burning in 1960 and/or were 
demolished and removed shortly thereafter (LANL 1997, 056660.289, pp. 36-44). In addition, the HE 
sumps and drainlines were removed, and the soil was cleaned up to a residual level of less than 3% HE 
(LANL 1994, 039440, p. 5-305).  
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The 30s Line settling ponds received wastewater discharge from buildings 16-31, 16-32, and 16-33 
(Figure 1.1-2). Each of the ponds was an approximately 100 ft by 100 ft flat-bottomed depression that 
was 8 to 10 ft deep, unlined, and aligned in a row from northwest to southeast. Aerial photographs from 
the 1940s and 1950s show the ponds containing liquid (Figure 2.1-2). The ponds were excavated and 
filled as part of the S-Site demolition in the 1960s (Thrap 1970, 005784, p. 2), and the area was leveled 
and seeded with grasses. The ponds are believed to have received liquids containing HE, barium, and 
organic chemicals from the HE-machining buildings until the mid- to late 1950s.  

2.1.2 Consolidated Unit 16-008(a)-99, 90s Line Pond 

Consolidated Unit 16-008(a)-99 (90s Line) (Figure 2.1-1) includes  

• five sumps: SWMUs 16-029(k), 16-029(l), 16-029(s), 16-029(t), and 16-029(u), 

• four drainlines and outfalls: SWMUs 16-026(m), 16-026(n), 16-026(o), and 16-026(p), 

• one drum storage area: AOC C-16-067, 

• one settling pond: SWMU 16-008(a), and 

• buildings 16-89 [SWMU 16-017(e)-99], 16-90 [SWMU 16-017(d)-99], 16-91 [SWMU 16-017(c)-99], 
16-92 [SWMU 16-017(a)-99], and 16-93 [SWMU 16-017(b)-99]. 

Most of the 90s Line structures were built in 1950 and operated from 1950 to 1970. All the 90s Line 
buildings were significantly larger than the 30s Line structures, and each building had two HE sumps. The 
sumps were located on opposite corners of each building, and were all identical concrete structures with 
a footprint of 15 by 5 ft. The sumps discharged to subsurface vitrified clay pipes, which daylighted at 
varying distances from the buildings, forming outfalls and associated drainage channels (LANL 1994, 
039440, pp. 5-459 to 5-462). The buildings were initially used to support HE-machining operations while 
the 16-260 HE-machining facility was under construction. This facility went into service in 1951, and most 
machining operations conducted at the 90s Line migrated to the 16-260 facility at that time. In later years 
(1960s–1970s), some of the buildings were reallocated to support minor HE-electroplating operations and 
the cleaning and refurbishing of HE-contaminated equipment. After 1970, the buildings were used for 
storage until they were removed from service in 1991. In 1996, demolition and decommission (D&D) 
activities removed all the buildings and subsurface structures (sumps and drainlines). Outfalls from 
buildings 16-92 and 16-93 discharged into a small drainage that feeds into Cañon de Valle referred to as 
the 90s Line drainage (Figure 1.1-2). Outfalls from buildings 16-89, 16-90, and 16-91 discharged into 
drainages that feed into the 90s Line Pond (LANL 2005, 089331, p. 4) (Figure 1.1-2). 

During active operations, the 90s Line Pond received liquid waste containing HE, barium, and, possibly, 
uranium and organic chemicals from the HE building sumps and drainlines. Although all other structures 
and buildings have since been removed, the 90s Line settling pond remains (Figure 2.1-3). The pond is 
unlined, approximately 200 ft in diameter, and was less than 10 ft deep based on the 2006–2007 drilling. 
The pond currently contains runoff water but has periodically dried out (LANL 2005, 089331, p. 4). This 
area was used as an HE burning area during WWII. 

2.2 Historical Investigations 

Historical investigations at the 30s Line and 90s Line areas include 1986 and 1989 pre–RFI investigations 
(LANL 2005, 089331, Appendix B, p. B-6); a 1996 VCA at 90s Line Pond (LANL 2005, 089331, 
Appendix B, pp. B-7–B-12); and a 2004 RFI at the 30s Line Ponds (LANL 2005, 089331, pp. B-14-B-17). 
The results of these historical investigations are discussed in detail in the HIR for the 30s Line and 90s 
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Line areas (LANL 2005, 089331, Appendix B). A map of sampling locations from the historical 
investigations is presented in Figure 2.2-1. 

2.2.1 1986 and 1989 Pre–RFI 

Soil, sediment, and surface water samples were collected and analyzed from the 30s Line and 90s Line in 
1986 and 1989 (LANL 2005, 089331, Appendix B, p. B-6). Soil samples from the 30s Line were found to 
contain metals, volatile organic compounds (VOCs), and radionuclides. HE was not detected; however, 
the data were noted to be of poor quality (LANL 2005, 089331, p.10–11). Soil samples collected from the 
90s Line were found to contain metals, VOCs, and HE. A sample collected on the shore of the 90s Line 
Pond was found to have a maximum of 0.02 weight percent (wt%) total HE. All other soil samples 
contained total HE below 0.02 wt% or HE was not detected (Baytos 1986, 005834). Three water samples 
collected from the 90s Line Pond contained metals and VOCs (LANL 2005, 089331, Appendix B). These 
early investigations were conducted before the RFI process, the data were not processed through the 
Laboratory’s Sample Management Office (SMO), and samples were not analyzed by off-site analytical 
laboratories. Therefore, the quality of the data is uncertain.  

2.2.2 1996 and 2004 RFI  

Two RFI activities were conducted as a result of the 1986 and 1989 pre–RFI. In 1996, a VCA was 
conducted at Consolidated Unit 16-008(a)-99 (the 90s Line) to remove contamination (LANL 1997, 
087847). In 2004, an RFI was initiated at Consolidated Unit 16-007(a)-99 (the 30s Line) to characterize 
the nature and extent of contamination in the subsurface soil, sediment, and bedrock within the 
boundaries of the 30s Line and 90s Line areas and to determine if additional investigative or corrective 
actions were warranted (LANL 2005, 089331, Appendix B). These investigations are summarized below. 

2.2.2.1 1996 VCA at Consolidated Unit 16-008(a)-99, 90s Line 

The 1996 VCA was conducted in coordination with D&D activities at the 90s Line (LANL 1997, 087847). 
Above- and belowground structures and several hundred cubic yards of soil and sediment were removed. 
Following the removal, samples collected beneath the excavated areas and former sumps, drainlines, 
outfalls, drainages, and drum storage area were field screened and sent for off-site analysis. Based on 
the analytical results, further material was excavated both vertically and laterally until the concentrations 
were below one-half the industrial preliminary remediation goals, based on field screening analyses 
(LANL 1997, 087847, p. 4-8). Confirmation samples were collected at locations where the final excavation 
and cleanup occurred from depths of 2 to 3 ft beneath the excavated soil and sediment. Results of the 
confirmation sampling and analyses indicated metals were above background values (BVs), low-level 
concentrations of organic chemicals (HE, VOCs, and semivolatile organic compounds [SVOCs]) were 
detected, and no radionuclides were detected. The results of the sampling and analyses are presented in 
section B-3.0 of Appendix B of the investigation work plan for Consolidated Units 16-007(a)-99 (30s Line) 
and 16-008(a)-99 (90s Line) (LANL 2005, 089331, Appendix B). These results indicated further work was 
required to define the nature and extent of contamination at the 90s Line.  

2.2.2.2 RFI at Consolidated Unit 16-007(a)-99, 30s Line  

RFI fieldwork was conducted at the 30s Line in 2004, based on the U.S. Environmental Protection 
Agency (EPA)–approved RFI work plan (LANL 1993, 020948, pp. 5-222-5-225). The objectives of the 
investigation were to identify contaminants in the subsurface soil, sediment, and bedrock within the 
boundaries of the pond and to determine if additional investigations were warranted. The investigation 
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indicated that inorganic chemical and organic chemical contamination was present in both soil and tuff. 
Inorganic chemicals above BVs were pervasive in the areas investigated. Barium was detected 
frequently, with a maximum detected concentration of 2270 mg/kg occurring at a depth of 7 to 8 ft in the 
northernmost pond (location 16-23740). Low-level concentrations of organic chemicals, including HE, 
VOCs, polyaromatic hydrocarbons (PAHs), and other SVOCs, were detected at all the areas investigated. 
Most of the detected concentrations, however, were slightly more than the laboratory estimated 
quantitation  limit. HE was also detected frequently: the highest concentrations of RDX 
(cyclotrimethylenetrinitramine) above 1000 mg/kg were noted in the northernmost pond 
(location 16-23739). The results of the sampling and analyses are detailed in the approved 30s Line and 
90s Line investigation work plan (LANL 2005, 089331, Appendix B). The investigation concluded that the 
scope of the RFI sampling did not define the nature and extent of contamination at the 30s Line Ponds, 
and further investigation was required. 

2.3 Relationship to Other SWMUs/AOCs 

Several groups of nearby SWMUs and AOCs have a potential to impact the 30s Line and 90s Line. These 
sites include the T-Site Complex, the TA-16-99 area, the radiography buildings, the septic system, and 
the Machining Line buildings. These sites are discussed briefly below and are detailed in the approved 
30s Line and 90s Line investigation work plan (LANL 2005, 089331, p. 5-7). Figure 2.3-1 shows these 
SWMUs and AOCs in relation to the 30s Line and 90s Line areas. 

T-Site, located approximately 250 ft northwest of SWMU 16-017(b)-99 and 750 ft west of 
SWMU 16-008(a), was used for radiography of HE and the metal parts used in the Fat Man implosion 
device. The structures at T-Site were destroyed by burning in 1960 and underwent further cleanup 
activities in 1966 (LANL 1994, 039440, p. 5-477–5-500). The HE was remediated to less than 3 wt% 
(Martin and Hickmott 1993, 087662, p. 1), and the radionuclides were cleaned up to background levels 
using hand-held screening equipment (Buckland 1966, 005060, p. 1). The primary contaminants 
remaining at T-Site that can potentially impact the 30s Line and 90s Line areas include inorganic 
chemicals, HE, VOCs, SVOCs, and radionuclides (LANL 2005, 089331, p. 5).  

The building 16-99 area is located approximately 500 ft west of the 30s Line area. The site included 
sumps, outfalls, HE magazines, storage areas, and utility buildings used primarily for sawing risers off 
cast explosives. The structures were cleaned up as part of the 1996 VCA of the 90s Line (LANL 1997, 
087847). The primary contaminants that may potentially impact the 30s Line and 90s Line areas include 
inorganic chemicals, HE, and VOCs (LANL 2005, 089331, p. 6).  

The radiography buildings 16-39 [16-025(a)] and 16-40 [16-025(b)] were located approximately 300 ft 
west-northwest of the 30s Line area and approximately 750 ft due west of the SWMU 16-008(a) pond. 
Before the buildings were decommissioned, building 16-39 was found to be contaminated with cobalt-60 
(Buckland 1957, 005764, p. 1). HE contamination was also discovered in buildings 19-39 and 16-40 
(LASL 1959, 005778, p. 1). Additionally, both buildings were contaminated with radium-226 and 
uranium-238 (Blackwell 1983, 005823, p. 2). In 1966, the debris from the buildings was checked for 
radioactivity after cleanup, and no radioactivity was detected (Buckland 1966, 005060, p. 1). The primary 
contaminants that could potentially impact the 30s Line and 90s Line from these sites include 
radionuclides, inorganic chemicals, and HE (LANL 2005, 089331, p. 6). 

The septic system structures [SWMU 16-005(n) and AOC C-16-003] were located north of the 90s Line 
structures and 300 ft northwest of the SWMU 16-008(a) pond. The septic system was decommissioned in 
the 1960s (LANL 2005, 089331, p. 6-7). TA-16 personnel indicated the system did not use hazardous 
material (Blackwell 1983, 005823, p. 4). A series of 1971 memoranda led to the conclusion that the 
system did not pose a threat to human health or the environment (DeField 1971, 055274, p. 1). 
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The Machining Line buildings (often referred to as the “north-south-east-west” buildings) were located 
approximately 550 ft south of the SWMU 16-008(a) pond and 200 ft southeast of the southernmost 
30s Line Pond. The buildings and subsurface structures were destroyed and removed in the 1960s 
(LANL 2005, 089331, Appendix B). The buildings were designated as HE-contaminated in a 1959 HE 
survey (LASL 1959, 005778). The principal contaminants that could potentially impact the 30s Line and 
90s Line areas are inorganic chemicals and HE (LANL 2005, 089331, p. 6-7). 

2.4 Historical Nature and Extent of Contamination and Additional Data Requirements 

The results of the historical investigations indicated that contamination has been released to the 
environment at the 30s Line and 90s Line areas. Pre–RFI sampling data collected during 1986 and 1989 
confirmed the presence of HE, metals, and VOCs in soil around and within the 30s Line and 90s Line 
(LANL 2005, 089331, Appendix B). The presence of contamination was confirmed during the 1996 VCA 
for the 90s Line and the 2004 RFI for the 30s Line (LANL 2005, 089331, Appendix B). In addition, the 
1996 VCA indicated the release of HE as well as organic solvents and inorganic chemicals into soil 
associated with the sump water from the 90s Line (LANL 1997, 087847).  

Specifically, contaminants released within the 30s Line include HE (principally 2,4,6-trinitrotoluene [TNT] 
and RDX, and to a lesser extent HMX [octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine]); HE byproducts 
(e.g., 2,4- and 2,6-dinitrotoluene [DNT], 1,3-dinitrobenzene [DNB], 1,3,5-trinitrobenzene [TNB]); VOCs; 
SVOCs, including PAHs; and inorganic chemicals (LANL, 2005, 089331, Appendix B). The contaminants 
in the sumps, drainlines, and outfall discharge areas associated with the 90s Line are HE (principally TNT 
and RDX), HE byproducts, VOCs, SVOCs, cyanide, and inorganic chemicals (barium, chromium, copper, 
nickel, and uranium) (LANL 2005, 089331, Appendix B).  

The relevant release and transport processes associated with these contaminants are a function of 
chemical-specific properties that include the relationship between the physical form of the chemicals and 
the nature of the transport processes in the environment. Specific properties include degree of saturation 
and the potential for ion exchange or sorption or the potential for natural bioremediation. The transport of 
VOCs occurs primarily in the vapor phase by diffusion or advection in the subsurface. Relatively water-
soluble low vapor pressure chemicals are susceptible to release and transport by infiltration of water 
through the vadose zone or by alluvial water pathways. These mechanisms are discussed in more detail 
in the approved 30s Line and 90s Line investigation work plan (LANL 2005, 089331, p. 7-8; NMED 2005, 
091672) and in Appendix J of this document.  

The previously described historical investigations did not define the vertical and lateral extent of 
contamination at the 30s Line and 90s Line. The 2006–2007 30s Line and 90s Line investigation was 
designed to address the data requirements presented in the approved 30s Line and 90s Line 
investigation work plan (LANL 2005, 089331; NMED 2005, 091672). 

3.0 SCOPE OF ACTIVITIES 

This section presents the activities performed as part of the 2006–2007 investigation to define the nature 
and extent of contamination at the 30s Line and 90s Line. The 2006–2007 investigation included the 
following activities: 

• pre- and postmobilization surveys 

• surface and shallow subsurface sampling 

• intermediate drilling and sampling 
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• environmental field screening 

• neutron logging 

• monitoring well construction 

• borehole abandonment 

• waste management 

3.1 Field Methods 

Fieldwork was carried out in accordance with the most current versions of the standard operating 
procedures (SOPs), manufacturers instructions (i.e., for screening analyses), and quality assurance (QA) 
procedures. The subsections below briefly describe the procedures and methods used to carry out the 
activities for the 2006–2007 investigation. Appendix C details the field methods and procedures followed 
during the investigation.  

3.1.1 Pre- and Postmobilization Site Surveys 

Several premobilization field surveys were carried out for the 30s Line and 90s Line investigations before 
drilling and sampling. The objectives of these site surveys were to ensure the field area was safe and 
proposed sampling points were placed in correct locations. Following fieldwork, final locations were 
surveyed as defined by the approved 30s Line and 90s Line investigation work plan (LANL 2005, 089331; 
NMED 2005, 091672).  

Before any fieldwork at the 30s Line and 90s Line was conducted, an explosive ordinance device (EOD) 
walk-over survey was conducted to identify the presence of HE materials at the surface or in the near 
subsurface. An EOD–certified expert from the TA-16 facility, trained to identify various types of HE, 
conducted a broad visual sweep of the area before any field activities began. This survey was conducted 
to ensure the safety of the fieldworkers before the geomorphic and geodetic surveys were conducted and 
before the soil was disturbed.  

Several samples had to be collected from geomorphically significant locations (e.g., drainage 
confluences, areas of deposition, and high-water marks). Qualified field geologists conducted a 
geomorphic survey of the site to identify the significant landforms and features as outlined in the 
approved 30s Line and 90s Line investigation work plan (LANL 2005, 089331; NMED 2005, 091672). The 
field team geologists marked all the proposed sampling locations using pin flags or survey stakes. Some 
of the surveyed locations were changed during actual field activities because the samples were difficult to 
collect and the drill rig could not be moved easily to the proposed locations. Any locations that changed 
from the original location were resurveyed at the end of the field campaign. 

A geodetic survey was conducted to properly ascertain the longitude, latitude, and elevation of the 
locations. The geodetic survey was carried out by Laboratory personnel with support from the field team, 
using methods consistent with established professional survey procedures.  

After the geomorphic and geodetic surveys were completed, the EOD expert conducted a second sweep 
of the area, collected samples from each proposed sampling location, and spot tested each proposed 
location for HE. The EOD expert provided further guidance on how to proceed if chunk HE or significant 
concentrations of HE had been identified in the soil during any part of the investigation. The EOD expert 
did not identify any chunk HE during the survey, and chunk HE was not encountered during the drilling 
and sampling campaign.  
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A potholing survey was conducted at several locations within the 30s Line and 90s Line before soil at 
these locations was disturbed. The objective of this potholing activity was to mitigate unplanned breaches 
of possible unidentified underground utility systems. Designated locations were potholed by using a hand 
auger to the soil/tuff interface or until refusal. If a utility system was encountered, the sampling location 
was repositioned in 5-ft step-outs and potholed until it was confirmed that utilities were not impacted. 
Subsurface utilities were not identified during the potholing survey or during the drilling and sampling 
campaign. 

3.1.2 Surface and Shallow Subsurface Sampling 

Surface soil samples were collected within the 90s Line drainages and from all borehole drilling locations. 
The surface samples were collected from 0.0 to 0.5 ft, using spade and scoop or hand auger methods.   

Shallow subsurface samples were collected at the 30s Line and 90s Line areas associated with the 
former structures (i.e., sumps, buildings, and drainlines) using a hollow-stem auger (HSA) drill rig. These 
shallow boreholes were drilled a minimum of 2 ft into unweathered tuff. Each borehole was typically 
advanced to 10 to 15 ft below ground surface (bgs). Surface soil was usually 3 to 7 ft thick, and the 
boreholes were drilled past the weathered horizon in 5-ft intervals. The approved 30s Line and 90s Line 
investigation work plan (LANL 2005, 089331; NMED 2005, 091672) called for collecting some subsurface 
samples using a hand auger or power auger; however, a drill rig was thought to be the most efficient way 
to collect these samples. The rig was easy to move from one location to another, allowed sampling 
depths to be reached more quickly, and use of the rig minimized the risk of not reaching the prescribed 
total depth (TD) of the boreholes. Therefore, an HSA drill rig was used to collect all the shallow 
subsurface samples. Section 3.1.3.2 discusses further the characterization strategy for soil and rock 
sampling. 

Surface and shallow subsurface samples were field screened for VOCs and spot tested for HE for health 
and safety purposes. VOC screening was conducted using a hand-held MiniRae 2000 photoionization 
detector (PID), equipped with an 11.7 electron volt (eV) lamp. Measurements of the core were recorded 
on the borehole logs (Appendix D). HE spot test screening was conducted using Laboratory-developed 
test kits. Rinsate blanks on equipment were collected at a frequency of one per every 10 analytical 
samples collected (10% frequency) for QA/quality control (QC) purposes. All samples were placed into 
preapproved sample containers in the field and stored on ice. 

The samples remained in field team custody at all times until they were delivered to the SMO for shipment 
to off-site laboratories for analysis. All samples were field-screened onsite by the Laboratory’s Health, 
Safety, and Radiation Protection Group 1 for alpha, beta, and gamma activity prior to transport and 
release to the SMO. To document sample handling, chain-of-custody (COC) forms were completed for all 
samples (Appendix F). Sample analyses were requested according to the Laboratory’s statement of work 
for analytical services (LANL 2000, 071233). Sample collection logs were completed for all samples 
(Appendix F). 

3.1.3 Borehole Drilling and Sampling 

Intermediate-depth samples were also collected from boreholes at both the 30s Line and 90s Line. The 
boreholes were drilled using a CME-85 HSA dry coring-drill rig, with 4.25-in.-inside-diameter augers 
equipped with a split barrel sampler. The sample barrel was connected to a cable on a hexagonal rod that 
extends through the augers. The split sample barrels were 5 ft in length and provided continuous 3 in. 
outside diameter cores. The HSAs could not consistently drill through the consolidated tuff bedrock. 
When the HSA met refusal, the CME-85 was converted to a 94-mm air-rotary wire-line coring system that 
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allowed drilling through intervals of more densely welded tuff. The air-coring system also produced 
continuous 5-ft core samples. The intermediate-depth boreholes were drilled to approximately 150 ft bgs. 

The drilling equipment was decontaminated after use at each borehole. Rinsate blanks on drilling 
equipment were collected at a 10% frequency for QA/QC purposes. The drill cuttings generated during 
sampling activities were placed in 1 yd3 waste containers and staged in an appropriate waste storage 
area. The waste was inspected and documented in accordance with the Laboratory’s waste management 
requirements. The waste management documentation is presented in Appendix K.  

3.1.3.1 Core Retrieval, Screening of Core, and Borehole Logging  

Core was collected continuously on 5-ft sampling runs. After it was retrieved, the split barrel was opened 
and the core was screened for VOCs and HE for health and safety purposes. Screening for VOCs was 
conducted using a hand-held MiniRae 2000 PID, equipped with an 11.7 eV lamp. Measurements of the 
core were recorded on the borehole logs (Appendix D). HE screening was conducted using the HE spot 
test kit and D-TECH kits.  

If no health and safety concerns arose, the core was visually inspected for sample-collection biasing 
criteria, such as the presence of fractures, staining, discoloration, saturated conditions, or unconsolidated 
sediments. Detailed lithologic logs of each boring were completed in the field by a qualified geologist and 
classified in accordance with Unified Soil Classification System, American Society for Testing and 
Materials (ASTM) D2487 and D2488, or American Geological Institute Methods for Soil and Rock 
Classification. The following information was recorded in the borehole logs for each boring: percent 
recovery; lithology and respective lithologic unit thickness, color (according to Munsell soil color chart), 
relative moisture content, grain size and distribution; and any other field observations (Appendix D). If 
fracturing was encountered in the recovered core, a detailed physical description of the fracture-fill 
material and rock matrix was also noted in the borehole logs. Some of the core was digitally 
photographed before sampling was performed (Appendix E).  

3.1.3.2 Collection of Soil and Rock Characterization Samples 

Characterization samples for the shallow subsurface were collected and submitted for off-site laboratory 
analyses from the surface (as discussed in section 3.1.2 above), the soil/tuff interface, and at TD of the 
borehole, as required by the approved investigation work plan (LANL 2005, 089331; NMED 2005, 
091672). A minimum of three samples were collected from each borehole. Additional samples were 
collected and submitted for laboratory analyses based on field observations and field-screening results. 
On-site field screening is discussed in section 3.1.4. Samples with the highest RDX concentrations based 
on D-TECH kit field screening were submitted for laboratory analyses.  

Characterization samples for the intermediate-depth subsurface boreholes were collected and submitted 
for off-site laboratory analyses for the surface, the soil/tuff interface, every 40 ft within the boring, and at 
TD, as required by the approved investigation work plan (LANL 2005, 089331; NMED 2005, 091672). 
A minimum of five samples were collected from each borehole. Additional samples were collected and 
submitted for laboratory analyses based on field observations and field-screening results. If fractures 
were encountered, paired fracture samples were collected: one sample was collected from the rock matrix 
above the fracture, and a second was collected from the fractured core. The ratio of fracture fill to rock 
matrix material in the second sample was estimated from field measurements and included in the sample 
descriptions on the borehole logs. Samples that contained the highest RDX concentrations, based on 
field screening using the D-TECH kit, were submitted for laboratory analyses. 
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Sample management protocols, described in section 3.1.2, were followed. The COC forms and sample 
collection logs for these samples are provided in Appendix F. 

3.1.4 Environmental Field Screening 

Field-screening samples were collected from boreholes at the following locations: surface interval of 
0.0 to 0.5 ft, intervals where staining or other features indicated contamination were encountered, major 
fractures, major lithologic changes, soil/tuff interface, surge beds (for the intermediate boreholes), and 
TD. These samples were screened for VOCs, total HE, RDX, and metals. The shallow boreholes were 
screened every 5 ft, whereas the intermediate boreholes were field screened at least every 20 ft.  

Field screening samples for VOCs were collected and containerized immediately in 125-mL amber glass 
jars. The samples were measured for volatile organic vapors (headspace) using the hand-held MiniRae 
2000 PID, equipped with an 11.7 eV lamp. Total HE was measured using the HE spot test. This test has 
a detection limit of 100 parts per million (ppm), but does not indicate the types of HE, whereas the 
D-TECH kit measures RDX and TNT with a detection limit of 1 ppm. Metals were field screened using a 
QUANTEX energy-dispersive x-ray fluorescence (XRF) spectrometer. Samples were first prepared in the 
field by sieving and placing into appropriate labeled containers. Samples were analyzed for metals 
(barium, chromium, nickel, copper, and lead). All environmental field-screening results were recorded in 
the borehole logs (Appendix D) or field-screening summary table (Appendix D).  

3.1.5 Installation of Temporary Surface Casing and Geophysical Neutron Logging 

The six intermediate boreholes were moisture logged using a neutron probe. Logging was conducted at 
1-ft intervals. The Laboratory supplied the Mount Sopris downhole geophysical logging equipment. The 
neutron probe was operated using a wireline winch. Data were collected and stored on a laptop 
computer. The raw neutron data, measured in counts per second (cps), were converted to percent 
volumetric water content (% vwc) using the standard correlation equation for 9-in.-diameter uncased 
boreholes in Bandelier Tuff. 

3.1.6 Monitoring Well Construction 

Perched water was encountered in one intermediate borehole at location 16-26644 near the 90s Line 
Pond. As a result, a monitoring well was installed in accordance with specifications established in the 
Consent Order, and the well design was reviewed and approved by the NMED before the well was 
constructed (Young 2007, 098733). 

The well casing was threaded, 2-in.-inside-diameter, flush-joint polyvinyl chloride (PVC) pipe that 
conformed to the requirements of ASTM F 480-81 SDR 13.5 (schedule 40) and to the National Sanitation 
Foundation potable-water-quality-grade pipe. The casing was installed approximately 2 ft above the 
ground surface to allow for surface completion. The annulus between the hole and the casing is 
approximately 2 in. A 5-ft well screen was placed across the saturated zone in the borehole. The screen 
is a noncontaminating, factory-constructed, preslotted, flush-joint screen with a slot width of 0.010 in. A 
sand filter pack extends from the bottom of the hole to approximately 5 ft above the top of the screen, on 
top of which a 3- to 5-ft-thick bentonite seal was installed. For the seal, following manufacturer guidelines, 
bentonite pellets were slowly tremied into the hole and hydrated with potable water. The well annulus was 
sealed with a grout slurry, composed of Portland cement and water. A 4-ft-square concrete pad, 
approximately 6 in. thick, was installed at the surface. A water-tight cap was used to protect the PVC riser 
and to prevent unwanted material from entering the well.  
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Well development is not part of the 2006–2007 investigation. A groundwater sample was collected from 
the undeveloped well and submitted for off-site laboratory analyses. Sample management protocols 
described in section 3.1.2 were followed, and COC forms and sample collection logs for the groundwater 
sample are presented in Appendix F.  

3.1.7 Borehole Abandonment 

The shallow subsurface and intermediate borings were abandoned in accordance with the Consent 
Order, the notice of disapproval (NOD) response (LANL 2005, 089653), and the NMED response 
approval (NMED 2005, 091672). Borings greater than 20 ft in depth were filled with bentonite grout by 
filling upward from the bottom via tremie pipe to within 2 ft of the surface, the remainder was grouted to 
surface grade. After 24 h, the backfilled level was checked for settling, and additional grout added as 
necessary. Borings less than 20 ft deep were filled with bentonite pellets and then hydrated. The upper 
3 ft was either filled to the top with bentonite or native soil.  

3.2 Health, Safety, and Security 

All 2006–2007 investigation activities were conducted in accordance with a site-specific health and safety 
plan and an integrated work document, which detailed work steps, potential hazards, hazard controls, and 
required training to conduct the work.   

Both consolidated units are located in a secure area. A project specific security plan was required by the 
facility operations oversight organization to work in the area. All field team members were trained to and 
adhered to the security requirements. 

3.3 Waste Management and Disposal 

The investigation-derived waste (IDW) from the 30s Line and 90s Line investigations included: (1) drill 
cuttings; (2) contaminated personal protective equipment (PPE); (3) other wastes such as plastic, glass, 
disposable sampling supplies and solid decontamination wastes that came in contact with contaminants; 
(4) spent field-screening supplies, (5) petroleum-contaminated soil; and (6) petroleum-contaminated 
adsorbent materials.  

All the wastes generated were characterized, stored, managed, and disposed of per the approved site-
specific waste characterization strategy form (WCSF) and in accordance with all applicable SOPs.  

The drill cuttings were characterized using analytical results from sampled media. One yd3 waste 
containers were individually labeled with a unique identification number and with information regarding 
waste classification, item(s), associated samples, locations from which waste was generated, and date 
generated. The waste was contained in a clearly marked and appropriately constructed waste 
accumulation area. Waste accumulation area postings, regulated storage duration, and inspection 
requirements were based on the type of IDW and its classification.  

The IDW generated during the investigations was characterized as hazardous, nonhazardous, or 
New Mexico special waste. Hazardous waste was transported and disposed of at an approved off-site 
hazardous waste disposal facility, and the nonhazardous waste was disposed of at an approved 
nonhazardous solid waste disposal facility. The WCSF, waste profile forms, chemical waste disposal 
request forms, and uniform hazardous waste manifests are presented in Appendix K.  
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4.0 FIELD INVESTIGATION RESULTS  

The following section presents the results of field investigation activities performed during 2006–2007 at 
30s Line and 90s Line. These activities included the following: surface sampling and surveys, exploratory 
drilling, subsurface sampling and surveys, exploratory geophysical logging, monitoring well installation, 
and groundwater and surface water sampling. Additional details regarding the procedures and methods 
used to carry out these activities were presented in section 3.1 and Appendix C.  

4.1 Surface Conditions at 30s and 90s Line  

The 30s Line and 90s Line SWMUs and AOCs are mesa top locations within TA-16 (Figure 1.1-1). The 
mesa is bounded on the north by Cañon de Valle (approximately 1200 ft north) and on the south by Water 
Canyon (approximately 5500 ft south). The elevation of the mesa ranges from 7700 ft to 7500 ft, and the 
elevation of the 30s Line and 90s Line area is approximately 7600 ft. The topography in the area is 
relatively level, with a gentle slope from west to east. Any native soil present on the TA-16 mesa is 
primarily derived from weathering of the Tshirege Member of the Bandelier Tuff, the El Cajete Pumice 
(including contributions from phenocrysts and phenocryst fragments, devitrified glasses, and minor lithic 
fragments) and from windblown sources (LANL 1998, 059891, Appendix B).   

The surface vegetation community at TA-16 consists of species typical of the Rocky Mountain montane 
conifer forest, which contains several distinct habitat types (LANL 1998, 059891, pp. B-41-B-43). The 
most prevalent habitat type on the mesa top and in the area around the 30s Line and 90s Line is 
ponderosa pine/gambel oak, whereas the canyon bottoms, such as Cañon de Valle, grade into 
ponderosa pine/Douglas fir. The 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 the dominant 
forbs and grasses include bluegrass, mountain muhly, blue gramma, pine dropseed, wormwood, false 
tarragon, tall lupine, and cinquefoil. As the immediate areas in and around the 30s Line and 90s Line did 
not burn during the 2000 Cerro Grande fire, these habitats are fairly mature and well established. 
Additional details on the vegetation communities and habitat types at TA-16 are presented in Appendix B 
of the Phase II RFI report for Consolidated Unit 16-021(c)-99 (LANL 1998, 059891, pp. B-32-B-58). 

TA-16 is a secure industrial area; however, neither the 30s Line nor the 90s Line is currently active. At 
both areas all former buildings and related near-surface structures, such as drainlines and sumps, have 
been removed by D&D. The debris has been removed. Native soil in the vicinity has been disturbed and 
much of the area has been excavated, backfilled, and recontoured.  

Surface water at the 90s Line Pond is seasonal. Typically following spring snowmelt, the pond will have 
standing water until late May or early June. Following the summer rainy season the pond will have 
standing water from late July to October. 

4.1.1 Assessment Surveys  

Before any activity (nonintrusive or intrusive) was performed at either consolidated unit, an EOD walk-
over survey was conducted. A TA-16 representative, with expertise in the identification of high-energy 
explosives and components, performed two EOD surveys in August 2006 (one before nonintrusive field 
activities such as geomorphic and geodetic surveys and the second before actual sampling and 
disturbance of soils). The HE expert did not find chunk HE using visual inspection and did not detect 
dispersed HE using the Laboratory-developed HE spot test. The results indicated the soil in the 30s Line 
and 90s Line areas did not exceed 5% explosive content; thus, it was deemed safe for fieldwork to 
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commence. Throughout the duration of the field activities, soil and sediment samples continued to be field 
screened for HE and at no time did the HE content exceed 5%. 

To mark applicable sampling locations in the field, a geodetic survey was conducted in conjunction with a 
geomorphic assessment of the area. The surveys were conducted on August 15, 16, and 22, 2006. After 
the drilling and sampling activities were complete, a geodetic survey was conducted to record final 
sampling locations. The locations were surveyed on November 28, 2006, January 23, 2007, and 
completed in October 2007 (Appendix D). Figures 4.1-1 and 2.2-1 present all surveyed/sample locations 
for the 30s Line and 90s Line. Geodetic survey results are presented in Appendix D. 

4.1.2 Surface Sampling  

Surface sampling was conducted at four locations in the 90s Line drainage near the confluence with 
Cañon de Valle. Samples were collected at the surface (0.0 to 0.5 ft) and at the soil/tuff interface (typically 
encountered at a depth of slightly more than 0.5 ft in the drainage channel). The approved investigation 
work plan (LANL 2005, 089331; NMED 2005, 091672) called for sampling these locations at depths of 2 ft 
below the soil/tuff interface as well; however, the drainage contains numerous dacite cobbles, and the tuff 
underlying the drainage is densely welded (LANL 2005, 089331, pp. 14-16), preventing hand augering to 
the target sample depth. Furthermore, the drainage channel is steeply incised and prevented accessing 
the sample locations with a drill rig. Boreholes 16-26688 and 16-26684 are located in the same drainage 
approximately 500 ft and 600 ft upgradient and were both drilled to 13 ft. Sample results from these 
boreholes are used to document vertical extent of chemical migration in the drainage. Boreholes 
16-26688 and 16-26684 are closer to the source than the down drainage locations (16-26735, 16-26734, 
16-26736, and 16-26737), which could not be auger drilled. The 90s Line drainage samples were 
collected on December 7, 2006, and analyzed for VOCs, SVOCs, HE, inorganic chemicals, cyanide, 
nitrate, and perchlorate. Appendixes D and I discuss field-screening and analytical results, respectively.   

Forty-two surface samples were collected from all of the near-surface and intermediate boreholes. These 
samples were collected from September 6, 2006 to August 10, 2007, and were analyzed for VOCs, 
SVOCs, HE, inorganic chemicals, cyanide, nitrate, and perchlorate. Some locations were also analyzed 
for anions alkalinity, chromium(VI), and total dissolved solids. Field screening indicated no HE or VOCs in 
the surface soils. Appendixes D and I discuss field-screening and analytical results, respectively.   

4.2 Subsurface Conditions at the 30s Line and 90s Line 

The subsurface conditions and geology of the TA-16 mesa has been studied by the former ER Project 
and the Laboratory’s Groundwater Protection Program. Multiple intermediate and deep boreholes have 
been drilled and logged and have provided information relevant to the interpretation of the subsurface 
stratigraphy in the vicinity of the 30s Line and 90s Line Ponds. These following reports include 
descriptions of the stratigraphy of the mesa: 

• Regional well R-25, located approximately 3000 ft east of the Ponds area (Broxton et al. 2002, 
072640, p. 8) 

• Regional well R-26, located approximately 1500 ft northwest of the Ponds area (Kleinfelder 2005, 
087846, p. 17) 

• Intermediate well CdV-R-37-2, located approximately 8000 ft southeast of the Ponds area (LANL 
2002, 073707, p. 16) 

• Intermediate well CdV-16-1(i), located approximately 3000 ft northeast of the Ponds area 
(Kleinfelder 2004, 087844, p. 4) 
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• Intermediate borehole CdV-16-2(i), located approximately 5000 ft east of the Ponds area 
(Kleinfelder 2004, 087843, p. 3) 

• Intermediate borehole CdV-16-3(i), located approximately 4500 ft southeast of the Ponds area 
(Kleinfelder 2004, 087845, p. 4) 

Locations of the boreholes, wells, and stratigraphy beneath the Pajarito Plateau are shown in 
Figures 4.2-1 and 4.2-2. A brief description of the geology underlying the consolidated units follows, and 
further details are provided in the approved 30s Line and 90s Line investigation work plan (LANL 2005, 
089331, pp. 14-17).  

The Pajarito Plateau (on which the Laboratory and TA-16 are situated) is composed of a thick 
accumulation of Pleistocene age volcanic and volcaniclastic rocks including the Bandelier Tuff. The 
Bandelier Tuff is a sequence of ash-flow and air-fall deposits that include three members; they are from 
bottom to top, the Guaje, Otowi, and Tshirege Members. The Tshirege Member stratigraphically underlies 
TA-16. 

The Tshirege Member comprises several units and resulted from successive ash-flow depositions 
separated by periods of inactivity allowing for the partial cooling of individual units. Properties related to 
water flow and contaminant migration (e.g., density, porosity, degree of welding, fracture content, and 
mineralogy) vary vertically and laterally throughout the unit as a result of variations in local emplacement 
temperature, cooling history, thickness, gas content, and chemical composition. The Tshirege Member of 
the Bandelier Tuff is 384 ft thick in regional well R-25 (Broxton et al. 2002, 072640, p. 20). Tshirege 
Member Unit 4 (Qbt 4) is made up of a series of variably welded vitric to devitrified ash-flow tuffs that 
extend to a depth of 84 ft in regional well R-25. Unit 4 is characterized by discontinuous, crystal-rich, fine-
to coarse-grained volcanic surge deposits. The lower, more indurated parts of unit 4 are also fractured. 
These fractures and surge beds are potential groundwater pathways. Unit 4 makes up the mesa-top unit 
at TA-16 and outcrops on the slopes extending into the canyons. 

Tshirege Member Unit 3 (Qbt 3 and Qbt 3t) is poorly to moderately welded and indurated to slightly 
indurated. It tends to be a cliff-forming unit of the Pajarito Plateau. Qbt 3t is transitional and is a devitrified 
ignimbrite that grades from moderately welded at the top to nonwelded 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 
the 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 Qbt 3 and Qbt 3t) is 145-ft 
thick in well R-25 (Broxton et al. 2002, 072640, p. 22). 

Tshirege Member Unit 2 (Qbt 2) 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 to partially welded at the base. Unit 2 is 103 ft thick in well R-25 (Broxton et 
al. 2002, 072640, p. 22). Qbt 2 is extensively fractured in many outcrops across the Laboratory as a result 
of contraction during postdepositional cooling. The cooling fractures are visible on the mesa edges. In 
general, such fractures are vertical to subvertical and dissipate near the bottom of the unit. The base of 
unit 2 has a series of thin, discontinuous, crystal-rich, fine- to coarse-grained surge deposits, some with 
clearly defined bedding structures.  

Tshirege Member Unit 1v (Qbt 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. Unit 1v is 29.5 ft thick in well R-25 but was not broken into subunits (Broxton et al. 
2002, 072640, p. 22). Qbt 1vu is the uppermost portion. It is devitrified and consists of vapor-phase, 
altered ash-fall and ash-flow tuff. This subunit is unconsolidated at its base and becomes moderately 
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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. Qbt 1vc (c stands for colonnade) is named for the columnar jointing visible in cliffs forming from this 
unit. Unit 1vc is poorly welded, devitrified ash-flow tuff at its base and top becoming more welded in its 
interior. 

The basal contact of unit 1vc is characterized by an abrupt change from devitrified (crystallized) matrix to 
vitric (glassy) matrix in the underlying unit 1g (g stands for glassy). Vitric pumices in unit 1g stand out in 
relief against the weathered outcrops, but devitrified pumices above this interval are weathered out. In 
outcrop, this devitrification interval forms a prominent erosional recess termed the “vapor-phase notch”. 
There is no depositional or compositional break associated with the vapor-phase notch; the abrupt 
transition indicates 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. The unit is about 20 ft thick in well R-25 (Broxton et al. 2002, 072640, 
p. 22). 

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 well R-25 is 2.2 ft (Broxton et al. 
2002, 072640, p. 22).   

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 well R-25. The 
interval is 125-ft thick in well R-25 (Broxton et al. 2002, 072640, p. 22). This anomalously large thickness 
indicates that well R-25 was located in a paleodrainage on the surface of the underlying Otowi Member of 
the Bandelier Tuff.  

The Otowi Member tuff is 341.5 ft thick in well R-25 (Broxton et al. 2002, 072640, p. 22). The tuff is 
massive, poorly consolidated, nonwelded, pumice-rich, and mostly vitric ash flows. 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 well R-25. It is the basal air-fall 
deposit of the Otowi Member of the Bandelier Tuff. The occurrence of the Guaje Pumice Bed at well R-25 
is thinner than occurrences farther to the east and north, indicating 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 well R-25. The Puye Formation in well 
R-25 is an alluvial fan deposit made up 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 consist of poorly consolidated and 
poorly sorted boulders, cobble, gravels, and sands. Boulders up to 2 ft in diameter are present in 
well R-25.  

The Puye Formation is more than 1090 ft thick in well R-25, extending from a depth of 852 ft to below the 
total depth of 1942 ft (Broxton et al. 2002, 072640, p. 22). It is overlain by a 1.5-ft-thick late-Miocene 
paleosol deposit characterized by brown, massive, generally fine-grained sediment with highly scattered 
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pebbles. Two subunits of the Puye Formation are recognized in well R-25 and are classified based on the 
provenance of their dominant clasts: (1) the upper Pajarito Mountain unit at depths from 852 to 1657 ft 
and (2) the Rendija Canyon unit at depths from 1657 to 1942 ft. The upper Pajarito Mountain unit is the 
eastern part of a fan that was contemporaneous with eruption of the upper dacite of Pajarito Mountain. 
The Rendija Canyon unit represents the southern part of a fan that was contemporaneous with eruption 
of the rhyodacite of Rendija Canyon. Lithification at both units is poor and as such is likely to sustain open 
fractures.  

Lava flows of the Tschicoma Formation occur in well CdV-R-37-2 (LANL 2002, 073707, p. 23), to the 
southeast of well R-25 but were not found in well R-25. In addition, they were intercepted in the 
CdV-16-3(i) borehole located southeast of the ponds area (Kleinfelder 2004, 087845, p. 12).  

Thus, the transition between subsurface dacite and the Puye Formation probably occurs to the east of the 
TA-16 ponds. 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 borehole CdV-R-37-2 and from 900 ft to a total 
depth of approximately 1400 ft in borehole CdV-16-3(i).  

Perched Intermediate Waters 

Perched water occurs in the Bandelier Tuff and in basalts of the Pajarito Plateau (LANL 2000, 066802, p. 
2-32). Perched water frequently forms at horizons where medium properties change dramatically, such as 
at paleosol horizons, surge beds, or zones containing clays or caliche. Perched waters have been 
observed in mesa top boreholes at TA-16 (LANL 1996, 055077, pp. 11-12; LANL 1998, 059891, section 
4; Broxton et al. 2002, 072640, pp. 44-47).  

Springs and seeps in the canyon bottoms of TA-16 represent discharge points of shallow (less than 200 ft 
depth) perched water in the vadose zone. The Phase II RFI report for TA-16-260 (LANL 1998, 059891, 
section 4) and the Phase III RFI report (LANL 2003, 077965, section 4) provide details on these springs, 
seeps, and the perched zones. The investigations for the TA-16-260 outfall have shown that 
(1) connectivity between the mesa top and springs is rapid (less than 6 months), based on a tracer study; 
(2) the springs are manifestations of zones of saturated ribbons in the vadose zone (most boreholes 
drilled on the mesa top have not intersected perched waters); (3) the perched zones appear to be 
concentrated within the transition zone between Tshirege units 3 and 4, which is characterized by several 
localized basal surge units; and (4) there are multiple recharge zones for these shallow perched zones, 
including outfalls from buildings used for processing, mesa-top ponding areas (such as the 90s Line 
Pond), and diffuse recharge from east of the Pajarito Fault Zone (LANL 2003, 077965, section 4).  

Two mesa-top boreholes (16-02666 and 16-02665) drilled during previous investigations intersected 
water but dried up soon after drilling and only occasionally rewet during high-recharge time periods (LANL 
1998, 059891, p. 4-6). A third borehole (16-02669) drilled during this investigation intersected water at a 
depth of approximately 145 ft bgs (LANL 1998, 059891, p. 4-6). Analytical results from one of these wells 
(monitoring well 16-02669 located adjacent to the 90s Line Pond) indicated that HE has migrated 
vertically to at least the first perched groundwater interval at approximately 120 ft bgs (LANL 2003, 
077965, p. 4-58). Results for the well installed during this investigation are discussed below. Water 
identified as perennial perched intermediate waters has been found in wells SHB-3, R-25, R-26, borehole 
CdV-16-1(i), and well CdV-16-2(i)r (Figures 4.2-1). Well SHB-3 had a static water level of 664 ft in 1992, 
which is consistent with its containing a perennial perched zone. Perched water was encountered in well 
R-25 at a depth of 747 ft within the Otowi Member of the Bandelier Tuff and extending intermittently to a 
depth of 1132 ft within the Puye Formation (Broxton et al. 2002, 072640, p. ix). Hydraulic head 
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measurements in this zone decrease with depth, indicating that there is a downward vertical gradient and 
that this well is located in a recharge area. Well R-26 encountered what is probably a perched zone at 
604 ft (Kleinfelder 2005, 087846, p. 9). Well CdV-16-1(i) encountered water at a depth of 563 ft 
(Kleinfelder 2004, 087844, p. 4), which is roughly consistent with the depth to the perched zone in 
well R-25. Well CdV-16-2(i)r intersected water at depth of 836 ft.   

Borehole video logs and drilling observations for boreholes CdV-R-15-3, CdV-R-37-2, and CdV-16-1(i) 
record small quantities of what may be perched water (Kopp et al. 2002, 073179, p. 27; LANL 2002, 
073707, p. 27; Kleinfelder 2004, 087843, p. 10). However, the screens installed to capture water from 
these zones have never produced enough for sampling. Small, ephemeral perched water zones 
apparently existed in these boreholes, but they were not of the scale of the perched zones in well R-25. 
Well CdV-16-2(i)r has produced sufficient water for sampling and appears to intersect a saturated zone 
several feet thick; however, test data indicate the zone is extremely limited in aerial extent (Kleinfelder 
2004, 087843).  

The groundwater from the perched zone in well R-25 contains concentrations of RDX (Broxton et al. 
2002, 072640, p. 59) greater than the EPA lifetime health advisory (HA) limit (maximum RDX 
concentration of 84 μg/L compared with the current EPA lifetime HA limit of 2 μg/L) (EPA 2004, 085204, 
p. 6). Data from recently drilled boreholes CdV-16-1(i) and CdV-16-2(i)r also have levels of RDX greater 
than the EPA HA limit (LANL 2007, 098734; LANL 2007, 095787), although the levels are lower than 
those observed in well R-25 (Broxton et al. 2002, p. 58, 072640, p. 59).  

Regional Aquifer 

The regional aquifer of the Pajarito Plateau is the only aquifer capable of supporting a large-scale 
municipal water supply (Purtymun 1984, 006513, p. 1). The regional aquifer extends throughout the 
Española Basin (an area of roughly 6000 km2) and reaches its maximum thickness beneath the Pajarito 
Plateau (Cordell 1979, 076049). The regional aquifer is located primarily in the Santa Fe Group and the 
Puye Formation.  

The depths to the regional aquifer range between about 1500 ft (along the western edge of the plateau) to 
about 600 ft (to the east). The depths to the regional aquifer at TA-16 are 1490.5 ft (at well R-26 west of 
the TA-16 ponds) (Kleinfelder 2005, 087846, p. 22), 1245 ft (at well CdV-R-15-3 east of Cañon de Valle), 
1197 ft (at well CdV-R-37-2 southeast of TA-16), and 1286 ft (at well R-25 northeast of the TA-16 ponds) 
(LANL 2003, 077965, p. B-20). The regional aquifer may have been penetrated at a depth of 1350 ft in 
the CdV-16-3(i) borehole (Kleinfelder 2004, 087845). The nearest production well to TA-16 is PM-2 in 
Pajarito Canyon 4 to 5 mi east of the operational areas at TA-16. Figure 4.2-3 depicts water-table 
elevations in the regional aquifer across the Pajarito Plateau.  

The regional aquifer at well R-25 also exhibits a downward head gradient, indicating that this area is a 
zone of recharge (Broxton et al. 2002, 072640, p. 47). Lateral gradients in the regional aquifer are 
typically on the order of 0.02 to 0.03. Estimates of groundwater flow and contaminant transport have been 
evaluated using the existing aquifer model (Nylander 2003, 076059.1) well as using site-specific modeling 
in support of the deep groundwater corrective measure evaluation for Consolidated Unit 16-021(c)-99 and 
the evaluation of TA-16 monitoring wells (LANL 2007, 098734; LANL 2007, 095787) These evaluations 
consider the three-dimensionality of the groundwater flow paths, the spatial distribution of recharge along 
the canyons, media heterogeneity, and the time variation of pumping in water-supply wells.  
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Vadose Zone 

The region beneath the ground surface and above the regional aquifer is called the vadose (unsaturated) 
zone. This discussion focuses on the vadose zone beneath the TA-16 mesa top. The principal source of 
moisture in the vadose zone is either rain or snowmelt. Infiltration occurs either on mesa tops or canyon 
bottoms. Subsurface movement of moisture is predominantly vertical and is influenced by the properties 
and conditions of the vadose zone. Lateral flow can also occur when there are significant contrasts in 
hydrologic properties between adjacent units. Surge beds may be a particularly favorable zone of lateral 
mobility because of their high porosity; however, the bed thickness and lateral extent can be very 
discontinuous.  

The geologic properties of the Bandelier Tuff that most influence fluid flow in the vadose zone are the 
degree of welding and the presence of fractures or deformation bands (LANL 2007, 095787, p. 35-38). 
There are significant heterogeneities in these properties within the TA-16 vadose zone. Welded tuffs tend 
to have less matrix porosity and more fractures than nonwelded tuffs. Fractures in welded tuffs may 
include relatively closely spaced cooling joints as well as tectonic fractures. Nonwelded tuffs also have 
fractures but generally fewer than welded tuffs. Saturated hydraulic conductivities in the Bandelier Tuff 
beneath the TA-16 mesa top range over 5 orders of magnitude between subunits in units 4 and 3t (LANL 
2003, 077965, p. 4-58). In boreholes drilled at TA-16, saturated hydraulic conductivity ranges from 
3.8 × 10–3cm/s in a surge unit to 9.8 × 10–9 cm/s in a densely welded subunit.  

Several competing effects determine moisture content, degree of saturation, and resultant likelihood of 
flow and contaminant transport. Although water moves slowly through unsaturated tuff matrix, it can move 
relatively rapidly through fractures and surge beds if saturated conditions exist (Hollis et al. 1997, 
063131). Because of the higher precipitation levels at TA-16, volumetric moisture levels at TA-16 tend to 
be higher than at TAs east of TA-16. Isolated intermittent saturated zones have been found in boreholes 
at TA-16 near the 90s Line Pond and near the head of Martin Spring Canyon (LANL 2003, 077965, 
p. 4-55). Such zones are the basis for the saturated ribbons on the conceptual model diagram 
(Figure 4.2-4).  

4.2.1 Exploratory Characterization Drilling 

The 2006–2007 investigation at the 30s Line and 90s Line was implemented in two stages. The majority 
of the work was completed between September 6, 2006 and January 26, 2007. Conditions at the site 
(water in the 90s Line Pond) prohibited the completion of the fieldwork at this time. The team remobilized 
when the 90s Line Pond was dry to drill at locations within and adjacent to the pond. This second stage of 
work was conducted from July 19, 2007, to August 10, 2007. Before exploratory drilling was conducted at 
the 30s Line and 90s Line, the above- and belowground structures and utilities were located; these 
structures are described in the TA-16 HIR (LANL 2005, 089331, pp. B-3, B-8, and B-32) and shown in 
Figure 1.1-2.  

Eighty-one boreholes were drilled during the first part of the investigation. Three intermediate boreholes 
(locations 16-26731, 16-26732, and 16-26733) were drilled to approximate depths of 150 ft, and 
78 boreholes were drilled to depths ranging from 10 ft to 50 ft bgs (Table 4.2-1). Nine boreholes were 
drilled during the second stage of the investigation. Three intermediate boreholes (locations 16-600938, 
16-26643, and 16-26644) were drilled to approximate depths of 150 ft bgs, and six boreholes (locations 
16-26647, 16-26648, 16-26649, 16-26692, 16-600933, and 16-26673) were drilled to depths ranging from 
12 ft to 50 ft bgs. Table 4.2-1 presents the borehole locations and total depth for all boreholes drilled at 
Consolidated Units 16-007(a)-99 and 16-008(e)-99 for the 2006–2007 investigations. Figure 4.1-1 shows 
the locations of the boreholes. The shallow boreholes were designed to define lateral and vertical extent 
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of contamination from the 30s Line and 90s Line, and the associated former structures such as sumps, 
buildings, and drainlines. The intermediate boreholes were designed to define the vertical extent of 
contamination in the vadose zone associated with the 30s Line and 90s Line. 

Detailed lithologic logs were completed for each boring, including information such as percent recovery; 
lithology, lithologic unit thickness, color, relative moisture content, grain size and distribution; and any 
other field observations. The borehole logs are presented in Appendix D.  

Borehole location 16-26642 (and all the intermediate boreholes drilled in the 30s Line and 
90s Line Ponds) is located at a surface elevation of approximately 7600 ft. The soil/tuff interface was 
encountered at approximately 4 ft; the upper tuff unit is Qbt 4. The thickness of Qbt 4 is approximately 
38 ft and is underlain by Qbt 3t to a bottom depth of 150 ft. Fractures were encountered at various 
depths; the fractures contained clay coatings and had variable (dry to moist) moisture content. Further 
details on the boreholes are provided in the sections below.  

4.2.2 Soil and Rock Characterization Sampling 

Soil and rock characterization samples were collected from core recovered from all ninety-nine borehole 
locations at Consolidated Units 16-007(a)-99 and 16-008(e)-99 to determine the lateral and vertical extent 
of contamination. A total of 252 samples were collected from soil and tuff media during the investigation. 

A summary of all investigation samples collected in solid media by borehole location and corresponding 
sampled depths, media, and the analyses requested is presented in section 6 and Appendix I. 
A summary of all QA/QC samples collected in solid media by borehole location and corresponding depths 
(if applicable), sample type, media, and the analyses requested is also presented in Appendix I. The 
analytical data program QA and QC review of the rejected data is presented in Appendix G. All analytical 
data are presented with field COC forms in Appendix F. The sample locations are shown in Figure 4.1-1. 
Sampling strategy and selection of laboratory analytical procedures are discussed in section 3.1.3.2. Field 
screening results are presented in Appendix D.  

All soil and tuff samples were submitted to the SMO for processing and transport to off-site contract 
laboratories that are on the EP Directorate-approved list of suppliers. The soil and tuff samples were 
analyzed for VOCs, SVOCs, HE, inorganic chemicals, cyanide, nitrate, and perchlorate. Samples 
collected from the locations at, and downgradient from, drainages associated with former building 16-93 
were also analyzed for hexavalent chromium [chromium(VI)], based on previous results noted during the 
1996 VCA investigation (LANL 1997, 087847, pp. 89–91). Samples collected from all locations associated 
with this investigation were analyzed for target analyte list (TAL) metals including chromium, but not 
chromium(VI). The samples located at the former drum storage area were analyzed for total petroleum 
hydrocarbons (diesel).  

4.2.3 Environmental Field Screening 

All samples were qualitatively screened for health and safety purposes and to select sample locations for 
fixed-laboratory analysis. Field-screening methods included (1) screening for gross radioactivity (beta-
gamma) using a sodium iodide detector; (2) HE spot testing; (3) immunoassay testing for RDX; (4) total 
organic vapor headspace screening using a PID; and (5) total metals screening, primarily for barium, 
using an XRF analyzer. Section 3.1.4 describes these methods. 

D-TECH immunoassay test kits from Strategic Diagnostics, Inc., were used to field screen both soil and 
tuff samples for RDX and TNT. This semiquantitative field-screening method was used to guide drilling 
and sampling investigation activities and enable the volume of contaminated soil/tuff to be estimated. 
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Organic vapors in soil and tuff samples were screened by placing a sample in a plastic 125-mL jar or 
resealable bag; these containers were partially filled and allowed to stand for a minimum of 5 min to allow 
for vapor equilibration. Vapors in the container headspace were measured using a PID with the probe 
inserted through a small opening. A QUANTEX XRF instrument was used to field screen for barium, 
chromium, nickel, copper, and lead in the lowermost depth interval of each boring.  

Field screening was used to guide the selection of samples submitted to off-site laboratories for analysis 
and to confirm the total depth of drilling at all locations. Sample locations 16-26719, 16-26721, 16-26723, 
16-26730, 16-26732, 16-26652, 16-26690, 16-26692, 16-26693, 16-26706, 16-26710, 16-26840, 
16-26662, 16-26680, and 16-26680 contained RDX at concentrations exceeding 1 ppm (based on 
D-TECH analysis). Screening samples from within the boreholes that contained the highest RDX 
concentrations were collected and submitted for off-site analyses. Drilling of these boreholes continued 
until RDX was not detected with the D-TECH screening. 

Borehole location 16-26692 contained barium at concentrations that ranged from 1536 ppm (at 10-ft 
depth) and 5000 ppm (at 35-ft depth) based on XRF screening. This borehole location was drilled to a 
bottom depth of 44.5 ft where barium was not detected above background based on XRF screening.  

Appendix D presents all environmental field-screening results.  

4.2.4 Exploratory Borehole Geophysical Logging 

The intermediate boreholes (locations 16-26731, 16-26732, 16-26733, 16-600938, 16-26643, and 
16-26644) were moisture-logged with a neutron probe, after drilling to TD. Logging was conducted at 1-ft 
intervals to TD in accordance with SOP-7.05, Subsurface Moisture Measurements Using a Neutron 
Probe. Appendix D presents the neutron-probe results.   

4.2.5 Exploratory Borehole Abandonment 

All boreholes drilled in the 2006–2007 investigation have been plugged and abandoned. The boreholes 
were abandoned by emplacement of a bentonite and cement mixture (grout) from the bottom of the 
boring to the surface using a tremie pipe. All boreholes less than 20 ft deep were abandoned with 
bentonite chips.   

4.3 Groundwater Conditions at 30s and 90s Line Ponds 

Saturated conditions were only encountered at one borehole location at the 90s Line: location 16-26644. 
All boreholes drilled at the 30s Line were dry.  

4.3.1 Perched-Intermediate Water Near 90s Line Pond 

During drilling of borehole location 16-26644, a saturated interval was identified from 140 to 145 ft bgs. 
This zone was a densely welded tuff with clay-filled fractures. The target depth of this borehole was 150 ft 
bgs. After the drill string was pulled from the bottom of the hole, a standing water level was measured at 
138 ft bgs. Water samples were collected using a bailer attached to a wire line. A total of 10 L of water 
was collected for off-site analyses. The water was extremely turbid, probably from the clay filled fractures. 
The closest monitoring well, location 16-02669, remained dry. Location 16-02669 is 169 ft deep and is 
sited less than 100 ft northeast of borehole location 16-26644.  
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4.3.2 Monitoring Well Installation 

A single completion monitoring well was installed at location 16-26644. The design was approved by 
NMED (Young 2007, 098733). The well is a 2-in.-diameter PVC pipe with a 15 ft screened interval from 
147 to 132 ft bgs. The well completion diagram is presented in Appendix D. The most recent water-level 
measurement (October 10, 2007) indicated the water level remains at ~135 ft bgs.  

4.4 Surface Water Conditions at the 90s Line Pond 

Fall rainstorms in 2006 and snow pack in 2007 were greater than in the previous few years, and standing 
water persisted in the 90s Line Pond until mid-July 2007. Consecutive rainstorms in August 2007 quickly 
refilled the dry pond.   

4.4.1 Surface-Water Sampling at the 90s Line Pond 

Surface-water samples were collected quarterly from the 90s Line Pond as part of the corrective 
measures study (CMS) for Consolidated Unit 16-021(c)-99. Additionally, a single grab sample of surface 
water was collected in August 2007 during the drilling of borehole location 16-26644.  

4.5 Summary of Current Site Conditions 

Surface and near-surface conditions at 30s and 90s Lines include soil/fill overburden and seasonal 
ponded water. Both lines are capped by a mixture of native soil and fill overburden, ranging in thickness 
from 2 to 18 ft bgs, thicker overburden corresponding to areas excavated and backfilled (e.g., base of 
former 30s Line Pond). The soil/fill is underlain by Qbt 4. As a result of previously conducted D&D 
activities at both sites, much of the surface and near surface is disturbed, recontoured, and reseeded, 
resulting in relatively flat surface contours across each site hosting grassy fields bounded by the 
surrounding ponderosa pine woodland. Another result of facility operations and D&D activities is that 
undisturbed native soil of the TA-16 mesa is rare: most of the surface and near-surface samples collected 
were a combination of native soil and introduced soil, fill, or crushed tuff.  

During wet seasons, standing water collects and temporarily resides (primarily in the 90s Line Pond) on 
the surface at the 90s Line; the 30s Line does not appear to retain standing surface water. At 90s Line, 
water runoff remains at the surface for a few days and often, in the case of 90s Line Pond, for months on 
up to a year. Although the former drainages remain intact at both sites, the very low gradient (probably 
from regrading) of 90s Line results in little to no drainage of stormwater off-site; therefore, much of the 
seasonal precipitation can leave the boundaries of the site only via slow infiltration into the subsurface 
and/or evaporation. Only the former drainages associated with former buildings 16-92 and 16-93 appear 
to have sufficient gradient to allow noticeable runoff to the drainage northeast of 90s Line into Cañon de 
Valle.  

Subsurface conditions at both 30s Line and 90s Line include an expansive vadose zone (greater than 
700 ft thick), isolated perched saturated zones within the vadose zone, and the regional aquifer. Although 
the 2006–2007 investigation only characterized the upper section of the vadose zone (to 150 ft bgs) 
beneath 30s Line and 90s Line, investigation results confirmed the presence of multiple fractures, surge 
beds, and other heterogeneities (including variations in degree of welding) within the underlying tuff 
beneath both 30s Line and 90s Line. Fractures were encountered at multiple depths, were often clay-
filled, and had variable (dry to moist) moisture content. Surge beds or unconsolidated sediment were 
encountered in two of the intermediate borings: at 69 to 71 ft bgs and 147 to 149 ft bgs at location 
16-26731 (30s Line) and at 28 to 30 ft bgs at location 16-26643 (90s Line). Isolated sections within 
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individual tuff units (e.g., Qbt 4 and Qbt 3) varied greatly in degree of welding, often causing difficult 
drilling conditions. 

Results of the 2006–2007 investigation also confirmed that the subsurface at the 30s Line and 90s Line, 
though predominantly unsaturated, does also contain an isolated pocket of saturation. Water was 
encountered at 90s Line in location 16-26644 at approximately 135 to 145 ft bgs. The saturated zone 
occurred in densely welded, fractured (clay-filled) Qbt 3 tuff. These observations are consistent with the 
current TA-16 conceptual site model where saturated zones exist in the vadose zone and are associated 
with surge beds or fractures (Figure 4.2-4) (LANL 2007, 095787, section 5). The recharge source for this 
zone is unknown but may include, in part, water infiltrating from 90s Line Pond. 

4.5.1 Contaminant Fate and Transport 

Site conditions at 30s Line and 90s Line as observed during the 2006–2007 Investigation confirm the 
results of previous investigations conducted on the TA-16 mesa top and are consistent with the current 
understanding of the TA-16 conceptual site model (Figure 4.2-4). The TA-16 conceptual site model 
indicates that infiltration of water into the subsurface and the subsequent transport of water, natural 
solutes, and contaminants within the subsurface via one or more of the following; faults, fractures, 
deformation bands, and/or surge beds, is the primary mechanism by which contamination travels from 
TA-16 source areas through the vadose zone and potentially reaches the waters of the regional aquifer.  

Based on analytical results obtained from previous investigations the primary contaminants potentially 
released within 30s Line include: HE (principally HMX, RDX, TNT) and HE byproducts (e.g., DNT, DNB, 
TNB); VOCs; SVOCs, including PAHs (LANL 2005, 089331, Appendix B); and inorganic chemicals. 
Contaminants potentially released at 90s Line include uranium, HE (principally TNT and RDX), HE 
byproducts, VOCs, SVOCs, cyanide, and inorganic chemicals associated with electroplating activities 
(LANL 2005, 089331, Appendix B). Barium, chromium, copper, nickel, and uranium are the inorganic 
chemical contaminants of greatest concern because these metals are known to have been associated 
with 90s Line HE-processing and plating operations. 

The relevant release and transport processes associated with these contaminants are a function of 
chemical-specific properties that include the relationship between the physical form of the constituents 
and the nature of the constituent transport processes in the environment. Specific properties include the 
degree of saturation and the potential for ion exchange (barium and other metals) or sorption and the 
potential for natural bioremediation. The transport of VOCs occurs primarily in the vapor phase by 
diffusion or advection in subsurface air. Relatively water-soluble low-vapor-pressure constituents, such as 
HE and metals, are especially susceptible to release and transport by infiltration of water through the 
vadose zone or by alluvial water pathways (Reid et al. 2005, 093660, pp. 645–657).  

The primary potential release and transport mechanisms for contaminants at 30s and 90s Lines are direct 
discharge, precipitation, sorption, mechanical transport, dissolution and advective transport in water, 
volatilization, diffusion, and dispersion. Less significant transport mechanisms include wind entrainment 
and dispersal of surface soil and uptake of contaminants from soil and water by biota.  

Studies of contaminant distributions at such TA-16 sites as TA-16-260 (LANL 1998, 059891), the 90s 
Line (LANL 1997, 087847), and V-Site (LANL 1999, 063973) indicate that, after the initial deposition of 
contaminants at outfall discharge points or sump and drainline leak points, high levels of contaminants 
tend to remain concentrated in the vicinity of these deposition points. The specific gravity of RDX and 
HMX tends to cause particulates of these compounds discharged from sumps and drainlines to be 
deposited at water settling areas (e.g., outfall discharge areas or points of leakage).  
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Many inorganic chemicals, such as barium, have a high affinity for adsorption on clays, oxides, and 
hydrous oxides, with literature values for sorption coefficients in soil ranging from 66 to 2800 mL/g (Myers 
2003, 076188, p. 3). These inorganic compounds tend to bind to fine particulates or precipitates as new 
phases and are transported by physical processes such as sediment transport via stormwater runoff and 
redeposition. In Cañon de Valle and presumably other canyons, the fine particle-sized fraction appears to 
contain the highest inventories of highly adsorbing contaminants such as barium (LANL 2003, 077965, p. 
5-16; Reid et al. 2005, 093660, pp. 645-657).  

Dissolution and advective transport in water is a particularly important mechanism for HE compounds. 
Many HE constituents, such as RDX and HMX, do not tend to adsorb on particulates in the environment 
and tend to be transported in the dissolved phase (LANL 2003, 077965, p. 5-17). Rain, vadose-zone 
water, or melting snow becomes primary transport mechanisms for these types of contaminants through 
surface water, the vadose zone, or alluvial systems. At TA-16, transport through the vadose zone is 
known to be primarily along fast pathways such as fracture zones and surge beds (LANL 1998, 059891, 
p. 4-96; LANL 2003, 077965, section 5) that are intermittently saturated.  

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

Previous investigations indicate that mesa vadose zone contamination is concentrated beneath source-
area SWMUs, such as 30s Line and 90s Line but also confirm the importance of hydrologic heterogeneity 
in the mesa vadose zone groundwater flow regime and its role in transporting contaminants through the 
vadose zone and into deep groundwater (LANL 2007, 095787). Analytical results obtained from samples 
collected during the 2006–2007 investigation, summarized in the following section, will help to confirm or 
determine whether 

• the nature of contamination and the primary COPCs are consistent with the results obtained from 
previous investigations,  

• contamination remains concentrated in the vadose zone beneath 30s and 90s Line Pond (as 
predicted by the TA-16 site conceptual model) or whether a significant lateral component of 
contaminant transport exists at these sites, and 

• contamination levels are of sufficient levels in the solid media and/or water to pose 
recommendations of additional removal and/or clean-up. 

5.0 REGULATORY CRITERIA 

This section describes the criteria used for screening COPCs and for evaluating potential risk to 
ecological and human receptors. Regulatory criteria identified by medium in the Consent Order include 
cleanup standards, risk-based screening levels, and risk-based cleanup goals. 

The objective of the current investigation is the characterization of the nature and extent of contamination 
at 30s Line and 90s Line. For each consolidated unit, the regulatory criteria and the data gathered during 
the investigation are used to identify COPCs (Appendix I), their distribution in the environment 
(sections 6.1 and 6.2 and Appendix I), and the resulting potential human and ecological risks 
(sections 7.2 and 7.4 and Appendix J). The results of the data assessment as well as the screening-level 
risk evaluations will determine whether additional corrective actions are required at the sites. 
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5.1 Current and Future Land Use 

The current land use within and surrounding the 30s Line and 90s Line consolidated units is industrial. 
NMED has approved industrial land use at TA-16 for the 260 outfall CME (NMED 2000, 070649). TA-16 
is a Laboratory high-security site maintained by fencing and manned access control points. It is expected 
that the land use will remain industrial for the reasonably foreseeable future. However, as both sites have 
been abandoned since the mid-1990s and all former structures removed, their location may be favorable 
to potential development in the future, supporting additional Laboratory industrial activities. Therefore, 
potential construction activity is assessed for both consolidated units. The residential scenario is also 
evaluated for both consolidated units, as required by the Consent Order, for comparison purposes.   

5.2 Screening Levels 

Human health screening assessments were conducted for both 30s Line and 90s Line using NMED soil 
screening levels (SSLs) for chemicals (NMED 2006, 092513). For chemicals for which NMED SSLs were 
not available, EPA Region 6 (EPA 2007, 095866) or EPA Region 9 
(http://www.epa.gov/region09/waste/sfund/prg/index.html) screening levels were used. An ecological 
screening assessment was performed using the Laboratory’s ecological screening levels (ESLs) 
(LANL 2005, 090032). Surface water and groundwater were compared to available water-quality 
standards including New Mexico Water Quality Control Commission (NMWQCC) surface water standards 
(20.6.4 New Mexico Administrative Code [NMAC]), NMWQCC groundwater standards (20.6.2 NMAC), 
the EPA maximum contaminant levels (MCLs) (EPA 2003, 076871), and Region 6 tap water screening 
levels (EPA 2003, 076871; EPA 2007, 095866).  

5.2.1 Screening Levels for Soil and Tuff 

Human health risk screening assessments (Appendix J) were performed according to NMED (NMED 
2006, 092513) and EPA Region 6 guidance (EPA 2007, 095866). SSLs are used to evaluate the COPCs 
in soil, sediment, and tuff for the industrial, construction worker, and residential scenarios. If an NMED 
SSL is not available for a chemical, the EPA Region 6 or Region 9 human screening level is used 
(adjusted to a risk level of 10–5 for carcinogens) (EPA 2007, 095866). SSLs used for noncarcinogenic and 
carcinogenic COPCs at the 30s Line and 90s Line are presented in Appendix J (Tables J-4.2-1 to 
J-4.2-14).  

The Laboratory’s ecological risk screening methodology (LANL 2004, 087630) and ESLs from the 
ECORISK Database, Version 2.2 (LANL 2005, 090032) were used to evaluate potential ecological risk. 
The ESLs used are presented in Appendix J (Table J-4.1-3). 

5.2.2 Screening Levels for Surface Water 

The Laboratory has not established BVs for chemicals in surface water; therefore, all detected chemicals 
in the surface water collected from 90s Line Pond are screened against available state surface water 
quality standards. The NMWQCC standards for interstate and intrastate surface waters are the primary 
standards for comparing all constituents detected in the 90s Line surface water (20.6.4 NMAC). As 
multiple NMWQCC standards for surface water are available based on the criteria for surface water 
usage, all COPCs identified in surface water at 90s Line were compared to the following NMWQCC 
surface water standards, as available: domestic water supply, irrigation, livestock, wildlife habitat, aquatic 
life (acute), and human health (Appendix J). 
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5.2.3 Screening Levels for Groundwater 

All detected chemicals in the perched groundwater samples collected at 90s Line are screened against 
state and federal promulgated water standards (Appendix J). The standards used for screening 
groundwater include 

• NMWQCC numeric standards for groundwater (20.6.2 NMAC), 

• EPA MCLs (EPA 2003, 076871), and  

• EPA Region 6 tap water screening levels (EPA 2007, 095866). 

5.3 Cleanup Goals 

The cleanup goals specified in Section VIII of the Consent Order are a target risk of 10–5 for carcinogens 
or a hazard index of 1 for noncarcinogens. The SSLs described in section 5.2 are based on these 
cleanup goals. As specified in Section VIII.B.1 of the Consent Order, the screening levels will be used as 
cleanup levels unless determined to be impracticable or unless SSLs do not exist for current and 
reasonably foreseeable future land use. 

6.0 SITE CONTAMINATION 

All site data representative of current conditions were reviewed to identify COPCs for Consolidated 
Units 16-007(a)-99 (30s Line) and 16-008(a)-99 (90s Line) and to establish the spatial distributions of site 
COPCs. In addition, the site data set was evaluated to determine if the nature and extent of 
contamination were defined.  

The data included in this review were derived from multiple investigations, including a 1995 and 2004 RFI 
conducted at the 30s Line (LANL 2005, 089331, Appendix B), a 1996 VCA at the 90s Line (LANL 1997, 
087847), and the 2006–2007 investigation at the 30s and 90s Lines, as prescribed in the approved 
investigation work plan (LANL 2005, 089331; LANL 2005, 089653; NMED 2005, 091672). Only data of 
acceptable quality from off-site analytical laboratories and accompanied by all supporting documentation 
were subjected to the review and used for decision making. A comprehensive discussion of the chemical 
analyses performed, the quality of the analytical results, and the data meeting the requirements for 
inclusion in the data review, are presented in Appendix G. Screening data were not included but were 
used to guide sample collection decisions and other elements of the investigations. 

For solid media, COPC identification differs depending on whether an analyte is an inorganic chemical, 
an organic chemical, or a radionuclide. In general, inorganic chemicals are identified as COPCs if they 
are present at concentrations above media-specific BVs in any of the site samples; organic chemicals are 
identified as COPCs if they are detected in any of the site samples. Radionuclides are divided into two 
groups: fallout and naturally occurring radionuclides. Fallout values (FVs) have been established for 
fallout radionuclides and are applicable to the top 0 to 6 in. of soil. If a fallout radionuclide is present at 
activities above the FV in surface-soil samples or if it is detected in samples collected from deeper 
intervals, it is identified as a COPC. If a naturally occurring radionuclide is present in site samples at 
activities above the media-specific BV, it is also identified as a COPC.  

For surface and groundwater, any detected chemical or radionuclide is identified as a COPC. 

Appendix I discusses the method for identifying COPCs, including additional criteria, and a result-by-
result application of the method to the site data set. 
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Only the inorganic chemicals, organic chemicals, and radionuclides identified as COPCs were evaluated 
further to establish the nature and extent of contamination distribution within Consolidated Units 
16-007(a)-99 and 16-008(a)-99. Several factors, such as decreasing lateral and vertical concentration 
trends and presence of contaminants only at “trace” concentration levels, were considered in determining 
if the nature and extent of a COPC is defined, based on the existing data. The 150 ft boreholes are used 
to define the vertical nature and extent of contamination of large zones at each consolidated unit, 
because contaminants released at the surface would diffuse over a wide area by that depth. A detailed 
discussion of these factors and the analysis of the nature and extent of site releases for all site COPCs is 
presented in Appendix I. 

The following sections summarize the COPCs identified at Consolidated Units 16-007(a)-99 and 
16-008(a)-99 and present an overview of the nature and extent of contamination. The discussions 
presented in these sections are based on the analyses presented in Appendix I. The sampling locations 
for Consolidated Units 16-007(a)-99 and 16-008(a)-99 are shown in Figure 4.1-1, and the distributions of 
contaminants at these locations are presented in Plates 1 through 5.   

6.1 Site Contamination at Consolidated Unit 16-007(a)-99, 30s Line 

The subsections below summarize the results of laboratory analyses for soil, fill, and tuff at Consolidated 
Unit 16-007(a)-99. 

6.1.1 Soil and Rock Analytical Results 

The data set reviewed for Consolidated Unit 16-007(a)-99 includes 96 soil and tuff samples from the 1995 
investigation, the 2004 RFI, and the 2006–2007 investigation. Samples were typically analyzed for TAL 
metals, uranium, total cyanide, anions, nitrate (in 2006–2007), perchlorate, HE, VOCs, and SVOCs. 
Gamma spectroscopy was performed on some samples. Table 6.1-1 presents a summary of the soil, fill, 
and tuff samples collected and the associated analyses requested for Consolidated Unit 16-007(a)-99.  

Twenty QC samples were collected in association with the samples included in the data review. 
QC samples included 3 field duplicates, 4 rinsate samples, and 13 trip blanks. For the 2006–2007 
investigation, QC samples were collected at the frequency specified in the approved investigation work 
plan (LANL 2005, 089331). The QC data are not included in the data set reviewed for COPC 
identification; QC data are discussed in Appendix G.  

Nineteen inorganic chemicals and 31 organic chemical COPCs were identified at Consolidated 
Unit 16-007(a)-99; no radionuclide COPCs were identified. The COPCs are summarized in Table 6.1-2. 

6.1.1.1 Inorganic Chemicals 

The inorganic COPCs identified in soil, fill, and tuff at the 30s Line include aluminum, antimony, barium, 
beryllium, cadmium, chromium, cobalt, copper, total cyanide, fluoride, iron, lead, magnesium, 
manganese, nickel, nitrate, perchlorate, selenium, and vanadium. 

6.1.1.2 Organic Chemicals 

The organic chemical COPCs identified in soil, fill, and tuff at 30s Line include predominantly HE, organic 
solvents, phthalates, and PAHs. The HE detected at 30s Line include amino-2,6-dinitrotoluene[4-]; 
amino-4,6-dinitrotoluene[2-]; dinitrotoluene[2,4-]; HMX; RDX; trinitrobenzene[1,3,5-]; and TNT. Organic 
solvents detected at 30s Line include acetone; chloroform; methylene chloride; tetrachloroethene; 
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toluene; and xylene[1,3-]+xylene[1,4-]. Phthalates include bis(2-ethylhexyl)phthalate; di-n-butylphthalate; 
and di-n-octylphthalate. PAHs include acenaphthene; acenaphthylene; 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. Other detected organic chemicals include benzoic 
acid; dichlorobenzene[1,4-]; and trichlorofluoromethane.  

6.1.2 Nature and Extent of Contamination at Consolidated Unit 16-007(a)-99, 30s Line 

The inorganic chemical and organic chemical distributions at Consolidated Unit 16-007(a)-99 are 
described in the following sections. An interpretation of the results is presented in section 7. 

6.1.2.1 Inorganic Chemicals 

The distribution of inorganic COPCs at Consolidated Unit 16-007(a)-99 is depicted in Plate 1; analytical 
results are presented in Table 6.1-3. 

Barium is the most notable inorganic COPC at 30s Line and is a known process chemical used at the 
site. Barium occurred at concentrations substantially above the BV and the range of background 
concentrations in 28 soil and tuff samples collected from 20 locations and is present across the site. 
Barium appears to be concentrated at the base of the former settling ponds. The maximum detected 
concentration of 2270 mg/kg was sampled from 7 to 8 ft bgs near the base of the northernmost former 
pond. Other elevated barium concentrations occur in samples collected from locations within the 
perimeters of the former 30s Line ponds, at depths ranging from 5.2 to 14 ft bgs. These samples are 
either soil samples collected adjacent to the soil/tuff interface or weathered tuff samples. In both cases, 
the samples probably correlate to the base of the excavated and backfilled ponds. Barium (172 mg/kg) 
was detected at one location outside the settling ponds; this location correlates to the drainline and sump 
of former building 16-33. Concentrations decrease laterally to levels near or below the BV south and west 
of the former pond perimeters; data from Consolidated Unit 16-008(a)-99 indicate that concentrations 
decrease to the north and east as well. At depth (60 to 150 ft bgs), barium is present at concentrations 
below the BV or was not detected. 

The maximum cobalt, copper, and manganese concentrations occur in samples collected from the 
footprints of the former 30s Line buildings; the concentrations range to 60.9 mg/kg, 37.9 mg/kg, and 
4450 mg/kg, respectively. These inorganic chemicals were detected in 10 or fewer samples, and the 
concentrations decrease both laterally downgradient and vertically from locations with the highest 
concentrations, with one exception. Copper was detected at a concentration of 9.34 mg/kg, slightly above 
the maximum tuff background concentration of 6.2 mg/kg, in one sample collected at 147 to 149 ft bgs. 
The sample was collected in a surge bed that was encountered at TD, and other metals (e.g., aluminum) 
were also found to be elevated in this sample. Copper concentrations at depth are below the BV in the 
other two deep boreholes drilled at the 30s Line.  

Selenium is identified as a COPC in both soil and tuff because it is either detected above BV or because 
the detection limits are above the BV and/or the range of background concentrations. Selenium is 
detected in 12 soil and tuff samples collected from seven locations; the detection limits for more than 50 
other soil and tuff samples ranged from 0.499 to 1.8 mg/kg, slightly above the BV. The highest detected 
concentrations occur in surface samples collected from the northernmost 30s Line Pond and from the 
former building footprints. The results show concentrations decreasing laterally and vertically from these 
locations to levels at or below analytical detection limits.  
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Aluminum, iron, magnesium, and nickel are detected in nine or fewer samples; all samples with above 
background concentrations were collected from the soil/tuff interface (which contains a fraction of soil in 
the sample), from clay-lined fractures, from fine-grained weathered tuff, or from surge bed material.  

Fluoride, perchlorate, and nitrate are identified as COPCs because they are detected in site samples, and 
no established BVs are available for these chemicals. The concentrations of fluoride and perchlorate are 
low (with maximum concentrations of 9.02 mg/kg and 0.00586 mg/kg, respectively) and do not vary 
significantly. The maximum detected nitrate concentration of 7.96 mg/kg occurs in a sample collected 
within the perimeter of the southernmost former pond; the concentrations decrease laterally and vertically 
from this location to concentrations that are low and consistent across the site. 

Lead is detected at concentrations above the range of background concentrations in three soil/tuff 
samples; beryllium, vanadium, and chromium are each detected at concentrations above the range of 
background concentrations in two to four samples. At adjacent and deeper sampling locations, these 
inorganic chemicals are not present at concentrations above background concentrations.  

Antimony and cadmium are identified as COPCs because certain analyses for these chemicals resulted in 
detection limits greater than their respective BVs; elevated antimony and cadmium detection limits 
affected six samples. Antimony was not detected in investigation samples; cadmium was detected in a 
few samples but was not detected above the range of background concentrations in the 2006–2007 
sampling. Similarly, cyanide was detected in one sample at a concentration (0.579 mg/kg) just above the 
BV (0.5 mg/kg); the detection limits for cyanide exceeded the BV in three samples.  

6.1.2.2 Organic Chemicals 

The distribution of organic chemicals detected at Consolidated Unit 16-007(a)-99 is depicted in Plate 2; 
the analytical results are presented in Table 6.1-4. 

Of the HE compounds detected at the 30s Line, amino-2,6-dinitrotoluene[4-], HMX, RDX, and TNT were 
detected in one or more samples at elevated concentrations. The maximum concentrations  
(amino-2,6-dinitrotoluene[4-], 64.1 mg/kg; HMX, 84.4 mg/kg, RDX, 1040 mg/kg; and TNT, 359 mg/kg) 
occur in a single tuff sample collected at location 16-23739 from 7.5 to 8 ft bgs, within the perimeter of the 
northernmost former 30s Line pond. These concentrations are orders of magnitudes greater than 
concentrations in all other samples collected at the 30s Line. This location had been identified during the 
2004 investigation and was specifically targeted for further characterization during the 2006–2007 
investigation. All four HE constituents were detected in the three nearby 2006–2007 boreholes but at 
much lower levels. One additional sample, collected immediately south of location 16-23739, contained 
HE (RDX) at a concentration (60.7 mg/kg) significantly greater than the range of concentrations near the 
detection limit observed in the other site samples.  

All other HE (amino-4,6-dinitrotoluene[2-]; dinitrotoluene[2,4-]; and trinitrobenzene[1,3,5-]) were detected 
at concentrations within an order of magnitude of the reported estimated quantitation limit (EQL).  

The maximum concentration of acetone (0.194 mg/kg) occurs in a soil sample collected from 5 to 6 ft bgs 
within the perimeter of the southernmost settling pond. Acetone is also detected in the northernmost 
settling pond and at the footprints of former buildings 16-31 and 16-32. Acetone concentrations decrease 
both laterally (downgradient) and vertically from these locations. Tetrachloroethene was detected in two 
soil samples during the 2004 investigation and was not detected in any of the samples collected during 
the 2006 investigation. Concentrations decrease both laterally and vertically from the locations where 
tetrachloroethene was detected.  
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Ten samples contained toluene at concentrations above the EQL, ranging from 0.00064 mg/kg to 
0.00262 mg/kg. Most of these toluene concentrations occur in soil samples collected at or near the 
surface, with the highest concentration occurring in surface/near surface soil samples collected from a 
former sump location; concentrations decrease away from the sump. Toluene was also detected in four 
tuff samples, two of which were collected at the total depth (approximately 150 ft) in two of the deep 
boreholes (locations 16-26731 and 16-26733); concentrations are 0.000938 mg/kg and 0.0016 mg/kg, 
respectively  

The PAHs detected at the 30s Line tend to be collocated and occur mostly in surface soil or soil/tuff 
interface samples. Maximum concentrations range from 0.1 mg/kg to 0.333 mg/kg. All concentrations 
above the EQL occur at two locations; also considering data from the southwest perimeter of 
Consolidated Unit 16-008(a)-99 (as discussed in greater detail in Appendix I), concentrations decrease 
vertically and laterally to trace levels at or below the EQL from these locations.  

Bis(2-ethylhexyl)phthalate was detected in 18 samples from 11 locations collected either during the 2004 
or the 2006 investigation. Di-n-butylphthalate and di-n-octylphthalate were each detected in a single, but 
different, sample and are not detected in any other samples. All of the phthalates are detected slightly 
above or below the EQLs. In addition, benzoic acid, dichlorobenzene[1,4-], and trichlorofluoromethane 
were detected in three or fewer site samples and at trace levels. Benzoic acid and dichlorobenzene[1,4-] 
were detected in a single sample and decreases with depth. 

6.2 Site Contamination in Solid Media at Consolidated Unit 16-008(a)-99, 90s Line 

The subsections below summarize the results of laboratory analyses for soil, fill and tuff at 
Consolidated Unit 16-008(a)-99. 

6.2.1 Soil and Rock Analytical Results 

The data set reviewed for Consolidated Unit 16-008(a)-99 includes 93 soil and tuff samples from the 1996 
VCA and 200 soil and tuff samples during the 2006–2007 investigation. Samples were typically analyzed 
for TAL metals, uranium, total cyanide, anions, nitrate (in 2006–2007), perchlorate HE, VOCs, and 
SVOCs. Some samples were also analyzed for hexavalent chromium and total petroleum hydrocarbon–
diesel range organic (TPH-DRO). Table 6.2-1 presents a summary of the soil, fill, and tuff samples 
collected and the associated analyses requested for Consolidated Unit 16-008(a)-99.  

A total of 53 QC samples were collected with the samples included in the data review. QC samples 
included 22 field duplicates, 16 rinsate samples, and 14 trip blanks. For the 2006–2007 investigation, QC 
samples were collected at the frequency specified in the approved investigation work plan (LANL 2005, 
089331). The QC data are not included in the data set reviewed for COPC identification; the QC data are 
discussed in Appendix G. 

A total of 23 inorganic COPCs and 46 organic COPCs were identified in soil, fill, and tuff for Consolidated 
Unit 16-008(a)-99. No radionuclide COPCs were identified. The COPCs are summarized in Table 6.1-2. 
The table includes results for magnesium, potassium, and sodium, although these inorganic constituents 
are not COPCs. 
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6.2.1.1 Inorganic Chemicals  

The inorganic COPCs identified in the soil, fill, and tuff at 90s Line include aluminum, antimony, arsenic, 
barium, beryllium, cadmium, chromium, chromium(VI), cobalt, copper, total cyanide, iron, lead, 
manganese, mercury, nickel, nitrate, perchlorate, selenium, silver, thallium, uranium, and zinc. 

6.2.1.2 Organic Chemicals 

The organic COPCs identified in soil, fill, and tuff at 90s Line include predominantly HE and related 
compounds, organic solvents, phthalates, and PAHs. The HE detected at 90s Line include  
amino-2,6-dinitrotoluene[4-]; amino-4,6-dinitrotoluene[2-]; 3,5-dinitroaniline; dinitrotoluene[2,4-]; HMX; 
nitrotoluene[2- and 4-]; RDX; TNT; and trinitrobenzene[1,3,5-]. Organic solvents detected at 90s Line 
include acetone; butanone[2-]; chloroform; dichloroethene[1,1-]; dichloroethene[cis-1,2-]; hexanone[2-]; 
isopropyltoluene[4-]; methylene chloride; methylphenol[4-]; tetrachloroethene; toluene; 
trichloroethane[1,1,1-]; and trichloroethene. PAHs detected include acenaphthene; acenaphthylene; 
anthracene; benzo(a)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. Phthalates include bis(2-ethylhexyl)phthalate; butylbenzylphthalate; and di-n-octylphthalate. 
Other organic chemicals detected at the 90s Line include benzoic acid; dibenzofuran; 
trichlorofluoromethane; trichloro-1,2,2-trifluoroethane[1,1,2-]; and TPH–DRO.  

6.2.1.3 Nature and Extent of Contamination in Solid Media at Consolidated Unit 16-008(a)-99, 
90s Line 

The inorganic and organic chemical distributions in soil, fill, and tuff at Consolidated Unit 16-008(a)-99 are 
described in the following sections. An interpretation of the results is presented in Section 7. 

Inorganic Chemicals 

The distribution of inorganic COPCs at Consolidated Unit 16-008(a)-99 is depicted in Plate 3; the 
analytical results are presented in Table 6.2-2. 

Barium is the most prominent inorganic COPC at the 90s Line. It is present across the entire site but is 
primarily concentrated within and adjacent to the 90s Line Pond. Barium was detected above BVs 
(295 mg/kg in soil/fill and 46 mg/kg in tuff) in 117 samples from 91 locations with 39 samples containing 
barium at concentrations exceeding 3 times BV. In the pond area, soil and fill barium concentrations 
decreased laterally toward the perimeter of the pond. In addition, barium decreased laterally from 
622 mg/kg in a sample collected near the top of the 90s Line drainage to concentrations below BV farther 
down the drainage. Barium concentrations were also greater than BV in the subsurface; however, the 
borehole data show decreasing concentrations with depth. 

Copper is detected at concentrations exceeding the range of background concentrations in 42 soil, fill, 
and tuff samples collected from 38 locations during the 1996 VCA and the 2006–2007 investigation. In 
soil and fill, copper concentrations range up to 2210 mg/kg. In tuff, copper concentrations range from 
6.6 to 166 mg/kg. The highest copper concentrations occur in soil collected in the footprints of former 
buildings 16-92 and 16-93 and their associated drainages. Copper was also detected at concentrations 
above the range of background concentrations in the 90s Line drainage. Copper is much lower 
downgradient than at the building footprints; however, the data do not show a decreasing trend down the 
drainage. In addition, copper is detected at concentrations exceeding the background concentrations in 
the bottom (at a depth of approximately 150 ft bgs) of all three intermediate borings but show decreasing 
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concentrations in two of the three borings. Copper concentrations in the other intermediate borehole 
(location 16-26643) increase with depth to 23.6 mg/kg (approximately 4 times the maximum background 
concentration).The nickel distribution is similar, with the highest concentrations occurring in locations 
associated with the buildings 16-92 and 16-93 footprints and drainages as well as in the 90s Line 
drainage. However, the data show decreasing concentrations laterally, including down the 90s Line 
drainage, and vertically in boreholes, down to concentrations near the BV in the bottom of the three deep 
boreholes.   

Arsenic concentrations exceeded the range of background concentrations in 10 tuff samples collected 
from eight locations. The maximum detected concentration (28.8 mg/kg), occurred in a sample collected 
from a depth of 22 to 24 ft bgs; concentrations decreased with depth. Arsenic was not observed at 
concentrations above the BV in any sample collected from depths greater than 81 ft bgs. In addition, 
arsenic concentrations decreased laterally downgradient of levels below the BV at all locations. 

Chromium(VI) was detected in three samples, all from the former building 16-93 footprint and its 
associated drainage. The footprint concentration (67.7 mg/kg) is substantially higher than the drainage 
concentrations. Chromium(VI) is not detected adjacent to and downgradient from all three locations. Total 
chromium concentrations were also elevated in the building 16-93 area at two sampling locations; 
chromium in all other 90s Line samples is below the BV. 

Total cyanide was detected at concentrations above BV at three locations in the 90s Line building 
footprints and at two locations in the 90s Line drainage. Cyanide concentration decreases to levels below 
the detection limit vertically and laterally downgradient of the footprint samples; the 90s Line drainage 
sample concentrations are near the BV. Cyanide was not detected in multiple other samples; however, 
some analytical detection limits were elevated slightly above the BV.  

Lead was detected at concentrations above the BV (in excess of 3 times the BV in one sample) in several 
samples in the building footprints, building drainages, the 90s Line Pond, and the 90s Line drainage to 
Cañon de Valle. Lead concentrations decrease laterally to levels below the BV from all locations. In 
addition, lead was not detected at concentrations above the BV at depths greater than 117 ft.  

Nitrate is a process chemical formerly used in association with HE operations at the 90s Line. BVs are not 
available for nitrate, and it has been identified as a COPC because it was detected in site samples. The 
highest nitrate concentrations (7.36 mg/kg and 6.35 mg/kg) occur in two subsurface samples collected 
beneath building footprints. Concentrations decrease laterally and vertically from these sampling points. 
All other detections of nitrate occur in a narrow concentration range (from 0.772 to 3.03 mg/kg) in 
samples collected across the site and at varying depths. As with nitrate, perchlorate is identified as a 
COPC because there are no established BVs and it was detected in site samples. The concentrations are 
consistently low across the site and decrease with depth at all locations where multiple depths were 
sampled. Perchlorate was detected at TD at locations 16-26643 and 16-26677 at concentrations below 
the estimated detection limits.  

Selenium is detected above the range of background concentrations in soil and above the BV in tuff with 
the maximum concentrations of 17.7 mg/kg and 10.5 mg/kg occurring at the head of the 90s Line 
drainage and the footprint of former building 16-93. Selenium concentrations decrease laterally down the 
drainage to levels below BV and vertically from the highest concentration location. The other samples 
containing elevated selenium concentrations are spread out across the site; the sample concentrations 
are fairly consistent and do not differ significantly with depth. Where selenium is detected at multiple 
depths within a given borehole, the concentrations do not substantially change or decrease slightly with 
depth. 
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Silver and uranium were identified at concentrations above BVs at multiple locations during the 1996 
VCA. These chemicals were not detected in samples collected from adjacent locations during the 
2006-2007 investigation. Most of the locations where uranium was detected above BV had one depth 
sampled. However, locations 16-02415 and 16-02418 had two depths sampled, and uranium 
concentrations decreased with depth at both locations. Silver was detected in samples from both the top 
end and at the distal end of the 90s Line drainage to Cañon de Valle during the 2006–2007 investigation. 

Zinc and cobalt were detected at concentrations above the range of background concentrations almost 
exclusively in samples collected during the 1996 VCA. Sampling data from the 2006–2007 investigation 
show concentrations decreasing laterally and vertically as compared to the 1996 sampling locations. 
Beryllium was detected above the range of background concentrations in two tuff samples from a single 
location and was not detected in samples adjacent to and downgradient of that location.  

Aluminum was detected at concentrations above the range of background concentrations in multiple 
samples. Two samples contained aluminum concentrations greater than twice the maximum background 
concentration (8370 mg/kg) at 20,100 mg/kg and 40,300 mg/kg. Concentrations decreased with depth at 
both locations. Other samples where the aluminum concentrations were above the range of background 
concentrations were collected between 8 to 16 ft bgs and correspond to the soil/tuff interface. Aluminum 
concentrations decrease both laterally and vertically from these locations and down the 90s Line drainage 
to Cañon de Valle. Antimony was detected in three samples, and manganese was detected in four 
samples at concentrations above the range of background concentrations, and its concentrations 
decrease both laterally and vertically from high-concentration sampling points for both chemicals. 
Similarly, cadmium, mercury, and thallium were detected (or the detection limit exceeded the BVs) in few 
samples, and their concentrations decrease both laterally and vertically from these locations.  

Organic Chemicals 

The distribution of HE detected at Consolidated Unit 16-008(a)-99 is shown in Plate 4, and Plate 5 
presents VOC and SVOCs detected; the analytical results are presented in Table 6.2-3.  

The HE are present at low concentrations at multiple locations across the site with the greatest number of 
HE detected and the highest concentrations occurring in samples in the drainage between former 
buildings 16-90 and 16-91. The maximum concentrations of RDX (8.89 mg/kg), TNT (26.4 mg/kg), and 
trinitrobenzene[1,3,5-] (10.4 mg/kg) occur in this area; no other HE occurs at concentrations greater than 
2.0 mg/kg in this or any other area in the 90s Line. All HE show decreasing concentrations laterally and 
vertically from locations with higher concentrations, typically to concentrations below detection limits. RDX 
and trinitrobenzene[1,3,5-] are exceptions; although concentrations for these chemicals decrease 
significantly, they are both present at concentrations greater than detection limits at the bottom of one of 
the deep boreholes. RDX was present at a concentration of 0.122 mg/kg at the bottom of 
borehole 16-26643 and trinitrobenzene[1,3,5-] was observed at concentration of 0.221 mg/kg at the TD of 
borehole 16-2664. 

None of the other organic chemicals are detected pervasively across the site. Most are detected at trace 
concentrations (below or near the EQL) and/or show decreasing concentrations laterally and vertically 
from locations with positive detections. Acetone and a few PAHs are possible exceptions. 
Location 16-600938 contained a low-level concentration of acetone (0.0149 mg/kg) at the TD of 150.5 ft 
and several PAHs exist in the 90s Line drainage to Cañon de Valle and persist at concentrations slightly 
above the EQLs at the distal end of the drainage.  
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6.2.2 Site Contamination in Groundwater at Consolidated Unit 16-008(a)-99 

Three groundwater samples were collected from two locations associated with the 90s Line Pond. 
Table 6.2-4 presents a summary of the samples collected and the associated analyses. The samples 
were analyzed for HE, metals, cyanide, VOCs, SVOCs, perchlorate, and alkalinity. Twenty-eight inorganic 
COPCs and 13 organic COPCs were identified. The inorganic chemical and organic chemical results are 
presented in Table 6.2-5 and Table 6.2-6, respectively. 

6.2.3 Surface-Water Analytical Results at Consolidated Unit 16-008(a)-99 

Twenty-three surface-water samples were collected from the 90s Line Pond. Table 6.2-7 presents a 
summary of the samples collected and the associated analyses. The samples were analyzed for HE, 
metals, cyanide, VOCs, SVOCs, perchlorate, humic acid, anions, and tritium. A total of 39 inorganic 
COPCs, 11 organic COPCs, and tritium are present in the surface water at the 90s Line Pond. The 
inorganic chemical, organic chemical, and tritium results are presented in Table 6.2-8, Table 6.2-9, and 
Table 6.2-10, respectively. 

7.0 CONCLUSIONS 

Consolidated Units 16-007(a)-99 (30s Line) and 16-008(a)-99 (90s Line) are adjacent and have similar 
historical processes and contaminant sources. Soil, fill, and tuff were sampled at both consolidated units 
during the 2006–2007 investigation in an effort to complete characterization of both sites. In addition, 
groundwater and surface water were sampled at Consolidated Unit 16-008(a)-99. Data from 
investigations conducted in 1995, 1996, and 2004 were combined with the 2006–2007 investigation data, 
collected in accordance with the approved investigation work plan (LANL 2005, 089331) to provide a 
comprehensive understanding of site contamination and potential human health and ecological risk. 
Where necessary and as applicable based on proximity, data associated with one consolidated unit are 
used to complete the understanding of contaminant distributions in the other consolidated unit.  

The following sections present a summary of investigations at Consolidated Units 16-007(a)-99 and 
16-008(a)-99, and an overview of the risk evaluations for both sites.  

7.1 Summary of Investigations at Consolidated Unit 16-007(a)-99, 30s Line 

Consolidated Unit 16-007(a)-99 consists of four former settling ponds, three former HE-machining 
buildings and their associated sumps and drainlines, and two former HE magazines. All structures were 
destroyed by intentional burning in 1960 and/or demolished and removed shortly thereafter (LANL 1994, 
039440, pp. 5-305-5-513). The settling ponds were excavated and filled in the 1960s (Thrap 1970, 
005784, p. 2), and the area was leveled and seeded with grasses.  

The site was initially investigated in 1995 following the EPA-approved work plan for Operable Unit 1082 
(LANL, 1993, 020948, section 5.12). The RFI Phase I was continued in 2004; the investigation prescribed 
in the approved work plan was completed in 2006-2007. The site was characterized by drilling and 
collecting surface and subsurface samples.  

7.1.1 Soil and Tuff  

A total of 96 samples collected from 32 locations across the site are representative of current site 
conditions; 19 inorganic COPCs and 31 organic COPCs were identified at the 30s Line. 
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The nature and extent of inorganic COPCs have been defined by detects at or near the BV at depth or in 
lateral bounding samples or are present at these locations at trace levels.  

Barium, beryllium, chromium, cobalt, manganese, lead, and vanadium concentrations decrease laterally 
and vertically from all locations with greater than BV concentrations, typically to levels near or below the 
BV. Selenium data also demonstrate decreasing concentrations, again to levels below the BV or, in some 
cases, to levels below detection limits slightly above the BV.  

Nitrate concentrations decrease laterally and vertically; however, nitrate has no BV, and its 
concentrations tend to decrease to residual levels that are narrow in range, and consistent across the 
site. These concentrations likely indicate naturally occurring levels. Similarly, the fluoride and perchlorate 
concentrations are low, consistent across the site, and occur in a narrow concentration range and thus 
probably do not indicate a site release.   

No evidence was found of a release of aluminum, iron, magnesium, and nickel. The maximum 
concentrations for these inorganic chemicals occur in horizons that are expected to contain a higher 
percentage of clay minerals than the unweathered tuff and, therefore, have higher concentrations than 
the unweathered tuff of which the background data set is representative. The elevated copper 
concentration present at the bottom of one of the deep boreholes occurred in a surge bed, which is also 
likely to contain higher clay mineral content. 

Antimony and cadmium are not detected at concentrations above the BV and detection limits for a few of 
the analyses exceeded BVs. No evidence was found of a release of these chemicals. 

The nature and extent of nearly all organic COPCs is defined. 

Nearly all organic chemicals decrease in concentrations laterally and vertically from locations with 
elevated concentrations to levels below detection limits or to trace concentrations. 
Bis(2-ethylhexyl)phthalate, chloroform, and RDX are present at trace levels at 150 ft depth in 30s Line 
boreholes. Toluene is an exception. Toluene persists at slightly greater than trace concentrations at the 
TD of two deep boreholes; however, It is unlikely that toluene is present at deeper intervals at 
concentrations greater than those observed and further sampling at greater depth to fully define the 
extent of toluene or the trace organics is not warranted. 

7.2 Summary of Risk Screening Assessments for Consolidated Unit 16-007(a)-99, 30s Line  

Screening-level human health and ecological risk assessments were performed using several scenarios 
to support site decisions. The potential risks associated with COPCs were assessed under construction-
worker and industrial scenarios for the consolidated unit; the site was also assessed under a residential 
scenario as required by the Consent Order for comparison purposes. Details of the risk assessment 
methods, scenario parameters, supporting data, and risk calculations are presented in Appendix J.  

7.2.1 Human Health Risk Screening Assessment 

A human health screening assessment was conducted to determine if COPCs in soil and tuff at 
Consolidated Unit 16-007(a)-99 pose a potential unacceptable risk to human receptors. Based on the 
current and reasonably foreseeable land use, the industrial scenario was designated as the decision 
scenario for the consolidated unit.  

The exposure point concentrations (EPCs) for carcinogenic COPCs were divided by the appropriate SSL 
and multiplied by 1 x 10–5 to estimate the excess lifetime cancer risk. The sum of the carcinogenic risks 
was compared to the NMED target risk level of 1 x 10–5 (NMED 2006, 092513). A hazard quotient (HQ) 



16-007(a)-99 and 16-008(a)-99 Investigation Report 

November 2007 36 EP2007-0666 

was generated for each noncarcinogenic COPC by dividing the EPC by the appropriate SSL. The HQs 
were summed to generate a hazard index (HI). The HI was compared with the NMED target HI of 1.0 
(NMED 2006, 092513).  

None of the individual EPCs for carcinogenic COPCs exceeded their respective industrial SSLs. The 
estimated total excess lifetime cancer risk for the industrial receptor at the consolidated unit is 
approximately 3 x 10–7. Individual EPCs for the noncarcinogenic COPCs also did not exceed their 
respective industrial SSLs. The industrial HI is 0.3.  

The estimated total excess lifetime carcinogenic risk under the construction-worker scenario is 
approximately 5 x 10–6, below the NMED target risk of 1 x 10–5. The construction worker HI is 
approximately 9. Manganese and aluminum contributed approximately 83% of the construction worker HI; 
however, the EPCs for both chemicals are within the range of background concentrations for soil. 
Eliminating manganese and aluminum as COPCs for the construction worker reduces the HI to 
approximately 1.0. 

7.2.2 Ecological Risk Screening Assessment 

An ecological screening assessment was conducted to determine whether COPECs at Consolidated 
Unit 16-007(a)-99 result in a potential unacceptable risk to ecological receptors. All of the COPECs were 
eliminated in the uncertainty analysis by analyzing the following factors: background concentrations, the 
analysis for potential effects to populations as well as to individuals for T&E species, the area of 
contamination, the relative toxicity of related compounds, and the infrequency of detection. The results of 
the ecological risk screening assessment indicate no potential risk to ecological receptors at the site, and 
further investigation or corrective action is not warranted based on ecological risk. 

7.3 Summary of Investigations at Consolidated Unit 16-008(a)-99, 90s Line 

Consolidated Unit 16-008(a)-99 (90s Line) consists of five former buildings and sumps, four former 
drainlines and outfalls, one former drum storage area, a surface drainage to Cañon de Valle, and an 
ephemeral settling pond. In 1996, D&D activities removed all the buildings and their associated structures 
and nearby contaminated soils: a more extensive soil removal and remediation for the site was conducted 
under the 1996 VCA (LANL 1997, 087847). All excavations were backfilled and reseeded. The inactive 
90s Line settling pond remains intact and seasonally collects and retains water. Drainages from the 
former outfalls discharge either into the 90s Line Pond or into Cañon de Valle. 

The site was initially investigated in 1996 as part of the VCA. The investigation prescribed in the approved 
work plan was completed in 2006–2007. The site was characterized by drilling and collecting surface and 
subsurface samples of solid media, and surface and groundwater samples. Data collected as part of the 
ongoing hydrogeologic investigation of Cañon de Valle is also applicable to the site. 

7.3.1 Soil and Tuff 

A total of 293 samples collected from 151 locations across the site are representative of current site 
conditions; 23 inorganic COPCs and 46 organic COPCs were identified at the 90s Line. 

The nature and extent of most inorganic COPCs have been defined.   

The concentrations of aluminum, antimony, arsenic, beryllium, cadmium, chromium, chromium(VI), cobalt, 
manganese, mercury, selenium, thallium, uranium, and zinc decrease laterally and vertically from 
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locations with elevated concentrations, typically to levels below BVs. The nature and extent of these 
chemicals is defined. 

The concentrations of barium, cyanide, lead, nickel, and selenium decrease laterally and vertically from 
locations with elevated concentrations. All of these COPCs are present at concentrations above 
background in the 90s Line drainage to Cañon de Valle; the data show decreasing concentrations 
laterally down the drainage. Samples were not collected at greater depths beneath the surface samples in 
the distal drainage channel; however, these inorganic chemicals are expected to preferentially migrate 
laterally down the surface drainage with the sediment rather than dissolve and infiltrate vertically into the 
tuff. The extent of these COPCs is defined both laterally and vertically at the 90s Line.  

Nitrate concentrations decrease laterally and vertically; however, as discussed previously, nitrate has no 
BV. The concentrations decrease to residual levels that are narrow in range and consistent across the 
site. As at Consolidated Unit 16-007(a)-99, these concentrations probably indicate naturally occurring 
levels and not site contamination. Similarly, perchlorate concentrations are low, consistent across the site, 
and occur in a narrow concentration range; there is no evidence of a perchlorate release at the site. 

The extent of copper is not fully defined vertically, as indicated by the concentrations above the range of 
background concentrations in the bottom of the three deep boreholes. Further, copper and silver 
concentration data do not show decreasing concentrations laterally down the 90s Line drainage to Cañon 
de Valle.  

The nature and extent of nearly all of the organic COPCs is defined, with the following exceptions.  

RDX and trinitrobenzene[1,3,5-] are historical process-related chemicals and are present at 
concentrations slightly above the EQLs in samples collected from the total depth in a subset of the deep 
boreholes. The vertical extent of these chemicals is not defined. In addition, the vertical extent of acetone 
and methylene chloride  and the lateral extent of certain PAH are not defined. Acetone is present at a 
concentration slightly above trace levels at the TD of one deep borehole and the PAHs persist at 
concentrations greater than EQLs at the distal end of the 90s Line drainage to Cañon de Valle. 

7.3.2 Groundwater 

The following inorganic chemicals were present in one or more of the four (one filtered and three 
unfiltered) samples collected for the 90s Line groundwater at concentrations exceeding one or more 
groundwater standards (Appendix J): 

• Aluminum, iron, and manganese exceeded the EPA MCL in a filtered sample and all three 
groundwater standards (NMWQCC groundwater, EPA MCL, and EPA Region 6 tap water 
screening level) in an unfiltered sample. 

• Arsenic and lead exceeded all three groundwater standards in an unfiltered sample. 

• Barium, chromium, and uranium exceeded the EPA MCL and the NMWQCC groundwater 
standards in an unfiltered sample. 

• Beryllium and cadmium exceeded the EPA MCL in an unfiltered sample. 

• Cobalt and nickel exceeded the NMWQCC groundwater standard in an unfiltered sample. 

• Vanadium exceeded the EPA Region 6 tap water screening level in an unfiltered sample. 
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The following organic chemicals were present in one or more of the four (one filtered and three unfiltered) 
samples collected for the 90s Line groundwater at concentrations exceeding one or more groundwater 
standards (Appendix J): 

• RDX exceeded the EPA Region 6 tap water screening level in 2 unfiltered samples. 

• The solvents tetrachloroethene and trichloroethene exceeded the EPA Region 6 tap water 
screening level in a single unfiltered sample. 

In the absence of a groundwater standard for the chemicals amino-4,6-dinitrotoluene[2-] and amino-4,6-
dinitrotoluene[4-], the published groundwater standard for dinitrotoluene[2,6-] was used. This substitution 
was based on chemical similarity. No groundwater standard is available for 3,5-dinitroaniline. 

7.3.3 Surface Water 

The following inorganic chemicals were present in one or more of the 38 (14 filtered and 24 unfiltered) 
samples collected for the 90s Line surface water at concentrations exceeding one or more surface water 
standards (Appendix J): 

• Aluminum exceeded the NMWQCC surface water aquatic life (acute) and irrigation standards in 
29 filtered and 15 unfiltered samples. 

• Arsenic exceeded the NMWQCC surface water human health standard in eight unfiltered 
samples. 

• Chromium and copper exceeded the NMWQCC surface water irrigation standard in a single 
unfiltered sample. 

• Cobalt exceeded the NMWQCC surface water irrigation standard in two unfiltered samples. 

• Lead exceeded the NMWQCC surface water livestock standard in three unfiltered samples. 

• Mercury exceeded the NMWQCC surface water wildlife habitat standard in two unfiltered 
samples. 

• Vanadium exceeded the NMWQCC surface water livestock and irrigation standards in five 
unfiltered samples. 

For cadmium, chromium, copper, lead, nickel, silver, and zinc, the NMWQCC surface water aquatic life 
(acute) standard was calculated using guidance presented in 20.6.4 NMAC 900 Section I. Standards 
were derived using an average water hardness of 138,660 μg/L, calculated from the water-quality 
parameter data available for the 90s Line surface water. 

The following inorganic surface water COPCs have no published surface water standards: ammonia, 
barium, beryllium, chloride, cyanide, fluoride, iron, lithium, manganese, nitrate, perchlorate, strontium, 
sulfate, tin, phosphorous, and uranium.  

The following organic chemicals were present in one or more of the 38 (14 filtered and 24 unfiltered) 
samples collected for the 90s Line surface water at concentrations exceeding one or more surface water 
standards (Appendix J): 

• Acrolein exceeded the NMWQCC surface water domestic and human health standards in a single 
unfiltered sample. 
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The following organic surface water COPCs do not have published surface water standards: acetone; 
amino-4,6-dinitrotoluene[2-]; amino-4,6-dinitrotoluene[4-]; butanone[2-]; dinitrotoluene[2,6-]; HMX; 
methyl-2-pentanone[4-]; and RDX. 

7.4 Summary of Risk-Screening Assessments for Consolidated Unit 16-008(a)-99, 90s Line 

Screening-level human health and ecological risk assessments were performed using the same scenarios 
as for 16-007(a)-99 to support site decisions. The potential risks associated with COPCs were assessed 
under construction-worker and industrial scenarios; the site was also assessed under a residential 
scenario as required by the Consent Order for comparison purposes. Details of the risk assessment 
methodology, scenario parameters, supporting data, and risk calculations are also presented in 
Appendix J.  

7.4.1 Human Health Risk Screening Assessment 

A human health screening assessment was conducted to determine if COPCs in soil and tuff pose a 
potential unacceptable risk to human receptors. Based on the current and reasonably foreseeable land 
use, the industrial scenario was designated as the decision scenario.  

The EPCs for carcinogenic chemicals were divided by the appropriate SSL and multiplied by 1 x 10–5 to 
estimate the excess lifetime cancer risk. The sum of the carcinogenic risks was compared to the NMED 
target risk level of 1 x 10–5 (NMED 2006, 092513). A HQ was generated for each noncarcinogenic COPC 
by dividing the EPC by the appropriate SSL. The HQs were summed to generate a HI. The HI was 
compared with the NMED target HI of 1.0 (NMED 2006, 092513).  

None of the individual EPCs for carcinogenic COPCs exceeded their respective industrial SSLs. The 
estimated total excess lifetime cancer risk for the industrial receptor is approximately 2 x 10–6. Individual 
EPCs for the noncarcinogenic COPCs also do not exceed their respective industrial SSLs. The industrial 
HI is 0.2.  

The estimated total excess lifetime carcinogenic risk under the construction worker scenario is 
approximately 2 x 10–5, above the NMED target risk of 1 x 10–5. The construction worker HI is 
approximately 4. Manganese and aluminum contributed approximately 66% of the construction worker HI; 
however, the EPCs for both chemicals are within the background range for soil. Eliminating manganese 
and aluminum as COPCs for the construction worker reduces the HI to 0.2, which is less than NMED’s 
target level and does not indicate a potential unacceptable risk to the construction worker. 

7.4.2 Ecological Risk Screening Assessment 

An ecological screening assessment was conducted to determine whether COPECs at Consolidated 
Unit 16-008(a)-99 result in a potential unacceptable risk to ecological receptors. All of the COPECs were 
eliminated in the uncertainty analysis by analyzing the following factors: background concentrations, the 
analysis for potential effects to populations as well as to individuals for T&E species, the area of 
contamination, the relative toxicity of related compounds, and the infrequency of detection. The results of 
the ecological risk screening assessment indicate no potential risk to ecological receptors at the site, and 
further investigation or corrective action is not warranted based on ecological risk. 
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8.0 RECOMMENDATIONS 

Consolidated Unit 16-007(a)-99 has been thoroughly investigated and characterized. At 
location 16-23739, the 7.5–8.0-ft interval has elevated HE concentrations including 1050 mg/kg RDX. 
Although vertical extent of this contamination is defined and poses no potential unacceptable risk to 
human or ecological receptors, the sampled horizon represents a potential source for HE contamination 
to groundwater. To reduce this potential source, remediation and confirmation sampling is recommended 
at this location (Figure 8.0-1). Further sampling targeting the near-trace concentrations of toluene and 
other chemicals at depth is not proposed, as discussed above. 

Consolidated Unit 16-008(a)-99 has been thoroughly investigated. At location 16-02384, the 3.5–4.0-ft 
interval has an elevated hexavalent chromium concentration of 67.7 mg/kg. Nature and extent of 
hexavalent chromium are defined, but this location poses a potential unacceptable risk to the construction 
worker. To reduce the risk to the construction worker remediation and confirmation sampling is 
recommended at this location (Figure 8.0-1).  

• The vertical extent of all soil and tuff COPCs has been defined with the exception of copper, 
RDX, and trinitrobenzene[1,3,5-], and possibly acetone. To determine the vertical extent of these 
chemicals, a single 300-ft deep borehole is proposed adjacent to location 16-26669 
(Figure 8.0-1). This location is at the confluence of the pond and central to the three previously 
drilled 150 ft boreholes. This borehole will be sampled every 50 ft for HE, inorganic chemicals, 
and VOCs. 

• The lateral extent of copper, silver, and some PAHs in soil and tuff has not been defined down 
the tributary drainage to Cañon de Valle. No additional sampling is proposed as part of this 
investigation. Any further lateral migration of these COPCs is being addressed as part of the 
near-surface corrective measure evaluation for Consolidated Unit 16-021(c)-99. These COPCs 
were evaluated as part of the RFI of Cañon de Valle (LANL 2003, 077965). In addition, the 
Canyons’ investigation of lower Cañon de Valle and Water Canyon will further evaluate these 
COPCs. None of these COPCs contributed to a potential risk that requires cleanup in Cañon de 
Valle, nor did any of these constituents exceed water-quality standards in the surface water or 
alluvial groundwater in Cañon de Valle (LANL 2003, 085531). All are part of the monitoring 
program for the corrective measures implementation in the canyon (LANL 2007, 096003) 

• The monitoring well at location 16-26644 is not fully characterized. The well will be developed and 
sampled on a quarterly basis for one year. Results from the four sample rounds will be evaluated 
in the context of the goals of the intermediate and deep groundwater corrective measure 
evaluation for Consolidated Unit 16-021(c)-99 (LANL 2007, 098734). 

• The surface water in the 90s Line Pond is fully characterized. No further sampling is required and 
no cleanup recommendations are proposed.  
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Figure 1.1-1 Location of TA-16 with respect to Laboratory TAs; Consolidated Units 16-007(a)-99 and 16-008(a)-99 are also shown 
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Figure 1.1-2 Locations of Consolidated Units 16-007(a)-99 and 16-008(a)-99 and associated features 
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Figure 2.1-1 Locations of AOCs and SWMUs that make up Consolidated Units 16-007(a)-99 and 16-008(a)-99 
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Figure 2.1-2 1950s aerial photograph of the 30s- and 90s-Line complex 
(looking southeast) taken during construction of the 90s Line 

 

 

 

Figure 2.1-3 1987 aerial photograph of the 30s- and 90s-Line complex (looking south) 
after reclamation of the 30s Line pond; the 90s Line pond is still visible 
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Figure 2.2-1 Pre-2006 RFI sampling locations for Consolidated Units 16-007(a)-99 and 16-008(a)-99 
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Figure 2.3-1 SWMUs, AOCs, and consolidated units in the vicinity of Consolidated Units 16-007(a)-99 and 16-008(a)-99 
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Figure 4.1-1 Surveyed sampling locations associated with the 2006–2007 investigation at Consolidated Units 16-007(a)-99 and 16-008(a)-99 
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Figure 4.2-1 Regional wells and cross section transect for Pajarito Plateau 
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Figure 4.2-3 Groundwater contours and flow paths for regional groundwater on the Pajarito 
Plateau 
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Figure 4.2-4 TA-16 conceptual site model 
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Figure 8.0-1 Proposed locations for future drilling and remediation at Consolidated  
Units 16-007(a)-99 and 16-008(a)-99 
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Table 4.2-1 
Borehole Information for Consolidated Units 16-007(a)-99 and 16-008(a)-99 

Consolidated Unit Name  
Consolidated Unit 

Number Location ID 
Actual Borehole TD 

(ft bgs) 
 30s Line Ponds 16-007(a)-99 16-26719 62.5 

 30s Line Ponds 16-007(a)-99 16-26720 18 

 30s Line Ponds 16-007(a)-99 16-26721 53 

 30s Line Ponds 16-007(a)-99 16-26722 18 

 30s Line Ponds 16-007(a)-99 16-26723 23 

 30s Line Ponds 16-007(a)-99 16-26724 13 

 30s Line Ponds 16-007(a)-99 16-26725 18.5 

 30s Line Ponds 16-007(a)-99 16-26726 18 

 30s Line Ponds 16-007(a)-99 16-26727 23 

 30s Line Ponds 16-007(a)-99 16-26728 23 

 30s Line Ponds 16-007(a)-99 16-26729 18 

 30s Line Ponds 16-007(a)-99 16-26730 18 

 30s Line Ponds 16-007(a)-99 16-26731 150 

 30s Line Ponds 16-007(a)-99 16-26732 150 

 30s Line Ponds 16-007(a)-99 16-26733 150 

90s Line Ponds 16-008(a)-99 16-26647 23 

90s Line Ponds 16-008(a)-99 16-26648 20 

90s Line Ponds 16-008(a)-99 16-26649 20 

90s Line Ponds 16-008(a)-99 16-26650 20 

90s Line Ponds 16-008(a)-99 16-26651 28 

90s Line Ponds 16-008(a)-99 16-26652 33 

90s Line Ponds 16-008(a)-99 16-26689 23 

90s Line Ponds 16-008(a)-99 16-26690 18 

90s Line Ponds 16-008(a)-99 16-26691 23 

90s Line Ponds 16-008(a)-99 16-26692 18 

90s Line Ponds 16-008(a)-99 16-26693 18 

90s Line Ponds 16-008(a)-99 16-26694 18 

90s Line Ponds 16-008(a)-99 16-26695 13 

90s Line Ponds 16-008(a)-99 16-26696 18 

90s Line Ponds 16-008(a)-99 16-26697 43 

90s Line Ponds 16-008(a)-99 16-26698 18 

90s Line Ponds 16-008(a)-99 16-26699 23 

90s Line Ponds 16-008(a)-99 16-26700 23 

90s Line Ponds 16-008(a)-99 16-26701 23 

90s Line Ponds 16-008(a)-99 16-26702 18 

90s Line Ponds 16-008(a)-99 16-26703 18 

90s Line Ponds 16-008(a)-99 16-26704 13 
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Table 4.2-1 (continued) 

Consolidated Unit Name  
Consolidated Unit 

Number Location ID 
Actual Borehole TD 

(ft bgs) 
90s Line Ponds 16-008(a)-99 16-26705 19 

90s Line Ponds 16-008(a)-99 16-26706 18 

90s Line Ponds 16-008(a)-99 16-26707 18 

90s Line Ponds 16-008(a)-99 16-26708 18 

90s Line Ponds 16-008(a)-99 16-26709 23 

90s Line Ponds 16-008(a)-99 16-26710 18 

90s Line Ponds 16-008(a)-99 16-26711 25 

90s Line Ponds 16-008(a)-99 16-26712 18 

90s Line Ponds 16-008(a)-99 16-26713 18 

90s Line Ponds 16-008(a)-99 16-26714 18 

90s Line Ponds 16-008(a)-99 16-26715 18 

90s Line Ponds 16-008(a)-99 16-26716 18 

90s Line Ponds 16-008(a)-99 16-26717 19 

90s Line Ponds 16-008(a)-99 16-26718 23 

90s Line Ponds 16-008(a)-99 16-26642 150 

90s Line Ponds 16-008(a)-99 16-26643 150 

90s Line Ponds 16-008(a)-99 16-26644 150 

90s Line Ponds 16-008(a)-99 16-26653 18 

90s Line Ponds 16-008(a)-99 16-26654 23 

90s Line Ponds 16-008(a)-99 16-26655 23 

90s Line Ponds 16-008(a)-99 16-26656 34 

90s Line Ponds 16-008(a)-99 16-26657 28 

90s Line Ponds 16-008(a)-99 16-26658 28 

90s Line Ponds 16-008(a)-99 16-26659 24 

90s Line Ponds 16-008(a)-99 16-26840 44 

90s Line Ponds 16-008(a)-99 16-26660 33.5 

90s Line Ponds 16-008(a)-99 16-26661 18 

90s Line Ponds 16-008(a)-99 16-26662 23 

90s Line Ponds 16-008(a)-99 16-26663 18 

90s Line Ponds 16-008(a)-99 16-26664 14 

90s Line Ponds 16-008(a)-99 16-26665 13 

90s Line Ponds 16-008(a)-99 16-26666 14 

90s Line Ponds 16-008(a)-99 16-26667 9 

90s Line Ponds 16-008(a)-99 16-26669 65 

90s Line Ponds 16-008(a)-99 16-26670 18 

90s Line Ponds 16-008(a)-99 16-26671 18 

90s Line Ponds 16-008(a)-99 16-26672 15 

90s Line Ponds 16-008(a)-99 16-26673 32 
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Table 4.2-1 (continued) 

Consolidated Unit Name  
Consolidated Unit 

Number Location ID 
Actual Borehole TD 

(ft bgs) 
90s Line Ponds 16-008(a)-99 16-26674 18 

90s Line Ponds 16-008(a)-99 16-26675 18 

90s Line Ponds 16-008(a)-99 16-26676 15 

90s Line Ponds 16-008(a)-99 16-26677 23 

90s Line Ponds 16-008(a)-99 16-26678 18 

90s Line Ponds 16-008(a)-99 16-26678 18 

90s Line Ponds 16-008(a)-99 16-26679 13 

90s Line Ponds 16-008(a)-99 16-26680 43 

90s Line Ponds 16-008(a)-99 16-26681 13 

90s Line Ponds 16-008(a)-99 16-26682 13 

90s Line Ponds 16-008(a)-99 16-26683 8 

90s Line Ponds 16-008(a)-99 16-26684 13 

90s Line Ponds 16-008(a)-99 16-26685 14 

90s Line Ponds 16-008(a)-99 16-26686 13 

90s Line Ponds 16-008(a)-99 16-26687 13 

90s Line Ponds 16-008(a)-99 16-26688 13 

90s Line Ponds 16-008(a)-99 16-26734 1 
90s Line Ponds 16-008(a)-99 16-26735 1 
90s Line Ponds 16-008(a)-99 16-26736 1 
90s Line Ponds 16-008(a)-99 16-26737 1 
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Table 6.1-1 
Summary of Samples Collected and Analyses Requested for Soil, Fill, and Tuff at Consolidated Unit 16-007(a)-99, 30s Line 
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0316-95-0002 16-01560 3.0–4.0 FILL 6/7/1995 —a 454b 452 453,454 — 452 452 453 

0316-95-0003 16-01561 6.0–7.4 FILL 6/8/1995 — 454 452 453,454 — 452 452 453 

0316-95-0001 16-01562 5.0–6.0 FILL 6/6/1995 — 454 452 453,454 — 452 452 453 

0316-97-0549 16-04110 0.0–1.0 SOIL 7/9/1997 — —  3442R 3443R — 3441R — — 

RE16-05-56098 16-23737 3.0–3.5 SOIL 10/19/2004 2530S — 2529S 2530S 2529S 2529S 2529S 2530S 

RE16-05-56100 16-23737 7.0–8.0 SOIL 10/19/2004 2530S — 2529S 2530S 2529S 2529S 2529S 2530S 

RE16-05-56101 16-23737 8.0–9.0 QBT4 10/19/2004 2530S — 2529S 2530S 2529S 2529S 2529S 2530S 

RE16-05-56161 16-23738 7.5–8.5 QBT4 10/19/2004 2530S — 2529S 2530S 2529S 2529S 2529S 2530S 

RE16-05-56106 16-23739 3.0–4.0 SOIL 10/19/2004 2530S — 2529S 2530S 2529S 2529S 2529S 2530S 

RE16-05-56162 16-23739 7.5–8.0 QBT4 10/19/2004 2530S — 2529S 2530S 2529S 2529S 2529S 2530S 

RE16-05-56111 16-23740 7.0–8.0 SOIL 10/20/2004 2547S — 2546S 2547S 2546S 2546S 2546S 2547S 

RE16-05-56164 16-23740 19.0–20.0 QBT4 10/20/2004 — — 2546S — 2546S 2546S 2546S — 

RE16-05-56113 16-23741 0.0–1.0 SOIL 10/20/2004 2547S — 2546S 2547S 2546S 2546S 2546S 2547S 

RE16-05-56112 16-23741 6.0–7.0 SOIL 10/20/2004 2547S — 2546S 2547S 2546S 2546S 2546S 2547S 

RE16-05-56114 16-23741 7.0–8.0 SOIL 10/20/2004 2547S — 2546S 2547S 2546S 2546S 2546S 2547S 

RE16-05-56118 16-23742 10.0–11.0 QBT4 10/21/2004 — — 2548S — 2548S 2548S 2548S — 

RE16-05-56116 16-23742 12.0–13.0 QBT4 10/21/2004 2549S — 2548S 2549S 2548S 2548S 2548S 2549S 

RE16-05-56117 16-23742 14.0–15.0 QBT4 10/21/2004 2549S — 2548S 2549S 2548S 2548S 2548S 2549S 

RE16-05-56121 16-23743 8.0–9.0 QBT4 10/21/2004 — — 2548S — 2548S 2548S 2548S — 

RE16-05-56120 16-23743 14.0–15.0 QBT4 10/21/2004 2549S — 2548S 2549S 2548S 2548S 2548S 2549S 

RE16-05-56124 16-23744 8.0–9.0 QBT4 10/21/2004 — — 2548S — 2548S 2548S 2548S — 

RE16-05-56125 16-23744 10.0–11.0 QBT4 10/21/2004 2549S — 2548S 2549S 2548S 2548S 2548S 2549S 

RE16-05-56128 16-23745 5.5–6.5 SOIL 10/21/2004 2549S — 2548S 2549S 2548S 2548S 2548S 2549S 

RE16-05-56129 16-23745 6.5–7.5 SOIL 10/21/2004 2549S — 2548S 2549S 2548S 2548S 2548S 2549S  



 

 

E
P

2007-0666 
63 

N
ovem

ber 2007 

16-007(a)-99 and 16-008(a)-99 Investigation R
eport 

Table 6.1-1 (continued) 
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RE16-05-56134 16-23746 2.0–3.0 SOIL 10/21/2004 2549S — 2548S 2549S 2548S 2548S 2548S 2549S 

RE16-05-56132 16-23746 12.0–13.0 QBT4 10/21/2004 2549S — 2548S 2549S 2548S 2548S 2548S 2549S 

RE16-05-56133 16-23746 14.0–15.0 QBT4 10/21/2004 2549S — 2548S 2549S 2548S 2548S 2548S 2549S 

RE16-05-56136 16-23747 7.5–8.5 SOIL 10/22/2004 2554S — 2553S 2554S 2553S 2553S 2553S 2554S 

RE16-05-56137 16-23747 8.5–9.5 QBT4 10/22/2004 2554S — 2553S 2554S 2553S 2553S 2553S 2554S 

RE16-05-56138 16-23747 10.0–12.0 QBT4 10/22/2004 2554S — 2553S 2554S 2553S 2553S 2553S 2554S 

RE16-05-56140 16-23748 0.0–2.0 SOIL 10/22/2004 2554S — 2553S 2554S 2553S 2553S 2553S 2554S 

RE16-05-56142 16-23748 5.0–6.0 SOIL 10/22/2004 2554S — 2553S 2554S 2553S 2553S 2553S 2554S 

RE16-05-56143 16-23748 7.0–8.0 SOIL 10/22/2004 2554S — 2553S 2554S 2553S 2553S 2553S 2554S 

RE16-05-56148 16-23749 5.5–7.5 SOIL 11/15/2004 2623S — 2623S 2623S 2623S 2623S 2623S 2623S 

RE16-05-56149 16-23749 18.0–20.0 QBT4 11/15/2004 2623S — 2623S 2623S 2623S 2623S 2623S 2623S 

RE16-06-72110 16-26719 0.0–1.0 SOIL 9/27/2006 6257S — 6256S 6257S 6257S 6256S 6255S 6257S 

RE16-06-72111 16-26719 13.0–15.0 QBT4 9/27/2006 6257S — 6256S 6257S 6257S 6256S 6255S 6257S 

RE16-06-72112 16-26719 21.0–23.0 QBT4 9/27/2006 6257S — 6256S 6257S 6257S 6256S 6255S 6257S 

RE16-06-72113 16-26719 26.0–28.0 QBT4 9/27/2006 6290S — 6289S 6290S 6290S 6289S 6288S 6290S 

RE16-06-72114 16-26719 60.7–61.5 QBT4 10/3/2006 6290S — 6289S 6290S 6290S 6289S 6288S 6290S 

RE16-06-72115 16-26720 0.0–1.0 SOIL 9/27/2006 6257S — 6256S 6257S 6257S 6256S 6255S 6257S 

RE16-06-72116 16-26720 6.0–7.0 QBT4 9/27/2006 6257S — 6256S 6257S 6257S 6256S 6255S 6257S 

RE16-06-72117 16-26720 16.0–18.0 QBT4 9/27/2006 6257S — 6256S 6257S 6257S 6256S 6255S 6257S 

RE16-06-72120 16-26721 0.0–1.0 SOIL 10/3/2006 6290S — 6289S 6290S 6290S 6289S 6288S 6290S 

RE16-06-72121 16-26721 8.0–10.0 QBT4 10/3/2006 6290S — 6289S 6290S 6290S 6289S 6288S 6290S 

RE16-06-72122 16-26721 16.0–18.0 QBT4 10/3/2006 6290S — 6289S 6290S 6290S 6289S 6288S 6290S 

RE16-06-72123 16-26721 51.0–53.0 QBT4 10/3/2006 6290S — 6289S 6290S 6290S 6289S 6288S 6290S 

RE16-06-72125 16-26722 0.0–1.0 SOIL 9/18/2006 6151S — 6150S 6151S 6151S 6150S 6149S 6151S 

RE16-06-72126 16-26722 8.0–10.0 QBT4 9/18/2006 6151S — 6150S 6151S 6151S 6150S 6149S 6151S 
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Table 6.1-1 (continued) 
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RE16-06-72127 16-26722 16.0–18.0 QBT4 9/18/2006 6151S — 6150S 6151S 6151S 6150S 6149S 6151S 

RE16-06-72130 16-26723 0.0–1.0 SOIL 9/14/2006 6115S — 6114S 6115S 6115S 6114S 6114S 6115S 

RE16-06-72131 16-26723 5.5–7.0 QBT4 9/14/2006 6115S — 6114S 6115S 6115S 6114S 6114S 6115S 

RE16-06-72133 16-26723 16.0–18.0 QBT4 9/14/2006 6115S — 6114S 6115S 6115S 6114S 6114S 6115S 

RE16-06-72134 16-26723 21.0–23.0 QBT4 9/14/2006 6115S — 6114S 6115S 6115S 6114S 6114S 6115S 

RE16-06-72135 16-26724 0.0–1.1 SOIL 9/13/2006 6107S — 6106S 6107S 6107S 6106S 6105S 6107S 

RE16-06-72136 16-26724 5.2–6.0 QBT4 9/13/2006 6107S — 6106S 6107S 6107S 6106S 6105S 6107S 

RE16-06-72137 16-26724 11.0–13.0 QBT4 9/13/2006 6107S — 6106S 6107S 6107S 6106S 6105S 6107S 

RE16-06-72140 16-26725 0.0–1.0 SOIL 9/18/2006 6151S — 6150S 6151S 6151S 6150S 6149S 6151S 

RE16-06-72141 16-26725 8.5–10.5 QBT4 9/18/2006 6151S — 6150S 6151S 6151S 6150S 6149S 6151S 

RE16-06-72142 16-26725 16.5–18.5 QBT4 9/18/2006 6151S — 6150S 6151S 6151S 6150S 6149S 6151S 

RE16-06-72145 16-26726 0.0–1.0 SOIL 9/18/2006 6151S — 6150S 6151S 6151S 6150S 6149S 6151S 

RE16-06-72146 16-26726 8.0–10.0 QBT4 9/18/2006 6151S — 6150S 6151S 6151S 6150S 6149S 6151S 

RE16-06-72147 16-26726 16.0–18.0 QBT4 9/18/2006 6151S — 6150S 6151S 6151S 6150S 6149S 6151S 

RE16-06-72150 16-26727 0.0–1.0 SOIL 9/14/2006 6115S — 6114S 6115S 6115S 6114S 6114S 6115S 

RE16-06-72151 16-26727 6.0–8.0 QBT4 9/14/2006 6115S — 6114S 6115S 6115S 6114S 6114S 6115S 

RE16-06-72152 16-26727 16.0–18.0 QBT4 9/14/2006 6115S — 6114S 6115S 6115S 6114S 6114S 6115S 

RE16-06-72153 16-26727 18.0–20.0 QBT4 9/14/2006 6115S — 6114S 6115S 6115S 6114S 6114S 6115S 

RE16-06-72154 16-26727 21.0–23.0 QBT4 9/14/2006 6115S — 6114S 6115S 6115S 6114S 6114S 6115S 

RE16-06-72155 16-26728 0.0–1.0 SOIL 9/14/2006 6115S — 6114S 6115S 6115S 6114S 6114S 6115S 

RE16-06-72156 16-26728 5.7–7.0 QBT4 9/14/2006 6115S — 6114S 6115S 6115S 6114S 6114S 6115S 

RE16-06-72157 16-26728 21.0–23.0 QBT4 9/14/2006 6115S — 6114S 6115S 6115S 6114S 6114S 6115S 

RE16-06-72160 16-26729 0.0–1.0 SOIL 9/14/2006 6115S — 6114S 6115S 6115S 6114S 6114S 6115S 

RE16-06-72161 16-26729 8.0–10.0 QBT4 9/14/2006 6115S — 6114S 6115S 6115S 6114S 6114S 6115S 

RE16-06-72162 16-26729 16.0–18.0 QBT4 9/14/2006 6115S — 6114S 6115S 6115S 6114S 6114S 6115S 
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RE16-06-72165 16-26730 0.0–1.5 SOIL 9/13/2006 6115S — 6114S 6115S 6115S 6114S 6114S 6115S 

RE16-06-72166 16-26730 8.0–10.0 QBT4 9/13/2006 6115S — 6114S 6115S 6115S 6114S 6114S 6115S 

RE16-06-72167 16-26730 16.0–18.0 QBT4 9/13/2006 6115S — 6114S 6115S 6115S 6114S 6114S 6115S 

RE16-06-72188 16-26731 9.1–11.0 QBT4 9/15/2006 6116S — 6116S 6116S 6116S 6116S 6116S 6116S 

RE16-06-72189 16-26731 33.0–35.0 QBT4 9/18/2006 6148S — 6147S 6148S 6148S 6147S 6146S 6148S 

RE16-06-72190 16-26731 35.3–37.3 QBT4 9/18/2006 6148S — 6147S 6148S 6148S 6147S 6146S 6148S 

RE16-06-72191 16-26731 68.9–71.0 QBT3 12/4/2006 6523S — 6522S 6523S 6523S 6522S 6522S 6523S 

RE16-06-72192 16-26731 80.0–82.0 QBT3 12/4/2006 6523S — 6522S 6523S 6523S 6522S 6522S 6523S 

RE16-06-72193 16-26731 120.0–122.0 QBT3 12/13/2006 6566S — 6566S 6566S 6566S 6566S 6566S 6566S 

RE16-06-72194 16-26731 147.2–149.2 QBT3 12/19/2006 6566S — 6566S 6566S 6566S 6566S 6566S 6566S 

RE16-06-72200 16-26732 14.0–16.0 QBT4 9/8/2006 6073S — 6072S 6073S 6073S 6072S 6072S 6073S 

RE16-06-72201 16-26732 38.0–40.0 QBT4 9/11/2006 6073S — 6072S 6073S 6073S 6072S 6072S 6073S 

RE16-06-72202 16-26732 79.3–81.3 QBT3 11/27/2006 6509S — 6508S 6509S 6509S 6508S 6507S 6509S 

RE16-06-72203 16-26732 106.0–108.0 QBT3 11/28/2006 6509S — 6508S 6509S 6509S 6508S 6507S 6509S 

RE16-06-72204 16-26732 118.5–120.5 QBT3 11/28/2006 6509S — 6508S 6509S 6509S 6508S 6507S 6509S 

RE16-06-72205 16-26732 149.0–151.0 QBT3 11/29/2006 6509S — 6508S 6509S 6509S 6508S 6507S 6509S 

RE16-06-72211 16-26733 8.0–10.0 QBT4 9/6/2006 6040S — 6040S 6040S 6040S 6040S 6040S 6040S 

RE16-06-72212 16-26733 39.0–41.0 QBT4 9/12/2006 6104S — 6103S 6104S 6104S 6103S 6102S 6104S 

RE16-06-72213 16-26733 61.0–63.0 QBT4 9/13/2006 6104S — 6103S 6104S 6104S 6103S 6102S 6104S 

RE16-06-72214 16-26733 77.5–80.0 QBT3 11/9/2006 6423S — 6423S 6423S 6423S 6423S 6422S 6423S 

RE16-06-72215 16-26733 119.5–121.5 QBT3 11/15/2006 6467S — 6466S 6467S 6467S 6466S 6466S 6467S 

RE16-06-72216 16-26733 143.5–145.5 QBT3 11/20/2006 6467S — 6466S 6467S 6467S 6466S 6466S 6467S 
a — = Analysis not requested. 
b Request number. 
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Table 6.1-2 
Summary of Chemicals of Potential Concern Identified at 30s Line and 90s Line 

COPC Media Reason Retained 
Consolidated Unit 16-007(a)-99 
Aluminum Tuff Analyte detected and result exceeded BV and range of 

background concentrations. 

Antimony Fill Analyte detection limit exceeded BV and result exceeded 
the range of background concentrations. 

Barium Soil, Tuff Analyte detected and result exceeded BV and range of 
background concentrations. 

Beryllium Tuff Analyte detected and result exceeded BV and range of 
background concentrations. 

Cadmium Fill, Soil, Tuff Analyte detection limit exceeded BV and result exceeded 
the range of background concentrations. 

Chromium Tuff Analyte detected and result exceeded BV and range of 
background concentrations. 

Cobalt Soil, Tuff Analyte detected and result exceeded BV and range of 
background concentrations. 

Copper Soil, Tuff Analyte detected and result exceeded BV and range of 
background concentrations. 

Cyanide (Total) Fill Analyte detection limit exceeded BV and result exceeded 
the range of background concentrations. 

Cyanide (Total) Tuff Analyte detected and result exceeded BV and range of 
background concentrations. 

Fluoride Soil, Tuff Analyte detected and no BV available. 

Iron Tuff Analyte detected and result exceeded BV and range of 
background concentrations. 

Lead Soil Analyte detected and result exceeded BV and range of 
background concentrations. 

Magnesium Tuff Analyte detected and result exceeded BV and range of 
background concentrations. 

Manganese Soil, Tuff  Analyte detected and result exceeded BV and range of 
background concentrations. 

Nickel Tuff Analyte detected and result exceeded BV and range of 
background concentrations. 

Nitrate Soil, Tuff Analyte detected and no BV available. 

Perchlorate Soil, Tuff Analyte detected and no BV available. 

Selenium Tuff Analyte detection limit exceeded BV and result exceeded 
the range of background concentrations. 

Selenium Soil, Tuff Analyte detected and result exceeded BV and range of 
background concentrations. 

Vanadium Tuff Analyte detected and result exceeded BV and range of 
background concentrations. 

Acenaphthene Soil Analyte detected. 

Acenaphthylene Soil Analyte detected. 

Acetone Soil, Tuff Analyte detected.  
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Table 6.1-2 (continued) 

COPC Media Reason Retained 
Amino-2,6-dinitrotoluene[4-] Soil, Tuff Analyte detected. 

Amino-4,6-dinitrotoluene[2-] Soil, Tuff Analyte detected. 

Bis[2-ethylhexyl]phthalate Soil, Tuff Analyte detected. 

Benzo(a)pyrene Soil, Tuff Analyte detected. 

Benzo(b)fluoranthene Soil Analyte detected. 

Benzo(g,h,i)perylene Soil, Tuff Analyte detected. 

Benzo(k)fluoranthene Soil Analyte detected. 

Benzoic Acid Soil Analyte detected. 

Chloroform Soil, Tuff Analyte detected. 

Chrysene Soil Analyte detected. 

Dichlorobenzene[1,4-] Soil Analyte detected. 

Di-n-butylphthalate Tuff Analyte detected. 

Dinitrotoluene[2,4-] Tuff Analyte detected. 

Di-n-octylphthalate Fill Analyte detected. 

Fluoranthene Soil, Tuff Analyte detected. 

Fluorene Soil Analyte detected. 

HMX Soil, Tuff Analyte detected. 

Indeno(1,2,3-cd)pyrene Soil, Tuff Analyte detected. 

Methylene Chloride Fill Analyte detected. 

Phenanthrene Soil Analyte detected. 

Pyrene Soil Analyte detected. 

RDX Soil, Tuff Analyte detected. 

Tetrachloroethene Soil Analyte detected. 

Toluene Soil, Tuff Analyte detected. 

Trichlorofluoromethane Fill Analyte detected. 

Trinitrobenzene[1,3,5-] Soil, Tuff Analyte detected. 

Trinitrotoluene[2,4,6-] Soil, Tuff Analyte detected. 

Xylene[1,3-]+Xylene[1,4-] Tuff Analyte detected. 

Consolidated Unit 16-008(a)-99 
Aluminum Tuff Analyte detected and result exceeded BV and range of 

background concentrations. 

Aluminum SWa, GWb Analyte detected. 

Ammonia SW Analyte detected. 

Antimony Fill Analyte detection limit exceeded BV and result exceeded 
the range of background concentrations. 

Antimony Soil, Tuff Analyte detected and result exceeded BV and range of 
background concentrations. 

Antimony SW, GW, Analyte detected. 

Arsenic Tuff Analyte detected and result exceeded BV and range of 
background concentrations. 
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Table 6.1-2 (continued) 

COPC Media Reason Retained 
Arsenic SW, GW Analyte detected. 

Barium Soil, Fill, Tuff Analyte detected and result exceeded BV and range of 
background concentrations. 

Barium SW, GW Analyte detected. 

Beryllium Tuff Analyte detected and result exceeded BV and range of 
background concentrations. 

Beryllium SW, GW Analyte detected. 

Boron SW Analyte detected. 

Bromide SW Analyte detected. 

Cadmium Fill Analyte detected and result exceeded BV and range of 
background concentrations. 

Cadmium Soil, Tuff Analyte detection limit exceeded BV and result exceeded 
the range of background concentrations. 

Cadmium SW, GW Analyte detected. 

Calcium SW, GW Analyte detected. 

Chloride SW, GW Analyte detected. 

Chromium Soil Analyte detected and result exceeded BV and range of 
background concentrations. 

Chromium SW, GW Analyte detected. 

Chromium VI Soil, Tuff Analyte detected and no BV available. 

Cobalt Soil, Fill, Tuff Analyte detected and result exceeded BV and range of 
background concentrations. 

Cobalt SW, GW Analyte detected. 

Copper Soil, Fill, Tuff Analyte detected and result exceeded BV and range of 
background concentrations. 

Copper SW, GW Analyte detected. 

Cyanide (Total) Tuff Analyte detection limit exceeded BV and result exceeded 
the range of background concentrations. 

Cyanide (Total) Soil, Fill Analyte detected and result exceeded BV and range of 
background concentrations. 

Cyanide (Total) SW, GW Analyte detected. 

Fluoride SW, GW Analyte detected. 

Iron Soil, Tuff Analyte detected and result exceeded BV and range of 
background concentrations. 

Iron SW, GW Analyte detected. 

Lead Soil, Fill, Tuff Analyte detected and result exceeded BV and range of 
background concentrations. 

Lead SW, GW, Soil Analyte detected. 

Lithium SW Analyte detected. 

Magnesium SW, GW Analyte detected. 

Manganese Soil, Tuff Analyte detected and result exceeded BV and range of 
background concentrations. 
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Table 6.1-2 (continued) 

COPC Media Reason Retained 
Manganese SW, GW Analyte detected. 

Mercury Fill Analyte detection limit exceeded BV and result exceeded 
the range of background concentrations. 

Mercury Soil, Tuff Analyte detected and result exceeded BV and range of 
background concentrations. 

Mercury SW, GW Analyte detected. 

Molybdenum SW Analyte detected. 

Nickel Soil, Fill, Tuff Analyte detected and result exceeded BV and range of 
background concentrations. 

Nickel SW, GW Analyte detected. 

Nitrate SW, Soil, Tuff Analyte detected and no BV available. 

Nitrate-Nitrite as Nitrogen SW Analyte detected. 

Perchlorate SW, GW, Soil, Tuff Analyte detected and no BV available. 

Potassium SW, GW Analyte detected. 

Selenium Soil, Tuff Analyte detected and result exceeded BV and range of 
background concentrations. 

Selenium SW Analyte detected. 

Silver Tuff Analyte detection limit exceeded BV and result exceeded 
the range of background concentrations. 

Silver Soil, Fill Analyte detected and result exceeded BV and range of 
background concentrations. 

Silver SW, GW Analyte detected. 

Sodium SW, GW Analyte detected. 

Strontium SW Analyte detected. 

Sulfate SW, GW Analyte detected. 

Thallium Soil, Tuff Analyte detection limit exceeded BV and result exceeded 
the range of background concentrations. 

Thallium SW, GW Analyte detected. 

Tin SW Analyte detected. 

Total Phosphorus SW Analyte detected. 

Uranium Soil, Fill Analyte detection limit exceeded BV and result exceeded 
the range of background concentrations. 

Uranium SW, GW Analyte detected. 

Vanadium SW, GW Analyte detected. 

Zinc Soil, Fill, Tuff Analyte detected and result exceeded BV and range of 
background concentrations. 

Zinc SW, GW Analyte detected. 

Acenaphthene Soil Analyte detected. 

Acenaphthylene Soil Analyte detected. 

Acetone SW, GW, Soil, Tuff Analyte detected. 

Acrolein SW Analyte detected. 
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Table 6.1-2 (continued) 

COPC Media Reason Retained 
Amino-2,6-dinitrotoluene[4-] SW, GW, Soil, Fill, Tuff Analyte detected. 

Amino-4,6-dinitrotoluene[2-] SW, GW, Soil, Fill, Tuff Analyte detected. 

Amino-DNTs Soil Analyte detected. 

Anthracene Soil, Tuff Analyte detected. 

Benzo(a)anthracene Soil, Tuff Analyte detected. 

Benzo(a)pyrene Soil Analyte detected. 

Benzo(b)fluoranthene Soil Analyte detected. 

Benzo(g,h,i)perylene Soil Analyte detected. 

Benzo(k)fluoranthene Soil Analyte detected. 

Benzoic Acid Soil, Tuff Analyte detected. 

Bis(2-ethylhexyl)phthalate GW, Soil, Fill, Tuff Analyte detected. 

Butanone[2-] SW, Soil Analyte detected. 

Butylbenzylphthalate Soil Analyte detected. 

Chloroform SW, Soil, Tuff Analyte detected. 

Chrysene Soil, Tuff Analyte detected. 

Dibenzofuran Soil Analyte detected. 

Dichloroethene[1,1-] Soil Analyte detected. 

Dichloroethene[cis-1,2-] Soil Analyte detected. 

3,5-Dinitroaniline GW, Soil, Tuff Analyte detected. 

Dinitrotoluene[2,4-] GW, Soil Analyte detected. 

Dinitrotoluene[2,6-] SW Analyte detected. 

Di-n-octylphthalate Soil, Fill Analyte detected. 

Fluoranthene Soil, Tuff Analyte detected. 

Fluorene Soil Analyte detected. 

Hexanone[2-] Soil Analyte detected. 

HMX SW, GW, Soil, Fill, Tuff Analyte detected. 

Indeno(1,2,3-cd)pyrene Soil Analyte detected. 

Isopropyltoluene[4-] Soil Analyte detected. 

Methylene Chloride Soil, Tuff Analyte detected. 

Methyl-2-pentanone[4-] SW Analyte detected. 

Methylphenol[4-] Soil Analyte detected. 

Nitrotoluene[2-] Soil Analyte detected. 

Nitrotoluene[4-] Soil, Tuff Analyte detected. 

Phenanthrene Soil, Tuff Analyte detected. 

Pyrene Soil, Tuff Analyte detected. 

RDX SW, GW, Soil, Fill, Tuff Analyte detected. 

Tetrachloroethene GW, Soil, Fill, Tuff Analyte detected. 

Toluene SW, GW, Soil, Tuff Analyte detected. 
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Table 6.1-2 (continued) 

COPC Media Reason Retained 
Total Petroleum 
Hydrocarbons Diesel Range 
Organics 

Soil Analyte detected. 

Trichloroethane[1,1,1-] Soil Analyte detected. 

Trichloroethene GW, Soil, Tuff Analyte detected. 

Trichlorofluoromethane Soil, Tuff Analyte detected. 

Trichloro-1,2,2-
trifluoroethane[1,1,2-] 

Soil, Tuff Analyte detected. 

Trinitrobenzene[1,3,5-] GW, Soil, Fill, Tuff Analyte detected. 

Trinitrotoluene[2,4,6-] GW, Soil, Fill, Tuff Analyte detected. 

Tritium SW Analyte detected. 
a SW = Surface water. 
b GW = Groundwater. 
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Table 6.1-3 
Summary of Inorganic Chemicals above Background Values in Soil, Fill, and Tuff at Consolidated Unit 16-007(a)-99, 30s Line 
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Soil Background Valuea 29200 0.83 8.17 295 1.83 0.4 6120 19.3 8.64 14.7 0.5 nab 

Qbt 2,3,4 Background Valuea 7340 0.5 2.79 46 1.21 1.63 2200 7.14 3.14 4.66 0.5 na 
0316-95-0002 16-01560 3.0–4.0 FILL 6/7/1995 —c 5.9 (U) — — — 0.59 (U) — — — — 1.2 (U)  NAd 

0316-95-0003 16-01561 6.0–7.4 FILL 6/8/1995 — 5.9 (U) — — — 0.59 (U) — — — — 1.2 (U)  NA 

0316-95-0001 16-01562 5.0–6.0 FILL 6/6/1995 — 5.7 (U) — — — 1.1 — — — — 1.2 (U)  NA 

0316-97-0549 16-04110 0.0–1.0 SOIL 7/9/1997 — — — — — — — — — 17  NA  NA 

RE16-05-56098 16-23737 3.0–3.5 SOIL 10/19/2004 — — — — — 0.542 (U) — — — — — 3.74 

RE16-05-56100 16-23737 7.0–8.0 SOIL 10/19/2004 — — — 1270 — 0.563 (U) — — — — — 1.2 

RE16-05-56101 16-23737 8.0–9.0 QBT4 10/19/2004 22100 (J+) — 3.31 1290 1.24 — — 12.5 6.15 8.78 — 1.82 

RE16-05-56161 16-23738 7.5–8.5 QBT4 10/19/2004 18200 (J+) — — 212 — — 2430 (J+) 11.4 3.38 8.19 — 3.04 

RE16-05-56106 16-23739 3.0–4.0 SOIL 10/19/2004 — — — — — 0.564 (U) — — — — — 2.37 

RE16-05-56162 16-23739 7.5–8.0 QBT4 10/19/2004 — — — 839 — — — — 3.35 7.77 — — 

RE16-05-56111 16-23740 7.0–8.0 SOIL 10/20/2004 — — — 2270 — 0.529 (U) — — — — — 3.85 

RE16-05-56113 16-23741 0.0–1.0 SOIL 10/20/2004 — — — 307 — 0.524 (U) — — 9.59 — — 3.14 

RE16-05-56112 16-23741 6.0–7.0 SOIL 10/20/2004 — — — — — 0.54 (U) — — 13.8 — — 9.02 

RE16-05-56114 16-23741 7.0–8.0 SOIL 10/20/2004 — — — — — 0.535 (U) — — — — — 8.61 

RE16-05-56116 16-23742 12.0–13.0 QBT4 10/21/2004 7410 (J) — — 132 — — 2740 (J) — — 6.26 — 1.55 

RE16-05-56117 16-23742 14.0–15.0 QBT4 10/21/2004 — — — — — — — — — — — — 

RE16-05-56120 16-23743 14.0–15.0 QBT4 10/21/2004 — — — — — — — — — — — 1.34 

RE16-05-56125 16-23744 10.0–11.0 QBT4 10/21/2004 — — — — — — — — — — — — 

RE16-05-56128 16-23745 5.5–6.5 SOIL 10/21/2004 — — — — — 0.536 (U) — — — — — 1.56 

RE16-05-56129 16-23745 6.5–7.5 SOIL 10/21/2004 — — — — — 0.551 (U) — — — — — 1.72 

RE16-05-56134 16-23746 2.0–3.0 SOIL 10/21/2004 — — — — — 0.548 (U) — — — — — 3.2 

RE16-05-56132 16-23746 12.0–13.0 QBT4 10/21/2004 — — 4.73 1100 — — — — — — — — 

RE16-05-56133 16-23746 14.0–15.0 QBT4 10/21/2004 — — — 807 — — — — 4.42 — — — 

RE16-05-56136 16-23747 7.5–8.5 SOIL 10/22/2004 — — — 732 — 1.14 (U) — — — — — 3.89 

RE16-05-56137 16-23747 8.5–9.5 QBT4 10/22/2004 8450 — — 762 — — — — — — — 3.76 

RE16-05-56138 16-23747 10.0–12.0 QBT4 10/22/2004 — — 2.88 119 — — — — — — — 1.15 

RE16-05-56140 16-23748 0.0–2.0 SOIL 10/22/2004 — — — — — 1.09 (U) — — — — — — 

RE16-05-56142 16-23748 5.0–6.0 SOIL 10/22/2004 — — — — — 1.15 (U) — — — — — 8.72 

RE16-05-56143 16-23748 7.0–8.0 SOIL 10/22/2004 — — — 825 — 1.13 (U) — — — — — 4.38 

RE16-05-56148 16-23749 5.5–7.5 SOIL 11/15/2004 — — — — — 0.546 (U) — — — — — 5.38 

RE16-05-56149 16-23749 18.0–20.0 QBT4 11/15/2004 — — — — — — — — — — — — 

RE16-06-72110 16-26719 0.0–1.0 SOIL 9/27/2006 — — 8.38 — — 2.87 (U) — — 8.97 — —  NA 

RE16-06-72111 16-26719 13.0–15.0 QBT4 9/27/2006 — — 3.12 — — 2.66 (U) — — — — —  NA  
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Table 6.1-3 (continued) 
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Soil Background Valuea 29200 0.83 8.17 295 1.83 0.4 6120 19.3 8.64 14.7 0.5 nab 

Qbt 2,3,4 Background Valuea 7340 0.5 2.79 46 1.21 1.63 2200 7.14 3.14 4.66 0.5 na 
RE16-06-72112 16-26719 21.0–23.0 QBT4 9/27/2006 — — 3 88.5 — — — — — — —  NA 

RE16-06-72113 16-26719 26.0–28.0 QBT4 9/27/2006 — — — 96 (J-) — — — — — — —  NA 

RE16-06-72114 16-26719 60.7–61.5 QBT4 10/3/2006 — — — 48.5 (J-) — — — — — — —  NA 

RE16-06-72115 16-26720 0.0–1.0 SOIL 9/27/2006 — — — — — 2.87 (U) — — 11.9 — —  NA 

RE16-06-72116 16-26720 6.0–7.0 QBT4 9/27/2006 — — — — — — — — — — —  NA 

RE16-06-72117 16-26720 16.0–18.0 QBT4 9/27/2006 — — 2.93 — — — — — — — —  NA 

RE16-06-72120 16-26721 0.0–1.0 SOIL 10/3/2006 — — — 303 (J-) — 0.564 (U) — — — — —  NA 

RE16-06-72121 16-26721 8.0–10.0 QBT4 10/3/2006 10400 (J+) — — 1380 (J-) — — — — — — —  NA 

RE16-06-72122 16-26721 16.0–18.0 QBT4 10/3/2006 — — 4.21 — — — — — — — —  NA 

RE16-06-72123 16-26721 51.0–53.0 QBT4 10/3/2006 — — — — — — — — — — —  NA 

RE16-06-72125 16-26722 0.0–1.0 SOIL 9/18/2006 — — — — — 0.573 (U) — — — 15.6 —  NA 

RE16-06-72126 16-26722 8.0–10.0 QBT4 9/18/2006 9590 (J+) — — 56.2 — — — — — 6.7 —  NA 

RE16-06-72127 16-26722 16.0–18.0 QBT4 9/18/2006 — — — — — — — — — — —  NA 

RE16-06-72130 16-26723 0.0–1.0 SOIL 9/14/2006 — — — — — — — — — — —  NA 

RE16-06-72131 16-26723 5.5–7.0 QBT4 9/14/2006 — — — 46.5 (J+) — — — — — — —  NA 

RE16-06-72133 16-26723 16.0–18.0 QBT4 9/14/2006 — — — — — — — — — — —  NA 

RE16-06-72134 16-26723 21.0–23.0 QBT4 9/14/2006 — — — — — — — — — — —  NA 

RE16-06-72135 16-26724 0.0–1.1 SOIL 9/13/2006 — — — 540 — — — — — — —  NA 

RE16-06-72136 16-26724 5.2–6.0 QBT4 9/13/2006 — — 4.64 172 — — — — 4.36 5.23 —  NA 

RE16-06-72137 16-26724 11.0–13.0 QBT4 9/13/2006 — — — — — — — — — — —  NA 

RE16-06-72140 16-26725 0.0–1.0 SOIL 9/18/2006 — — — — — 0.575 (U) — — — — —  NA 

RE16-06-72141 16-26725 8.5–10.5 QBT4 9/18/2006 — — — — — — — — — — 0.579  NA 

RE16-06-72142 16-26725 16.5–18.5 QBT4 9/18/2006 — — — — — — — — — — —  NA 

RE16-06-72145 16-26726 0.0–1.0 SOIL 9/18/2006 — — — 557 — 0.569 (U) — — 60.9 — —  NA 

RE16-06-72146 16-26726 8.0–10.0 QBT4 9/18/2006 — — — — — — — — — — —  NA 

RE16-06-72147 16-26726 16.0–18.0 QBT4 9/18/2006 — — — — — — — — — — —  NA 

RE16-06-72150 16-26727 0.0–1.0 SOIL 9/14/2006 — — — — — — — — — — —  NA 

RE16-06-72151 16-26727 6.0–8.0 QBT4 9/14/2006 — — — — — — — — — — —  NA 

RE16-06-72152 16-26727 16.0–18.0 QBT4 9/14/2006 — — — — — — — — — — —  NA 

RE16-06-72153 16-26727 18.0–20.0 QBT4 9/14/2006 22200 (J+) — 3.05 121 (J+) 1.81 — 3220 11.5 — 8.68 (J) —  NA 

RE16-06-72154 16-26727 21.0–23.0 QBT4 9/14/2006 — — — — — — — — — — —  NA 

RE16-06-72155 16-26728 0.0–1.0 SOIL 9/14/2006 — — — — — — — — — 28.5 (J) —  NA 

RE16-06-72156 16-26728 5.7–7.0 QBT4 9/14/2006 — — 3.26 53.9 (J+) — — — — — — —  NA 

RE16-06-72157 16-26728 21.0–23.0 QBT4 9/14/2006 — — — — — — — — — — —  NA 
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Table 6.1-3 (continued) 

Sample ID Location ID 
Depth 

 (ft) Media 
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Date  A
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 C
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 C
hr
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iu
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ob
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op
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ya
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Soil Background Valuea 29200 0.83 8.17 295 1.83 0.4 6120 19.3 8.64 14.7 0.5 nab 

Qbt 2,3,4 Background Valuea 7340 0.5 2.79 46 1.21 1.63 2200 7.14 3.14 4.66 0.5 na 
RE16-06-72160 16-26729 0.0–1.0 SOIL 9/14/2006 — — — — — — — — — 37.9 (J) —  NA 

RE16-06-72161 16-26729 8.0–10.0 QBT4 9/14/2006 — — — 55.9 (J+) — — — — 3.43 — —  NA 

RE16-06-72162 16-26729 16.0–18.0 QBT4 9/14/2006 — — — — — — — — — — —  NA 

RE16-06-72165 16-26730 0.0–1.5 SOIL 9/13/2006 — — — — — — — — — — —  NA 

RE16-06-72166 16-26730 8.0–10.0 QBT4 9/13/2006 — — — — — — — — — — —  NA 

RE16-06-72167 16-26730 16.0–18.0 QBT4 9/13/2006 — — — — — — — — — — —  NA 

RE16-06-72188 16-26731 9.1–11.0 QBT4 9/15/2006 — — — — — — — — — — —  NA 

RE16-06-72189 16-26731 33.0–35.0 QBT4 9/18/2006 — — — — — — — — — — —  NA 

RE16-06-72190 16-26731 35.3–37.3 QBT4 9/18/2006 — — — — — — — — — — —  NA 

RE16-06-72191 16-26731 68.9–71.0 QBT3 12/4/2006 — — — — — — — — — — —  NA 

RE16-06-72192 16-26731 80.0–82.0 QBT3 12/4/2006 — — — — — — — — — — —  NA 

RE16-06-72193 16-26731 120.0–122.0 QBT3 12/13/2006 — — — — — — — — — — —  NA 

RE16-06-72194 16-26731 147.2–149.2 QBT3 12/19/2006 10200 (J+) — — — — — — — — 9.34 —  NA 

RE16-06-72200 16-26732 14.0–16.0 QBT4 9/8/2006 10200 — 3.5 84.4 — — — 14.1 — 6.14 —  NA 

RE16-06-72201 16-26732 38.0–40.0 QBT4 9/11/2006 — — 3.52 — — — — — — — —  NA 

RE16-06-72202 16-26732 79.3–81.3 QBT3 11/27/2006 — — — — — — — — — — —  NA 

RE16-06-72203 16-26732 106.0–108.0 QBT3 11/28/2006 — — — — — — — — — — —  NA 

RE16-06-72204 16-26732 118.5–120.5 QBT3 11/28/2006 — — — — — — — — — — —  NA 

RE16-06-72205 16-26732 149.0–151.0 QBT3 11/29/2006 — — — — — — — — — — —  NA 

RE16-06-72211 16-26733 8.0–10.0 QBT4 9/6/2006 13400 (J+) — — 74.5 (J+) — — — — — — —  NA 

RE16-06-72212 16-26733 39.0–41.0 QBT4 9/12/2006 — — — — — — — — — — —  NA 

RE16-06-72213 16-26733 61.0–63.0 QBT4 9/13/2006 — — — — — — — — — — —  NA 

RE16-06-72214 16-26733 77.5–80.0 QBT3 11/9/2006 — — — — — — — — — — —  NA 

RE16-06-72215 16-26733 119.5–121.5 QBT3 11/15/2006 — — — — — — — — — — —  NA 

RE16-06-72216 16-26733 143.5–145.5 QBT3 11/20/2006 — — — — — — — — — — —  NA 
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Table 6.1-3 (continued) 

Sample ID Location ID 
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Soil Background Valuea 21500 22.3 4610 671 15.4 na na 1.52 1.82 39.6 48.8 

Qbt 2,3,4 Background Valuea 14500 11.2 1690 482 6.58 na na 0.3 2.4 17 63.5 

0316-95-0002 16-01560 3.0–4.0 FILL 6/7/1995 — — — — —  NA  NA — 2.43 — — 

0316-95-0003 16-01561 6.0–7.4 FILL 6/8/1995 — — — — —  NA  NA — 2.95 — — 

0316-95-0001 16-01562 5.0–6.0 FILL 6/6/1995 — — — — —  NA  NA — 2.84 — — 

0316-97-0549 16-04110 0.0–1.0 SOIL 7/9/1997 — — — — —  NA  NA —  NA — — 

RE16-05-56098 16-23737 3.0–3.5 SOIL 10/19/2004 — — — — —  NA 0.000953 (J) — — — — 

RE16-05-56100 16-23737 7.0–8.0 SOIL 10/19/2004 — — — — —  NA — — — — — 

RE16-05-56101 16-23737 8.0–9.0 QBT4 10/19/2004 20500 — 2400 (J+) — 12.3  NA — 0.586 (U) — 29.2 — 

RE16-05-56161 16-23738 7.5–8.5 QBT4 10/19/2004 15600 — 2050 (J+) — 8.64  NA — 0.509 (U) — 20.8 — 

RE16-05-56106 16-23739 3.0–4.0 SOIL 10/19/2004 — — — — —  NA — — — — — 

RE16-05-56162 16-23739 7.5–8.0 QBT4 10/19/2004 — — — — —  NA — 0.499 (U) — 20.7 — 

RE16-05-56111 16-23740 7.0–8.0 SOIL 10/20/2004 — — — — — — — — — — — 

RE16-05-56113 16-23741 0.0–1.0 SOIL 10/20/2004 — — — 805 — — — — — — — 

RE16-05-56112 16-23741 6.0–7.0 SOIL 10/20/2004 — 23.8 — 1550 — — 0.000625 (J) — — — — 

RE16-05-56114 16-23741 7.0–8.0 SOIL 10/20/2004 — — — — — — 0.000575 (J) — — — — 

RE16-05-56116 16-23742 12.0–13.0 QBT4 10/21/2004 — — — — — — — 0.546 (U) — — — 

RE16-05-56117 16-23742 14.0–15.0 QBT4 10/21/2004 — — — — — — — 0.546 (U) — — — 

RE16-05-56120 16-23743 14.0–15.0 QBT4 10/21/2004 — — — — — — — 0.543 (U) — — — 

RE16-05-56125 16-23744 10.0–11.0 QBT4 10/21/2004 — — — — — — 0.000616 (J) 0.526 (U) — — — 

RE16-05-56128 16-23745 5.5–6.5 SOIL 10/21/2004 — — — — — — — — — — — 

RE16-05-56129 16-23745 6.5–7.5 SOIL 10/21/2004 — — — — — — — — — — — 

RE16-05-56134 16-23746 2.0–3.0 SOIL 10/21/2004 — — — — — 7.52 (J-) 0.000743 (J) — — — — 

RE16-05-56132 16-23746 12.0–13.0 QBT4 10/21/2004 — — — — — 2.57 (J-) — 0.545 (U) — — — 

RE16-05-56133 16-23746 14.0–15.0 QBT4 10/21/2004 — — — 796 (J-) — — — 0.351 (J) — — — 

RE16-05-56136 16-23747 7.5–8.5 SOIL 10/22/2004 — — — — — — 0.00103 (J) — — — — 

RE16-05-56137 16-23747 8.5–9.5 QBT4 10/22/2004 — — — — — — — 0.517 (U) — — — 

RE16-05-56138 16-23747 10.0–12.0 QBT4 10/22/2004 — — — — — — — 0.533 (U) — — — 

RE16-05-56140 16-23748 0.0–2.0 SOIL 10/22/2004 — 50.9 — — — 1.7 (J-) 0.00586 — — — — 

RE16-05-56142 16-23748 5.0–6.0 SOIL 10/22/2004 — — — — — — 0.000993 (J) — — — — 

RE16-05-56143 16-23748 7.0–8.0 SOIL 10/22/2004 — — — — — — 0.000895 (J) — — — — 

RE16-05-56148 16-23749 5.5–7.5 SOIL 11/15/2004 — — — — — — 0.00073 (J) — — — — 

RE16-05-56149 16-23749 18.0–20.0 QBT4 11/15/2004 — — — — — — — 0.551 (U) — — — 

RE16-06-72110 16-26719 0.0–1.0 SOIL 9/27/2006 — — — — — — — 18.4 — — — 

RE16-06-72111 16-26719 13.0–15.0 QBT4 9/27/2006 — — — — — 0.848 (J) — 6.25 — — — 
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Table 6.1-3 (continued) 

Sample ID Location ID 
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Soil Background Valuea 21500 22.3 4610 671 15.4 na na 1.52 1.82 39.6 48.8 

Qbt 2,3,4 Background Valuea 14500 11.2 1690 482 6.58 na na 0.3 2.4 17 63.5 

RE16-06-72112 16-26719 21.0–23.0 QBT4 9/27/2006 — — — — — 0.817 (J) — 4.89 — — — 

RE16-06-72113 16-26719 26.0–28.0 QBT4 9/27/2006 — — — — — 1.41 — 1.56 (U) — — — 

RE16-06-72114 16-26719 60.7–61.5 QBT4 10/3/2006 — — — — — 1.85 — 1.61 (U) — — — 

RE16-06-72115 16-26720 0.0–1.0 SOIL 9/27/2006 — — — 1150 — 1.04 — 21.4 — — — 

RE16-06-72116 16-26720 6.0–7.0 QBT4 9/27/2006 — — — — — — — 6.25 — — — 

RE16-06-72117 16-26720 16.0–18.0 QBT4 9/27/2006 — — — — — — — 5.08 — — — 

RE16-06-72120 16-26721 0.0–1.0 SOIL 10/3/2006 — — — — — 1.15 (J) — — — — — 

RE16-06-72121 16-26721 8.0–10.0 QBT4 10/3/2006 — — — — — 1.32 — 1.6 (U) — — — 

RE16-06-72122 16-26721 16.0–18.0 QBT4 10/3/2006 — — — — — 0.994 (J) — 1.59 (U) — — — 

RE16-06-72123 16-26721 51.0–53.0 QBT4 10/3/2006 — — — — — 0.935 (J) — 1.53 (U) — — — 

RE16-06-72125 16-26722 0.0–1.0 SOIL 9/18/2006 — — — — — 1.66 0.000618 (J) — — — — 

RE16-06-72126 16-26722 8.0–10.0 QBT4 9/18/2006 — — — — — — — 1.19 (J) — — — 

RE16-06-72127 16-26722 16.0–18.0 QBT4 9/18/2006 — — — — — — — 1.58 (U) — — — 

RE16-06-72130 16-26723 0.0–1.0 SOIL 9/14/2006 — — — — — 1.41 0.000841 (J) 1.72 (U) — — — 

RE16-06-72131 16-26723 5.5–7.0 QBT4 9/14/2006 — — — — — — 0.0013 (J) 1.58 (U) — — — 

RE16-06-72133 16-26723 16.0–18.0 QBT4 9/14/2006 — — — — — 1.24 (J-) — 1.54 (U) — — — 

RE16-06-72134 16-26723 21.0–23.0 QBT4 9/14/2006 — — — — — 1.45 (J-) — 1.54 (U) — — — 

RE16-06-72135 16-26724 0.0–1.1 SOIL 9/13/2006 — — — — — — — 1.78 (U) — — — 

RE16-06-72136 16-26724 5.2–6.0 QBT4 9/13/2006 — — — 1480 7.89 — — 0.847 (J) — — — 

RE16-06-72137 16-26724 11.0–13.0 QBT4 9/13/2006 — — — — — — — 1.56 (U) — — — 

RE16-06-72140 16-26725 0.0–1.0 SOIL 9/18/2006 — — — — — — — 1.58 (J) — — — 

RE16-06-72141 16-26725 8.5–10.5 QBT4 9/18/2006 — — — — — — — 0.958 (J) — — — 

RE16-06-72142 16-26725 16.5–18.5 QBT4 9/18/2006 — — — — — — 0.000698 (J) 0.71 (J) — — — 

RE16-06-72145 16-26726 0.0–1.0 SOIL 9/18/2006 22000 44.2 — 4450 — 1.39 — 3.38 — 41.1 — 

RE16-06-72146 16-26726 8.0–10.0 QBT4 9/18/2006 — — — — — — — 1.7 (U) — — — 

RE16-06-72147 16-26726 16.0–18.0 QBT4 9/18/2006 — — — — — — — 1.67 (U) — — — 

RE16-06-72150 16-26727 0.0–1.0 SOIL 9/14/2006 — — — — — — — 1.69 (U) — — — 

RE16-06-72151 16-26727 6.0–8.0 QBT4 9/14/2006 — — — — — — — 1.58 (U) — — — 

RE16-06-72152 16-26727 16.0–18.0 QBT4 9/14/2006 — — — — — — — 1.56 (U) — — — 

RE16-06-72153 16-26727 18.0–20.0 QBT4 9/14/2006 15700 — 3770 — 7.73 (J-) — — 1.72 (U) — 17.6 — 

RE16-06-72154 16-26727 21.0–23.0 QBT4 9/14/2006 — — — — — 0.95 (J-) — 1.58 (U) — — — 

RE16-06-72155 16-26728 0.0–1.0 SOIL 9/14/2006 — — — — — 2.36 (J-) — 1.73 (U) — — — 

RE16-06-72156 16-26728 5.7–7.0 QBT4 9/14/2006 — — — — — — — 1.53 (U) — — — 
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Depth 

 (ft) Media 
Collection 

Date  Ir
on

 

 L
ea

d 

 M
ag

ne
siu

m
 

 M
an

ga
ne

se
 

 N
ick

el 

 N
itr

at
e 

 P
er

ch
lo

ra
te

 

 S
ele

ni
um

 

 U
ra

ni
um

 

 V
an

ad
iu

m
 

 Z
in

c 

Soil Background Valuea 21500 22.3 4610 671 15.4 na na 1.52 1.82 39.6 48.8 

Qbt 2,3,4 Background Valuea 14500 11.2 1690 482 6.58 na na 0.3 2.4 17 63.5 

RE16-06-72157 16-26728 21.0–23.0 QBT4 9/14/2006 — — — — — — — 1.51 (U) — — — 

RE16-06-72160 16-26729 0.0–1.0 SOIL 9/14/2006 — — — — — 1.63 (J-) 0.000944 (J) 1.76 (U) — — 60.3 

RE16-06-72161 16-26729 8.0–10.0 QBT4 9/14/2006 — — — 488 — — 0.000533 (J) 1.54 (U) — — — 

RE16-06-72162 16-26729 16.0–18.0 QBT4 9/14/2006 — — — — — — — 1.58 (U) — — — 

RE16-06-72165 16-26730 0.0–1.5 SOIL 9/13/2006 — — — — — 1.48 (J-) 0.000778 (J) 1.8 (U) — — — 

RE16-06-72166 16-26730 8.0–10.0 QBT4 9/13/2006 — — — — — — — 1.63 (U) — — — 

RE16-06-72167 16-26730 16.0–18.0 QBT4 9/13/2006 — — — — — — — 1.55 (U) — — — 

RE16-06-72188 16-26731 9.1–11.0 QBT4 9/15/2006 — — — — — — — 1.69 (U) — — — 

RE16-06-72189 16-26731 33.0–35.0 QBT4 9/18/2006 — — — — — — — 1.67 (U) — — — 

RE16-06-72190 16-26731 35.3–37.3 QBT4 9/18/2006 — — — — — — — 1.69 (U) — — — 

RE16-06-72191 16-26731 68.9–71.0 QBT3 12/4/2006 — 12.4 — — — — — 1.56 (U) — — — 

RE16-06-72192 16-26731 80.0–82.0 QBT3 12/4/2006 — — — — — 0.696 (J) — 1.48 (U) — — — 

RE16-06-72193 16-26731 120.0–122.0 QBT3 12/13/2006 — — — — — — — 1.54 (U) — — — 

RE16-06-72194 16-26731 147.2–149.2 QBT3 12/19/2006 — — — — — 0.725 (J) — 1.65 (U) — — — 

RE16-06-72200 16-26732 14.0–16.0 QBT4 9/8/2006 — — — — — 1.11 — 1.59 (U) — — — 

RE16-06-72201 16-26732 38.0–40.0 QBT4 9/11/2006 — — — — — 1.07 — 1.55 (U) — — — 

RE16-06-72202 16-26732 79.3–81.3 QBT3 11/27/2006 — — — — — — — 1.51 (U) — — — 

RE16-06-72203 16-26732 106.0–108.0 QBT3 11/28/2006 — — — — — 0.661 (J) — 1.47 (U) — — — 

RE16-06-72204 16-26732 118.5–120.5 QBT3 11/28/2006 — 13.6 — — — 0.808 (J) — 1.55 (U) — — — 

RE16-06-72205 16-26732 149.0–151.0 QBT3 11/29/2006 — — — — — — — 1.51 (U) — — — 

RE16-06-72211 16-26733 8.0–10.0 QBT4 9/6/2006 — — — — — 1.62 — 1.8 (U) — — — 

RE16-06-72212 16-26733 39.0–41.0 QBT4 9/12/2006 — — — — — 1.9 — 1.68 (U) — — — 

RE16-06-72213 16-26733 61.0–63.0 QBT4 9/13/2006 — — — — — 2.96 — 1.56 (U) — — — 

RE16-06-72214 16-26733 77.5–80.0 QBT3 11/9/2006 — — — — — — 0.000737 (J) 1.46 (U) — — — 

RE16-06-72215 16-26733 119.5–121.5 QBT3 11/15/2006 — — — — — 0.975 (J) — 1.5 (U) — — — 

RE16-06-72216 16-26733 143.5–145.5 QBT3 11/20/2006 — — — — — 1.52 — 1.61 (U) — — — 
Note: Results are in mg/kg. 
a  Background values are from LANL 1998, 059730. 
b na = Not available. 
c — = Not detected or not detected above BV. 
d NA = Not analyzed. 
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Table 6.1-4 
Summary of Organic Chemicals Detected in Soil, Fill, and Tuff at Consolidated Unit 16-007(a)-99, 30s Line 
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0316-95-0002 16-01560 3.0–4.0 FILL 6/7/1995 —a — — — — — — — — — — — — — 0.18 (J) — 

0316-95-0003 16-01561 6.0–7.4 FILL 6/8/1995 — — — — — — — — — — — — — — — — 

0316-95-0001 16-01562 5.0–6.0 FILL 6/6/1995 — — — — — — — — — — — — — — — — 

RE16-05-56098 16-23737 3.0–3.5 SOIL 10/19/2004 — — — — — — — — — — — — — — — — 

RE16-05-56100 16-23737 7.0–8.0 SOIL 10/19/2004 — — — — — 0.0409 — — 0.239 — — — 0.333 — — — 

RE16-05-56161 16-23738 7.5–8.5 QBT4 10/19/2004 — — — — — — — — — — 0.0325 (J) — — — — — 

RE16-05-56162 16-23739 7.5–8.0 QBT4 10/19/2004 — — — 64.1 3.15 — — — — — — — — — — — 

RE16-05-56111 16-23740 7.0–8.0 SOIL 10/20/2004 — — — 0.955 (J) 1.11 — — — — — — — — — — — 

RE16-05-56164 16-23740 19.0–20.0 QBT4 10/20/2004 — — 0.01 — 0.252 — — — — — — — — — — — 

RE16-05-56112 16-23741 6.0–7.0 SOIL 10/20/2004 — — 0.009 — — — — — — — — — — — — — 

RE16-05-56114 16-23741 7.0–8.0 SOIL 10/20/2004 — — 0.0167 — — — — — — — — — — — — — 

RE16-05-56118 16-23742 10.0–11.0 QBT4 10/21/2004 — — — — — — — — — — — — — — — — 

RE16-05-56116 16-23742 12.0–13.0 QBT4 10/21/2004 — — — — — — — — — — — — — — — — 

RE16-05-56117 16-23742 14.0–15.0 QBT4 10/21/2004 — — — — — — — — — — — — — — — — 

RE16-05-56121 16-23743 8.0–9.0 QBT4 10/21/2004 — — — 0.965 0.39 — — — — — — — — — — — 

RE16-05-56120 16-23743 14.0–15.0 QBT4 10/21/2004 — — 0.0041 (J) — 0.0883 (J) — — — — — — — — — — — 

RE16-05-56124 16-23744 8.0–9.0 QBT4 10/21/2004 — — 0.0053 (J) — — — — — — — — — — — — — 

RE16-05-56125 16-23744 10.0–11.0 QBT4 10/21/2004 — — 0.0042 (J) — — — — — — — — — — — — — 

RE16-05-56128 16-23745 5.5–6.5 SOIL 10/21/2004 — — — — — — — — — — — — — — — — 

RE16-05-56134 16-23746 2.0–3.0 SOIL 10/21/2004 — — — — — — — — — — — — — — — — 

RE16-05-56132 16-23746 12.0–13.0 QBT4 10/21/2004 — — 0.0055 — 0.575 — — — — — — — — 0.0445 (J+) — — 

RE16-05-56133 16-23746 14.0–15.0 QBT4 10/21/2004 — — — — 0.384 — — — — — — — — — — — 

RE16-05-56136 16-23747 7.5–8.5 SOIL 10/22/2004 — — 0.0154 — 0.107 (J) — — — — — — — — — — — 

RE16-05-56137 16-23747 8.5–9.5 QBT4 10/22/2004 — — 0.0039 (J) — — — — — — — — — — — — — 

RE16-05-56138 16-23747 10.0–12.0 QBT4 10/22/2004 — — 0.007 — — — — — — — — — — — — — 

RE16-05-56140 16-23748 0.0–2.0 SOIL 10/22/2004 0.0404 — — — — — — — — — — — — — — — 

RE16-05-56142 16-23748 5.0–6.0 SOIL 10/22/2004 — — 0.194 — — — — — — — — — — — — — 

RE16-05-56143 16-23748 7.0–8.0 SOIL 10/22/2004 — — 0.0342 0.193 (J) 0.606 — — — — — — — — — — — 

RE16-05-56148 16-23749 5.5–7.5 SOIL 11/15/2004 — — — — 0.0692 (J) — — — — — — — — — — — 

RE16-05-56149 16-23749 18.0–20.0 QBT4 11/15/2004 — — — — 1.58 — — — — — — — — — — — 

RE16-06-72110 16-26719 0.0–1.0 SOIL 9/27/2006 — — — — — — — — — — — 0.000268 (J) — — — 0.000242 (J)

RE16-06-72111 16-26719 13.0–15.0 QBT4 9/27/2006 — — — — 0.613 — — — — — — 0.000239 (J) — — — — 

RE16-06-72112 16-26719 21.0–23.0 QBT4 9/27/2006 — — — — 0.452 (J) — — — — — 0.235 (J) 0.000252 (J) — — — — 

RE16-06-72113 16-26719 26.0–28.0 QBT4 9/27/2006 — — — — 0.164 (J-) — — — — — 0.419 (J) — — — — —  
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RE16-06-72114 16-26719 60.7–61.5 QBT4 10/3/2006 — — 0.019 — — — — — — — — — — — — — 

RE16-06-72115 16-26720 0.0–1.0 SOIL 9/27/2006 — — — — — — — — — — — 0.000246 (J) — — — — 

RE16-06-72116 16-26720 6.0–7.0 QBT4 9/27/2006 — — — — — — — — — — — 0.000365 (J) — — — — 

RE16-06-72117 16-26720 16.0–18.0 QBT4 9/27/2006 — — — — — — — — — — 0.51 (J) 0.000256 (J) — — — — 

RE16-06-72120 16-26721 0.0–1.0 SOIL 10/3/2006 — — — — — — — — — — — — — — — — 

RE16-06-72121 16-26721 8.0–10.0 QBT4 10/3/2006 — — 0.00473 (J) 0.108 (J) 0.408 (J) — — — — — — — — — — — 

RE16-06-72122 16-26721 16.0–18.0 QBT4 10/3/2006 — — 0.0714 — — — — — — — — — — — — — 

RE16-06-72123 16-26721 51.0–53.0 QBT4 10/3/2006 — — 0.0432 — — — — — — — — — — — — — 

RE16-06-72125 16-26722 0.0–1.0 SOIL 9/18/2006 — — — — — — — — — 0.467 (J-) — — — — — — 

RE16-06-72126 16-26722 8.0–10.0 QBT4 9/18/2006 — — 0.019 — — — — — — — — — — — — — 

RE16-06-72127 16-26722 16.0–18.0 QBT4 9/18/2006 — — 0.00587 — — — — — — — — — — — — — 

RE16-06-72130 16-26723 0.0–1.0 SOIL 9/14/2006 0.0139 (J) 0.0121 (J) — — — 0.0619 0.0165 (J) 0.0936 (J) 0.0147 (J) — — — — — — — 

RE16-06-72131 16-26723 5.5–7.0 QBT4 9/14/2006 — — — — — 0.0535 — 0.0808 (J) — — 0.0747 (J) — — — — — 

RE16-06-72133 16-26723 16.0–18.0 QBT4 9/14/2006 — — — — — 0.0525 — 0.081 (J) — — — — — — — — 

RE16-06-72134 16-26723 21.0–23.0 QBT4 9/14/2006 — — — — — — — — — — — — — — — — 

RE16-06-72136 16-26724 5.2–6.0 QBT4 9/13/2006 — — — — — — — — — — — — — — — — 

RE16-06-72137 16-26724 11.0–13.0 QBT4 9/13/2006 — — — — — — — — — — — — — — — — 

RE16-06-72141 16-26725 8.5–10.5 QBT4 9/18/2006 — — 0.0139 — — — — — — — — — — — — — 

RE16-06-72142 16-26725 16.5–18.5 QBT4 9/18/2006 — — 0.0104 — — — — — — — — — — — — — 

RE16-06-72146 16-26726 8.0–10.0 QBT4 9/18/2006 — — 0.0103 — — — — — — — — — — — — — 

RE16-06-72147 16-26726 16.0–18.0 QBT4 9/18/2006 — — 0.0183 — — — — — — — — — — — — — 

RE16-06-72150 16-26727 0.0–1.0 SOIL 9/14/2006 — — — — — — — — — — — — — — — — 

RE16-06-72152 16-26727 16.0–18.0 QBT4 9/14/2006 — — — — — — — — — — 0.12 (J) — — — — — 

RE16-06-72153 16-26727 18.0–20.0 QBT4 9/14/2006 — — — — — — — — — — 0.0969 (J) — — — — — 

RE16-06-72155 16-26728 0.0–1.0 SOIL 9/14/2006 — — — — — — — — — — 0.105 (J) — — — — — 

RE16-06-72156 16-26728 5.7–7.0 QBT4 9/14/2006 — — — — — — — — — — 0.0725 (J) — — — — — 

RE16-06-72157 16-26728 21.0–23.0 QBT4 9/14/2006 — — — — — — — — — — 0.0765 (J) — — — — — 

RE16-06-72160 16-26729 0.0–1.0 SOIL 9/14/2006 — — — — — — — — — — — — — — — — 

RE16-06-72161 16-26729 8.0–10.0 QBT4 9/14/2006 — — 0.00683 — — — — — — — 0.074 (J) — — — — — 

RE16-06-72162 16-26729 16.0–18.0 QBT4 9/14/2006 — — — — — — — — — — 0.0778 (J) — — — — — 

RE16-06-72165 16-26730 0.0–1.5 SOIL 9/13/2006 — — — — — — — — — — 0.0843 (J) — — — — — 

RE16-06-72189 16-26731 33.0–35.0 QBT4 9/18/2006 — — 0.021 — — — — — — — — — — — — — 

RE16-06-72190 16-26731 35.3–37.3 QBT4 9/18/2006 — — 0.0149 — — — — — — — — — — — — — 

RE16-06-72191 16-26731 68.9–71.0 QBT3 12/4/2006 — — — — — — — — — — — — — — — — 

RE16-06-72192 16-26731 80.0–82.0 QBT3 12/4/2006 — — 0.00642 — — — — — — — — — — — — — 
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RE16-06-72193 16-26731 120.0–122.0 QBT3 12/13/2006 — — — — — — — — — — — 0.000227 (J) — — — — 

RE16-06-72194 16-26731 147.2–149.2 QBT3 12/19/2006 — — — — — — — — — — 0.122 (J) 0.000249 (J) — — — — 

RE16-06-72200 16-26732 14.0–16.0 QBT4 9/8/2006 — — 0.00734 (J) — — — — — — — 0.0957 (J) — — — — — 

RE16-06-72201 16-26732 38.0–40.0 QBT4 9/11/2006 — — — — — — — — — — — — — — — — 

RE16-06-72202 16-26732 79.3–81.3 QBT3 11/27/2006 — — — — — — — — — — — — — — — — 

RE16-06-72203 16-26732 106.0–108.0 QBT3 11/28/2006 — — — — — — — — — — — — — — — — 

RE16-06-72204 16-26732 118.5–120.5 QBT3 11/28/2006 — — — — — — — — — — — — — — — — 

RE16-06-72205 16-26732 149.0–151.0 QBT3 11/29/2006 — — — — — — — — — — — — — — — — 

RE16-06-72214 16-26733 77.5–80.0 QBT3 11/9/2006 — — 0.00401 (J) — — — — — — — 0.52 (J) — — — — — 

RE16-06-72215 16-26733 119.5–121.5 QBT3 11/15/2006 — — — — — — — — — — 0.0791 (J) — — — — — 

RE16-06-72216 16-26733 143.5–145.5 QBT3 11/20/2006 — — — — — — — — — — 0.121 (J) — — — — — 
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0316-95-0002 16-01560 3.0–4.0 FILL 6/7/1995 — — — — — — — — — — — 0.01 — — NAb 

0316-95-0003 16-01561 6.0–7.4 FILL 6/8/1995 — — — — — — — — — — — 0.011 — — NA 

0316-95-0001 16-01562 5.0–6.0 FILL 6/6/1995 — — — — — 0.002 (J) — — — — — 0.011 — — NA 

RE16-05-56098 16-23737 3.0–3.5 SOIL 10/19/2004 — — — — — — — — — 0.00082 (J) 0.00064 (J) — — — — 

RE16-05-56100 16-23737 7.0–8.0 SOIL 10/19/2004 — 0.296 — — — — 0.0545 0.307 — 0.0045 0.00059 (J) — — — — 

RE16-05-56161 16-23738 7.5–8.5 QBT4 10/19/2004 — — — — — — — — — — — — — — — 

RE16-05-56162 16-23739 7.5–8.0 QBT4 10/19/2004 — — — 84.4 — — — — 1040 — — — 8.59 359 — 

RE16-05-56111 16-23740 7.0–8.0 SOIL 10/20/2004 — — — 4.65 — — — — 60.7 — — — 2.1 3.23 — 

RE16-05-56164 16-23740 19.0–20.0 QBT4 10/20/2004 — — — 1.32 — — — — 2.62 — — — 3.38 — — 

RE16-05-56112 16-23741 6.0–7.0 SOIL 10/20/2004 — — — — — — — — — — — — — — — 

RE16-05-56114 16-23741 7.0–8.0 SOIL 10/20/2004 — — — — — — — — — — — — — — — 

RE16-05-56118 16-23742 10.0–11.0 QBT4 10/21/2004 0.107 (J) — — 0.47 — — — — 1.92 — — — 0.9 0.0854 (J) — 

RE16-05-56116 16-23742 12.0–13.0 QBT4 10/21/2004 0.252 (J) — — 0.244 (J) — — — — 3.05 — — — 0.764 0.0716 (J) — 

RE16-05-56117 16-23742 14.0–15.0 QBT4 10/21/2004 — — — 0.294 — — — — 1.97 — — — 0.843 — — 

RE16-05-56121 16-23743 8.0–9.0 QBT4 10/21/2004 — — — 0.675 — — — — 5.43 — — — 4.44 4.97 — 

RE16-05-56120 16-23743 14.0–15.0 QBT4 10/21/2004 — — — 0.336 — — — — 3.93 — — — 0.832 0.214 (J) — 

RE16-05-56124 16-23744 8.0–9.0 QBT4 10/21/2004 — — — — — — — — — — — — — — — 

RE16-05-56125 16-23744 10.0–11.0 QBT4 10/21/2004 — — — — — — — — — — — — — — — 

RE16-05-56128 16-23745 5.5–6.5 SOIL 10/21/2004 — — — — — — — — — — 0.00087 (J) — — — — 

RE16-05-56134 16-23746 2.0–3.0 SOIL 10/21/2004 — — — — — — — — — — 0.0015 — — — — 

RE16-05-56132 16-23746 12.0–13.0 QBT4 10/21/2004 — — — 0.571 — — — — 4.39 — — — 8.03 0.262 — 

RE16-05-56133 16-23746 14.0–15.0 QBT4 10/21/2004 — — — 0.537 — — — — 3.85 — — — 4.49 0.135 (J) — 

RE16-05-56136 16-23747 7.5–8.5 SOIL 10/22/2004 — — — 1.4 — — — — 3.7 — — — 0.0704 (J) 0.121 (J) — 

RE16-05-56137 16-23747 8.5–9.5 QBT4 10/22/2004 — — — 0.121 (J) — — — — 0.495 — — — 0.0867 (J) — — 

RE16-05-56138 16-23747 10.0–12.0 QBT4 10/22/2004 — — — 0.127 (J) — — — — 0.431 — — — 0.483 — — 

RE16-05-56140 16-23748 0.0–2.0 SOIL 10/22/2004 — — — — — — — — — — — — — — — 

RE16-05-56142 16-23748 5.0–6.0 SOIL 10/22/2004 — — — — — — — — — — — — — — — 

RE16-05-56143 16-23748 7.0–8.0 SOIL 10/22/2004 — — — 0.771 — — — — 2 — — — — 0.192 (J) — 

RE16-05-56148 16-23749 5.5–7.5 SOIL 11/15/2004 — — — 0.258 — — — — 1.08 — — — — — — 

RE16-05-56149 16-23749 18.0–20.0 QBT4 11/15/2004 — — — 3.05 — — — — 4.79 — — — 5.88 — — 

RE16-06-72110 16-26719 0.0–1.0 SOIL 9/27/2006 — — — — — — — 0.0132 (J) — — — — — — — 

RE16-06-72111 16-26719 13.0–15.0 QBT4 9/27/2006 — — — 4.48 (J) — — — — 9.79 — — — 5.61 (J) — — 

RE16-06-72112 16-26719 21.0–23.0 QBT4 9/27/2006 — — — 2.16 (J) — — — — 11 (J) — — — 5.1 (J) — — 

RE16-06-72113 16-26719 26.0–28.0 QBT4 9/27/2006 — — — 0.712 (J-) — — — — 9.46 (J-) — — — 0.958 (J-) — — 

RE16-06-72114 16-26719 60.7–61.5 QBT4 10/3/2006 — — — 0.282 (J) — — — — 8.98 (J) — — — 1.14 (J) — — 

RE16-06-72115 16-26720 0.0–1.0 SOIL 9/27/2006 — — — — — — — — — — — — — — — 
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RE16-06-72116 16-26720 6.0–7.0 QBT4 9/27/2006 — — — 0.189 (J) — — — — 1.27 — — — — — — 

RE16-06-72117 16-26720 16.0–18.0 QBT4 9/27/2006 — — — 1.28 (J) — — — — 1.52 — — — 0.192 (J) — — 

RE16-06-72120 16-26721 0.0–1.0 SOIL 10/3/2006 — — — — — — — — — — 0.000477 (J) — — — — 

RE16-06-72121 16-26721 8.0–10.0 QBT4 10/3/2006 — — — 1.62 — — — — 9.7 (J) — — — 3.01 (J) 0.516 (J) — 

RE16-06-72122 16-26721 16.0–18.0 QBT4 10/3/2006 — — — 0.502 — — — — 3.94 — — — 1.84 (J) — — 

RE16-06-72123 16-26721 51.0–53.0 QBT4 10/3/2006 — — — — — — — — 0.992 — — — 0.218 (J) — — 

RE16-06-72125 16-26722 0.0–1.0 SOIL 9/18/2006 — — — — — — — — — — 0.00138 — — — — 

RE16-06-72126 16-26722 8.0–10.0 QBT4 9/18/2006 — — — — — — — — — — — — — — — 

RE16-06-72127 16-26722 16.0–18.0 QBT4 9/18/2006 — — — — — — — — — — — — — — — 

RE16-06-72130 16-26723 0.0–1.0 SOIL 9/14/2006 — 0.0203 (J) 0.0154 (J) — 0.114 — — 0.0154 (J) — — 0.00262 — — — — 

RE16-06-72131 16-26723 5.5–7.0 QBT4 9/14/2006 — 0.0119 (J) — — 0.1 — — — 0.304 (J) — — — — — — 

RE16-06-72133 16-26723 16.0–18.0 QBT4 9/14/2006 — 0.0115 (J) — — 0.0984 — — — 0.429 (J) — — — 0.513 (J) — — 

RE16-06-72134 16-26723 21.0–23.0 QBT4 9/14/2006 — — — — — — — — 0.378 (J) — — — 0.276 (J) — — 

RE16-06-72136 16-26724 5.2–6.0 QBT4 9/13/2006 — — — — — — — — — — — — 0.344 (J) — — 

RE16-06-72137 16-26724 11.0–13.0 QBT4 9/13/2006 — — — — — — — — — — — — 0.395 (J) — — 

RE16-06-72141 16-26725 8.5–10.5 QBT4 9/18/2006 — — — — — — — — — — — — — — — 

RE16-06-72142 16-26725 16.5–18.5 QBT4 9/18/2006 — — — — — — — — — — — — — — — 

RE16-06-72146 16-26726 8.0–10.0 QBT4 9/18/2006 — — — — — — — — — — — — — — — 

RE16-06-72147 16-26726 16.0–18.0 QBT4 9/18/2006 — — — — — — — — — — — — — — — 

RE16-06-72150 16-26727 0.0–1.0 SOIL 9/14/2006 — — — — — — — — — — 0.000957 (J) — — — — 

RE16-06-72152 16-26727 16.0–18.0 QBT4 9/14/2006 — — — — — — — — — — 0.000382 (J) — — — — 

RE16-06-72153 16-26727 18.0–20.0 QBT4 9/14/2006 — — — — — — — — — — 0.000399 (J) — — — — 

RE16-06-72155 16-26728 0.0–1.0 SOIL 9/14/2006 — — — — — — — — — — 0.00044 (J) — — — — 

RE16-06-72156 16-26728 5.7–7.0 QBT4 9/14/2006 — — — — — — — — — — — — — — — 

RE16-06-72157 16-26728 21.0–23.0 QBT4 9/14/2006 — — — — — — — — — — — — — — — 

RE16-06-72160 16-26729 0.0–1.0 SOIL 9/14/2006 — — — — — — — — — — 0.000976 (J) — — — — 

RE16-06-72161 16-26729 8.0–10.0 QBT4 9/14/2006 — — — — — — — — — — — — — — — 

RE16-06-72162 16-26729 16.0–18.0 QBT4 9/14/2006 — — — — — — — — — — — — — — — 

RE16-06-72165 16-26730 0.0–1.5 SOIL 9/13/2006 — — — — — — — — — — — — — — — 

RE16-06-72189 16-26731 33.0–35.0 QBT4 9/18/2006 — — — — — — — — — — — — — — — 

RE16-06-72190 16-26731 35.3–37.3 QBT4 9/18/2006 — — — — — — — — — — — — — — — 

RE16-06-72191 16-26731 68.9–71.0 QBT3 12/4/2006 — — — — — — — — 0.11 (J) — 0.000509 (J) — — — — 

RE16-06-72192 16-26731 80.0–82.0 QBT3 12/4/2006 — — — — — — — — — — — — — — — 

RE16-06-72193 16-26731 120.0–122.0 QBT3 12/13/2006 — — — — — — — — — — 0.000842 (J) — — — — 

RE16-06-72194 16-26731 147.2–149.2 QBT3 12/19/2006 — — — — — — — — — — 0.000938 (J) — — — — 

RE16-06-72200 16-26732 14.0–16.0 QBT4 9/8/2006 0.0371 (J) — — 0.341 (J) — — — — 4.34 — — — 0.484 (J) 0.148 (J) — 
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RE16-06-72201 16-26732 38.0–40.0 QBT4 9/11/2006 — — — 0.367 (J) — — — — 4.11 — — — 1.69 (J) — — 

RE16-06-72202 16-26732 79.3–81.3 QBT3 11/27/2006 — — — 0.16 (J) — — — — 2.51 (J+) — — — 1.26 (J) — 0.000442 (J) 

RE16-06-72203 16-26732 106.0–108.0 QBT3 11/28/2006 — — — 0.19 (J) — — — — 2.68 (J+) — — — 0.914 (J) — — 

RE16-06-72204 16-26732 118.5–120.5 QBT3 11/28/2006 — — — — — — — — 1.07 (J+) — — — 0.303 (J) — — 

RE16-06-72205 16-26732 149.0–151.0 QBT3 11/29/2006 — — — — — — — — 0.61 (J+) — — — — — — 

RE16-06-72214 16-26733 77.5–80.0 QBT3 11/9/2006 — — — — — — — — 0.465 (J) — — — 0.435 (J) — — 

RE16-06-72215 16-26733 119.5–121.5 QBT3 11/15/2006 — — — — — — — — 0.397 (J) — — — — — — 

RE16-06-72216 16-26733 143.5–145.5 QBT3 11/20/2006 — — — — — — — — 0.178 (J) — 0.0016 — — — — 

Note: Units are mg/kg. 
a — = Not detected. 
b NA = Not analyzed. 
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0316-96-0080 16-02240 3.0–3.5 SOIL 5/23/1996 —a — 2159b 2158 — 2157 — — 2157 2158 

0316-96-0153 16-02240 4.5–5.5 SOIL 5/23/1996 — — 2159 2158 — 2157 — — 2157 2158 

0316-96-0110 16-02255 3.0–3.5 SOIL 5/31/1996 — — 2198 2197 — 2196 — — 2196 2197 

0316-96-0111 16-02256 3.0–3.5 SOIL 5/31/1996 — — 2198 2197 — 2196 — — 2196 2197 

0316-96-0010 16-02340 4.0–4.5 FILL 4/5/1996 — — 1969 1968,1970 — 1967 — — 1967 1968 

0316-96-0011 16-02341 2.0–2.5 FILL 4/5/1996 — — 1969 1968,1970 — 1967 — — 1967 1968 

0316-96-0012 16-02343 3.5–4.0 FILL 4/5/1996 — — 1969 1968,1970 — 1967 — — 1967 1968 

0316-96-0013 16-02344 3.5–4.0 FILL 4/5/1996 — — 1969 1968,1970 — 1967 — — 1967 1968 

0316-96-0014 16-02345 0.0–0.5 FILL 4/5/1996 — — 1969 1968,1970 — 1967 — — 1967 1968 

0316-96-0076 16-02346 0.0–0.5 SOIL 6/6/1996 — — 2243 2242 — 2241 — 2244 2241 2242 

0316-96-0077 16-02347 0.0–0.5 SOIL 6/6/1996 — — 2243 2242 — 2241 — 2244 2241 2242 

0316-96-0078 16-02348 0.0–0.5 SOIL 6/6/1996 — — 2243 2242 — 2241 — 2244 2241 2242 

0316-96-0079 16-02349 0.0–0.5 SOIL 6/6/1996 — — 2243 2242 — 2241 — 2244 2241 2242 

0316-96-0022 16-02350 3.0–3.5 FILL 4/3/1996 — — 1956 1955 — 1954 — — 1954 1955 

0316-96-0023 16-02351 3.0–3.5 FILL 4/3/1996 — — 1956 1955 — 1954 — — 1954 1955 

0316-96-0024 16-02352 2.0–2.5 FILL 4/3/1996 — — 1956 1955 — 1954 — — 1954 1955 

0316-96-0147 16-02354 6.0–7.0 SOIL 5/10/1996 — — 2093 2092 — 2090 — — 2090 2092 

0316-96-0086 16-02356 0.0–0.5 SOIL 6/4/1996 — — 2243 2242 — 2241 — — 2241 2242 

0316-96-0087 16-02357 0.0–0.5 SOIL 6/4/1996 — — 2243 2242 — 2241 — — 2241 2242 

0316-96-0088 16-02358 0.0–0.5 SOIL 6/4/1996 — — 2243 2242 — 2241 — — 2241 2242 

0316-96-0089 16-02359 0.0–0.5 SOIL 6/4/1996 — — 2243 2242 — 2241 — — 2241 2242 

0316-96-0094 16-02360 6.5–7.0 QBT4 8/9/1996 — — 2494 2492 — 2491 — — 2491 2492 

0316-96-0164 16-02360 7.5–8.0 QBT4 8/9/1996 — — 2494 2492 — 2491 — — 2491 2492 

0316-96-0095 16-02361 6.5–7.0 QBT4 8/9/1996 — — 2494 2492 — 2491 — — 2491 2492 

0316-96-0160 16-02361 7.0–7.5 QBT4 8/9/1996 — — 2494 2492 — 2491 — — 2491 2492 

0316-96-0102 16-02362 6.0–6.5 QBT4 8/9/1996 — — 2494 2492 — 2491 — — 2491 2492 

0316-96-0161 16-02362 6.5–7.0 QBT4 8/9/1996 — — 2494 2492 — 2491 — — 2491 2492 

0316-96-0033 16-02363 4.5–5.0 SOIL 5/22/1996 — — 2159 2158 — 2157 — — 2157 2158 

0316-96-0154 16-02363 6.5–7.5 SOIL 5/28/1996 — — 2159 2158 — 2157 — — 2157 2158 

0316-96-0092 16-02364 4.5–5.0 SOIL 5/30/1996 — — 2198 2197 — 2196 — — 2196 2197 

0316-96-0157 16-02364 5.0–6.0 SOIL 5/30/1996 — — 2198 2197 — 2196 — — 2196 2197 

0316-96-0096 16-02366 4.0–4.5 SOIL 6/6/1996 — — 2243 2242 — 2241 — — 2241 2242 

0316-96-0097 16-02367 0.0–0.5 SOIL 6/6/1996 — — 2243 2242 — 2241 — — 2241 2242  
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0316-96-0098 16-02368 0.0–0.5 SOIL 6/6/1996 — — 2243 2242 — 2241 — — 2241 2242 

0316-96-0099 16-02369 0.0–0.5 SOIL 6/6/1996 — — 2243 2242 — 2241 — — 2241 2242 

0316-96-0100 16-02370 3.5–4.0 SOIL 5/30/1996 — — 2198 2197 — 2196 — — 2196 2197 

0316-96-0158 16-02370 4.0–5.0 SOIL 5/30/1996 — — 2198 2197 — 2196 — — 2196 2197 

0316-96-0148 16-02372 2.0–3.0 SOIL 5/21/1996 — — 2171 2170 — 2169 — — 2169 2170 

0316-96-0208 16-02373 4.0–4.5 SOIL 5/21/1996 — — 2171 2170 — 2169 — — 2169 2170 

0316-96-0149 16-02373 5.5–6.0 SOIL 5/21/1996 — — 2171 2170 — 2169 — — 2169 2170 

0316-96-0045 16-02375 0.0–0.5 SOIL 5/17/1996 — — 2133 2132 — — — — — 2132 

0316-96-0108 16-02376 0.0–0.5 SOIL 6/5/1996 — — 2243 2242 — 2241 — — 2241 2242 

0316-96-0106 16-02377 0.0–0.5 SOIL 6/5/1996 — — 2243 2242 — 2241 — — 2241 2242 

0316-96-0107 16-02378 0.0–0.5 SOIL 6/5/1996 — — 2243 2242 — 2241 — — 2241 2242 

0316-96-0109 16-02379 0.0–0.5 SOIL 6/5/1996 — — 2243 2242 — 2241 — — 2241 2242 

0316-96-0053 16-02381 3.0–3.5 SOIL 3/27/1996 — — 1936 1935 — 1934 — — 1934 1935 

0316-96-0054 16-02383 2.5–3.0 SOIL 3/27/1996 — — 1936 1935 — 1934 — — 1934 1935 

0316-96-0055 16-02384 3.5–4.0 SOIL 3/27/1996 — 1935 1936 1935 — 1934 — — 1934 1935 

0316-96-0056 16-02386 1.5–2.0 SOIL 3/27/1996 — — 1936 1935 — 1934 — — 1934 1935 

0316-96-0116 16-02388 0.0–0.5 SOIL 6/4/1996 — — 2243 2242 — 2241 — — 2241 2242 

0316-96-0117 16-02389 0.0–0.5 SOIL 6/4/1996 — — 2243 2242 — 2241 — — 2241 2242 

0316-96-0118 16-02390 0.0–0.5 SOIL 6/4/1996 — — 2243 2242 — 2241 — — 2241 2242 

0316-96-0051 16-02392 4.0–4.5 SOIL 3/28/1996 — — 1936 1935 — 1934 — — 1934 1935 

0316-96-0052 16-02393 4.0–4.5 SOIL 3/28/1996 — — 1936 1935 — 1934 — — 1934 1935 

0316-96-0058 16-02393 7.0–8.0 QBT4 5/13/1996 — — 2093 2092 — 2090 — — 2090 2092 

0316-96-0050 16-02394 4.0–4.5 SOIL 3/26/1996 — — 1936 1935 — 1934 — — 1934 1935 

0316-96-0059 16-02394 7.5–8.0 QBT4 4/23/1996 — — 2028 2030 — 2029 — — 2029 2030 

0316-96-0015 16-02415 4.0–4.5 FILL 4/5/1996 — — 1969 1968,1970 — 1967 — — 1967 1968 

0316-96-0018 16-02415 6.0–6.5 QBT4 4/23/1996 — — 2014 2013,2015 — — — — — 2013 

0316-96-0201 16-02415 7.5–8.0 QBT4 5/9/1996 — — — — — 2090 — — 2090 — 

0316-96-0016 16-02418 4.0–4.5 FILL 4/5/1996 — — 1969 1968,1970 — 1967 — — 1967 1968 

0316-96-0019 16-02418 6.5–7.0 QBT4 4/23/1996 — — 2014 2013,2015 — — — — — 2013 

0316-96-0202 16-02418 7.0–7.5 QBT4 5/9/1996 — — — — — 2090 — — 2090 — 

0316-96-0020 16-02421 4.0–4.5 SOIL 4/2/1996 — — 1956 1955 — 1954 — — 1954 1955 

0316-96-0028 16-02421 7.0–8.0 SOIL 5/10/1996 — — 2093 2092 — 2090 — — 2090 2092 

0316-96-0021 16-02422 4.0–4.5 FILL 4/2/1996 — — 1956 1955 — 1954 — — 1954 1955 

0316-96-0203 16-02422 6.5–7.0 QBT4 5/9/1996 — — — — — 2090 — — 2090 — 
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0316-96-0029 16-02422 7.0–8.0 QBT4 4/23/1996 — — 2014 2013 — — — — — 2013 

0316-96-0030 16-02425 4.0–4.5 SOIL 4/12/1996 — — 1999 1998 — 1997 — — 1997 1998 

0316-96-0031 16-02427 4.0–4.5 SOIL 4/12/1996 — — 1999 1998 — 1997 — — 1997 1998 

0316-96-0038 16-02427 7.0–8.0 QBT4 5/13/1996 — — 2093 2092 — 2090 — — 2090 2092 

0316-96-0032 16-02430 4.0–4.5 SOIL 4/12/1996 — — 1999 1998 — 1997 — — 1997 1998 

0316-96-0039 16-02430 7.0–8.0 QBT4 5/13/1996 — — 2093 2092 — 2090 — — 2090 2092 

0316-96-0040 16-02431 4.0–4.5 SOIL 4/18/1996 — — 2014 2013 — — — — — 2013 

0316-96-0041 16-02433 4.0–4.5 SOIL 4/18/1996 — — 2014 2013 — — — — — 2013 

0316-96-0048 16-02433 7.0–8.0 SOIL 4/23/1996 — — 2014 2013 — — — — — 2013 

0316-96-0042 16-02434 4.0–4.5 FILL 5/17/1996 — — 2133 2132 — 2131 — — 2131 2132 

0316-96-0049 16-02436 6.5–7.0 SOIL 4/23/1996 — — 2014 2013 — — — — — 2013 

0316-96-0132 16-02547 0.67–1.17 SOIL 6/3/1996 — — 2243 2242 — 2241 — 2244 2241 2242 

0316-96-0133 16-02550 0.67–1.17 SOIL 6/3/1996 — — 2243 2242 — 2241 — 2244 2241 2242 

0316-96-0134 16-02554 0.67–1.17 SOIL 6/3/1996 — — 2243 2242 — 2241 — — 2241 2242 

0316-96-0135 16-02555 0.67–1.17 SOIL 6/3/1996 — — 2243 2242 — 2241 — — 2241 2242 

0316-96-0136 16-02560 1.5–2.0 SOIL 5/2/1996 — — 2082 2079 — 2078 — — 2078 2079 

0316-96-0137 16-02563 1.5–2.0 SOIL 5/2/1996 — — 2082 2079 — 2078 — — 2078 2079 

0316-96-0138 16-02568 0.67–1.17 SOIL 5/7/1996 — — 2082 2079 — 2078 — — 2078 2079 

0316-96-0139 16-02570 0.67–1.17 SOIL 5/7/1996 — — 2082 2079 — 2078 — — 2078 2079 

0316-96-0140 16-02572 0.67–1.17 SOIL 6/3/1996 — — 2243 2242 — 2241 — — 2241 2242 

0316-96-0141 16-02575 0.67–1.17 SOIL 6/3/1996 — — 2243 2242 — 2241 — — 2241 2242 

0316-96-0146 16-02595 6.5–7.5 SOIL 5/10/1996 — — 2093 2092 — 2090 — — 2090 2092 

0316-96-0119 16-02635 0.0–0.5 SOIL 6/4/1996 — — 2243 2242 — 2241 — — 2241 2242 

0316-97-0425 16-02664 9.5–10.0 SOIL 11/5/1997 — — 3909R 3910R — 3908R — — 3908R 3910R 

0316-98-0418 16-02669 37.5–38.5 QBT4 2/3/1998 — — 4092R 4093R — 4091R — — 4091R 4093R 

0316-98-0419 16-02669 109.0–110.0 QBT4 2/27/1998 — — 4153R 4154R — 4152R — — 4152R 4154R 

RE16-06-71606 16-26643 3.0–6.0 QBT4 10/24/2006 6379S — 6378S 6379S 6379S 6378S — — 6377S 6379S 

RE16-06-71607 16-26643 28.0–30.2 QBT4 11/7/2006 6414S — 6413S 6414S 6414S 6413S — — 6412S 6414S 

RE16-06-71608 16-26643 38.0–40.0 QBT4 11/7/2006 6414S — 6413S 6414S 6414S 6413S — — 6412S 6414S 

RE16-06-71609 16-26643 53.0–55.0 QBT4 11/7/2006 6414S — 6413S 6414S 6414S 6413S — — 6412S 6414S 

RE16-07-4331 16-26643 81.0–82.0 QBT4 8/1/2007 07-362 — 07-361 07-362 07-362 07-361 — — 07-361 07-362 

RE16-07-4332 16-26643 119.5–120.5 QBT4 8/1/2007 07-362 — 07-361 07-362 07-362 07-361 — — 07-361 07-362 

RE16-07-4333 16-26643 136.0–137.5 QBT4 8/1/2007 07-362 — 07-361 07-362 07-362 07-361 — — 07-361 07-362 

RE16-07-4335 16-26643 137.5–139.0 QBT4 8/1/2007 07-362 — 07-361 07-362 07-362 07-361 — — 07-361 07-362 
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RE16-07-4334 16-26643 149.0–150.5 QBT4 8/1/2007 07-362 — 07-361 07-362 07-362 07-361 — — 07-361 07-362 

RE16-06-71627 16-26644 13.0–14.5 QBT4 10/13/2006 6379S — 6378S 6379S 6379S 6378S — — 6377S 6379S 

RE16-07-4336 16-26644 80.0–82.0 QBT3 8/3/2007 07-362 — 07-361 07-362 07-362 07-361 — — 07-361 07-362 

RE16-07-4337 16-26644 121.0–122.0 QBT3 8/3/2007 07-362 — 07-361 07-362 07-362 07-361 — — 07-361 07-362 

RE16-07-4338 16-26644 143.5–145.0 QBT3 8/3/2007 07-362 — 07-361 07-362 07-362 07-361 — — 07-361 07-362 

RE16-07-4339 16-26644 149.0–150.0 QBT3 8/3/2007 07-362 — 07-361 07-362 07-362 07-361 — — 07-361 07-362 

RE16-06-71687 16-26647 0.0–1.5 SOIL 11/3/2006 6408S — 6407S 6408S 6408S 6407S — — 6406S 6408S 

RE16-06-71688 16-26647 8.0–10.0 QBT4 11/3/2006 6408S — 6407S 6408S 6408S 6407S — — 6406S 6408S 

RE16-06-71689 16-26647 18.0–20.0 QBT4 11/3/2006 6408S — 6407S 6408S 6408S 6407S — — 6406S 6408S 

RE16-06-71716 16-26651 0.0–1.0 SOIL 10/27/2006 6400S — 6400S 6400S 6400S 6400S — — 6400S 6400S 

RE16-06-71711 16-26651 18.0–20.0 QBT4 10/27/2006 6400S — 6400S 6400S 6400S 6400S — — 6400S 6400S 

RE16-06-71712 16-26651 23.0–25.3 QBT4 10/30/2006 6400S — 6400S 6400S 6400S 6400S — — 6400S 6400S 

RE16-06-71717 16-26652 0.0–1.5 SOIL 11/3/2006 6408S — 6407S 6408S 6408S 6407S — — 6406S 6408S 

RE16-06-71718 16-26652 13.0–15.0 QBT4 11/3/2006 6408S — 6407S 6408S 6408S 6407S — — 6406S 6408S 

RE16-06-71719 16-26652 19.0–21.5 QBT4 11/3/2006 6408S — 6407S 6408S 6408S 6407S — — 6406S 6408S 

RE16-06-71720 16-26652 29.0–30.5 QBT4 11/3/2006 6408S — 6407S 6408S 6408S 6407S — — 6406S 6408S 

RE16-06-71734 16-26653 10.0–12.0 QBT4 10/26/2006 6388S — 6387S 6388S 6388S 6387S — — 6386S 6388S 

RE16-06-71735 16-26653 16.0–18.0 QBT4 10/26/2006 6388S — 6387S 6388S 6388S 6387S — — 6386S 6388S 

RE16-06-71738 16-26654 13.0–15.0 QBT4 10/26/2006 6388S — 6387S 6388S 6388S 6387S — — 6386S 6388S 

RE16-06-71739 16-26654 18.0–20.5 QBT4 10/26/2006 6388S — 6387S 6388S 6388S 6387S — — 6386S 6388S 

RE16-06-71742 16-26655 18.0–20.5 QBT4 10/26/2006 6388S — 6387S 6388S 6388S 6387S — — 6386S 6388S 

RE16-06-71746 16-26656 14.0–16.0 QBT4 10/27/2006 6388S — 6387S 6388S 6388S 6387S — — 6386S 6388S 

RE16-06-71747 16-26656 30.0–31.6 QBT4 10/27/2006 6388S — 6387S 6388S 6388S 6387S — — 6386S 6388S 

RE16-06-71750 16-26657 18.0–20.0 QBT4 10/10/2006 6324S — 6323S 6324S 6324S 6323S — — 6321S 6324S 

RE16-06-71751 16-26657 26.0–28.0 QBT4 10/10/2006 6324S — 6323S 6324S 6324S 6323S — — 6321S 6324S 

RE16-06-71754 16-26658 18.0–20.0 QBT4 10/11/2006 6324S — 6323S 6324S 6324S 6323S — — 6321S 6324S 

RE16-06-71755 16-26658 26.0–28.0 QBT4 10/11/2006 6324S — 6323S 6324S 6324S 6323S — — 6321S 6324S 

RE16-06-71758 16-26659 15.0–17.0 QBT4 10/11/2006 6324S — 6323S 6324S 6324S 6323S — — 6321S 6324S 

RE16-06-71759 16-26659 22.0–24.0 QBT4 10/11/2006 6324S — 6323S 6324S 6324S 6323S — — 6321S 6324S 

RE16-06-71788 16-26660 10.4–13.0 QBT4 10/6/2006 6299S — 6298S 6299S 6299S 6298S — — 6297S 6299S 

RE16-06-71789 16-26660 16.0–18.0 QBT4 10/6/2006 6299S — 6298S 6299S 6299S 6298S — — 6297S 6299S 

RE16-06-71790 16-26660 33.0–33.5 QBT4 10/6/2006 6320S — 6319S 6320S 6320S 6318S — — 6318S 6320S 

RE16-06-71792 16-26661 8.0–10.0 QBT4 10/10/2006 6320S — 6319S 6320S 6320S 6318S — — 6318S 6320S 

RE16-06-71793 16-26661 16.0–18.0 QBT4 10/10/2006 6320S — 6319S 6320S 6320S 6318S — — 6318S 6320S 
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RE16-06-71796 16-26662 8.0–10.0 QBT4 10/10/2006 6320S — 6319S 6320S 6320S 6318S — — 6318S 6320S 

RE16-06-71797 16-26662 16.0–18.0 QBT4 10/10/2006 6320S — 6319S 6320S 6320S 6318S — — 6318S 6320S 

RE16-06-71798 16-26662 20.0–21.0 QBT4 10/10/2006 6320S — 6319S 6320S 6320S 6318S — — 6318S 6320S 

RE16-06-71800 16-26663 8.0–10.0 QBT4 10/10/2006 6320S — 6319S 6320S 6320S 6318S — — 6318S 6320S 

RE16-06-71801 16-26663 16.0–18.0 QBT4 10/10/2006 6320S — 6319S 6320S 6320S 6318S — — 6318S 6320S 

RE16-06-71804 16-26664 4.0–6.0 QBT4 10/24/2006 6382S — 6381S 6382S 6382S 6381S — — 6380S 6382S 

RE16-06-71805 16-26664 9.0–10.8 QBT4 10/24/2006 6382S — 6381S 6382S 6382S 6381S — — 6380S 6382S 

RE16-06-71811 16-26665 4.0–6.0 QBT4 10/24/2006 6382S — 6381S 6382S 6382S 6381S — — 6380S 6382S 

RE16-06-71808 16-26665 11.0–13.0 QBT4 10/24/2006 6382S — 6381S 6382S 6382S 6381S — — 6380S 6382S 

RE16-06-71812 16-26666 4.0–6.0 QBT4 10/24/2006 6382S — 6381S 6382S 6382S 6381S — — 6380S 6382S 

RE16-06-71813 16-26666 9.0–11.7 QBT4 10/24/2006 6382S — 6381S 6382S 6382S 6381S — — 6380S 6382S 

RE16-06-71816 16-26667 2.3–4.0 QBT4 10/24/2006 6382S — 6381S 6382S 6382S 6381S — — 6380S 6382S 

RE16-06-71817 16-26667 7.0–9.0 QBT4 10/24/2006 6382S — 6381S 6382S 6382S 6381S — — 6380S 6382S 

RE16-06-71838 16-26669 3.3–5.3 QBT4 11/1/2006 6405S — 6404S 6405S 6405S 6404S — — 6403S 6405S 

RE16-06-71839 16-26669 40.0–41.4 QBT4 11/2/2006 6405S — 6404S 6405S 6405S 6404S — — 6403S 6405S 

RE16-06-71840 16-26669 63.0–64.5 QBT4 11/2/2006 6405S — 6404S 6405S 6405S 6404S — — 6403S 6405S 

RE16-06-71842 16-26670 8.0–10.0 QBT4 11/2/2006 6405S — 6404S 6405S 6405S 6404S — — 6403S 6405S 

RE16-06-71843 16-26670 15.0–16.5 QBT4 11/2/2006 6405S — 6404S 6405S 6405S 6404S — — 6403S 6405S 

RE16-06-71846 16-26671 16.0–17.5 QBT4 10/31/2006 6398S — 6398S 6398S 6398S 6398S — — 6398S 6398S 

RE16-06-71854 16-26673 18.0–20.0 QBT4 10/31/2006 6398S — 6398S 6398S 6398S 6398S — — 6398S 6398S 

RE16-06-71855 16-26673 27.0–28.7 QBT4 11/1/2006 6398S — 6398S 6398S 6398S 6398S — — 6398S 6398S 

RE16-06-71858 16-26674 9.7–10.3 QBT4 11/1/2006 6405S — 6404S 6405S 6405S 6404S — — 6403S 6405S 

RE16-06-71859 16-26674 16.0–18.0 QBT4 11/1/2006 6398S — 6398S 6398S 6398S 6398S — — 6398S 6398S 

RE16-06-71862 16-26675 10.4–12.5 QBT4 10/5/2006 6287S — 6286S 6287S 6287S 6286S — — 6285S 6287S 

RE16-06-71863 16-26675 16.0–18.0 QBT4 10/5/2006 6287S — 6286S 6287S 6287S 6286S — — 6285S 6287S 

RE16-07-4267 16-26676 5.5–6.3 SOIL 8/8/2007 07-408 — 07-407 07-408 07-408 07-407 — — 07-407 07-408 

RE16-07-4268 16-26676 13.0–15.5 QBT4 8/8/2007 07-408 — 07-407 07-408 07-408 07-407 — — 07-407 07-408 

RE16-06-71870 16-26677 13.7–15.0 QBT4 10/5/2006 6287S — 6286S 6287S 6287S 6286S — — 6285S 6287S 

RE16-06-71871 16-26677 18.0–20.0 QBT4 10/5/2006 6287S — 6286S 6287S 6287S 6286S — — 6285S 6287S 

RE16-06-72670 16-26678 8.2–10.2 QBT4 10/26/2006 6391S — 6390S 6391S 6391S 6390S — — 6390S 6391S 

RE16-06-72671 16-26678 15.0–16.6 QBT4 10/26/2006 6391S — 6390S 6391S 6391S 6390S — — 6390S 6391S 

RE16-06-72674 16-26679 3.0–5.0 QBT4 10/25/2006 6385S — 6384S 6385S 6385S 6384S — — 6384S 6385S 

RE16-06-72675 16-26679 11.0–13.0 QBT4 10/25/2006 6385S — 6384S 6385S 6385S 6384S — — 6384S 6385S 

RE16-06-72678 16-26680 3.0–5.0 QBT4 10/25/2006 6385S — 6384S 6385S 6385S 6384S — — 6384S 6385S 
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RE16-06-72679 16-26680 11.0–12.5 QBT4 10/25/2006 6385S — 6384S 6385S 6385S 6384S — — 6384S 6385S 

RE16-06-72680 16-26680 41.0–43.0 QBT4 10/25/2006 6391S — 6390S 6391S 6391S 6390S — — 6390S 6391S 

RE16-06-71888 16-26681 6.7–8.0 QBT4 10/4/2006 6296S 6296S 6295S 6296S 6296S 6295S — — 6294S 6296S 

RE16-06-71889 16-26681 11.0–13.0 QBT4 10/4/2006 6296S 6296S 6295S 6296S 6296S 6295S — — 6294S 6296S 

RE16-06-71892 16-26682 4.5–6.5 QBT4 10/4/2006 6296S 6296S 6295S 6296S 6296S 6295S — — 6294S 6296S 

RE16-06-71893 16-26682 11.0–13.0 QBT4 10/4/2006 6296S 6296S 6295S 6296S 6296S 6295S — — 6294S 6296S 

RE16-06-71896 16-26683 2.4–4.5 QBT4 10/4/2006 6296S 6296S 6295S 6296S 6296S 6295S — — 6294S 6296S 

RE16-06-71897 16-26683 6.0–8.0 QBT4 10/4/2006 6296S 6296S 6295S 6296S 6296S 6295S — — 6294S 6296S 

RE16-06-71900 16-26684 3.0–5.0 QBT4 11/6/2006 6411S 6411S 6410S 6411S 6411S 6410S — — 6409S 6411S 

RE16-06-71901 16-26684 8.0–9.4 QBT4 11/6/2006 6411S 6411S 6410S 6411S 6411S 6410S — — 6409S 6411S 

RE16-06-71904 16-26685 4.0–6.0 QBT4 11/6/2006 6411S 6411S 6410S 6411S 6411S 6410S — — 6409S 6411S 

RE16-06-71905 16-26685 9.0–10.5 QBT4 11/6/2006 6411S 6411S 6410S 6411S 6411S 6410S — — 6409S 6411S 

RE16-06-71908 16-26686 4.8–7.0 QBT4 11/6/2006 6411S 6411S 6410S 6411S 6411S 6410S — — 6409S 6411S 

RE16-06-71909 16-26686 9.0–11.2 QBT4 11/6/2006 6411S 6411S 6410S 6411S 6411S 6410S — — 6409S 6411S 

RE16-06-71912 16-26687 4.2–6.2 QBT4 11/6/2006 6411S 6411S 6410S 6411S 6411S 6410S — — 6409S 6411S 

RE16-06-71913 16-26687 8.0–9.4 QBT4 11/6/2006 6411S 6411S 6410S 6411S 6411S 6410S — — 6409S 6411S 

RE16-06-71916 16-26688 3.3–4.6 QBT4 11/6/2006 6411S 6411S 6410S 6411S 6411S 6410S — — 6409S 6411S 

RE16-06-71917 16-26688 8.0–9.5 QBT4 11/6/2006 6411S 6411S 6410S 6411S 6411S 6410S — — 6409S 6411S 

RE16-06-71935 16-26689 13.0–15.0 QBT4 9/19/2006 6157S — 6156S 6157S 6157S 6156S — — 6155S 6157S 

RE16-06-71936 16-26689 21.0–23.0 QBT4 9/19/2006 6157S — 6156S 6157S 6157S 6156S — — 6155S 6157S 

RE16-06-71938 16-26690 8.0–10.0 QBT4 9/19/2006 6157S — 6156S 6157S 6157S 6156S — — 6155S 6157S 

RE16-06-71939 16-26690 16.0–18.0 QBT4 9/19/2006 6157S — 6156S 6157S 6157S 6156S — — 6155S 6157S 

RE16-06-71942 16-26691 13.0–15.0 QBT4 9/20/2006 6207S — 6206S 6207S 6207S 6206S — — 6205S 6207S 

RE16-06-71943 16-26691 20.0–22.0 QBT4 9/20/2006 6207S — 6206S 6207S 6207S 6206S — — 6205S 6207S 

RE16-06-71946 16-26692 8.0–10.0 QBT4 9/20/2006 6207S — 6206S 6207S 6207S 6206S — — 6205S 6207S 

RE16-06-71947 16-26692 16.0–18.0 QBT4 9/20/2006 6207S — 6206S 6207S 6207S 6206S — — 6205S 6207S 

RE16-07-4368 16-26692 25.0–27.0 QBT4 8/7/2007 07-410 — 07-409 07-410 07-410 07-409 — — 07-409 07-410 

RE16-07-4369 16-26692 30.5–32.0 QBT4 8/7/2007 07-410 — 07-409 07-410 07-410 07-409 — — 07-409 07-410 

RE16-07-4370 16-26692 43.0–44.5 QBT4 8/7/2007 07-410 — 07-409 07-410 07-410 07-409 — — 07-409 07-410 

RE16-06-71950 16-26693 8.0–10.0 QBT4 9/22/2006 6207S — 6206S 6207S 6207S 6206S — — 6205S 6207S 

RE16-06-71951 16-26693 16.0–18.0 QBT4 9/22/2006 6207S — 6206S 6207S 6207S 6206S — — 6205S 6207S 

RE16-06-71954 16-26694 8.3–11.0 QBT4 9/21/2006 6207S — 6206S 6207S 6207S 6206S — — 6205S 6207S 

RE16-06-71955 16-26694 15.0–17.0 QBT4 9/21/2006 6207S — 6206S 6207S 6207S 6206S — — 6205S 6207S 

RE16-06-71958 16-26695 5.0–6.5 QBT4 9/25/2006 6234S — 6233S 6234S 6234S 6233S — — 6232S 6234S 
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RE16-06-71959 16-26695 11.0–13.0 QBT4 9/25/2006 6234S — 6233S 6234S 6234S 6233S — — 6232S 6234S 

RE16-06-71962 16-26696 8.4–10.0 QBT4 9/25/2006 6234S — 6233S 6234S 6234S 6233S — — 6232S 6234S 

RE16-06-71963 16-26696 16.0–18.0 QBT4 9/25/2006 6234S — 6233S 6234S 6234S 6233S — — 6232S 6234S 

RE16-06-71966 16-26697 9.3–11.0 QBT4 9/26/2006 6234S — 6233S 6234S 6234S 6233S — — 6232S 6234S 

RE16-06-71967 16-26697 16.0–18.0 QBT4 9/26/2006 6234S — 6233S 6234S 6234S 6233S — — 6232S 6234S 

RE16-06-71968 16-26697 40.0–41.5 QBT4 9/26/2006 6234S — 6233S 6234S 6234S 6233S — — 6232S 6234S 

RE16-06-71970 16-26698 10.3–11.5 QBT4 9/27/2006 6264S — 6263S 6264S 6264S 6263S — — 6262S 6264S 

RE16-06-71971 16-26698 16.0–18.0 QBT4 9/27/2006 6264S — 6263S 6264S 6264S 6263S — — 6262S 6264S 

RE16-06-71989 16-26699 13.0–14.5 QBT4 10/31/2006 6402S — 6402S 6402S 6402S 6402S — — 6402S 6402S 

RE16-06-71990 16-26699 18.0–19.2 QBT4 10/31/2006 6402S — 6402S 6402S 6402S 6402S — — 6402S 6402S 

RE16-06-71993 16-26700 13.0–15.0 QBT4 10/31/2006 6402S — 6402S 6402S 6402S 6402S — — 6402S 6402S 

RE16-06-71994 16-26700 18.0–20.0 QBT4 10/31/2006 6402S — 6402S 6402S 6402S 6402S — — 6402S 6402S 

RE16-06-71997 16-26701 0.0–2.0 SOIL 9/20/2006 6213S — 6212S 6213S 6213S 6212S — — 6211S 6213S 

RE16-06-71998 16-26701 13.0–14.3 QBT4 9/20/2006 6213S — 6212S 6213S 6213S 6212S — — 6211S 6213S 

RE16-06-71999 16-26701 21.0–23.0 QBT4 9/20/2006 6213S — 6212S 6213S 6213S 6212S — — 6211S 6213S 

RE16-06-72001 16-26702 8.0–10.5 QBT4 10/30/2006 6402S — 6402S 6402S 6402S 6402S — — 6402S 6402S 

RE16-06-72002 16-26702 13.0–15.0 QBT4 10/30/2006 6402S — 6402S 6402S 6402S 6402S — — 6402S 6402S 

RE16-06-72005 16-26703 8.0–10.0 QBT4 10/31/2006 6402S — 6402S 6402S 6402S 6402S — — 6402S 6402S 

RE16-06-72006 16-26703 16.0–17.5 QBT4 10/31/2006 6402S — 6402S 6402S 6402S 6402S — — 6402S 6402S 

RE16-06-72010 16-26704 4.5–6.0 QBT4 10/4/2006 6293S — 6292S 6293S 6293S 6292S — — 6291S 6293S 

RE16-06-72011 16-26704 11.0–13.0 QBT4 10/4/2006 6293S — 6292S 6293S 6293S 6292S — — 6291S 6293S 

RE16-06-72013 16-26705 0.0–1.0 SOIL 9/26/2006 6241S — 6240S 6241S 6241S 6240S — — 6238S 6241S 

RE16-06-72014 16-26705 9.0–11.0 QBT4 9/26/2006 6241S — 6240S 6241S 6241S 6240S — — 6238S 6241S 

RE16-06-72015 16-26705 17.0–19.0 QBT4 9/26/2006 6241S — 6240S 6241S 6241S 6240S — — 6238S 6241S 

RE16-06-72017 16-26706 0.0–1.0 SOIL 9/25/2006 6241S — 6240S 6241S 6241S 6240S — — 6238S 6241S 

RE16-06-72018 16-26706 8.0–10.0 QBT4 9/25/2006 6241S — 6240S 6241S 6241S 6240S — — 6238S 6241S 

RE16-06-72019 16-26706 16.0–18.0 QBT4 9/25/2006 6241S — 6240S 6241S 6241S 6240S — — 6238S 6241S 

RE16-06-72024 16-26707 0.0–1.0 SOIL 9/26/2006 6241S — 6240S 6241S 6241S 6240S — — 6238S 6241S 

RE16-06-72021 16-26707 8.0–10.0 QBT4 9/26/2006 6241S — 6240S 6241S 6241S 6240S — — 6238S 6241S 

RE16-06-72022 16-26707 16.0–18.0 QBT4 9/26/2006 6241S — 6240S 6241S 6241S 6240S — — 6238S 6241S 

RE16-06-72025 16-26708 0.0–1.0 SOIL 9/20/2006 6213S — 6212S 6213S 6213S 6212S 6212S — 6211S 6213S 

RE16-06-72026 16-26708 9.0–11.0 QBT4 9/20/2006 6213S — 6212S 6213S 6213S 6212S 6212S — 6211S 6213S 

RE16-06-72027 16-26708 16.0–18.0 QBT4 9/20/2006 6213S — 6212S 6213S 6213S 6212S 6212S — 6211S 6213S 

RE16-06-72045 16-26709 0.0–1.0 SOIL 9/19/2006 6154S — 6153S 6154S 6154S 6153S — — 6152S 6154S 
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RE16-06-72046 16-26709 15.2–17.0 QBT4 9/19/2006 6154S — 6153S 6154S 6154S 6153S — — 6152S 6154S 

RE16-06-72047 16-26709 21.0–23.0 QBT4 9/19/2006 6154S — 6153S 6154S 6154S 6153S — — 6152S 6154S 

RE16-06-72050 16-26710 0.0–1.0 SOIL 9/19/2006 6154S — 6153S 6154S 6154S 6153S — — 6152S 6154S 

RE16-06-72051 16-26710 8.0–10.0 QBT4 9/19/2006 6154S — 6153S 6154S 6154S 6153S — — 6152S 6154S 

RE16-06-72052 16-26710 16.0–18.0 QBT4 9/19/2006 6154S — 6153S 6154S 6154S 6153S — — 6152S 6154S 

RE16-06-72055 16-26711 0.0–1.0 SOIL 10/30/2006 6401S — 6401S 6401S 6401S 6401S — — 6401S 6401S 

RE16-06-72056 16-26711 15.0–17.0 QBT4 10/30/2006 6401S — 6401S 6401S 6401S 6401S — — 6401S 6401S 

RE16-06-72057 16-26711 23.0–25.0 QBT4 10/30/2006 6401S — 6401S 6401S 6401S 6401S — — 6401S 6401S 

RE16-06-72060 16-26712 0.0–1.0 QBT4 9/20/2006 6210S — 6209S 6210S 6210S 6209S — — 6208S 6210S 

RE16-06-72061 16-26712 8.0–10.0 QBT4 9/20/2006 6210S — 6209S 6210S 6210S 6209S — — 6208S 6210S 

RE16-06-72062 16-26712 16.0–18.0 QBT4 9/20/2006 6210S — 6209S 6210S 6210S 6209S — — 6208S 6210S 

RE16-06-72065 16-26713 0.0–1.0 SOIL 9/21/2006 6210S — 6209S 6210S 6210S 6209S — — 6208S 6210S 

RE16-06-72066 16-26713 9.3–11.0 QBT4 9/22/2006 6210S — 6209S 6210S 6210S 6209S — — 6208S 6210S 

RE16-06-72067 16-26713 16.0–18.0 QBT4 9/22/2006 6210S — 6209S 6210S 6210S 6209S — — 6208S 6210S 

RE16-06-72070 16-26714 0.0–1.0 SOIL 9/21/2006 6210S — 6209S 6210S 6210S 6209S — — 6208S 6210S 

RE16-06-72071 16-26714 8.0–10.0 QBT4 9/21/2006 6210S — 6209S 6210S 6210S 6209S — — 6208S 6210S 

RE16-06-72072 16-26714 16.0–17.5 QBT4 9/21/2006 6210S — 6209S 6210S 6210S 6209S — — 6208S 6210S 

RE16-06-72075 16-26715 0.0–1.0 SOIL 9/25/2006 6237S — 6236S 6237S 6237S 6236S — — 6235S 6237S 

RE16-06-72076 16-26715 8.0–10.0 QBT4 9/25/2006 6237S — 6236S 6237S 6237S 6236S — — 6235S 6237S 

RE16-06-72077 16-26715 16.0–18.0 QBT4 9/25/2006 6237S — 6236S 6237S 6237S 6236S — — 6235S 6237S 

RE16-06-72080 16-26716 0.0–1.0 SOIL 9/25/2006 6237S — 6236S 6237S 6237S 6236S — — 6235S 6237S 

RE16-06-72081 16-26716 8.0–10.0 QBT4 9/25/2006 6237S — 6236S 6237S 6237S 6236S — — 6235S 6237S 

RE16-06-72082 16-26716 16.0–18.0 QBT4 9/25/2006 6237S — 6236S 6237S 6237S 6236S — — 6235S 6237S 

RE16-06-72085 16-26717 0.0–1.0 SOIL 9/26/2006 6237S — 6236S 6237S 6237S 6236S — — 6235S 6237S 

RE16-06-72086 16-26717 11.0–12.5 QBT4 9/26/2006 6237S — 6236S 6237S 6237S 6236S — — 6235S 6237S 

RE16-06-72087 16-26717 17.0–19.0 QBT4 9/26/2006 6237S — 6236S 6237S 6237S 6236S — — 6235S 6237S 

RE16-06-72090 16-26718 0.0–1.0 SOIL 9/27/2006 6260S — 6259S 6260S 6260S 6259S — — 6258S 6260S 

RE16-06-72091 16-26718 14.6–16.0 QBT4 9/27/2006 6260S — 6259S 6260S 6260S 6259S — — 6258S 6260S 

RE16-06-72092 16-26718 19.0–21.5 QBT4 9/27/2006 6260S — 6259S 6260S 6260S 6259S — — 6258S 6260S 

RE16-06-72277 16-26734 0.0–0.5 SOIL 9/28/2006 6267S 6267S 6266S 6267S 6267S 6266S — — 6265S 6267S 

RE16-06-72281 16-26735 0.0–1.0 SOIL 12/7/2006 6525S 6525S 6524S 6525S 6525S 6524S — — 6524S 6525S 

RE16-06-72285 16-26736 0.0–1.0 SOIL 12/7/2006 6525S 6525S 6524S 6525S 6525S 6524S — — 6524S 6525S 

RE16-06-72289 16-26737 0.0–1.0 SOIL 12/7/2006 6525S 6525S 6524S 6525S 6525S 6524S — — 6524S 6525S 

RE16-06-71762 16-26840 14.0–16.0 QBT4 10/11/2006 6324S — 6323S 6324S 6324S 6323S — — 6321S 6324S 
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RE16-06-71763 16-26840 22.0–24.0 QBT4 10/11/2006 6324S — 6323S 6324S 6324S 6323S — — 6321S 6324S 

RE16-06-71764 16-26840 39.0–41.5 QBT4 10/12/2006 6324S — 6323S 6324S 6324S 6323S — — 6321S 6324S 

RE16-07-4265 16-600933 5.0–6.5 SOIL 8/6/2007 07-364 — 07-363 07-364 07-364 07-363 — — 07-363 07-364 

RE16-07-4266 16-600933 15.0–16.0 QBT4 8/6/2007 07-364 — 07-363 07-364 07-364 07-363 — — 07-363 07-364 

RE16-07-4282 16-600935 0.0–0.5 SOIL 7/25/2007 07-306 — 07-306 07-306 07-306 07-306 — — 07-306 07-306 

RE16-07-4279 16-600935 10.0–11.0 QBT4 7/20/2007 07-301 — 07-300 07-301 07-301 07-300 — — 07-300 07-301 

RE16-07-4280 16-600935 20.0–21.0 QBT4 7/20/2007 07-301 — 07-300 07-301 07-301 07-300 — — 07-300 07-301 

RE16-07-4287 16-600936 0.0–0.5 SOIL 7/25/2007 07-306 — 07-306 07-306 07-306 07-306 — — 07-306 07-306 

RE16-07-4285 16-600936 5.5–6.5 SOIL 7/23/2007 07-301 — 07-300 07-301 07-301 07-300 — — 07-300 07-301 

RE16-07-4286 16-600936 20.0–21.0 QBT4 7/23/2007 07-301 — 07-300 07-301 07-301 07-300 — — 07-300 07-301 

RE16-07-4294 16-600937 0.0–0.5 SOIL 7/25/2007 07-306 — 07-306 07-306 07-306 07-306 — — 07-306 07-306 

RE16-07-4291 16-600937 4.0–5.0 SOIL 7/23/2007 07-301 — 07-300 07-301 07-301 07-300 — — 07-300 07-301 

RE16-07-4292 16-600937 6.0–7.0 QBT4 7/23/2007 07-301 — 07-300 07-301 07-301 07-300 — — 07-300 07-301 

RE16-07-4293 16-600937 19.5–20.0 QBT4 7/25/2007 07-306 — 07-306 07-306 07-306 07-306 — — 07-306 07-306 

RE16-07-4311 16-600938 3.5–5.0 SOIL 7/19/2007 07-303 — 07-302 07-303 07-303 07-302 — — 07-302 07-303 

RE16-07-4312 16-600938 17.0–18.5 QBT4 7/19/2007 07-303 — 07-302 07-303 07-303 07-302 — — 07-302 07-303 

RE16-07-4313 16-600938 40.0–42.0 QBT4 7/24/2007 07-307 — 07-307 07-307 07-307 07-307 — — 07-307 07-307 

RE16-07-4314 16-600938 70.0–71.5 QBT4 7/24/2007 07-307 — 07-307 07-307 07-307 07-307 — — 07-307 07-307 

RE16-07-4315 16-600938 80.0–81.0 QBT4 7/24/2007 07-307 — 07-307 07-307 07-307 07-307 — — 07-307 07-307 

RE16-07-4316 16-600938 115.5–117.0 QBT4 7/25/2007 07-307 — 07-307 07-307 07-307 07-307 — — 07-307 07-307 

RE16-07-4318 16-600938 147.0–148.0 QBT4 7/25/2007 07-307 — 07-307 07-307 07-307 07-307 — — 07-307 07-307 

RE16-07-4317 16-600938 148.0–150.0 QBT4 7/25/2007 07-307 — 07-307 07-307 07-307 07-307 — — 07-307 07-307 
a — = Analysis not requested. 
b Request number. 
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Table 6.2-2 
Summary of Inorganic Chemicals above Background Values in Soil, Fill, and Tuff at Consolidated Unit 16-008(a)-99, 90s Line 
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Soil Background Valuea 29200 0.83 8.17 295 1.83 0.4 6120 19.3 nab 8.64 14.7 0.5 21500 22.3 
Qbt 2,3,4 Background Valuea 7340 0.5 2.79 46 1.21 1.63 2200 7.14 na 3.14 4.66 0.5 14500 11.2 
0316-96-0080 16-02240 3.0–3.5 SOIL 5/23/1996 —c 7.4 (UJ) — 691 (J+) — 0.87 (U) — —  NAd — — 0.62 (U) — — 

0316-96-0153 16-02240 4.5–5.5 SOIL 5/23/1996 — 7.2 (UJ) — 443 (J+) — 0.85 (U) — —  NA — — 0.61 (U) — — 

0316-96-0110 16-02255 3.0–3.5 SOIL 5/31/1996 — 5.7 (U) — 778 — 0.75 (U) — —  NA — — 0.51 (U) — — 

0316-96-0111 16-02256 3.0–3.5 SOIL 5/31/1996 — 6.4 (U) — 331 — 0.84 (U) — —  NA — — 0.57 (U) — — 

0316-96-0010 16-02340 4.0–4.5 FILL 4/5/1996 — — — — — 30.4 — —  NA 31.1 15.6 0.62 (U) — — 

0316-96-0011 16-02341 2.0–2.5 FILL 4/5/1996 — 0.84 (UJ) — 699 — 1 (J) — 19.7  NA — — 0.73 (U) — 31.9 

0316-96-0012 16-02343 3.5–4.0 FILL 4/5/1996 — — — — — 0.84 (J) — —  NA — 682 0.61 (U) — — 

0316-96-0013 16-02344 3.5–4.0 FILL 4/5/1996 — — — — — 0.74 (J) — —  NA — 139 0.63 (U) — — 

0316-96-0014 16-02345 0.0–0.5 FILL 4/5/1996 — — — — — 0.58 (J) — —  NA — 104 0.56 (U) — — 

0316-96-0076 16-02346 0.0–0.5 SOIL 6/6/1996 — 6.3 (U) — — — 0.75 (U) — —  NA — 200 0.56 (U) — 30.6 

0316-96-0077 16-02347 0.0–0.5 SOIL 6/6/1996 — 5.8 (U) — — — 0.69 (U) — —  NA — 129 — — — 

0316-96-0078 16-02348 0.0–0.5 SOIL 6/6/1996 — 6 (U) — — — 0.71 (U) — —  NA — 458 0.51 (U) — — 

0316-96-0079 16-02349 0.0–0.5 SOIL 6/6/1996 — 6 (U) — — — 0.71 (U) — —  NA — 238 0.51 (U) — — 

0316-96-0022 16-02350 3.0–3.5 FILL 4/3/1996 — — — 2190 — 1.1 (J) — —  NA 12.3 (J) — 1.5 — — 

0316-96-0023 16-02351 3.0–3.5 FILL 4/3/1996 — — — 1260 — 1.2 (J) — —  NA — — 0.63 (U) — — 

0316-96-0024 16-02352 2.0–2.5 FILL 4/3/1996 — — — 2670 — 0.44 (J) — —  NA — — 0.63 (U) — — 

0316-96-0147 16-02354 6.0–7.0 SOIL 5/10/1996 — 6.5 (U) — — — 0.77 (U) — —  NA — — 0.55 (U) — — 

0316-96-0086 16-02356 0.0–0.5 SOIL 6/4/1996 — 6 (U) — 715 — 0.71 (U) — —  NA 9 (J) — 0.51 (U) — — 

0316-96-0087 16-02357 0.0–0.5 SOIL 6/4/1996 — 5.9 (U) — 767 — 0.7 (U) — —  NA — — 0.51 (U) — — 

0316-96-0088 16-02358 0.0–0.5 SOIL 6/4/1996 — 6 (U) — 1100 — 0.71 (U) — —  NA 28.2 64.4 0.51 (U) — — 

0316-96-0089 16-02359 0.0–0.5 SOIL 6/4/1996 — 5.9 (U) — 3920 — 0.7 (U) — —  NA — — — — — 

0316-96-0094 16-02360 6.5–7.0 QBT4 8/9/1996 — 14 (UJ) — 180 1.4 (J+) — 2400 8.6  NA 6.9 5.9 (J+) 0.7 (U) — — 

0316-96-0164 16-02360 7.5–8.0 QBT4 8/9/1996 11000 14 (UJ) — 110 — — — —  NA 3.3 — 0.71 (U) — — 

0316-96-0095 16-02361 6.5–7.0 QBT4 8/9/1996 8000 13 (UJ) 3.2 140 — — 2600 —  NA 3.2 5 (J+) 0.66 (U) — — 

0316-96-0160 16-02361 7.0–7.5 QBT4 8/9/1996 — 14 (UJ) — — — — — —  NA — — 0.68 (U) — — 

0316-96-0102 16-02362 6.0–6.5 QBT4 8/9/1996 9900 14 (UJ) — 380 — — 2600 —  NA — 4.7 (J+) 0.68 (U) — — 

0316-96-0161 16-02362 6.5–7.0 QBT4 8/9/1996 — 13 (UJ) — 350 1.5 (J+) — 5200 9.1  NA 5.2 8.3 (J+) 0.67 (U) — — 

0316-96-0033 16-02363 4.5–5.0 SOIL 5/22/1996 — 7.1 (UJ) — 1190 (J+) — 0.83 (U) — —  NA 9.1 (J) — 0.6 (U) — — 

0316-96-0154 16-02363 6.5–7.5 SOIL 5/28/1996 — 6.4 (UJ) — — — 0.75 (U) — —  NA — — 0.54 (U) — — 

0316-96-0092 16-02364 4.5–5.0 SOIL 5/30/1996 — 9.4 (U) — 620 2 2.5 — —  NA — — 0.57 (U) — — 

0316-96-0157 16-02364 5.0–6.0 SOIL 5/30/1996 — 6.3 (U) — — — 0.83 (U) — —  NA — — 0.59 (U) — — 

0316-96-0096 16-02366 4.0–4.5 SOIL 6/6/1996 — 6.6 (U) — — — 0.78 (U) — —  NA — — 0.58 (U) — — 

0316-96-0097 16-02367 0.0–0.5 SOIL 6/6/1996 — 6.1 (U) — 343 — 0.88 (J) — —  NA 9 (J) 17.8 0.54 (U) — — 

0316-96-0098 16-02368 0.0–0.5 SOIL 6/6/1996 — 6.1 (U) — 421 — 0.72 (U) — —  NA — — 0.53 (U) — — 
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Soil Background Valuea 29200 0.83 8.17 295 1.83 0.4 6120 19.3 nab 8.64 14.7 0.5 21500 22.3 
Qbt 2,3,4 Background Valuea 7340 0.5 2.79 46 1.21 1.63 2200 7.14 na 3.14 4.66 0.5 14500 11.2 
0316-96-0099 16-02369 0.0–0.5 SOIL 6/6/1996 — 5.9 (U) — 398 — 0.7 (U) — —  NA — 14.9 0.52 (U) — — 

0316-96-0100 16-02370 3.5–4.0 SOIL 5/30/1996 — 7.6 (U) — — — 0.77 (U) — —  NA — — 0.52 (U) — — 

0316-96-0158 16-02370 4.0–5.0 SOIL 5/30/1996 — 6.6 (U) — — — 0.87 (U) — —  NA — — 0.6 (U) — 30.6 

0316-96-0148 16-02372 2.0–3.0 SOIL 5/21/1996 — 7.1 (UJ) — — — 0.84 (U) — —  NA — — 0.6 (U) — — 

0316-96-0208 16-02373 4.0–4.5 SOIL 5/21/1996 — 6.8 (UJ) — — — 0.81 (U) — —  NA — — 0.58 (U) — — 

0316-96-0149 16-02373 5.5–6.0 SOIL 5/21/1996 — 7.4 (UJ) — — — 0.87 (U) — —  NA — — 0.62 (U) — — 

0316-96-0045 16-02375 0.0–0.5 SOIL 5/17/1996 — 6.4 (UJ) — 3070 (J+) — 0.85 (U) — —  NA — 14.9 0.57 (U) — — 

0316-96-0108 16-02376 0.0–0.5 SOIL 6/5/1996 — 6.3 (U) — 502 — 1.2 — —  NA 38.1 15.8 0.54 (U) — 36.5 

0316-96-0106 16-02377 0.0–0.5 SOIL 6/5/1996 — 6.4 (U) — 320 — 0.76 (U) — —  NA — 28 0.54 (U) — 23 

0316-96-0107 16-02378 0.0–0.5 SOIL 6/5/1996 — 6 (U) — 803 — 0.71 (U) — —  NA 11.3 — 0.52 (U) — — 

0316-96-0109 16-02379 0.0–0.5 SOIL 6/5/1996 — 5.8 (U) — 406 — 0.69 (U) — —  NA 9 (J) — 0.52 (U) — — 

0316-96-0053 16-02381 3.0–3.5 SOIL 3/27/1996 — 9.8 (U) — — — 0.88 (U) — —  NA 12.9 226 0.58 (U) — — 

0316-96-0054 16-02383 2.5–3.0 SOIL 3/27/1996 — 10.5 (U) — 1550 — 0.95 (U) — —  NA 11.9 (J) 579 0.63 (U) — — 

0316-96-0055 16-02384 3.5–4.0 SOIL 3/27/1996 — 10.6 (U) — 2710 — 0.97 (U) — 226 67.7 — — 0.64 (U) — — 

0316-96-0056 16-02386 1.5–2.0 SOIL 3/27/1996 — 10.3 (U) — 439 — 0.93 (U) — 52.9  NA — 37.2 0.61 (U) — 45.2 

0316-96-0116 16-02388 0.0–0.5 SOIL 6/4/1996 — 5.5 (U) — — — 0.72 (U) — —  NA — 119 0.51 (U) — 35.1 

0316-96-0117 16-02389 0.0–0.5 SOIL 6/4/1996 — 12.7 (U) — 385 — 1.7 (U) — 25  NA 9.1 (J) 91.6 1.1 (U) — — 

0316-96-0118 16-02390 0.0–0.5 SOIL 6/4/1996 — 13.5 (U) — 603 — 1.8 (J) — 25.4  NA 11.2 (J) 137 1.2 (U) — — 

0316-96-0051 16-02392 4.0–4.5 SOIL 3/28/1996 — 10 (U) — — — 0.94 (U) — —  NA 11.4 (J) — 0.62 (U) — — 

0316-96-0052 16-02393 4.0–4.5 SOIL 3/28/1996 — 10 (U) — — — 0.9 (U) — —  NA — 19.2 0.6 (U) — — 

0316-96-0058 16-02393 7.0–8.0 QBT4 5/13/1996 9720 6.8 (U) — 79.1 — — — —  NA 5.6 (J) 5 (J) 0.57 (U) 20700 — 

0316-96-0050 16-02394 4.0–4.5 SOIL 3/26/1996 — 10 (U) — — — 0.91 (U) — —  NA — — 0.6 (U) — — 

0316-96-0059 16-02394 7.5–8.0 QBT4 4/23/1996 — 7.1 (U) — 98.4 — — — —  NA — — 0.6 (U) — — 

0316-96-0015 16-02415 4.0–4.5 FILL 4/5/1996 — — — — — 0.76 (J) — —  NA — — 0.71 (U) — — 

0316-96-0018 16-02415 6.0–6.5 QBT4 4/23/1996 7720 6.7 (U) — 81.4 — — 2450 —  NA 3.4 (J) 5.1 (J) — — — 

0316-96-0016 16-02418 4.0–4.5 FILL 4/5/1996 — — — — 2.1 0.86 (J) — —  NA 14.1 2210 0.63 (U) — 47 

0316-96-0019 16-02418 6.5–7.0 QBT4 4/23/1996 — 6 (U) — 107 — — — —  NA — 166 0.54 (U) — — 

0316-96-0020 16-02421 4.0–4.5 SOIL 4/2/1996 — — — 1780 — 0.93 (J) — —  NA — — 0.61 (U) — — 

0316-96-0028 16-02421 7.0–8.0 SOIL 5/10/1996 — 6.8 (U) — — — 0.8 (U) — —  NA — — 0.57 (U) — — 

0316-96-0021 16-02422 4.0–4.5 FILL 4/2/1996 — — — 567 — 0.94 (J) — —  NA — — 0.61 (U) — 23.8 (J-) 

0316-96-0029 16-02422 7.0–8.0 QBT4 4/23/1996 — 6.5 (U) — 60.2 — — — —  NA — — 0.58 (U) — — 

0316-96-0030 16-02425 4.0–4.5 SOIL 4/12/1996 — — — 613 (J+) — 1.4 — —  NA — — 0.58 (U) 27100 40.1 

0316-96-0031 16-02427 4.0–4.5 SOIL 4/12/1996 — — — 708 (J+) — 0.97 (J) — —  NA — — 0.55 (U) 21600 — 

0316-96-0038 16-02427 7.0–8.0 QBT4 5/13/1996 — 7.5 (U) — 1710 — — — —  NA — — 0.63 (U) — — 
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Soil Background Valuea 29200 0.83 8.17 295 1.83 0.4 6120 19.3 nab 8.64 14.7 0.5 21500 22.3 
Qbt 2,3,4 Background Valuea 7340 0.5 2.79 46 1.21 1.63 2200 7.14 na 3.14 4.66 0.5 14500 11.2 
0316-96-0032 16-02430 4.0–4.5 SOIL 4/12/1996 — 1.1 (J) — 447 (J+) — 0.85 (J) — —  NA — — 0.66 (U) 21800 — 

0316-96-0039 16-02430 7.0–8.0 QBT4 5/13/1996 — 6.9 (U) — 185 — — 7290 —  NA 4.6 (J) 4.7 (J) 0.58 (U) — — 

0316-96-0040 16-02431 4.0–4.5 SOIL 4/18/1996 — 6.6 (U) — — — 0.87 (U) — —  NA 8.9 (J) — 1.6 — 109 

0316-96-0041 16-02433 4.0–4.5 SOIL 4/18/1996 — 6.6 (U) — 611 — 0.86 (U) — —  NA — 20 0.58 (U) — — 

0316-96-0048 16-02433 7.0–8.0 SOIL 4/23/1996 — 6.7 (U) — 1320 — 0.88 (U) — —  NA — 20.6 0.59 (U) — — 

0316-96-0042 16-02434 4.0–4.5 FILL 5/17/1996 — 6.1 (UJ) — 589 (J+) — 0.8 (U) — —  NA — — 0.54 (U) — — 

0316-96-0049 16-02436 6.5–7.0 SOIL 4/23/1996 — 6.8 (U) — 309 — 0.89 (U) — —  NA — — 0.6 (U) — — 

0316-96-0132 16-02547 0.67–1.17 SOIL 6/3/1996 — 6.5 (U) — — — 0.85 (U) — —  NA 10.1 (J) — 0.58 (U) — — 

0316-96-0133 16-02550 0.67–1.17 SOIL 6/3/1996 — 6.3 (U) — — — 0.82 (U) — —  NA — — 0.56 (U) — — 

0316-96-0134 16-02554 0.67–1.17 SOIL 6/3/1996 — 6.3 (J) — — — 0.86 (J) — —  NA — — 0.52 (U) — — 

0316-96-0135 16-02555 0.67–1.17 SOIL 6/3/1996 — 5.9 (U) — — — 0.77 (U) — —  NA — — 0.52 (U) — — 

0316-96-0136 16-02560 1.5–2.0 SOIL 5/2/1996 — 6.4 (UJ) — — — 0.84 (U) 6860 —  NA — — 0.57 (U) — 24.3 

0316-96-0137 16-02563 1.5–2.0 SOIL 5/2/1996 — 6.2 (UJ) — — — 0.82 (U) — —  NA — — 0.55 (U) — 26.1 

0316-96-0138 16-02568 0.67–1.17 SOIL 5/7/1996 — 7.8 (UJ) — — 1.9 1 (U) — —  NA — — 0.71 — 23.5 

0316-96-0139 16-02570 0.67–1.17 SOIL 5/7/1996 — 6.9 (UJ) — — — 0.9 (U) — —  NA — — 0.61 (U) — — 

0316-96-0140 16-02572 0.67–1.17 SOIL 6/3/1996 — 6.4 (U) — — — 0.84 (U) — —  NA 14.1 — 0.57 (U) — — 

0316-96-0141 16-02575 0.67–1.17 SOIL 6/3/1996 — 6 (U) — — — 0.79 (U) — —  NA — — 0.56 (U) — — 

0316-96-0146 16-02595 6.5–7.5 SOIL 5/10/1996 — 6.8 (U) — 469 — 0.8 (U) — —  NA — — 0.57 (U) — — 

0316-96-0119 16-02635 0.0–0.5 SOIL 6/4/1996 — 13.8 (U) — 568 — 1.8 (U) — —  NA 9.9 (J) 196 1.3 (U) — 29.1 

0316-97-0425 16-02664 9.5–10.0 SOIL 11/5/1997 — — — — — — — —  NA — — 0.6 (U) — — 

0316-98-0418 16-02669 37.5–38.5 QBT4 2/3/1998 — — — — — — — —  NA — — 1 (U) — — 

0316-98-0419 16-02669 109.0–110.0 QBT4 2/27/1998 — 10 (U) — — — — — —  NA — 6.6 0.51 (U) — — 

RE16-06-71606 16-26643 3.0–6.0 QBT4 10/24/2006 — — — 558 — — — —  NA — — — 17100 (J+) — 

RE16-06-71607 16-26643 28.0–30.2 QBT4 11/7/2006 — — — — — — — —  NA — — — — — 

RE16-06-71608 16-26643 38.0–40.0 QBT4 11/7/2006 9000 — — — — — — —  NA — — — — — 

RE16-06-71609 16-26643 53.0–55.0 QBT4 11/7/2006 8400 — — 49.3 1.24 — — 7.75  NA — — — — — 

RE16-07-4331 16-26643 81.0–82.0 QBT4 8/1/2007 — — — — — — — —  NA — 12 (J) — — 14.3 

RE16-07-4332 16-26643 119.5–120.5 QBT4 8/1/2007 — — — — — — — —  NA — — — — — 

RE16-07-4333 16-26643 136.0–137.5 QBT4 8/1/2007 — — — — — — — —  NA — 5.41 (J) — — — 

RE16-07-4335 16-26643 137.5–139.0 QBT4 8/1/2007 — — — — — — — —  NA — 13.4 (J) — — — 

RE16-07-4334 16-26643 149.0–150.5 QBT4 8/1/2007 — — — — — — — —  NA — 23.6 (J) — — — 

RE16-06-71627 16-26644 13.0–14.5 QBT4 10/13/2006 — — — — — — — —  NA — — — — — 

RE16-07-4336 16-26644 80.0–82.0 QBT3 8/3/2007 — — — — — — — —  NA — 23.8 (J) — — — 

RE16-07-4337 16-26644 121.0–122.0 QBT3 8/3/2007 — — — — — — — —  NA — 8.2 (J) — — — 
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Soil Background Valuea 29200 0.83 8.17 295 1.83 0.4 6120 19.3 nab 8.64 14.7 0.5 21500 22.3 
Qbt 2,3,4 Background Valuea 7340 0.5 2.79 46 1.21 1.63 2200 7.14 na 3.14 4.66 0.5 14500 11.2 
RE16-07-4338 16-26644 143.5–145.0 QBT3 8/3/2007 — — — — — — — —  NA — — — — — 

RE16-07-4339 16-26644 149.0–150.0 QBT3 8/3/2007 — — — — — — — —  NA — 7.37 (J) — — — 

RE16-06-71687 16-26647 0.0–1.5 SOIL 11/3/2006 — — — 629 — — — —  NA — — — — — 

RE16-06-71688 16-26647 8.0–10.0 QBT4 11/3/2006 9250 (J+) — — — — — — —  NA — — — — — 

RE16-06-71689 16-26647 18.0–20.0 QBT4 11/3/2006 — — — — — — — —  NA — — — — — 

RE16-06-71716 16-26651 0.0–1.0 SOIL 10/27/2006 — — — 309 — — — —  NA — — — — — 

RE16-06-71711 16-26651 18.0–20.0 QBT4 10/27/2006 8340 (J+) — 4.12 — — — — —  NA — — — — — 

RE16-06-71712 16-26651 23.0–25.3 QBT4 10/30/2006 — — — — — — — —  NA — — — — — 

RE16-06-71717 16-26652 0.0–1.5 SOIL 11/3/2006 — — — 395 — — — —  NA — — — — — 

RE16-06-71718 16-26652 13.0–15.0 QBT4 11/3/2006 — 2.24 (UJ) — — — — — —  NA — — — — — 

RE16-06-71719 16-26652 19.0–21.5 QBT4 11/3/2006 — — — — — — — —  NA — — — — — 

RE16-06-71720 16-26652 29.0–30.5 QBT4 11/3/2006 — — — — — — — —  NA — — — — — 

RE16-06-71734 16-26653 10.0–12.0 QBT4 10/26/2006 16500 (J+) — — — — — — —  NA — — — 16400 (J+) — 

RE16-06-71735 16-26653 16.0–18.0 QBT4 10/26/2006 — — 3.23 — — — — —  NA — — — — — 

RE16-06-71738 16-26654 13.0–15.0 QBT4 10/26/2006 — — — — — — — —  NA — — — — — 

RE16-06-71739 16-26654 18.0–20.5 QBT4 10/26/2006 7920 (J+) — — — — — — —  NA — — — — — 

RE16-06-71742 16-26655 18.0–20.5 QBT4 10/26/2006 — — — — — — — —  NA — — — — — 

RE16-06-71746 16-26656 14.0–16.0 QBT4 10/27/2006 — — — — — — — —  NA — — — — — 

RE16-06-71747 16-26656 30.0–31.6 QBT4 10/27/2006 — — — — — — — —  NA — — — — — 

RE16-06-71750 16-26657 18.0–20.0 QBT4 10/10/2006 — — — 69.7 — — — —  NA — — — — — 

RE16-06-71751 16-26657 26.0–28.0 QBT4 10/10/2006 13100 (J+) — 3.36 55.5 — — — —  NA — — — — — 

RE16-06-71754 16-26658 18.0–20.0 QBT4 10/11/2006 — — — — — — — —  NA — — — — — 

RE16-06-71755 16-26658 26.0–28.0 QBT4 10/11/2006 — — — — — — — —  NA — — — — — 

RE16-06-71758 16-26659 15.0–17.0 QBT4 10/11/2006 — — — — — — — —  NA — — — — — 

RE16-06-71759 16-26659 22.0–24.0 QBT4 10/11/2006 — — 17.8 59.6 — — — —  NA — — — 14600 — 

RE16-06-71788 16-26660 10.4–13.0 QBT4 10/6/2006 — — — — — — — —  NA — — — — — 

RE16-06-71789 16-26660 16.0–18.0 QBT4 10/6/2006 — — — — — — — —  NA — — — — — 

RE16-06-71790 16-26660 33.0–33.5 QBT4 10/6/2006 — — — — — — — —  NA — — — — — 

RE16-06-71792 16-26661 8.0–10.0 QBT4 10/10/2006 7560 (J+) — — 46.9 — — — —  NA — — — — — 

RE16-06-71793 16-26661 16.0–18.0 QBT4 10/10/2006 — — — — — — — —  NA — — — — — 

RE16-06-71796 16-26662 8.0–10.0 QBT4 10/10/2006 15300 (J+) — — 66.6 — — — 7.41 (J)  NA — — — — — 

RE16-06-71797 16-26662 16.0–18.0 QBT4 10/10/2006 — — — — — — — —  NA — — — — — 

RE16-06-71798 16-26662 20.0–21.0 QBT4 10/10/2006 — — — — — — — —  NA — — — — — 

RE16-06-71800 16-26663 8.0–10.0 QBT4 10/10/2006 10000 (J+) — — 56.6 — — — —  NA — — — — — 
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Soil Background Valuea 29200 0.83 8.17 295 1.83 0.4 6120 19.3 nab 8.64 14.7 0.5 21500 22.3 
Qbt 2,3,4 Background Valuea 7340 0.5 2.79 46 1.21 1.63 2200 7.14 na 3.14 4.66 0.5 14500 11.2 
RE16-06-71801 16-26663 16.0–18.0 QBT4 10/10/2006 — — — — — — — —  NA — — — — — 

RE16-06-71804 16-26664 4.0–6.0 QBT4 10/24/2006 — — 4.17 — — — — —  NA — — — — — 

RE16-06-71805 16-26664 9.0–10.8 QBT4 10/24/2006 — — — — — — — —  NA — — — — — 

RE16-06-71811 16-26665 4.0–6.0 QBT4 10/24/2006 — — — 61 — — — —  NA — — — — — 

RE16-06-71808 16-26665 11.0–13.0 QBT4 10/24/2006 — — — — — — — —  NA — — — — — 

RE16-06-71812 16-26666 4.0–6.0 QBT4 10/24/2006 — — — 64.9 — — — —  NA — — — 20700 (J+) — 

RE16-06-71813 16-26666 9.0–11.7 QBT4 10/24/2006 — — — — — — — —  NA — — — — — 

RE16-06-71816 16-26667 2.3–4.0 QBT4 10/24/2006 — — — 142 — — — —  NA — — — — — 

RE16-06-71817 16-26667 7.0–9.0 QBT4 10/24/2006 — — — — — — — —  NA — — — — — 

RE16-06-71838 16-26669 3.3–5.3 QBT4 11/1/2006 — — — 79.5 — — — —  NA — — — — — 

RE16-06-71839 16-26669 40.0–41.4 QBT4 11/2/2006 — — — — — — — —  NA — — — — — 

RE16-06-71840 16-26669 63.0–64.5 QBT4 11/2/2006 — — — — — — — —  NA — — — — — 

RE16-06-71842 16-26670 8.0–10.0 QBT4 11/2/2006 20100 (J+) — 3.09 150 1.31 — — 8.77  NA — 5.84 — — — 

RE16-06-71843 16-26670 15.0–16.5 QBT4 11/2/2006 — 0.589 (J-) — — — — — —  NA — — — — — 

RE16-06-71846 16-26671 16.0–17.5 QBT4 10/31/2006 — — — — — — — —  NA — — — — — 

RE16-06-71854 16-26673 18.0–20.0 QBT4 10/31/2006 — — — — — — — —  NA — — — — — 

RE16-06-71855 16-26673 27.0–28.7 QBT4 11/1/2006 — — 2.96 — — — — —  NA — — — — 26 

RE16-06-71858 16-26674 9.7–10.3 QBT4 11/1/2006 — 2.18 (UJ) 4.04 — — — — —  NA — — — — — 

RE16-06-71859 16-26674 16.0–18.0 QBT4 11/1/2006 — — — — — — — —  NA — — — — — 

RE16-06-71862 16-26675 10.4–12.5 QBT4 10/5/2006 8780 (J+) — 4.71 114 (J-) — — — —  NA — — — 16300 — 

RE16-06-71863 16-26675 16.0–18.0 QBT4 10/5/2006 — — — 68.9 (J-) — — — —  NA — — — — — 

RE16-07-4267 16-26676 5.5–6.3 SOIL 8/8/2007 — — — — — — — —  NA — — — — — 

RE16-07-4268 16-26676 13.0–15.5 QBT4 8/8/2007 — — 4.13 — — — — —  NA — — — — — 

RE16-06-71870 16-26677 13.7–15.0 QBT4 10/5/2006 — — — 117 (J-) — — — —  NA — — — — — 

RE16-06-71871 16-26677 18.0–20.0 QBT4 10/5/2006 — — — — — — — —  NA — — — — — 

RE16-06-72670 16-26678 8.2–10.2 QBT4 10/26/2006 — — — — — — — —  NA — — — — — 

RE16-06-72671 16-26678 15.0–16.6 QBT4 10/26/2006 — — — — — — — —  NA — — — — — 

RE16-06-72674 16-26679 3.0–5.0 QBT4 10/25/2006 — — — — — — — —  NA — — — — — 

RE16-06-72675 16-26679 11.0–13.0 QBT4 10/25/2006 — — — — — — — —  NA — — — — — 

RE16-06-72678 16-26680 3.0–5.0 QBT4 10/25/2006 — — — — — — — —  NA — — — — — 

RE16-06-72679 16-26680 11.0–12.5 QBT4 10/25/2006 — — — — — — — —  NA — — — — — 

RE16-06-72680 16-26680 41.0–43.0 QBT4 10/25/2006 — — 2.82 — — — — —  NA — — — — — 

RE16-06-71888 16-26681 6.7–8.0 QBT4 10/4/2006 — — 3.89 — — — — — — — — — — — 

RE16-06-71889 16-26681 11.0–13.0 QBT4 10/4/2006 — — — 53 (J-) — — — — — — — — — — 
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Soil Background Valuea 29200 0.83 8.17 295 1.83 0.4 6120 19.3 nab 8.64 14.7 0.5 21500 22.3 
Qbt 2,3,4 Background Valuea 7340 0.5 2.79 46 1.21 1.63 2200 7.14 na 3.14 4.66 0.5 14500 11.2 
RE16-06-71892 16-26682 4.5–6.5 QBT4 10/4/2006 — — — — — — — — — — — — — — 

RE16-06-71893 16-26682 11.0–13.0 QBT4 10/4/2006 — — — — — — — — — — — — — — 

RE16-06-71896 16-26683 2.4–4.5 QBT4 10/4/2006 — — 2.8 — — — — — — — 23.7 — — — 

RE16-06-71897 16-26683 6.0–8.0 QBT4 10/4/2006 — — — — — — — — — — — — — — 

RE16-06-71900 16-26684 3.0–5.0 QBT4 11/6/2006 — — — — — — — — — — — — — — 

RE16-06-71901 16-26684 8.0–9.4 QBT4 11/6/2006 — — — — — — — — — — — — — — 

RE16-06-71904 16-26685 4.0–6.0 QBT4 11/6/2006 — — — — — — — — — — 5.83 — — — 

RE16-06-71905 16-26685 9.0–10.5 QBT4 11/6/2006 — — — — — — — — — — — — — — 

RE16-06-71908 16-26686 4.8–7.0 QBT4 11/6/2006 — — — — — — — — 0.0617 (J) — — — — — 

RE16-06-71909 16-26686 9.0–11.2 QBT4 11/6/2006 — — — — — — — — — — — — — — 

RE16-06-71912 16-26687 4.2–6.2 QBT4 11/6/2006 — — — 52.9 — — — — — — — — — — 

RE16-06-71913 16-26687 8.0–9.4 QBT4 11/6/2006 — — — — — — — — 0.114 — — — — — 

RE16-06-71916 16-26688 3.3–4.6 QBT4 11/6/2006 — — — — — — — — — — — — — — 

RE16-06-71917 16-26688 8.0–9.5 QBT4 11/6/2006 — — — — — — — — — — — — — — 

RE16-06-71935 16-26689 13.0–15.0 QBT4 9/19/2006 — — — — — — — —  NA — — — — — 

RE16-06-71936 16-26689 21.0–23.0 QBT4 9/19/2006 — — — 50.5 — — — —  NA — — — — — 

RE16-06-71938 16-26690 8.0–10.0 QBT4 9/19/2006 9940 (J+) — 10.2 609 — — — —  NA — — — — — 

RE16-06-71939 16-26690 16.0–18.0 QBT4 9/19/2006 14600 (J+) — 9.74 59.6 — — — —  NA — — — — — 

RE16-06-71942 16-26691 13.0–15.0 QBT4 9/20/2006 — — 4.55 55.5 (J-) — — — —  NA — — — — — 

RE16-06-71943 16-26691 20.0–22.0 QBT4 9/20/2006 — — 3.06 — — — — —  NA — — — — — 

RE16-06-71946 16-26692 8.0–10.0 QBT4 9/20/2006 — — 3.89 1710 (J-) — 2.8 (U) — —  NA — — — — — 

RE16-06-71947 16-26692 16.0–18.0 QBT4 9/20/2006 — — — 675 (J-) — 2.7 (U) — —  NA — — — — — 

RE16-07-4368 16-26692 25.0–27.0 QBT4 8/7/2007 — — — 3990 2.45 — — —  NA — 4.67 — — — 

RE16-07-4369 16-26692 30.5–32.0 QBT4 8/7/2007 — — 4.26 3640 3.81 — — —  NA — 5.07 — — — 

RE16-07-4370 16-26692 43.0–44.5 QBT4 8/7/2007 — — — 467 — — — —  NA — — — — — 

RE16-06-71950 16-26693 8.0–10.0 QBT4 9/22/2006 — — 2.88 68.4 (J-) — — — —  NA — — — — — 

RE16-06-71951 16-26693 16.0–18.0 QBT4 9/22/2006 — — 3.65 — — — 4870 (J+) —  NA — — — — — 

RE16-06-71954 16-26694 8.3–11.0 QBT4 9/21/2006 — — 3.47 — — 2.71 (U) — —  NA — — — — — 

RE16-06-71955 16-26694 15.0–17.0 QBT4 9/21/2006 — — — — — — — —  NA — — — — — 

RE16-06-71958 16-26695 5.0–6.5 QBT4 9/25/2006 — — — — — — — —  NA — 57.8 — — — 

RE16-06-71959 16-26695 11.0–13.0 QBT4 9/25/2006 — — — — — — — —  NA — — — — — 

RE16-06-71962 16-26696 8.4–10.0 QBT4 9/25/2006 — — — — — — — —  NA — — — — — 

RE16-06-71963 16-26696 16.0–18.0 QBT4 9/25/2006 — — 5.21 56.4 — — — —  NA — — — — — 

RE16-06-71966 16-26697 9.3–11.0 QBT4 9/26/2006 — — — 58.3 — — — —  NA — — — — 20.3 (J+) 
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Soil Background Valuea 29200 0.83 8.17 295 1.83 0.4 6120 19.3 nab 8.64 14.7 0.5 21500 22.3 
Qbt 2,3,4 Background Valuea 7340 0.5 2.79 46 1.21 1.63 2200 7.14 na 3.14 4.66 0.5 14500 11.2 
RE16-06-71967 16-26697 16.0–18.0 QBT4 9/26/2006 — — — — — — — —  NA — — — — — 

RE16-06-71968 16-26697 40.0–41.5 QBT4 9/26/2006 — — — — — — — —  NA — — — — — 

RE16-06-71970 16-26698 10.3–11.5 QBT4 9/27/2006 — — — — — — — —  NA — — — — — 

RE16-06-71971 16-26698 16.0–18.0 QBT4 9/27/2006 — — — — — — — —  NA — — — — — 

RE16-06-71989 16-26699 13.0–14.5 QBT4 10/31/2006 — — 3.32 65.3 — — — —  NA — — — — — 

RE16-06-71990 16-26699 18.0–19.2 QBT4 10/31/2006 9090 (J+) — 6.76 186 — — — —  NA — — — — — 

RE16-06-71993 16-26700 13.0–15.0 QBT4 10/31/2006 — — 3.54 — — — — —  NA — — — — — 

RE16-06-71994 16-26700 18.0–20.0 QBT4 10/31/2006 — — — — — — — —  NA — — — — — 

RE16-06-71997 16-26701 0.0–2.0 SOIL 9/20/2006 — — — 970 — 2.81 (U) — —  NA — — — — — 

RE16-06-71998 16-26701 13.0–14.3 QBT4 9/20/2006 — — 4.04 — — — — —  NA — — — — — 

RE16-06-71999 16-26701 21.0–23.0 QBT4 9/20/2006 — — 3.26 — — — — —  NA — — — — — 

RE16-06-72001 16-26702 8.0–10.5 QBT4 10/30/2006 — — — — — — — —  NA — — — — — 

RE16-06-72002 16-26702 13.0–15.0 QBT4 10/30/2006 — — — — — — — —  NA — — — — — 

RE16-06-72005 16-26703 8.0–10.0 QBT4 10/31/2006 — — — 60.9 — — — —  NA — — — — — 

RE16-06-72006 16-26703 16.0–17.5 QBT4 10/31/2006 — 0.541 (U) — — — — — —  NA — — — — — 

RE16-06-72010 16-26704 4.5–6.0 QBT4 10/4/2006 — — — 162 (J-) — — — —  NA — — — — — 

RE16-06-72011 16-26704 11.0–13.0 QBT4 10/4/2006 — — — 207 (J-) — — — —  NA — — — — — 

RE16-06-72013 16-26705 0.0–1.0 SOIL 9/26/2006 — — — — — 0.474 (J) — —  NA — — — — — 

RE16-06-72014 16-26705 9.0–11.0 QBT4 9/26/2006 15900 — 4.84 153 (J) — — — —  NA — — — — — 

RE16-06-72015 16-26705 17.0–19.0 QBT4 9/26/2006 — — — — — — — —  NA — — — — — 

RE16-06-72017 16-26706 0.0–1.0 SOIL 9/25/2006 — — — — — 2.84 (U) — —  NA — 28.5 — 42000 — 

RE16-06-72018 16-26706 8.0–10.0 QBT4 9/25/2006 9100 — — 111 (J) — — — —  NA — — — — — 

RE16-06-72019 16-26706 16.0–18.0 QBT4 9/25/2006 — — — — — — — —  NA — — — — — 

RE16-06-72024 16-26707 0.0–1.0 SOIL 9/26/2006 — — — — — 0.6 — —  NA — 15.6 — — — 

RE16-06-72021 16-26707 8.0–10.0 QBT4 9/26/2006 9120 — — 87.4 (J) — — — —  NA — — — — — 

RE16-06-72022 16-26707 16.0–18.0 QBT4 9/26/2006 — — — — — — — —  NA — — — — — 

RE16-06-72025 16-26708 0.0–1.0 SOIL 9/20/2006 — — — — — 2.68 (U) — —  NA — — — — — 

RE16-06-72026 16-26708 9.0–11.0 QBT4 9/20/2006 — — 3.25 134 — 2.85 (U) — —  NA — — — — — 

RE16-06-72027 16-26708 16.0–18.0 QBT4 9/20/2006 — — — — — — — —  NA — — — — — 

RE16-06-72045 16-26709 0.0–1.0 SOIL 9/19/2006 — — — — — — — —  NA — — — — — 

RE16-06-72046 16-26709 15.2–17.0 QBT4 9/19/2006 — — — 83.8 — — — —  NA — — — — — 

RE16-06-72047 16-26709 21.0–23.0 QBT4 9/19/2006 11400 (J+) — — 83 — — — —  NA — — — — — 

RE16-06-72050 16-26710 0.0–1.0 SOIL 9/19/2006 — — — — — 0.569 (U) — —  NA — — — — — 

RE16-06-72051 16-26710 8.0–10.0 QBT4 9/19/2006 — — 6.57 — — — — —  NA — — — — 11.9 
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Soil Background Valuea 29200 0.83 8.17 295 1.83 0.4 6120 19.3 nab 8.64 14.7 0.5 21500 22.3 
Qbt 2,3,4 Background Valuea 7340 0.5 2.79 46 1.21 1.63 2200 7.14 na 3.14 4.66 0.5 14500 11.2 
RE16-06-72052 16-26710 16.0–18.0 QBT4 9/19/2006 — — — — — — — —  NA — — — — — 

RE16-06-72055 16-26711 0.0–1.0 SOIL 10/30/2006 — — — — — — — —  NA — — — — — 

RE16-06-72056 16-26711 15.0–17.0 QBT4 10/30/2006 — — — — — — — —  NA — — — — — 

RE16-06-72057 16-26711 23.0–25.0 QBT4 10/30/2006 — — — — — — — —  NA — — — — — 

RE16-06-72060 16-26712 0.0–1.0 QBT4 9/20/2006 12200 (J+) — 3.96 176 — 2.7 (U) — —  NA — 8.68 — — — 

RE16-06-72061 16-26712 8.0–10.0 QBT4 9/20/2006 — — — — — 2.86 (U) — —  NA — — — — — 

RE16-06-72062 16-26712 16.0–18.0 QBT4 9/20/2006 — — — — — 2.59 (U) — —  NA — — — — — 

RE16-06-72065 16-26713 0.0–1.0 SOIL 9/21/2006 — — — — — 2.85 (U) — —  NA — — — — — 

RE16-06-72066 16-26713 9.3–11.0 QBT4 9/22/2006 8090 (J+) — 4.4 119 — 2.83 (U) — —  NA — — — — — 

RE16-06-72067 16-26713 16.0–18.0 QBT4 9/22/2006 — — — — — — — —  NA — — — — — 

RE16-06-72070 16-26714 0.0–1.0 SOIL 9/21/2006 — — — — — 2.73 (U) — —  NA — — — — — 

RE16-06-72071 16-26714 8.0–10.0 QBT4 9/21/2006 — — 3.18 — — 2.86 (U) — —  NA — — — — — 

RE16-06-72072 16-26714 16.0–17.5 QBT4 9/21/2006 — — — — — 2.62 (U) — —  NA — — — — — 

RE16-06-72075 16-26715 0.0–1.0 SOIL 9/25/2006 — — — — — 0.578 (U) — —  NA — — — — — 

RE16-06-72076 16-26715 8.0–10.0 QBT4 9/25/2006 — — — — — — — —  NA — — — — — 

RE16-06-72077 16-26715 16.0–18.0 QBT4 9/25/2006 — — — — — — — —  NA — — — — — 

RE16-06-72080 16-26716 0.0–1.0 SOIL 9/25/2006 — — — — — 0.567 (U) — —  NA — — — — — 

RE16-06-72081 16-26716 8.0–10.0 QBT4 9/25/2006 11300 (J+) — 7.76 70.9 — — 5670 —  NA — — — — 57.8 (J+) 

RE16-06-72082 16-26716 16.0–18.0 QBT4 9/25/2006 — — — 51 — — — —  NA — — — — — 

RE16-06-72086 16-26717 11.0–12.5 QBT4 9/26/2006 8730 (J+) — — 97 — — — —  NA — — — — — 

RE16-06-72087 16-26717 17.0–19.0 QBT4 9/26/2006 — — — — — — — —  NA — — — — — 

RE16-06-72090 16-26718 0.0–1.0 SOIL 9/27/2006 — — — — — 0.538 (U) — —  NA — — — — — 

RE16-06-72091 16-26718 14.6–16.0 QBT4 9/27/2006 — — — — — — — —  NA — — — — — 

RE16-06-72092 16-26718 19.0–21.5 QBT4 9/27/2006 — — 3.22 — — — — —  NA — — — — — 

RE16-06-72277 16-26734 0.0–0.5 SOIL 9/28/2006 — — — 365 — 0.621 (U) — — — — 60.2 — — 23.8 (J) 

RE16-06-72281 16-26735 0.0–1.0 SOIL 12/7/2006 — — — 622 — 0.484 (J) — — — — 83.3 — — 34.2 

RE16-06-72285 16-26736 0.0–1.0 SOIL 12/7/2006 — — — — — — — — — — 33.7 0.508 — — 

RE16-06-72289 16-26737 0.0–1.0 SOIL 12/7/2006 — — — 342 — 0.531 (J) — — — — 44.5 1.11 — 22.7 

RE16-06-71762 16-26840 14.0–16.0 QBT4 10/11/2006 40300 (J+) — 9.85 251 — — — —  NA — — — — 21.6 

RE16-06-71763 16-26840 22.0–24.0 QBT4 10/11/2006 — — 28.8 — — — — —  NA — — — — — 

RE16-06-71764 16-26840 39.0–41.5 QBT4 10/12/2006 — — — — — — — —  NA — — — — — 

RE16-07-4265 16-600933 5.0–6.5 SOIL 8/6/2007 — — — — — 0.552 (U) — —  NA — — — — — 

RE16-07-4266 16-600933 15.0–16.0 QBT4 8/6/2007 — — — — — — — —  NA — — — — — 

RE16-07-4282 16-600935 0.0–0.5 SOIL 7/25/2007 — — — 2840 (J+) — 0.589 (U) — —  NA — — — — — 
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Soil Background Valuea 29200 0.83 8.17 295 1.83 0.4 6120 19.3 nab 8.64 14.7 0.5 21500 22.3 
Qbt 2,3,4 Background Valuea 7340 0.5 2.79 46 1.21 1.63 2200 7.14 na 3.14 4.66 0.5 14500 11.2 
RE16-07-4279 16-600935 10.0–11.0 QBT4 7/20/2007 — — — 172 — — — —  NA — — — — — 

RE16-07-4280 16-600935 20.0–21.0 QBT4 7/20/2007 — — — — — — — —  NA — — — — — 

RE16-07-4287 16-600936 0.0–0.5 SOIL 7/25/2007 — — — 4610 (J+) 2.25 3.1 (U) — —  NA — 18.7 (J) — 25600 27.6 

RE16-07-4285 16-600936 5.5–6.5 SOIL 7/23/2007 — — 8.72 (J) 615 — 0.646 (U) — —  NA — — — — — 

RE16-07-4286 16-600936 20.0–21.0 QBT4 7/23/2007 — — — 117 — — — 9.28  NA — — — — — 

RE16-07-4294 16-600937 0.0–0.5 SOIL 7/25/2007 — — — 4030 (J+) 1.84 0.606 (U) — —  NA — 16.5 (J) — — 22.6 

RE16-07-4291 16-600937 4.0–5.0 SOIL 7/23/2007 — — — 692 — 0.651 (U) — —  NA — — — — — 

RE16-07-4292 16-600937 6.0–7.0 QBT4 7/23/2007 — — — — — — — —  NA — — — — — 

RE16-07-4293 16-600937 19.5–20.0 QBT4 7/25/2007 — — — — — — — —  NA — — — — — 

RE16-07-4311 16-600938 3.5–5.0 SOIL 7/19/2007 — — — 8870 — 0.656 (U) — —  NA — — — — 23.1 (J) 

RE16-07-4312 16-600938 17.0–18.5 QBT4 7/19/2007 — — — 78.8 — — — —  NA — — — — — 

RE16-07-4313 16-600938 40.0–42.0 QBT4 7/24/2007 — — — 248 (J+) — — — —  NA — — — — — 

RE16-07-4314 16-600938 70.0–71.5 QBT4 7/24/2007 — — — 58.8 (J+) — — — 11  NA — — — — — 

RE16-07-4315 16-600938 80.0–81.0 QBT4 7/24/2007 — — 27.5 75.5 (J+) — — — 7.71  NA — 11.9 (J) — — 47.6 

RE16-07-4316 16-600938 115.5–117.0 QBT4 7/25/2007 — — — 74.4 (J+) — — — —  NA — 5.06 (J) — — 24.6 

RE16-07-4318 16-600938 147.0–148.0 QBT4 7/25/2007 — — — — — — — —  NA — — — — — 

RE16-07-4317 16-600938 148.0–150.0 QBT4 7/25/2007 — — — — — — — —  NA — 6.68 (J) — — 12.2 
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Soil Background Valuea 4610 671 0.1 15.4 na na 3460 1.52 1 915 0.73 1.82 48.8 
Qbt 2,3,4 Background Valuea 1690 482 0.1 6.58 na na 3500 0.3 1 2770 1.1 2.4 63.5 
0316-96-0080 16-02240 3.0–3.5 SOIL 5/23/1996 — — — —  NA  NA — — 1.3 (U) — —  NA — 

0316-96-0153 16-02240 4.5–5.5 SOIL 5/23/1996 — — — —  NA  NA — — 1.3 (U) — —  NA — 

0316-96-0110 16-02255 3.0–3.5 SOIL 5/31/1996 — — — 26.2  NA  NA — — 1.4 (U) — —  NA — 

0316-96-0111 16-02256 3.0–3.5 SOIL 5/31/1996 — — — 30.1  NA  NA — — 1.5 (U) — —  NA — 

0316-96-0010 16-02340 4.0–4.5 FILL 4/5/1996 — — — 225  NA  NA — — 1.2 (J) — — 28.8 — 

0316-96-0011 16-02341 2.0–2.5 FILL 4/5/1996 — — — 21.7  NA  NA — — — — — 9.34 — 

0316-96-0012 16-02343 3.5–4.0 FILL 4/5/1996 — — — 437  NA  NA — — — — — 22.8 — 

0316-96-0013 16-02344 3.5–4.0 FILL 4/5/1996 — — — 277  NA  NA — — 1.5 (J) — — 4.69 — 

0316-96-0014 16-02345 0.0–0.5 FILL 4/5/1996 — — — 179  NA  NA — — — — — 7.19 54.5 

0316-96-0076 16-02346 0.0–0.5 SOIL 6/6/1996 — — — 236  NA  NA — — 8.7 — — 8.1 125 

0316-96-0077 16-02347 0.0–0.5 SOIL 6/6/1996 — — — 194  NA  NA — — 6.3 — — 3.85 — 

0316-96-0078 16-02348 0.0–0.5 SOIL 6/6/1996 — — — 451  NA  NA — — 13.4 — — 7.8 132 

0316-96-0079 16-02349 0.0–0.5 SOIL 6/6/1996 — — — 212  NA  NA — — 7.3 — — 4.84 — 

0316-96-0022 16-02350 3.0–3.5 FILL 4/3/1996 — 672 — —  NA  NA — — — — —  NA — 

0316-96-0023 16-02351 3.0–3.5 FILL 4/3/1996 — — — —  NA  NA — — — — —  NA — 

0316-96-0024 16-02352 2.0–2.5 FILL 4/3/1996 — — — —  NA  NA — — — — —  NA — 

0316-96-0147 16-02354 6.0–7.0 SOIL 5/10/1996 — — — —  NA  NA — — 1.2 (U) — —  NA — 

0316-96-0086 16-02356 0.0–0.5 SOIL 6/4/1996 — — — —  NA  NA — — 1.1 (U) — —  NA 263 

0316-96-0087 16-02357 0.0–0.5 SOIL 6/4/1996 — — — —  NA  NA — — 1.1 (U) — —  NA — 

0316-96-0088 16-02358 0.0–0.5 SOIL 6/4/1996 — 1260 — —  NA  NA — — 1.1 (U) — —  NA 99.9 

0316-96-0089 16-02359 0.0–0.5 SOIL 6/4/1996 — — — —  NA  NA — — 1.1 (U) — —  NA — 

0316-96-0094 16-02360 6.5–7.0 QBT4 8/9/1996 2300 730 0.14 (U) 14 (J+)  NA  NA — 1.4 (UJ) 2.8 (U) — 1.8 (U)  NA — 

0316-96-0164 16-02360 7.5–8.0 QBT4 8/9/1996 — — 0.14 (U) 7.4 (J+)  NA  NA — 1.4 (UJ) 2.9 (U) — 1.8 (U)  NA — 

0316-96-0095 16-02361 6.5–7.0 QBT4 8/9/1996 — —  NA 6.8 (J+)  NA  NA — 1.3 (UJ) 2.6 (U) — 1.6 (U)  NA — 

0316-96-0160 16-02361 7.0–7.5 QBT4 8/9/1996 — — 0.14 (U) —  NA  NA — 1.4 (UJ) 2.7 (U) — 1.7 (U)  NA — 

0316-96-0102 16-02362 6.0–6.5 QBT4 8/9/1996 — — 0.14 (U) —  NA  NA — 1.4 (UJ) 2.7 (U) — 1.7 (U)  NA — 

0316-96-0161 16-02362 6.5–7.0 QBT4 8/9/1996 2700 2300 0.13 (U) 33 (J+)  NA  NA — 1.3 (UJ) 2.7 (U) — 1.7 (U)  NA — 

0316-96-0033 16-02363 4.5–5.0 SOIL 5/22/1996 — 1110 — —  NA  NA — — 1.3 (U) — —  NA — 

0316-96-0154 16-02363 6.5–7.5 SOIL 5/28/1996 — — — —  NA  NA — — 1.1 (U) — —  NA — 

0316-96-0092 16-02364 4.5–5.0 SOIL 5/30/1996 — 804 — 17.2  NA  NA — — 1.5 (U) — —  NA 49.3 

0316-96-0157 16-02364 5.0–6.0 SOIL 5/30/1996 — — — 15.5  NA  NA — — 1.5 (U) — —  NA — 

0316-96-0096 16-02366 4.0–4.5 SOIL 6/6/1996 — — — —  NA  NA — — 1.2 (U) — —  NA — 

0316-96-0097 16-02367 0.0–0.5 SOIL 6/6/1996 — — — —  NA  NA — — 1.1 (U) — —  NA 430 

0316-96-0098 16-02368 0.0–0.5 SOIL 6/6/1996 — — — —  NA  NA — — 1.1 (U) — —  NA 199 
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Soil Background Valuea 4610 671 0.1 15.4 na na 3460 1.52 1 915 0.73 1.82 48.8 
Qbt 2,3,4 Background Valuea 1690 482 0.1 6.58 na na 3500 0.3 1 2770 1.1 2.4 63.5 
0316-96-0099 16-02369 0.0–0.5 SOIL 6/6/1996 — — — —  NA  NA — — 1.1 (U) — —  NA 132 

0316-96-0100 16-02370 3.5–4.0 SOIL 5/30/1996 — — — —  NA  NA — — 1.4 (U) — —  NA — 

0316-96-0158 16-02370 4.0–5.0 SOIL 5/30/1996 — — — —  NA  NA — — 1.6 (U) — —  NA — 

0316-96-0148 16-02372 2.0–3.0 SOIL 5/21/1996 — — — —  NA  NA — — 1.3 (U) — —  NA — 

0316-96-0208 16-02373 4.0–4.5 SOIL 5/21/1996 — — — —  NA  NA — — 1.2 (U) — —  NA — 

0316-96-0149 16-02373 5.5–6.0 SOIL 5/21/1996 — — — —  NA  NA — — 1.3 (U) — —  NA — 

0316-96-0045 16-02375 0.0–0.5 SOIL 5/17/1996 — — — —  NA  NA — — 1.6 (U) — 3 (UJ)  NA 64 

0316-96-0108 16-02376 0.0–0.5 SOIL 6/5/1996 — 1780 0.11 —  NA  NA — — 1.1 (U) — —  NA 689 

0316-96-0106 16-02377 0.0–0.5 SOIL 6/5/1996 — — — —  NA  NA — — 1.1 (U) — —  NA 485 

0316-96-0107 16-02378 0.0–0.5 SOIL 6/5/1996 — — — —  NA  NA — — 1.1 (U) — —  NA 78.6 

0316-96-0109 16-02379 0.0–0.5 SOIL 6/5/1996 — — — —  NA  NA — — — — —  NA 152 

0316-96-0053 16-02381 3.0–3.5 SOIL 3/27/1996 — 906 — 49.4  NA  NA — — 1.6 (U) — —  NA — 

0316-96-0054 16-02383 2.5–3.0 SOIL 3/27/1996 — — — 429  NA  NA — — 1.7 (U) — —  NA — 

0316-96-0055 16-02384 3.5–4.0 SOIL 3/27/1996 — — — 19.1  NA  NA — — 1.7 (U) — —  NA — 

0316-96-0056 16-02386 1.5–2.0 SOIL 3/27/1996 — — — 135  NA  NA — — 1.8 (J) — —  NA 69.8 (J+) 

0316-96-0116 16-02388 0.0–0.5 SOIL 6/4/1996 — — — 210  NA  NA — — 1.3 (U) — —  NA 284 

0316-96-0117 16-02389 0.0–0.5 SOIL 6/4/1996 — — — 177  NA  NA — — 6 1030 (J) —  NA 161 

0316-96-0118 16-02390 0.0–0.5 SOIL 6/4/1996 — 735 — 219  NA  NA — — 15.3 — —  NA 83.4 

0316-96-0051 16-02392 4.0–4.5 SOIL 3/28/1996 — — — —  NA  NA — — 1.7 (U) — —  NA — 

0316-96-0052 16-02393 4.0–4.5 SOIL 3/28/1996 — — — 130  NA  NA — — 1.6 (U) — —  NA — 

0316-96-0058 16-02393 7.0–8.0 QBT4 5/13/1996 — 494 — 10.3  NA  NA — 0.5 (U) 1.2 (U) — —  NA — 

0316-96-0050 16-02394 4.0–4.5 SOIL 3/26/1996 — — — —  NA  NA — — 1.6 (U) — —  NA — 

0316-96-0059 16-02394 7.5–8.0 QBT4 4/23/1996 — — — —  NA  NA — 0.53 (J-) 1.3 (U) — —  NA — 

0316-96-0015 16-02415 4.0–4.5 FILL 4/5/1996 — — — —  NA  NA — — — — — 49.5 — 

0316-96-0018 16-02415 6.0–6.5 QBT4 4/23/1996 — — — 9.5  NA  NA — 0.52 (U) 1.6 (U) — — — — 

0316-96-0016 16-02418 4.0–4.5 FILL 4/5/1996 — — 0.11 (U) 3280  NA  NA — — 2.5 — — 64.9 77.8 

0316-96-0019 16-02418 6.5–7.0 QBT4 4/23/1996 — — — 404  NA  NA — 0.47 (U) 1.5 (U) — — 4.25 — 

0316-96-0020 16-02421 4.0–4.5 SOIL 4/2/1996 — — — —  NA  NA — — — — —  NA — 

0316-96-0028 16-02421 7.0–8.0 SOIL 5/10/1996 — — — —  NA  NA — — 1.7 (J) — —  NA — 

0316-96-0021 16-02422 4.0–4.5 FILL 4/2/1996 — — — —  NA  NA — — — — —  NA — 

0316-96-0029 16-02422 7.0–8.0 QBT4 4/23/1996 — — — —  NA  NA — 0.51 (U) 1.6 (U) — —  NA — 

0316-96-0030 16-02425 4.0–4.5 SOIL 4/12/1996 — 954 — —  NA  NA — — — — —  NA 110 

0316-96-0031 16-02427 4.0–4.5 SOIL 4/12/1996 — — — —  NA  NA — — — — —  NA 90.3 

0316-96-0038 16-02427 7.0–8.0 QBT4 5/13/1996 — — — —  NA  NA — 0.56 (U) 1.3 (U) — —  NA — 
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Soil Background Valuea 4610 671 0.1 15.4 na na 3460 1.52 1 915 0.73 1.82 48.8 
Qbt 2,3,4 Background Valuea 1690 482 0.1 6.58 na na 3500 0.3 1 2770 1.1 2.4 63.5 
0316-96-0032 16-02430 4.0–4.5 SOIL 4/12/1996 — — — 17.1  NA  NA — — — — —  NA — 

0316-96-0039 16-02430 7.0–8.0 QBT4 5/13/1996 — — — 9.7  NA  NA — 0.68 (J) 1.2 (U) — —  NA — 

0316-96-0040 16-02431 4.0–4.5 SOIL 4/18/1996 — — — —  NA  NA — — 1.6 (U) — —  NA — 

0316-96-0041 16-02433 4.0–4.5 SOIL 4/18/1996 — — — —  NA  NA — — 1.6 (U) — —  NA — 

0316-96-0048 16-02433 7.0–8.0 SOIL 4/23/1996 — — — —  NA  NA — — 1.6 (U) — —  NA — 

0316-96-0042 16-02434 4.0–4.5 FILL 5/17/1996 — — — —  NA  NA — — 1.5 (U) — —  NA — 

0316-96-0049 16-02436 6.5–7.0 SOIL 4/23/1996 — — — —  NA  NA — — 1.6 (U) — —  NA 69.1 

0316-96-0132 16-02547 0.67–1.17 SOIL 6/3/1996 — — — —  NA  NA — — 1.6 (U) — — 2.89 — 

0316-96-0133 16-02550 0.67–1.17 SOIL 6/3/1996 — — — —  NA  NA — — 1.5 (U) — — — — 

0316-96-0134 16-02554 0.67–1.17 SOIL 6/3/1996 — — — —  NA  NA — — 1.4 (U) — —  NA — 

0316-96-0135 16-02555 0.67–1.17 SOIL 6/3/1996 — — — —  NA  NA — — 1.4 (U) — —  NA — 

0316-96-0136 16-02560 1.5–2.0 SOIL 5/2/1996 — — — —  NA  NA — — 1.5 (U) — —  NA — 

0316-96-0137 16-02563 1.5–2.0 SOIL 5/2/1996 — — — —  NA  NA — — 1.5 (U) — —  NA — 

0316-96-0138 16-02568 0.67–1.17 SOIL 5/7/1996 — — — 15.5 (U)  NA  NA — — 1.9 (U) — —  NA — 

0316-96-0139 16-02570 0.67–1.17 SOIL 5/7/1996 — — — —  NA  NA — — 1.7 (U) — —  NA — 

0316-96-0140 16-02572 0.67–1.17 SOIL 6/3/1996 — 741 — 15.8  NA  NA — — 1.5 (U) — —  NA — 

0316-96-0141 16-02575 0.67–1.17 SOIL 6/3/1996 — — — 16.8  NA  NA — — 1.5 (U) — —  NA 68.4 

0316-96-0146 16-02595 6.5–7.5 SOIL 5/10/1996 — — — —  NA  NA — — 1.2 (U) — —  NA — 

0316-96-0119 16-02635 0.0–0.5 SOIL 6/4/1996 — — — 224  NA  NA — — 16.9 940 (J) —  NA 71.5 

0316-97-0425 16-02664 9.5–10.0 SOIL 11/5/1997 — — — —  NA  NA — — — — —  NA — 

0316-98-0418 16-02669 37.5–38.5 QBT4 2/3/1998 — — — —  NA  NA — 0.36 (U) — — —  NA — 

0316-98-0419 16-02669 109.0–110.0 QBT4 2/27/1998 — — — —  NA  NA — 0.51 (U) 2 (U) — —  NA — 

RE16-06-71606 16-26643 3.0–6.0 QBT4 10/24/2006 — — — — — — — 1.62 (U) — — — — — 

RE16-06-71607 16-26643 28.0–30.2 QBT4 11/7/2006 — — — — — — — 1.71 (U) — — — — — 

RE16-06-71608 16-26643 38.0–40.0 QBT4 11/7/2006 — — — — — — — 1.67 (U) — — — — — 

RE16-06-71609 16-26643 53.0–55.0 QBT4 11/7/2006 — — — — — — — 1.76 (U) — — — — — 

RE16-07-4331 16-26643 81.0–82.0 QBT4 8/1/2007 — — — — — — — 1.14 (J) — — — — — 

RE16-07-4332 16-26643 119.5–120.5 QBT4 8/1/2007 — — 0.11 — — — — 1.53 (U) — — — — — 

RE16-07-4333 16-26643 136.0–137.5 QBT4 8/1/2007 — — — — — — — 0.895 (J) — — — — — 

RE16-07-4335 16-26643 137.5–139.0 QBT4 8/1/2007 — — — — — — — 0.847 (J) — — — — — 

RE16-07-4334 16-26643 149.0–150.5 QBT4 8/1/2007 — — — — — 0.000855 (J) — 1.48 (U) — — — — — 

RE16-06-71627 16-26644 13.0–14.5 QBT4 10/13/2006 — — — — — — — 1.53 (U) — — — — — 

RE16-07-4336 16-26644 80.0–82.0 QBT3 8/3/2007 — — — — — — — 1.52 (U) — — — — — 

RE16-07-4337 16-26644 121.0–122.0 QBT3 8/3/2007 — — — — — — — 1.53 (U) — — — — — 
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Soil Background Valuea 4610 671 0.1 15.4 na na 3460 1.52 1 915 0.73 1.82 48.8 
Qbt 2,3,4 Background Valuea 1690 482 0.1 6.58 na na 3500 0.3 1 2770 1.1 2.4 63.5 
RE16-07-4338 16-26644 143.5–145.0 QBT3 8/3/2007 — — — — — — — 0.761 (J) — — — — — 

RE16-07-4339 16-26644 149.0–150.0 QBT3 8/3/2007 — — — — — — — 0.793 (J) — — — — — 

RE16-06-71687 16-26647 0.0–1.5 SOIL 11/3/2006 — — — — — — — 1.6 (U) — — — — — 

RE16-06-71688 16-26647 8.0–10.0 QBT4 11/3/2006 — — — — — — — 1.8 (U) — — — — — 

RE16-06-71689 16-26647 18.0–20.0 QBT4 11/3/2006 — — — — — — — 1.63 (U) — — — — — 

RE16-06-71716 16-26651 0.0–1.0 SOIL 10/27/2006 — — — — — — — 1.67 (U) — — — — — 

RE16-06-71711 16-26651 18.0–20.0 QBT4 10/27/2006 — — — — — — — 1.52 (U) — — — — — 

RE16-06-71712 16-26651 23.0–25.3 QBT4 10/30/2006 — — — — — — — 1.53 (U) — — — — — 

RE16-06-71717 16-26652 0.0–1.5 SOIL 11/3/2006 — — — — — — — 1.62 (U) — — — — — 

RE16-06-71718 16-26652 13.0–15.0 QBT4 11/3/2006 — — — — — — — 1.66 (U) — — — — — 

RE16-06-71719 16-26652 19.0–21.5 QBT4 11/3/2006 — — — — — — — 1.61 (U) — — — — — 

RE16-06-71720 16-26652 29.0–30.5 QBT4 11/3/2006 — — — — — — — 1.54 (U) — — — — — 

RE16-06-71734 16-26653 10.0–12.0 QBT4 10/26/2006 — — — — — 0.00658 — 1.59 (U) — — — — — 

RE16-06-71735 16-26653 16.0–18.0 QBT4 10/26/2006 — — — — — 0.00152 (J) — 1.55 (U) — — — — — 

RE16-06-71738 16-26654 13.0–15.0 QBT4 10/26/2006 — — — — — — — 1.5 (U) — — — — — 

RE16-06-71739 16-26654 18.0–20.5 QBT4 10/26/2006 — — — — — — — 1.51 (U) — — — — — 

RE16-06-71742 16-26655 18.0–20.5 QBT4 10/26/2006 — — — — — — — 1.47 (U) — — — — — 

RE16-06-71746 16-26656 14.0–16.0 QBT4 10/27/2006 — — — — — — — 1.52 (U) — — — — — 

RE16-06-71747 16-26656 30.0–31.6 QBT4 10/27/2006 — — — — — — — 1.5 (U) — — — — — 

RE16-06-71750 16-26657 18.0–20.0 QBT4 10/10/2006 — — — — — 0.00139 (J) — 1.51 (U) — — — — — 

RE16-06-71751 16-26657 26.0–28.0 QBT4 10/10/2006 — — — — — — — 1.44 (U) — — — — — 

RE16-06-71754 16-26658 18.0–20.0 QBT4 10/11/2006 — — — — — 0.00194 (J) — 1.61 (U) — — — — — 

RE16-06-71755 16-26658 26.0–28.0 QBT4 10/11/2006 — — — — — — — 1.48 (U) — — — — — 

RE16-06-71758 16-26659 15.0–17.0 QBT4 10/11/2006 — — — — — 0.00375 — 1.69 (U) — — — — — 

RE16-06-71759 16-26659 22.0–24.0 QBT4 10/11/2006 — — — — — 0.000986 (J) — 1.57 (U) — — — — — 

RE16-06-71788 16-26660 10.4–13.0 QBT4 10/6/2006 — — — — — — — 0.634 (J) — — — — — 

RE16-06-71789 16-26660 16.0–18.0 QBT4 10/6/2006 — — — — — — — 1.5 (U) — — — — — 

RE16-06-71790 16-26660 33.0–33.5 QBT4 10/6/2006 — — — — — — — 1.51 (U) — — — — — 

RE16-06-71792 16-26661 8.0–10.0 QBT4 10/10/2006 — — — — — 0.000807 (J) — 1.58 (U) — — — — — 

RE16-06-71793 16-26661 16.0–18.0 QBT4 10/10/2006 — — — — — — — 1.46 (U) — — — — — 

RE16-06-71796 16-26662 8.0–10.0 QBT4 10/10/2006 1930 (J+) — — — — 0.00293 — 1.61 (U) — — — — — 

RE16-06-71797 16-26662 16.0–18.0 QBT4 10/10/2006 — — — — — — — 1.53 (U) — — — — — 

RE16-06-71798 16-26662 20.0–21.0 QBT4 10/10/2006 — — — — — — — 1.51 (U) — — — — — 

RE16-06-71800 16-26663 8.0–10.0 QBT4 10/10/2006 — — — — — 0.00104 (J) — 1.63 (U) — — — — — 
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Soil Background Valuea 4610 671 0.1 15.4 na na 3460 1.52 1 915 0.73 1.82 48.8 
Qbt 2,3,4 Background Valuea 1690 482 0.1 6.58 na na 3500 0.3 1 2770 1.1 2.4 63.5 
RE16-06-71801 16-26663 16.0–18.0 QBT4 10/10/2006 — — — — — — — 1.57 (U) — — — — — 

RE16-06-71804 16-26664 4.0–6.0 QBT4 10/24/2006 — — — — — — — 1.6 (U) — — — — — 

RE16-06-71805 16-26664 9.0–10.8 QBT4 10/24/2006 — — — — — — — 1.55 (U) — — — — — 

RE16-06-71811 16-26665 4.0–6.0 QBT4 10/24/2006 — — — — — — — 1.61 (U) — — — — — 

RE16-06-71808 16-26665 11.0–13.0 QBT4 10/24/2006 — — — — — — — 1.58 (U) — — — — — 

RE16-06-71812 16-26666 4.0–6.0 QBT4 10/24/2006 — — — — — — — 1.71 (U) — — — — — 

RE16-06-71813 16-26666 9.0–11.7 QBT4 10/24/2006 — — — — — — — 1.59 (U) — — — — — 

RE16-06-71816 16-26667 2.3–4.0 QBT4 10/24/2006 — — — — — — — 1.69 (U) — — — — — 

RE16-06-71817 16-26667 7.0–9.0 QBT4 10/24/2006 — — — — — — — 1.56 (U) — — — — — 

RE16-06-71838 16-26669 3.3–5.3 QBT4 11/1/2006 — — — — — — — 1.68 (U) — — — — — 

RE16-06-71839 16-26669 40.0–41.4 QBT4 11/2/2006 — — — — — — — 1.55 (U) — — — — — 

RE16-06-71840 16-26669 63.0–64.5 QBT4 11/2/2006 — — — — — — — 1.61 (U) — — — — — 

RE16-06-71842 16-26670 8.0–10.0 QBT4 11/2/2006 2740 (J+) — — 11.4 — 0.0026 — 1.71 (U) — — — — — 

RE16-06-71843 16-26670 15.0–16.5 QBT4 11/2/2006 — 489 — — — — — 1.46 (U) — — — — — 

RE16-06-71846 16-26671 16.0–17.5 QBT4 10/31/2006 — — — — — 0.000802 (J) — 1.52 (U) — — — — — 

RE16-06-71854 16-26673 18.0–20.0 QBT4 10/31/2006 — — — — — — — 1.57 (U) — — — — — 

RE16-06-71855 16-26673 27.0–28.7 QBT4 11/1/2006 — — — — — — — 1.62 (U) — — — — — 

RE16-06-71858 16-26674 9.7–10.3 QBT4 11/1/2006 — — — — — — — 1.66 (U) — — — — — 

RE16-06-71859 16-26674 16.0–18.0 QBT4 11/1/2006 — — — — — — — 1.52 (U) — — — — — 

RE16-06-71862 16-26675 10.4–12.5 QBT4 10/5/2006 — — — — — — — 1.62 (U) — — — — — 

RE16-06-71863 16-26675 16.0–18.0 QBT4 10/5/2006 — — — — — — — 1.61 (U) — — — — — 

RE16-07-4267 16-26676 5.5–6.3 SOIL 8/8/2007 — — — — — — — — — — — — 50 

RE16-07-4268 16-26676 13.0–15.5 QBT4 8/8/2007 — — — — 2.09 — — 1.51 (U) — — — — — 

RE16-06-71870 16-26677 13.7–15.0 QBT4 10/5/2006 — — — — 1.92 — — 1.59 (U) — — — — — 

RE16-06-71871 16-26677 18.0–20.0 QBT4 10/5/2006 — — — — 1.49 0.000582 (J) — 1.57 (U) — — — — — 

RE16-06-72670 16-26678 8.2–10.2 QBT4 10/26/2006 — — — — — — — 1.61 (U) — — — — — 

RE16-06-72671 16-26678 15.0–16.6 QBT4 10/26/2006 — — — — 0.884 (J-) — — 1.55 (U) — — — — — 

RE16-06-72674 16-26679 3.0–5.0 QBT4 10/25/2006 — — — — 0.982 (J-) — — 1.63 (U) — — — — — 

RE16-06-72675 16-26679 11.0–13.0 QBT4 10/25/2006 — — — — 0.839 (J-) — — 1.55 (U) — — — — — 

RE16-06-72678 16-26680 3.0–5.0 QBT4 10/25/2006 — — — — — — — 1.66 (U) — — — — — 

RE16-06-72679 16-26680 11.0–12.5 QBT4 10/25/2006 — — — — 0.844 (J-) — — 1.57 (U) — — — — — 

RE16-06-72680 16-26680 41.0–43.0 QBT4 10/25/2006 — — — — 1.04 (J-) — — 1.55 (U) — — — — — 

RE16-06-71888 16-26681 6.7–8.0 QBT4 10/4/2006 — — — — 1.12 (J) — — 1.73 (U) — — — — — 

RE16-06-71889 16-26681 11.0–13.0 QBT4 10/4/2006 — — — — 1.03 (J) — — 1.62 (U) — — — — — 
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Soil Background Valuea 4610 671 0.1 15.4 na na 3460 1.52 1 915 0.73 1.82 48.8 
Qbt 2,3,4 Background Valuea 1690 482 0.1 6.58 na na 3500 0.3 1 2770 1.1 2.4 63.5 
RE16-06-71892 16-26682 4.5–6.5 QBT4 10/4/2006 — — — — — — — 1.7 (U) — — — — — 

RE16-06-71893 16-26682 11.0–13.0 QBT4 10/4/2006 — — — — — — — 1.55 (U) — — — — — 

RE16-06-71896 16-26683 2.4–4.5 QBT4 10/4/2006 — — — 53.2 1.23 — — 1.71 (U) — — — — — 

RE16-06-71897 16-26683 6.0–8.0 QBT4 10/4/2006 — — — — 1.07 (J) — — 1.61 (U) — — — — — 

RE16-06-71900 16-26684 3.0–5.0 QBT4 11/6/2006 — — — — — — — 1.57 (U) — — — — — 

RE16-06-71901 16-26684 8.0–9.4 QBT4 11/6/2006 — — — — — — — 1.54 (U) — — — — — 

RE16-06-71904 16-26685 4.0–6.0 QBT4 11/6/2006 — — — 26.7 — — — 1.61 (U) — — — — — 

RE16-06-71905 16-26685 9.0–10.5 QBT4 11/6/2006 — — — — — — — 1.59 (U) — — — — — 

RE16-06-71908 16-26686 4.8–7.0 QBT4 11/6/2006 — — — — — — — 1.66 (U) — — — — — 

RE16-06-71909 16-26686 9.0–11.2 QBT4 11/6/2006 — — — — — — — 1.65 (U) — — — — — 

RE16-06-71912 16-26687 4.2–6.2 QBT4 11/6/2006 — — — — — — — 1.59 (U) — — — — — 

RE16-06-71913 16-26687 8.0–9.4 QBT4 11/6/2006 — — — — — — — 1.61 (U) — — — — — 

RE16-06-71916 16-26688 3.3–4.6 QBT4 11/6/2006 — — — — — — — 1.58 (U) — — — — — 

RE16-06-71917 16-26688 8.0–9.5 QBT4 11/6/2006 — — — — — — — 1.6 (U) — — — — — 

RE16-06-71935 16-26689 13.0–15.0 QBT4 9/19/2006 — — — — — — — 1.63 (U) — — — — — 

RE16-06-71936 16-26689 21.0–23.0 QBT4 9/19/2006 — — — — — — — 1.55 (U) — — — — — 

RE16-06-71938 16-26690 8.0–10.0 QBT4 9/19/2006 — — — — 3.46 — — 1.83 (U) — — — — — 

RE16-06-71939 16-26690 16.0–18.0 QBT4 9/19/2006 — — — — 1.18 — — 1.63 (U) — — — — — 

RE16-06-71942 16-26691 13.0–15.0 QBT4 9/20/2006 — — — — — — — 1.65 (U) — — — — — 

RE16-06-71943 16-26691 20.0–22.0 QBT4 9/20/2006 — — — — 0.828 (J) — — 1.53 (U) — — — — — 

RE16-06-71946 16-26692 8.0–10.0 QBT4 9/20/2006 — — — — 0.989 (J) — — 1.68 (U) — — — — — 

RE16-06-71947 16-26692 16.0–18.0 QBT4 9/20/2006 — — — — 1.03 — — 1.62 (U) — — — — — 

RE16-07-4368 16-26692 25.0–27.0 QBT4 8/7/2007 — — — 10.9 (J) — — — 0.924 (J) — — — — — 

RE16-07-4369 16-26692 30.5–32.0 QBT4 8/7/2007 — — — 13.7 (J) — — — 1.69 (U) — — — — — 

RE16-07-4370 16-26692 43.0–44.5 QBT4 8/7/2007 — — — — — — — 1.57 (U) — — — — — 

RE16-06-71950 16-26693 8.0–10.0 QBT4 9/22/2006 — — — — 2.33 — — 1.71 (U) — — — — — 

RE16-06-71951 16-26693 16.0–18.0 QBT4 9/22/2006 — — — — 0.921 (J) — — 1.6 (U) — — — — — 

RE16-06-71954 16-26694 8.3–11.0 QBT4 9/21/2006 — — — — 0.965 (J) — — 0.83 (J) — — — — — 

RE16-06-71955 16-26694 15.0–17.0 QBT4 9/21/2006 — — — — — — — 1.53 (U) — — — — — 

RE16-06-71958 16-26695 5.0–6.5 QBT4 9/25/2006 — — — 255 2.2 — — 1.67 (UJ) — — — — — 

RE16-06-71959 16-26695 11.0–13.0 QBT4 9/25/2006 — — — 10.2 1.4 — — 1.62 (UJ) — — — — — 

RE16-06-71962 16-26696 8.4–10.0 QBT4 9/25/2006 — — — — 2.28 — — 0.881 (J-) — — — — — 

RE16-06-71963 16-26696 16.0–18.0 QBT4 9/25/2006 — — — — 1.3 — — 1.6 (UJ) — — — — — 

RE16-06-71966 16-26697 9.3–11.0 QBT4 9/26/2006 — — — — 1.11 (J) — — 1.66 (UJ) — — — — — 
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Soil Background Valuea 4610 671 0.1 15.4 na na 3460 1.52 1 915 0.73 1.82 48.8 
Qbt 2,3,4 Background Valuea 1690 482 0.1 6.58 na na 3500 0.3 1 2770 1.1 2.4 63.5 
RE16-06-71967 16-26697 16.0–18.0 QBT4 9/26/2006 — — — — 0.919 (J) — — 1.63 (UJ) — — — — — 

RE16-06-71968 16-26697 40.0–41.5 QBT4 9/26/2006 — — — — — — — 1.56 (UJ) — — — — — 

RE16-06-71970 16-26698 10.3–11.5 QBT4 9/27/2006 — — — — 0.772 (J) 0.00188 (J) — 5.79 — — — — — 

RE16-06-71971 16-26698 16.0–18.0 QBT4 9/27/2006 — — — — 0.859 (J) — — 4.26 — — — — — 

RE16-06-71989 16-26699 13.0–14.5 QBT4 10/31/2006 — — — — — — — 1.72 (U) — — — — — 

RE16-06-71990 16-26699 18.0–19.2 QBT4 10/31/2006 — — — — — — — 1.61 (U) — — — — — 

RE16-06-71993 16-26700 13.0–15.0 QBT4 10/31/2006 — — — — — — — 1.72 (U) — — — — — 

RE16-06-71994 16-26700 18.0–20.0 QBT4 10/31/2006 — — — — — — — 1.6 (U) — — — — — 

RE16-06-71997 16-26701 0.0–2.0 SOIL 9/20/2006 — — — — — — — 2.15 — — — — — 

RE16-06-71998 16-26701 13.0–14.3 QBT4 9/20/2006 — — — — — — — 1.59 (U) — — — — — 

RE16-06-71999 16-26701 21.0–23.0 QBT4 9/20/2006 — — — — — — — 1.55 (U) — — — — — 

RE16-06-72001 16-26702 8.0–10.5 QBT4 10/30/2006 — — — — — — — 1.7 (U) — — — — — 

RE16-06-72002 16-26702 13.0–15.0 QBT4 10/30/2006 — — — — — — — 1.61 (U) — — — — — 

RE16-06-72005 16-26703 8.0–10.0 QBT4 10/31/2006 — — — — 1.78 — — 1.74 (U) — — — — — 

RE16-06-72006 16-26703 16.0–17.5 QBT4 10/31/2006 — — — — — — — 2.03 (U) — — — — — 

RE16-06-72010 16-26704 4.5–6.0 QBT4 10/4/2006 — — — — 1.25 (J-) — — 1.77 (U) — — — — — 

RE16-06-72011 16-26704 11.0–13.0 QBT4 10/4/2006 — — — — 1.17 (J-) — — 1.63 (U) — — — — — 

RE16-06-72013 16-26705 0.0–1.0 SOIL 9/26/2006 — — — — 0.952 (J) — — 1.66 (U) — — — — — 

RE16-06-72014 16-26705 9.0–11.0 QBT4 9/26/2006 — — — 21 — — — 1.87 (U) — — — — — 

RE16-06-72015 16-26705 17.0–19.0 QBT4 9/26/2006 — — — — — — — 1.67 (U) — — — — — 

RE16-06-72017 16-26706 0.0–1.0 SOIL 9/25/2006 — — — — — — — 8.53 (U) — — — — — 

RE16-06-72018 16-26706 8.0–10.0 QBT4 9/25/2006 — — — — 1.3 — — 1.78 (U) — — — — — 

RE16-06-72019 16-26706 16.0–18.0 QBT4 9/25/2006 — — — — — — — 1.64 (U) — — — — — 

RE16-06-72024 16-26707 0.0–1.0 SOIL 9/26/2006 — — — — — — — 1.7 (U) — — — — — 

RE16-06-72021 16-26707 8.0–10.0 QBT4 9/26/2006 — — — — — — — 1.7 (U) — — — — — 

RE16-06-72022 16-26707 16.0–18.0 QBT4 9/26/2006 — — — — — — — 1.61 (U) — — — — — 

RE16-06-72025 16-26708 0.0–1.0 SOIL 9/20/2006 — — — — — — — 1.9 — — — — — 

RE16-06-72026 16-26708 9.0–11.0 QBT4 9/20/2006 — — — — 1.57 — — 1.71 (U) — — — — — 

RE16-06-72027 16-26708 16.0–18.0 QBT4 9/20/2006 — — — — 0.898 (J) — — 1.57 (U) — — — — — 

RE16-06-72045 16-26709 0.0–1.0 SOIL 9/19/2006 — — — — 0.983 (J) — — — — — — — — 

RE16-06-72046 16-26709 15.2–17.0 QBT4 9/19/2006 — — — — 1.65 0.000682 (J) — 1.6 (U) — — — — — 

RE16-06-72047 16-26709 21.0–23.0 QBT4 9/19/2006 — — — — 1.25 0.000573 (J) — 1.57 (U) — — — — — 

RE16-06-72050 16-26710 0.0–1.0 SOIL 9/19/2006 — — — — — 0.000642 (J) — — — — — — — 

RE16-06-72051 16-26710 8.0–10.0 QBT4 9/19/2006 1780 (J+) — — — 7.36 0.00153 (J) — 0.776 (J) — — — — — 
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Table 6.2-2 (continued) 
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Soil Background Valuea 4610 671 0.1 15.4 na na 3460 1.52 1 915 0.73 1.82 48.8 
Qbt 2,3,4 Background Valuea 1690 482 0.1 6.58 na na 3500 0.3 1 2770 1.1 2.4 63.5 
RE16-06-72052 16-26710 16.0–18.0 QBT4 9/19/2006 — — — — 2.12 — — 1.6 (U) — — — — — 

RE16-06-72055 16-26711 0.0–1.0 SOIL 10/30/2006 — — — — — — — 1.69 (U) — — — — — 

RE16-06-72056 16-26711 15.0–17.0 QBT4 10/30/2006 — — — — 1.39 (J-) — — 1.55 (U) — — — — — 

RE16-06-72057 16-26711 23.0–25.0 QBT4 10/30/2006 — — — — 1.42 (J-) — — 1.56 (U) — — — — — 

RE16-06-72060 16-26712 0.0–1.0 QBT4 9/20/2006 1780 (J+) — — — 0.91 (J) 0.00086 (J) — 1.47 (J) — — — — — 

RE16-06-72061 16-26712 8.0–10.0 QBT4 9/20/2006 — — — — 2.47 — — 1.72 (U) — — 1.12 (U) — — 

RE16-06-72062 16-26712 16.0–18.0 QBT4 9/20/2006 — 509 (J) — — 1.36 — — 1.55 (J) — — — — — 

RE16-06-72065 16-26713 0.0–1.0 SOIL 9/21/2006 — — — — 1.55 — — 2.85 — — — — — 

RE16-06-72066 16-26713 9.3–11.0 QBT4 9/22/2006 — — — — 1.74 — — 0.819 (J) — — — — — 

RE16-06-72067 16-26713 16.0–18.0 QBT4 9/22/2006 — — — — 1.05 (J) — — 1.6 (U) — — — — — 

RE16-06-72070 16-26714 0.0–1.0 SOIL 9/21/2006 — — — — — — — 2.08 — — — — — 

RE16-06-72071 16-26714 8.0–10.0 QBT4 9/21/2006 — — — — 6.35 — — 1.72 (U) — — — — — 

RE16-06-72072 16-26714 16.0–17.5 QBT4 9/21/2006 — — — — 1.55 — — 1.57 (U) — — — — — 

RE16-06-72075 16-26715 0.0–1.0 SOIL 9/25/2006 — — — — — — — 1.73 (UJ) — — — — — 

RE16-06-72076 16-26715 8.0–10.0 QBT4 9/25/2006 — — — — — — — 1.67 (UJ) — — — — — 

RE16-06-72077 16-26715 16.0–18.0 QBT4 9/25/2006 — — — — 1.1 — — 1.59 (UJ) — — — — — 

RE16-06-72080 16-26716 0.0–1.0 SOIL 9/25/2006 — — — — — — — — — — — — — 

RE16-06-72081 16-26716 8.0–10.0 QBT4 9/25/2006 — — — — 0.948 (J) — — 0.754 (J-) — — 1.34 — 145 

RE16-06-72082 16-26716 16.0–18.0 QBT4 9/25/2006 — — — — 1.37 — — 1.64 (UJ) — — — — — 

RE16-06-72086 16-26717 11.0–12.5 QBT4 9/26/2006 — — — — — — — 1.63 (UJ) — — — — — 

RE16-06-72087 16-26717 17.0–19.0 QBT4 9/26/2006 — — — — — — — 1.64 (UJ) — — — — — 

RE16-06-72090 16-26718 0.0–1.0 SOIL 9/27/2006 — — — — — — — 10.5 — — — — — 

RE16-06-72091 16-26718 14.6–16.0 QBT4 9/27/2006 — — — — — — — 6.22 — — — — — 

RE16-06-72092 16-26718 19.0–21.5 QBT4 9/27/2006 — — — — — — — 5.57 — — — — — 

RE16-06-72277 16-26734 0.0–0.5 SOIL 9/28/2006 — — — 126 — — — 17.7 36.3 — — — 60.3 

RE16-06-72281 16-26735 0.0–1.0 SOIL 12/7/2006 — — — 217 0.854 (J) — — 1.67 (U) 5.53 — — — — 

RE16-06-72285 16-26736 0.0–1.0 SOIL 12/7/2006 — — — 159 — — — 1.74 (U) 7.9 — — — — 

RE16-06-72289 16-26737 0.0–1.0 SOIL 12/7/2006 — 736 (J+) — 104 1.79 — — 2.09 (U) 65.1 — — — 63.6 

RE16-06-71762 16-26840 14.0–16.0 QBT4 10/11/2006 — — — — — 0.00591 4610 (J+) 1.66 (U) — — 1.22 — — 

RE16-06-71763 16-26840 22.0–24.0 QBT4 10/11/2006 — — — — — 0.00145 (J) — 1.56 (U) — — — — — 

RE16-06-71764 16-26840 39.0–41.5 QBT4 10/12/2006 — — — — — — — 1.56 (U) — — — — — 

RE16-07-4265 16-600933 5.0–6.5 SOIL 8/6/2007 — — — — — — — — — — — — — 

RE16-07-4266 16-600933 15.0–16.0 QBT4 8/6/2007 — — 0.148 — 1.69 (J-) — — 1.41 (J) — — — — — 

RE16-07-4282 16-600935 0.0–0.5 SOIL 7/25/2007 — — — — 2.82 — — — — — — — — 
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Table 6.2-2 (continued) 
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Soil Background Valuea 4610 671 0.1 15.4 na na 3460 1.52 1 915 0.73 1.82 48.8 
Qbt 2,3,4 Background Valuea 1690 482 0.1 6.58 na na 3500 0.3 1 2770 1.1 2.4 63.5 
RE16-07-4279 16-600935 10.0–11.0 QBT4 7/20/2007 — — — — 1.53 — — 0.609 (J) — — — — — 

RE16-07-4280 16-600935 20.0–21.0 QBT4 7/20/2007 — — — — — — — 1.59 (U) — — — — — 

RE16-07-4287 16-600936 0.0–0.5 SOIL 7/25/2007 — — — 18.3 1.42 — — 9.31 (U) — — — 2.16 66.3 

RE16-07-4285 16-600936 5.5–6.5 SOIL 7/23/2007 — — — — — — — — — — — — — 

RE16-07-4286 16-600936 20.0–21.0 QBT4 7/23/2007 — — — — — — — 1.57 (U) — — — — — 

RE16-07-4294 16-600937 0.0–0.5 SOIL 7/25/2007 — — — 16 1.34 — — — — — — — 53.9 

RE16-07-4291 16-600937 4.0–5.0 SOIL 7/23/2007 — — — — — — — 1.95 (U) — — — — — 

RE16-07-4292 16-600937 6.0–7.0 QBT4 7/23/2007 — — — — 3.03 — — 1.85 (U) — — — — — 

RE16-07-4293 16-600937 19.5–20.0 QBT4 7/25/2007 — — — — 1.36 — — 1.64 (U) — — — — — 

RE16-07-4311 16-600938 3.5–5.0 SOIL 7/19/2007 — — — — 1.86 — — 1.97 (U) — — — — — 

RE16-07-4312 16-600938 17.0–18.5 QBT4 7/19/2007 — — — 6.86 — — — 0.608 (J) — — — — — 

RE16-07-4313 16-600938 40.0–42.0 QBT4 7/24/2007 — — — — — — — 1.67 (U) — — — — — 

RE16-07-4314 16-600938 70.0–71.5 QBT4 7/24/2007 — — — — — — — 1.28 (J) — — — — — 

RE16-07-4315 16-600938 80.0–81.0 QBT4 7/24/2007 — — — — — — — 0.669 (J) — — — — — 

RE16-07-4316 16-600938 115.5–117.0 QBT4 7/25/2007 — — — — — — — 0.7 (J) — — — — — 

RE16-07-4318 16-600938 147.0–148.0 QBT4 7/25/2007 — — — — — — — 0.75 (J) — — — — — 

RE16-07-4317 16-600938 148.0–150.0 QBT4 7/25/2007 — — — — — — — 0.839 (J) — — — — — 
Note: Results are in mg/kg. 
a Background values are from LANL 1998, 059730. 
b na = Not available. 
c — = Not detected or not detected above BV. 
d NA = Not analyzed. 
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Table 6.2-3 
Summary of Organic Chemicals Detected in Soil, Fill, and Tuff at Consolidated Unit 16-008(a)-99, 90s Line 
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0316-96-0080 16-02240 3.0–3.5 SOIL 5/23/1996  NAa —b — — 0.094 0.093  NA — — — — — — — — — 

0316-96-0153 16-02240 4.5–5.5 SOIL 5/23/1996  NA — — — — 0.138  NA — — — — — — — — — 

0316-96-0110 16-02255 3.0–3.5 SOIL 5/31/1996  NA — — — — —  NA — — — — — — — — 0.01 (J) 

0316-96-0010 16-02340 4.0–4.5 FILL 4/5/1996  NA — — — 0.153 0.083  NA — — — — — — — 3.3 — 

0316-96-0011 16-02341 2.0–2.5 FILL 4/5/1996  NA — — — 0.148 —  NA — — — — — — — 3.3 — 

0316-96-0076 16-02346 0.0–0.5 SOIL 6/6/1996  NA — — —  NA  NA — — — — 0.043 (J) — 0.042 (J) — — — 

0316-96-0077 16-02347 0.0–0.5 SOIL 6/6/1996  NA — — —  NA  NA — — — — — — — — — — 

0316-96-0078 16-02348 0.0–0.5 SOIL 6/6/1996  NA — — —  NA  NA — — — — — — — — — 0.023 (J+) 

0316-96-0079 16-02349 0.0–0.5 SOIL 6/6/1996  NA — — —  NA  NA — — — — — — — — — — 

0316-96-0022 16-02350 3.0–3.5 FILL 4/3/1996  NA — — — — 1.15  NA — — — — — — — — — 

0316-96-0023 16-02351 3.0–3.5 FILL 4/3/1996  NA — — — 0.271 0.371  NA — — — — — — — — — 

0316-96-0024 16-02352  2.0–2.5 FILL 4/3/1996  NA — — — 0.306 0.389  NA — — — — — — — — — 

0316-96-0147 16-02354 6.0–7.0 SOIL 5/10/1996  NA — — — — —  NA — — — — — — 0.092 (J) — — 

0316-96-0086 16-02356 0.0–0.5 SOIL 6/4/1996  NA — — —  NA  NA — — — — — — — — — — 

0316-96-0087 16-02357 0.0–0.5 SOIL 6/4/1996  NA — — —  NA  NA 0.75 — — — — — — — 0.068 (J) — 

0316-96-0088 16-02358 0.0–0.5 SOIL 6/4/1996  NA — — —  NA  NA — — — — — — — — — 0.009 (J) 

0316-96-0089 16-02359 0.0–0.5 SOIL 6/4/1996  NA — — —  NA  NA — — — — — — — — — — 

0316-96-0095 16-02361 6.5–7.0 QBT4 8/9/1996  NA — — — — —  NA — — — — — — — —  NA 

0316-96-0160 16-02361 7.0–7.5 QBT4 8/9/1996  NA — — — 0.67 —  NA — — — — — — — 0.23 — 

0316-96-0102 16-02362 6.0–6.5 QBT4 8/9/1996  NA — — — — —  NA — — — — — — — — — 

0316-96-0161 16-02362 6.5–7.0 QBT4 8/9/1996  NA — — — — —  NA — — — — — — — — — 

0316-96-0033 16-02363 4.5–5.0 SOIL 5/22/1996  NA — — — — 0.53  NA — — — — — — — — — 

0316-96-0154 16-02363 6.5–7.5 SOIL 5/28/1996  NA — — — 0.084 0.14  NA — — — — — — — — — 

0316-96-0092 16-02364 4.5–5.0 SOIL 5/30/1996  NA — — — — —  NA — — — — — — — — — 

0316-96-0157 16-02364 5.0–6.0 SOIL 5/30/1996  NA — — — — —  NA — — — — — — — — — 

0316-96-0096 16-02366 4.0–4.5 SOIL 6/6/1996  NA — — —  NA  NA — — — — — — — — — — 

0316-96-0097 16-02367 0.0–0.5 SOIL 6/6/1996  NA — — —  NA  NA — — — — — — — — 0.039 (J) — 

0316-96-0098 16-02368 0.0–0.5 SOIL 6/6/1996  NA — — —  NA  NA — — — — — — — — 0.059 (J) — 

0316-96-0099 16-02369 0.0–0.5 SOIL 6/6/1996  NA — — —  NA  NA — — — — — — — — 0.32 (J) 0.026 (J+) 

0316-96-0100 16-02370 3.5–4.0 SOIL 5/30/1996  NA — — — — —  NA — — — — — — — — — 

0316-96-0158 16-02370 4.0–5.0 SOIL 5/30/1996  NA — — — — —  NA — — — —  NA — — — — 

0316-96-0148 16-02372  2.0–3.0 SOIL 5/21/1996  NA — — — — —  NA — — — — — — — — — 

0316-96-0208 16-02373 4.0–4.5 SOIL 5/21/1996  NA — — — — 0.182  NA — — — — — — — — —  
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Table 6.2-3 (continued) 
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0316-96-0149 16-02373 5.5–6.0 SOIL 5/21/1996  NA — — — 0.199 0.203  NA — — — — — — — — — 

0316-96-0045 16-02375 0.0–0.5 SOIL 5/17/1996  NA  NA  NA  NA 0.198 0.144  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA 

0316-96-0108 16-02376 0.0–0.5 SOIL 6/5/1996  NA — — —  NA  NA 0.92 — — — 0.052 (J) — 0.044 (J) — 0.11 (J) — 

0316-96-0106 16-02377 0.0–0.5 SOIL 6/5/1996  NA — — —  NA  NA — — — — — — — — 0.04 (J) — 

0316-96-0107 16-02378 0.0–0.5 SOIL 6/5/1996  NA — — —  NA  NA — — — — — — — — — — 

0316-96-0109 16-02379 0.0–0.5 SOIL 6/5/1996  NA — — —  NA  NA — — — — — — — — — — 

0316-96-0053 16-02381 3.0–3.5 SOIL 3/27/1996  NA — — — — —  NA — — — — — — — — — 

0316-96-0054 16-02383 2.5–3.0 SOIL 3/27/1996  NA — — — 0.849 1.03  NA — — — — — — — — — 

0316-96-0055 16-02384 3.5–4.0 SOIL 3/27/1996  NA — — — — —  NA — — — — — — — — — 

0316-96-0056 16-02386 1.5– 2.0 SOIL 3/27/1996  NA — — — 0.147 —  NA — — — — — — — 0.11 (J) — 

0316-96-0116 16-02388 0.0–0.5 SOIL 6/4/1996  NA — — —  NA  NA — — — — — — — — 0.2 (J) 0.016 (J) 

0316-96-0117 16-02389 0.0–0.5 SOIL 6/4/1996  NA — — —  NA  NA — — — — — — — — 1.4 — 

0316-96-0118 16-02390 0.0–0.5 SOIL 6/4/1996  NA — — —  NA  NA — — — — — — — — 0.085 (J) 0.022 (J-) 

0316-96-0051 16-02392 4.0–4.5 SOIL 3/28/1996  NA — — — — —  NA — — — — — — — — — 

0316-96-0052 16-02393 4.0–4.5 SOIL 3/28/1996  NA — — — — —  NA — — — — — — — — — 

0316-96-0058 16-02393 7.0–8.0 QBT4 5/13/1996  NA — — — — —  NA — — — — — — — — — 

0316-96-0059 16-02394 7.5–8.0 QBT4 4/23/1996  NA — — — — —  NA — — — — — — — — — 

0316-96-0201 16-02415 7.5–8.0 QBT4 5/9/1996  NA — — —  NA  NA  NA — — — — — — 0.085 (J) — — 

0316-96-0202 16-02418 7.0–7.5 QBT4 5/9/1996  NA — — —  NA  NA  NA — — — — — — 0.1 (J) — — 

0316-96-0020 16-02421 4.0–4.5 SOIL 4/2/1996  NA — — — — 0.791  NA — — — — — — — — — 

0316-96-0028 16-02421 7.0–8.0 SOIL 5/10/1996  NA — — — — 0.224  NA — — 0.039 (J) — — — — 0.058 (J) — 

0316-96-0021 16-02422 4.0–4.5 FILL 4/2/1996  NA — — — — —  NA — — — — — — — — — 

0316-96-0203 16-02422 6.5–7.0 QBT4 5/9/1996  NA — — —  NA  NA  NA — — — — — — 0.087 (J) — — 

0316-96-0029 16-02422 7.0–8.0 QBT4 4/23/1996  NA  NA  NA  NA — —  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA 

0316-96-0030 16-02425 4.0–4.5 SOIL 4/12/1996  NA — — — — —  NA 0.14 (J) 0.3 (J) 0.21 (J) 0.2 (J) 0.097 (J) 0.16 (J) — — — 

0316-96-0031 16-02427 4.0–4.5 SOIL 4/12/1996  NA — — — — 0.419  NA — — — 0.041 (J) 0.052 (J) — — 0.071 (J) — 

0316-96-0038 16-02427 7.0–8.0 QBT4 5/13/1996  NA — — — 0.161 0.282  NA — — — — — — — — — 

0316-96-0032 16-02430 4.0–4.5 SOIL 4/12/1996  NA — — — — —  NA — — — — — — 0.12 (J) — — 

0316-96-0039 16-02430 7.0–8.0 QBT4 5/13/1996  NA — — — — —  NA 0.058 (J) 0.037 (J) — — — — — — — 

0316-96-0041 16-02433 4.0–4.5 SOIL 4/18/1996  NA  NA  NA  NA — —  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA 

0316-96-0048 16-02433 7.0–8.0 SOIL 4/23/1996  NA  NA  NA  NA 0.222 0.185  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA 

0316-96-0042 16-02434 4.0–4.5 FILL 5/17/1996  NA — — — — —  NA — — — — — — — — — 

0316-96-0049 16-02436 6.5–7.0 SOIL 4/23/1996  NA  NA  NA  NA — —  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA 

0316-96-0132 16-02547 0.67–1.17 SOIL 6/3/1996  NA — — —  NA  NA — — — — — — — — — — 
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0316-96-0133 16-02550 0.67–1.17 SOIL 6/3/1996  NA — — —  NA  NA — — — — — — — — — — 

0316-96-0134 16-02554 0.67–1.17 SOIL 6/3/1996  NA — — —  NA  NA — 0.041 (J) — — — — — — — — 

0316-96-0135 16-02555 0.67–1.17 SOIL 6/3/1996  NA 0.072 (J) — —  NA  NA — 0.057 (J) 0.055 (J) — — — — — — — 

0316-96-0136 16-02560 1.5– 2.0 SOIL 5/2/1996  NA — — — — —  NA — — — — — — — — — 

0316-96-0137 16-02563 1.5– 2.0 SOIL 5/2/1996  NA — — 0.009 (J) — —  NA — — — — — — — — — 

0316-96-0138 16-02568 0.67–1.17 SOIL 5/7/1996  NA — — 0.007 (J) — —  NA — — — — — — — — — 

0316-96-0140 16-02572 0.67–1.17 SOIL 6/3/1996  NA — — —  NA  NA — — — — — — — — — — 

0316-96-0141 16-02575 0.67–1.17 SOIL 6/3/1996  NA — — —  NA  NA — — — — — — — — — — 

0316-96-0146 16-02595 6.5–7.5 SOIL 5/10/1996  NA — — — — 0.216  NA — — — — — — — — — 

0316-96-0119 16-02635 0.0–0.5 SOIL 6/4/1996  NA — — —  NA  NA — — — — — — — — — 0.032 (J-) 

0316-98-0418 16-02669 37.5–38.5 QBT4 2/3/1998  NA — — — — —  NA — — — — — — — — — 

0316-98-0419 16-02669 109.0–110.0 QBT4 2/27/1998  NA — — 0.043 — —  NA — — — — — — — — — 

RE16-06-71606 16-26643 3.0–6.0 QBT4 10/24/2006 — — — 0.00439 (J) — —  NA — — — — — — — — — 

RE16-06-71607 16-26643 28.0–30.2 QBT4 11/7/2006 — — — 0.00678 (J) — —  NA — — — — — — — 0.08 (J) — 

RE16-06-71608 16-26643 38.0–40.5 QBT4 11/7/2006 — — — 0.00323 (J) — —  NA — — — — — — — 0.14 (J) — 

RE16-06-71609 16-26643 53.0–55.0 QBT4 11/7/2006 — — — — — —  NA — — — — — — — 0.12 (J) — 

RE16-07-4331 16-26643 81.0–8 2.0 QBT4 8/1/2007 — — — — — —  NA — — — — — — — — — 

RE16-07-4332 16-26643 119.5–120.5 QBT4 8/1/2007 — — — 0.0869 (J) — —  NA — — — — — — — — — 

RE16-07-4333 16-26643 136.0–137.5 QBT4 8/1/2007 — — — — — —  NA — — — — — — — — — 

RE16-07-4335 16-26643 137.5–139.0 QBT4 8/1/2007 — — — — — —  NA — — — — — — — — — 

RE16-07-4334 16-26643 149.0–150.5 QBT4 8/1/2007 — — — — — —  NA — — — — — — — — — 

RE16-07-4336 16-26644 80.5–8 2.0 QBT3 8/3/2007 — — — 0.0125 (J) — —  NA — — — — — — — — — 

RE16-07-4337 16-26644 121.0–12 2.0 QBT3 8/3/2007 — — — 0.00489 (J) — —  NA — — — — — — — — — 

RE16-07-4338 16-26644 143.5–145.0 QBT3 8/3/2007 — — — 0.0464 (J) — —  NA — — — — — — — — — 

RE16-07-4339 16-26644 149.0–150.5 QBT3 8/3/2007 — — — 0.00866 (J) — —  NA — — — — — — — — — 

RE16-06-71687 16-26647 0.0–1.5 SOIL 11/3/2006 — — — — — —  NA — — — — — — — 0.108 (J) — 

RE16-06-71688 16-26647 8.0–10.0 QBT4 11/3/2006 — — — — — —  NA — — — — — — — — — 

RE16-06-71689 16-26647 18.0–20.5 QBT4 11/3/2006 — — — — — —  NA — — — — — — — — — 

RE16-06-71716 16-26651 0.0–1.0 SOIL 10/27/2006 — — — — — —  NA — — — — — — — — — 

RE16-06-71711 16-26651 18.0–20.5 QBT4 10/27/2006 — — — — — —  NA — — — — — — — — — 

RE16-06-71712 16-26651 23.0–25.3 QBT4 10/30/2006 — — — 0.00467 (J) — —  NA — — — — — — — — — 

RE16-06-71717 16-26652 0.0–1.5 SOIL 11/3/2006 — — — — — —  NA — — — — — — — — — 

RE16-06-71718 16-26652 13.0–15.0 QBT4 11/3/2006 — — — — — —  NA — — — — — — — — — 

RE16-06-71719 16-26652 19.0–21.5 QBT4 11/3/2006 — — — — — —  NA — — — — — — — — — 
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RE16-06-71720 16-26652 29.0–30.5 QBT4 11/3/2006 — — — — — —  NA — — — — — — — — — 

RE16-06-71734 16-26653 10.0–1 2.0 QBT4 10/26/2006 — — — 0.0165 — —  NA — — — — — — — — — 

RE16-06-71735 16-26653 16.0–18.0 QBT4 10/26/2006 — — — 0.00611 — —  NA — — — — — — — — — 

RE16-06-71738 16-26654 13.0–15.0 QBT4 10/26/2006 — — — 0.0101 — —  NA — — — — — — — — — 

RE16-06-71742 16-26655 18.0–20.5 QBT4 10/26/2006 — — — 0.0132 — —  NA — — — — — — — — — 

RE16-06-71746 16-26656 14.0–16.0 QBT4 10/27/2006 — — — — — —  NA — — — — — — — — — 

RE16-06-71750 16-26657 18.0–20.5 QBT4 10/10/2006 — — — 0.0028 (J) — —  NA — — — — — — — — — 

RE16-06-71751 16-26657 26.0–28.0 QBT4 10/10/2006 — — — — — —  NA — — — — — — — 0.234 (J) — 

RE16-06-71754 16-26658 18.0–20.5 QBT4 10/11/2006 — — — 0.00282 (J) — —  NA — — — — — — — — — 

RE16-06-71755 16-26658 26.0–28.0 QBT4 10/11/2006 — — — 0.0031 (J) — —  NA — — — — — — — — — 

RE16-06-71758 16-26659 15.0–17.0 QBT4 10/11/2006 — — — 0.00468 (J) — —  NA — — — — — — — — — 

RE16-06-71759 16-26659 22.0–24.0 QBT4 10/11/2006 — — — — — —  NA — — — — — — — 0.093 (J) — 

RE16-06-71788 16-26660 10.4–13.0 QBT4 10/6/2006 — — — 0.041 — —  NA — — — — — — — — — 

RE16-06-71789 16-26660 16.0–18.0 QBT4 10/6/2006 — — — 0.0266 — —  NA — — — — — — — — — 

RE16-06-71790 16-26660 33.0–33.5 QBT4 10/6/2006 — — — 0.00365 (J) — —  NA — — — — — — — 0.395 (J) — 

RE16-06-71792 16-26661 8.0–10.0 QBT4 10/10/2006 — — — — — —  NA — — — — — — — — — 

RE16-06-71793 16-26661 16.0–18.0 QBT4 10/10/2006 — — — — — —  NA — — — — — — — — — 

RE16-06-71796 16-26662 8.0–10.0 QBT4 10/10/2006 — — — — — —  NA — — — — — — — — — 

RE16-06-71797 16-26662 16.0–18.0 QBT4 10/10/2006 — — — — — —  NA — — — — — — — 0.519 (J) — 

RE16-06-71798 16-26662 20.5–21.0 QBT4 10/10/2006 — — — 0.00475 (J) — —  NA — — — — — — — 0.307 (J) — 

RE16-06-71800 16-26663 8.0–10.0 QBT4 10/10/2006 — — — 0.00655 — —  NA — — — — — — — 0.137 (J) — 

RE16-06-71801 16-26663 16.0–18.0 QBT4 10/10/2006 — — — 0.00534 (J) — —  NA — — — — — — — 0.824 (J) — 

RE16-06-71804 16-26664 4.0–6.0 QBT4 10/24/2006 — — — 0.00668 — —  NA — — — — — — — — — 

RE16-06-71805 16-26664 9.0–10.8 QBT4 10/24/2006 — — — 0.00469 (J) — —  NA — — — — — — — — — 

RE16-06-71811 16-26665 4.0–6.0 QBT4 10/24/2006 — — — 0.00413 (J) — —  NA — — — — — — — — — 

RE16-06-71808 16-26665 11.0–13.0 QBT4 10/24/2006 — — — 0.00347 (J) — —  NA — — — — — — — — — 

RE16-06-71812 16-26666 4.0–6.0 QBT4 10/24/2006 — — — 0.00952 — —  NA — — — — — — — — — 

RE16-06-71813 16-26666 9.0–11.7 QBT4 10/24/2006 — — — 0.00404 (J) — —  NA — — — — — — — — — 

RE16-06-71816 16-26667 2.3–4.0 QBT4 10/24/2006 — — — 0.0196 — —  NA — — — — — — — — — 

RE16-06-71817 16-26667 7.0–9.0 QBT4 10/24/2006 — — — 0.00736 — —  NA — — — — — — — — — 

RE16-06-71838 16-26669 3.3–5.3 QBT4 11/1/2006 — — — 0.00469 (J) — —  NA — — — — — — — — — 

RE16-06-71839 16-26669 40.5–41.4 QBT4 11/2/2006 — — — 0.00979 — —  NA — — — — — — — 0.159 (J) — 

RE16-06-71840 16-26669 63.0–64.5 QBT4 11/2/2006 — — — 0.00549 — —  NA — — — — — — — — — 

RE16-06-71842 16-26670 8.0–10.0 QBT4 11/2/2006 — — — 0.01 — —  NA — — — — — — — — — 
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RE16-06-71843 16-26670 15.0–16.5 QBT4 11/2/2006 — — — 0.00328 (J) — —  NA — — — — — — — — — 

RE16-06-71846 16-26671 16.0–17.5 QBT4 10/31/2006 — — — — — —  NA — — — — — — — 0.128 (J) — 

RE16-06-71854 16-26673 18.0–20.5 QBT4 10/31/2006 — — — — — —  NA — — — — — — — 0.312 — 

RE16-06-71855 16-26673 27.0–28.7 QBT4 11/1/2006 — — — 0.0176 — —  NA — — — — — — — 0.222 — 

RE16-06-71858 16-26674 9.7–10.3 QBT4 11/1/2006 — — — 0.0101 — —  NA — — — — — — — — — 

RE16-06-71859 16-26674 16.0–18.0 QBT4 11/1/2006 — — — 0.0215 — —  NA — — — — — — — 0.422 — 

RE16-07-4267 16-26676 5.5–6.3 SOIL 8/8/2007 — — — — — —  NA — — — — — — — — — 

RE16-06-72670 16-26678 8.2–10.2 QBT4 10/26/2006 — — — 0.0159 (J) — —  NA — — — — — — — — — 

RE16-06-72671 16-26678 15.0–16.6 QBT4 10/26/2006 — — — 0.00716 (J) — —  NA — — — — — — — — — 

RE16-06-72674 16-26679 3.0–5.0 QBT4 10/25/2006 — — — — — —  NA — — — — — — — — — 

RE16-06-72675 16-26679 11.0–13.0 QBT4 10/25/2006 — — — — — —  NA — — — — — — — — — 

RE16-06-72678 16-26680 3.0–5.0 QBT4 10/25/2006 — — — — — —  NA — — — — — — — — — 

RE16-06-72679 16-26680 11.0–12.5 QBT4 10/25/2006 — — — — — —  NA — — — — — — — — — 

RE16-06-72680 16-26680 41.0–43.0 QBT4 10/25/2006 — — — — — —  NA — — — — — — — — — 

RE16-06-71888 16-26681 6.7–8.0 QBT4 10/4/2006 — — — 0.0338 — —  NA — — — — — — — — — 

RE16-06-71889 16-26681 11.0–13.0 QBT4 10/4/2006 — — — 0.0339 — —  NA — — — — — — — — — 

RE16-06-71896 16-26683 2.4–4.5 QBT4 10/4/2006 — — — 0.0738 — —  NA — — — — — — — — — 

RE16-06-71901 16-26684 8.0–9.4 QBT4 11/6/2006 — — — — — —  NA — — — — — — — 0.0825 (J) — 

RE16-06-71904 16-26685 4.0–6.0 QBT4 11/6/2006 — — — 0.00337 (J) — —  NA — — — — — — — — — 

RE16-06-71905 16-26685 9.0–10.5 QBT4 11/6/2006 — — — 0.00285 (J) — —  NA — — — — — — — 0.136 (J) — 

RE16-06-71908 16-26686 4.8–7.0 QBT4 11/6/2006 — — — — — —  NA — — — — — — — — — 

RE16-06-71909 16-26686 9.0–11.2 QBT4 11/6/2006 — — — 0.00336 (J) — —  NA — — — — — — — — — 

RE16-06-71912 16-26687 4.2–6.2 QBT4 11/6/2006 — — — 0.00321 (J) — —  NA — — — — — — — — — 

RE16-06-71913 16-26687 8.0–9.4 QBT4 11/6/2006 — — — 0.0032 (J) — —  NA — — — — — — — — — 

RE16-06-71936 16-26689 21.0–23.0 QBT4 9/19/2006 — — — — — —  NA — — — — — — — — — 

RE16-06-71938 16-26690 8.0–10.0 QBT4 9/19/2006 — — — — — 0.16 (J)  NA — — — — — — — — — 

RE16-06-71939 16-26690 16.0–18.0 QBT4 9/19/2006 — — — — 0.101 (J) 0.469 (J)  NA — — — — — — — — — 

RE16-06-71942 16-26691 13.0–15.0 QBT4 9/20/2006 — — — 0.00324 (J) — —  NA — — — — — — — — — 

RE16-06-71943 16-26691 20.5–2 2.0 QBT4 9/20/2006 — — — — — —  NA — — — — — — — — — 

RE16-06-71946 16-26692 8.0–10.0 QBT4 9/20/2006 — — — — 0.203 (J) 1.85  NA — — — — — — — — — 

RE16-06-71947 16-26692 16.0–18.0 QBT4 9/20/2006 — — — — — 0.581  NA — — — — — — — — — 

RE16-07-4368 16-26692 25.0–27.0 QBT4 8/7/2007 — — — — 0.114 (J) 0.96  NA — — — — — — — — — 

RE16-07-4369 16-26692 30.5–3 2.0 QBT4 8/7/2007 — — — 0.0283 — 0.175 (J)  NA — — — — — — — — — 

RE16-07-4370 16-26692 43.0–44.5 QBT4 8/7/2007 — — — 0.00312 (J) — —  NA — — — — — — — — — 
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RE16-06-71950 16-26693 8.0–10.0 QBT4 9/22/2006 — — — — — —  NA — — — — — — — 0.0926 (J) — 

RE16-06-71951 16-26693 16.0–18.0 QBT4 9/22/2006 — — — — — 0.232 (J)  NA — — — — — — — 0.0959 (J) — 

RE16-06-71954 16-26694 8.3–11.0 QBT4 9/21/2006 — — — — — 0.204 (J)  NA — — — — — — — — — 

RE16-06-71955 16-26694 15.0–17.0 QBT4 9/21/2006 — — — 0.00423 (J) — 0.183 (J)  NA — — — — — — — — — 

RE16-06-71958 16-26695 5.0–6.5 QBT4 9/25/2006 — — — 0.00422 (J) — —  NA — — — — — — — — — 

RE16-06-71959 16-26695 11.0–13.0 QBT4 9/25/2006 — — — — — —  NA — — — — — — — 0.161 (J) — 

RE16-06-71962 16-26696 8.4–10.0 QBT4 9/25/2006 — — — 0.00388 (J) — —  NA — — — — — — — — — 

RE16-06-71963 16-26696 16.0–18.0 QBT4 9/25/2006 — — — 0.00292 (J) — —  NA — — — — — — — 0.801 — 

RE16-06-71966 16-26697 9.3–11.0 QBT4 9/26/2006 — — — 0.00376 (J) — —  NA — — — — — — — — — 

RE16-06-71967 16-26697 16.0–18.0 QBT4 9/26/2006 — — — 0.00328 (J) — —  NA — — — — — — — 0.327 — 

RE16-06-71968 16-26697 40.5–41.5 QBT4 9/26/2006 — — — — — —  NA — — — — — — — — — 

RE16-06-71970 16-26698 10.3–11.5 QBT4 9/27/2006 — — — — — —  NA — — — — — — — — — 

RE16-06-71971 16-26698 16.0–18.0 QBT4 9/27/2006 — — — — — —  NA — — — — — — — 0.148 (J) — 

RE16-06-71989 16-26699 13.0–14.5 QBT4 10/31/2006 — — — — — —  NA — — — — — — — — — 

RE16-06-71990 16-26699 18.0–19.2 QBT4 10/31/2006 — — — — — —  NA — — — — — — — 0.751 (J) — 

RE16-06-71994 16-26700 18.0–20.5 QBT4 10/31/2006 — — — — — —  NA — — — — — — — 0.58 (J) — 

RE16-06-71997 16-26701 0.0– 2.0 SOIL 9/20/2006 — — — — — —  NA — — — — — — — — — 

RE16-06-71998 16-26701 13.0–14.3 QBT4 9/20/2006 — — — 0.00434 (J) — —  NA — — — — — — — — — 

RE16-06-72001 16-26702 8.0–10.5 QBT4 10/30/2006 — — — 0.047 — —  NA — — — — — — — — — 

RE16-06-72002 16-26702 13.0–15.0 QBT4 10/30/2006 — — — 0.0118 — —  NA — — — — — — — — — 

RE16-06-72005 16-26703 8.0–10.0 QBT4 10/31/2006 — — — — — —  NA — — — — — — — — — 

RE16-06-72006 16-26703 16.0–17.5 QBT4 10/31/2006 — — — — — —  NA — — — — — — — 0.196 (J) — 

RE16-06-72010 16-26704 4.5–6.0 QBT4 10/4/2006 — — — 0.0205 — —  NA — — — — — — — — — 

RE16-06-72011 16-26704 11.0–13.0 QBT4 10/4/2006 — — — 0.0388 — —  NA — — — — — — — — — 

RE16-06-72013 16-26705 0.0–1.0 SOIL 9/26/2006 — — — — — —  NA — — — — — — — — — 

RE16-06-72014 16-26705 9.0–11.0 QBT4 9/26/2006 — — — 0.00498 (J) — —  NA — — — — — — — 0.0901 (J) — 

RE16-06-72015 16-26705 17.0–19.0 QBT4 9/26/2006 — — — 0.00325 (J) — —  NA — — — — — — — 0.293 — 

RE16-06-72017 16-26706 0.0–1.0 SOIL 9/25/2006 — — — — — —  NA — — — — — — — — — 

RE16-06-72019 16-26706 16.0–18.0 QBT4 9/25/2006 — — — — — —  NA — — — — — — — 0.456 — 

RE16-06-72024 16-26707 0.0–1.0 SOIL 9/26/2006 — — — — — —  NA — — — — — — — — — 

RE16-06-72021 16-26707 8.0–10.0 QBT4 9/26/2006 — — — 0.00443 (J) — —  NA — — — — — — — — — 

RE16-06-72022 16-26707 16.0–18.0 QBT4 9/26/2006 — — — — — —  NA — — — — — — — 0.426 — 

RE16-06-72025 16-26708 0.0–1.0 SOIL 9/20/2006 — — — — — —  NA — — — 0.0224 (J-) — — — — — 

RE16-06-72026 16-26708 9.0–11.0 QBT4 9/20/2006 — — — 0.00425 (J) — —  NA — — — — — — — — — 
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RE16-06-72045 16-26709 0.0–1.0 SOIL 9/19/2006 — — 0.0288 (J-) — — —  NA 0.0222 (J-) — 0.166 (J-) 0.291 (J-) 0.0476 (J-) — — — — 

RE16-06-72050 16-26710 0.0–1.0 SOIL 9/19/2006 — — — — — —  NA — — — 0.015 (J-) — — — — — 

RE16-06-72051 16-26710 8.0–10.0 QBT4 9/19/2006 — — — — — 0.355 (J)  NA — — — — — — — — — 

RE16-06-72052 16-26710 16.0–18.0 QBT4 9/19/2006 — — — — — —  NA — — — — — — — — — 

RE16-06-72056 16-26711 15.0–17.0 QBT4 10/30/2006 — — — 0.0137 — —  NA — — — — — — — 0.153 (J) — 

RE16-06-72057 16-26711 23.0–25.0 QBT4 10/30/2006 — — — 0.00275 (J) — —  NA — — — — — — — — — 

RE16-06-72060 16-26712 0.0–1.0 QBT4 9/20/2006 — — — — — —  NA — — — — — — — — — 

RE16-06-72061 16-26712 8.0–10.0 QBT4 9/20/2006 — — — 0.00339 (J) — —  NA — — — — — — — — — 

RE16-06-72062 16-26712 16.0–18.0 QBT4 9/20/2006 — — — 0.00352 (J) — —  NA — — — — — — — — — 

RE16-06-72065 16-26713 0.0–1.0 SOIL 9/21/2006 — — — — — —  NA — — — 0.0485 — — — — — 

RE16-06-72066 16-26713 9.3–11.0 QBT4 9/22/2006 — — — — — —  NA — — — — — — — — — 

RE16-06-72067 16-26713 16.0–18.0 QBT4 9/22/2006 — — — — — —  NA — — — — — — — 0.0753 (J) — 

RE16-06-72070 16-26714 0.0–1.0 SOIL 9/21/2006 — — — — — —  NA — — — — — — — — — 

RE16-06-72071 16-26714 8.0–10.0 QBT4 9/21/2006 — — — 0.00416 (J) — —  NA — — — — — — — 0.0977 (J) — 

RE16-06-72072 16-26714 16.0–17.5 QBT4 9/21/2006 — — — 0.0028 (J) — —  NA — — — — — — — — — 

RE16-06-72075 16-26715 0.0–1.0 SOIL 9/25/2006 — — — — — —  NA — — — — — — — — — 

RE16-06-72076 16-26715 8.0–10.0 QBT4 9/25/2006 — — — 0.00612 — —  NA — — — — — — — — — 

RE16-06-72077 16-26715 16.0–18.0 QBT4 9/25/2006 — — — 0.00469 (J) — —  NA — — — — — — — 0.332 — 

RE16-06-72080 16-26716 0.0–1.0 SOIL 9/25/2006 — — — — — —  NA — — — — — — — — — 

RE16-06-72081 16-26716 8.0–10.0 QBT4 9/25/2006 — — — 0.00351 (J) — —  NA — — — — — — — — — 

RE16-06-72082 16-26716 16.0–18.0 QBT4 9/25/2006 — — — 0.00352 (J) — —  NA — — — — — — — 0.62 — 

RE16-06-72085 16-26717 0.0–1.0 SOIL 9/26/2006 — — — — — —  NA — — — — — — — — — 

RE16-06-72086 16-26717 11.0–12.5 QBT4 9/26/2006 — — — — — —  NA — — — — — — — — — 

RE16-06-72087 16-26717 17.0–19.0 QBT4 9/26/2006 — — — — — —  NA — — — — — — — 0.998 — 

RE16-06-72090 16-26718 0.0–1.0 SOIL 9/27/2006 — — — — — —  NA — — — — — — — — — 

RE16-06-72091 16-26718 14.6–16.0 QBT4 9/27/2006 — — — — — —  NA — — — — — — — — — 

RE16-06-72092 16-26718 19.0–21.5 QBT4 9/27/2006 — — — — — —  NA — — — — — — — 0.714 (J) — 

RE16-06-72277 16-26734 0.0–0.5 SOIL 9/28/2006 — — — 0.0038 (J) — —  NA — — 0.0454 0.0808 — — — — — 

RE16-06-72281 16-26735 0.0–1.0 SOIL 12/7/2006 — — — — — —  NA — — — 0.0161 (J) — — — — — 

RE16-06-72285 16-26736 0.0–1.0 SOIL 12/7/2006 — — — — — —  NA — — — 0.0446 — — — — — 

RE16-06-72289 16-26737 0.0–1.0 SOIL 12/7/2006 — — — — — —  NA 0.0117 (J) — — 0.124 (J) — — — — — 

RE16-06-71762 16-26840 14.0–16.0 QBT4 10/11/2006 — — — 0.00503 (J) — —  NA — — — — — — — — — 

RE16-06-71763 16-26840 2 2.0–24.0 QBT4 10/11/2006 — — — 0.004 (J) — —  NA — — — — — — — — — 

RE16-06-71764 16-26840 39.0–41.5 QBT4 10/12/2006 — — — — — —  NA — — — — — — — 0.07 (J) — 



16-007(a)-99 and 16-008(a)-99 Investigation Report 

EP2007-0666 119 November 2007 

Table 6.2-3 (continued) 

Sample ID Location ID 
Depth 

(ft) Media 
Collection 

Date 3,5
-D

in
itr

oa
ni

lin
e 

Ac
en

ap
ht

he
ne

 

Ac
en

ap
ht

hy
len

e 

Ac
et

on
e 

Am
in

o-
2,6

-
di

ni
tro

to
lu

en
e[

4-
] 

Am
in

o-
4,6

-
di

ni
tro

to
lu

en
e[

2-
] 

Am
in

o-
DN

Ts
 

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
-] 

RE16-07-4265 16-600933 5.0–6.5 SOIL 8/6/2007 — — — — — —  NA — — — — — — — — — 

RE16-07-4266 16-600933 15.0–16.0 QBT4 8/6/2007 — — — — — —  NA — — — — — — — — — 

RE16-07-4279 16-600935 10.0–11.0 QBT4 7/20/2007 — — — — — 0.381 (J)  NA — — — — — — — — — 

RE16-07-4280 16-600935 20.5–21.0 QBT4 7/20/2007 — — — — — —  NA — — — — — — — — — 

RE16-07-4287 16-600936 0.0–0.5 SOIL 7/25/2007 0.268 (J) — — — — —  NA — — — — — — — — — 

RE16-07-4285 16-600936 5.5–6.5 SOIL 7/23/2007 — — — — — 0.239 (J)  NA — — — — — — — — — 

RE16-07-4286 16-600936 20.5–21.0 QBT4 7/23/2007 — — — — — 0.196 (J)  NA — — — — — — — — — 

RE16-07-4294 16-600937 0.0–0.5 SOIL 7/25/2007 0.254 (J) — — — — —  NA — — — — — — — — — 

RE16-07-4291 16-600937 4.0–5.0 SOIL 7/23/2007 — — — — — —  NA — — — — — — — — — 

RE16-07-4292 16-600937 6.0–7.0 QBT4 7/23/2007 — — — — — 0.159 (J)  NA — — — — — — — — — 

RE16-07-4293 16-600937 19.5–20.5 QBT4 7/25/2007 0.255 (J) — — 0.00266 (J) — —  NA — — — — — — — — — 

RE16-07-4311 16-600938 3.5–5.0 SOIL 7/19/2007 — — — 0.00735 (J) — 0.48 (J)  NA — — — — — — — — — 

RE16-07-4312 16-600938 17.0–18.5 QBT4 7/19/2007 — — — — — 0.633  NA — — — — — — — — — 

RE16-07-4313 16-600938 40.5–4 2.0 QBT4 7/24/2007 — — — — — 0.192 (J)  NA — — — — — — — — — 

RE16-07-4314 16-600938 70.5–71.5 QBT4 7/24/2007 — — — — — —  NA — — — — — — — — — 

RE16-07-4315 16-600938 80.5–81.0 QBT4 7/24/2007 — — — — — —  NA — — — — — — — — — 

RE16-07-4316 16-600938 115.5–117.0 QBT4 7/25/2007 — — — — — —  NA — — — — — — — — — 

RE16-07-4317 16-600938 148.0–150.5 QBT4 7/25/2007 — — — 0.0149 (J) — —  NA — — — — — — — — — 
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0316-96-0080 16-02240 3.0–3.5 SOIL 5/23/1996 — — — — — — — — — — — — — — — 

0316-96-0153 16-02240 4.5–5.5 SOIL 5/23/1996 — — — — — — — 0.265 — — — 1 — — — 

0316-96-0110 16-02255 3.0–3.5 SOIL 5/31/1996 — — — — — — — — — — 0.001 (J) — — — — 

0316-96-0010 16-02340 4.0–4.5 FILL 4/5/1996 — — — — — — — — — — — — — — — 

0316-96-0011 16-02341  2.0–2.5 FILL 4/5/1996 — — — 0.57 (J) — — — — — — — — — — — 

0316-96-0076 16-02346 0.0–0.5 SOIL 6/6/1996 — — 0.2 (J) — — — — — 0.18 (J) — — — — — — 

0316-96-0077 16-02347 0.0–0.5 SOIL 6/6/1996 — — — — — — 0.003 (J) — — — — — — 0.003 (J+) — 

0316-96-0078 16-02348 0.0–0.5 SOIL 6/6/1996 — — — — — — 0.003 (J) — — — — — — 0.001 (J+) — 

0316-96-0079 16-02349 0.0–0.5 SOIL 6/6/1996 — — — — — — 0.002 (J+) — — — — — — — — 

0316-96-0022 16-02350 3.0–3.5 FILL 4/3/1996 — — — — — — — — — — — 0.9 — — — 

0316-96-0023 16-02351 3.0–3.5 FILL 4/3/1996 — — — — — — — — — — — 0.484 — — — 

0316-96-0024 16-02352  2.0–2.5 FILL 4/3/1996 — — — — — — — — — — — 0.343 — — — 

0316-96-0147 16-02354 6.0–7.0 SOIL 5/10/1996 — — — — — — — — — — — — — — — 

0316-96-0086 16-02356 0.0–0.5 SOIL 6/4/1996 — — — — — — 0.002 (J) — — — — — — — — 

0316-96-0087 16-02357 0.0–0.5 SOIL 6/4/1996 — — — — — — — — — — — — — 0.001 (J) — 

0316-96-0088 16-02358 0.0–0.5 SOIL 6/4/1996 — — — — — — — — — — — — — 0.005 — 

0316-96-0089 16-02359 0.0–0.5 SOIL 6/4/1996 — — — — — — 0.001 (J) — — — — — — — — 

0316-96-0095 16-02361 6.5–7.0 QBT4 8/9/1996 — — — — — —  NA — — — — — — — — 

0316-96-0160 16-02361 7.0–7.5 QBT4 8/9/1996 — — — — — —  NA — — — — — — — — 

0316-96-0102 16-02362 6.0–6.5 QBT4 8/9/1996 — — — — — —  NA — — — — — — — — 

0316-96-0161 16-02362 6.5–7.0 QBT4 8/9/1996 — — — — — —  NA — — — — — — — — 

0316-96-0033 16-02363 4.5–5.0 SOIL 5/22/1996 — — — — — — — 0.076 — — — 1.34 — — — 

0316-96-0154 16-02363 6.5–7.5 SOIL 5/28/1996 — — — — — — — 0.124 — — — 0.548 — — — 

0316-96-0092 16-02364 4.5–5.0 SOIL 5/30/1996 — — — — — — — — — — — — — — — 

0316-96-0157 16-02364 5.0–6.0 SOIL 5/30/1996 — — — — — — — — — — — — — — — 

0316-96-0096 16-02366 4.0–4.5 SOIL 6/6/1996 — — — — — — — — — — — — — — — 

0316-96-0097 16-02367 0.0–0.5 SOIL 6/6/1996 — — — — — — — — — — — — — — — 

0316-96-0098 16-02368 0.0–0.5 SOIL 6/6/1996 — — — — — — 0.002 (J) — 0.047 (J) — — — — 0.011 — 

0316-96-0099 16-02369 0.0–0.5 SOIL 6/6/1996 — — — — — — 0.001 (J+) — — — — — — 0.003 (J+) — 

0316-96-0100 16-02370 3.5–4.0 SOIL 5/30/1996 — — — — — — — — — — — — — — — 

0316-96-0158 16-02370 4.0–5.0 SOIL 5/30/1996 — — — — — — — — — — — — — — — 

0316-96-0148 16-02372  2.0–3.0 SOIL 5/21/1996 — — — — — — — — — — — — — — — 

0316-96-0208 16-02373 4.0–4.5 SOIL 5/21/1996 — — — — — — — 0.069 (J) — — — — — — — 
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0316-96-0149 16-02373 5.5–6.0 SOIL 5/21/1996 — — — — — — — 0.066 (J) — — — 0.272 — — — 

0316-96-0045 16-02375 0.0–0.5 SOIL 5/17/1996  NA  NA  NA  NA  NA  NA  NA —  NA  NA  NA —  NA  NA  NA 

0316-96-0108 16-02376 0.0–0.5 SOIL 6/5/1996 — — 0.045 (J) — — — 0.002 (J+) — 0.04 (J) — — — — — — 

0316-96-0106 16-02377 0.0–0.5 SOIL 6/5/1996 — — — — — — 0.002 (J+) — — — — — — — — 

0316-96-0107 16-02378 0.0–0.5 SOIL 6/5/1996 — — — — — — 0.003 (J+) — — — — — — 0.009 (J+) — 

0316-96-0109 16-02379 0.0–0.5 SOIL 6/5/1996 — — — 0.078 (J) — — 0.002 (J) — — — — — — 0.003 (J) — 

0316-96-0053 16-02381 3.0–3.5 SOIL 3/27/1996 — — — — — — — — — — — — — — — 

0316-96-0054 16-02383 2.5–3.0 SOIL 3/27/1996 — — — — — — — — — — — — — — — 

0316-96-0055 16-02384 3.5–4.0 SOIL 3/27/1996 — — — — — — — — — — — — — — — 

0316-96-0056 16-02386 1.5– 2.0 SOIL 3/27/1996 0.083 (J) — — — — — 0.011 — — — — — — — — 

0316-96-0116 16-02388 0.0–0.5 SOIL 6/4/1996 — — — — — — 0.001 (J) — — — — — — 0.016 — 

0316-96-0117 16-02389 0.0–0.5 SOIL 6/4/1996 — — — — — — — — — — — — — 0.003 (J) — 

0316-96-0118 16-02390 0.0–0.5 SOIL 6/4/1996 — — — — — — 0.067 (J-) — — — — — — 0.012 (J-) — 

0316-96-0051 16-02392 4.0–4.5 SOIL 3/28/1996 — — — — — — — — — — — — — — — 

0316-96-0052 16-02393 4.0–4.5 SOIL 3/28/1996 — — — — — — — — — — — — — — — 

0316-96-0058 16-02393 7.0–8.0 QBT4 5/13/1996 — — — — — — — — — — — — — — — 

0316-96-0059 16-02394 7.5–8.0 QBT4 4/23/1996 — — — — — — — — — — — — — — 0.01 

0316-96-0201 16-02415 7.5–8.0 QBT4 5/9/1996 — — — — — — — — — — —  NA — — — 

0316-96-0202 16-02418 7.0–7.5 QBT4 5/9/1996 — — — — — — — — — — —  NA — — — 

0316-96-0020 16-02421 4.0–4.5 SOIL 4/2/1996 — — — — — — — — — — — 0.712 — — — 

0316-96-0028 16-02421 7.0–8.0 SOIL 5/10/1996 — — — — — — — — — — — 0.379 — — — 

0316-96-0021 16-02422 4.0–4.5 FILL 4/2/1996 — — — — — — — — — — — 1.61 — — — 

0316-96-0203 16-02422 6.5–7.0 QBT4 5/9/1996 — — — — — — — — — — —  NA — — — 

0316-96-0029 16-02422 7.0–8.0 QBT4 4/23/1996  NA  NA  NA  NA  NA  NA  NA —  NA  NA  NA —  NA  NA  NA 

0316-96-0030 16-02425 4.0–4.5 SOIL 4/12/1996 — — 0.36 (J) — — — — — 0.53 0.048 (J) — — 0.082 (J) — — 

0316-96-0031 16-02427 4.0–4.5 SOIL 4/12/1996 — — — — — — — — 0.057 (J) — — 0.601 0.043 (J) — — 

0316-96-0038 16-02427 7.0–8.0 QBT4 5/13/1996 — — — — — — — — — — — — — — — 

0316-96-0032 16-02430 4.0–4.5 SOIL 4/12/1996 — — — — — — — — — — — 0.723 — — — 

0316-96-0039 16-02430 7.0–8.0 QBT4 5/13/1996 — — 0.069 (J) — — — — — 0.14 (J) — — — — — — 

0316-96-0041 16-02433 4.0–4.5 SOIL 4/18/1996  NA  NA  NA  NA  NA  NA  NA —  NA  NA  NA 0.218  NA  NA  NA 

0316-96-0048 16-02433 7.0–8.0 SOIL 4/23/1996  NA  NA  NA  NA  NA  NA  NA —  NA  NA  NA 0.253  NA  NA  NA 

0316-96-0042 16-02434 4.0–4.5 FILL 5/17/1996 — — — — — — — — — — — — — — — 

0316-96-0049 16-02436 6.5–7.0 SOIL 4/23/1996  NA  NA  NA  NA  NA  NA  NA —  NA  NA  NA —  NA  NA  NA 
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0316-96-0132 16-02547 0.67–1.17 SOIL 6/3/1996 — — — — — — — — — — — — — — — 

0316-96-0133 16-02550 0.67–1.17 SOIL 6/3/1996 — — — — — — — — — — — — — — — 

0316-96-0134 16-02554 0.67–1.17 SOIL 6/3/1996 — — — — — — — — — — — — — — — 

0316-96-0135 16-02555 0.67–1.17 SOIL 6/3/1996 — — 0.065 (J) — 0.073 (J) — 0.001 (J) — 0.28 (J) 0.14 (J) — — — — — 

0316-96-0136 16-02560 1.5– 2.0 SOIL 5/2/1996 — — — — — — — — — — — — — — — 

0316-96-0137 16-02563 1.5– 2.0 SOIL 5/2/1996 — — — — — — — — — — — — — — — 

0316-96-0138 16-02568 0.67–1.17 SOIL 5/7/1996 — — — — — — — — — — — — — — — 

0316-96-0140 16-02572 0.67–1.17 SOIL 6/3/1996 — — — — — — — — — — — — — — — 

0316-96-0141 16-02575 0.67–1.17 SOIL 6/3/1996 — — — — — — — — — — — — — — — 

0316-96-0146 16-02595 6.5–7.5 SOIL 5/10/1996 — — — — — — — — — — — 0.823 — — — 

0316-96-0119 16-02635 0.0–0.5 SOIL 6/4/1996 — — — — — — — — — — — — — 0.03 (J-) — 

0316-98-0418 16-02669 37.5–38.5 QBT4 2/3/1998 — — — — — — — — — — — — — — — 

0316-98-0419 16-02669 109.0–110.0 QBT4 2/27/1998 — — — — — — — — — — — — — — — 

RE16-06-71606 16-26643 3.0–6.0 QBT4 10/24/2006 — — — — — — — — — — — — — — — 

RE16-06-71607 16-26643 28.0–30.2 QBT4 11/7/2006 — — — — — — — — — — — 0.292 (J) — — — 

RE16-06-71608 16-26643 38.0–40.5 QBT4 11/7/2006 — — — — — — — — — — — 0.28 (J) — — — 

RE16-06-71609 16-26643 53.0–55.0 QBT4 11/7/2006 — — — — — — — — — — — 0.398 (J) — — — 

RE16-07-4331 16-26643 81.0–8 2.0 QBT4 8/1/2007 — — — — — — — — — — — — — — — 

RE16-07-4332 16-26643 119.5–120.5 QBT4 8/1/2007 — — — — — — — — — — — — — — — 

RE16-07-4333 16-26643 136.0–137.5 QBT4 8/1/2007 — — — — — — — — — — — — — — — 

RE16-07-4335 16-26643 137.5–139.0 QBT4 8/1/2007 — — — — — — — — — — — — — — — 

RE16-07-4334 16-26643 149.0–150.5 QBT4 8/1/2007 — — — — — — — — — — — — — — — 

RE16-07-4336 16-26644 80.5–8 2.0 QBT3 8/3/2007 — — — — — — — — — — — — — — — 

RE16-07-4337 16-26644 121.0–12 2.0 QBT3 8/3/2007 — — — — — — — — — — — — — — — 

RE16-07-4338 16-26644 143.5–145.0 QBT3 8/3/2007 — — — — — — — — — — — — — — — 

RE16-07-4339 16-26644 149.0–150.5 QBT3 8/3/2007 — — — — — — — — — — — — — — — 

RE16-06-71687 16-26647 0.0–1.5 SOIL 11/3/2006 — — — — — — — — — — — — — 0.00114 (J) — 

RE16-06-71688 16-26647 8.0–10.0 QBT4 11/3/2006 — — — — — — — — — — — — — — — 

RE16-06-71689 16-26647 18.0–20.5 QBT4 11/3/2006 — — — — — — — — — — — 0.303 (J) — — — 

RE16-06-71716 16-26651 0.0–1.0 SOIL 10/27/2006 — — — — — — — — — — — — — — — 

RE16-06-71711 16-26651 18.0–20.5 QBT4 10/27/2006 — — — — — — — — — — — — — — — 

RE16-06-71712 16-26651 23.0–25.3 QBT4 10/30/2006 — — — — — — — — — — — — — — — 

RE16-06-71717 16-26652 0.0–1.5 SOIL 11/3/2006 — — — — — — — — — — — — — — — 
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RE16-06-71718 16-26652 13.0–15.0 QBT4 11/3/2006 — — — — — — — — — — — — — — — 

RE16-06-71719 16-26652 19.0–21.5 QBT4 11/3/2006 — — — — — — — — — — — 0.245 (J) — — — 

RE16-06-71720 16-26652 29.0–30.5 QBT4 11/3/2006 — — — — — — — — — — — 0.154 (J) — — — 

RE16-06-71734 16-26653 10.0–1 2.0 QBT4 10/26/2006 — — — — — — — — — — — — — — — 

RE16-06-71735 16-26653 16.0–18.0 QBT4 10/26/2006 — — — — — — — — — — — — — — — 

RE16-06-71738 16-26654 13.0–15.0 QBT4 10/26/2006 — — — — — — — — — — — — — — — 

RE16-06-71742 16-26655 18.0–20.5 QBT4 10/26/2006 — — — — — — — — — — — — — — — 

RE16-06-71746 16-26656 14.0–16.0 QBT4 10/27/2006 — — — — — — — — — — — — — — — 

RE16-06-71750 16-26657 18.0–20.5 QBT4 10/10/2006 — — — — — — — — — — — — — — — 

RE16-06-71751 16-26657 26.0–28.0 QBT4 10/10/2006 — — — — — — — — — — — — — — — 

RE16-06-71754 16-26658 18.0–20.5 QBT4 10/11/2006 — — — — — — — — — — — — — — — 

RE16-06-71755 16-26658 26.0–28.0 QBT4 10/11/2006 — — — — — — — — — — — — — — — 

RE16-06-71758 16-26659 15.0–17.0 QBT4 10/11/2006 — — — — — — — — — — — — — — — 

RE16-06-71759 16-26659 22.0–24.0 QBT4 10/11/2006 — — — — — — — — — — — — — — — 

RE16-06-71788 16-26660 10.4–13.0 QBT4 10/6/2006 — — — — — — — — — — — — — — — 

RE16-06-71789 16-26660 16.0–18.0 QBT4 10/6/2006 — — — — — — — — — — — — — — — 

RE16-06-71790 16-26660 33.0–33.5 QBT4 10/6/2006 — — — — — — — — — — — — — — — 

RE16-06-71792 16-26661 8.0–10.0 QBT4 10/10/2006 — — — — — — — — — — — — — — — 

RE16-06-71793 16-26661 16.0–18.0 QBT4 10/10/2006 — — — — — — — — — — — — — — — 

RE16-06-71796 16-26662 8.0–10.0 QBT4 10/10/2006 — — — — — — — — — — — — — — — 

RE16-06-71797 16-26662 16.0–18.0 QBT4 10/10/2006 — — — — — — — — — — — — — — — 

RE16-06-71798 16-26662 20.5–21.0 QBT4 10/10/2006 — — — — — — — — — — — — — — — 

RE16-06-71800 16-26663 8.0–10.0 QBT4 10/10/2006 — — — — — — — — — — — — — — — 

RE16-06-71801 16-26663 16.0–18.0 QBT4 10/10/2006 — — — — — — — — — — — — — — — 

RE16-06-71804 16-26664 4.0–6.0 QBT4 10/24/2006 — — — — — — — — — — — — — — — 

RE16-06-71805 16-26664 9.0–10.8 QBT4 10/24/2006 — — — — — — — — — — — — — — — 

RE16-06-71811 16-26665 4.0–6.0 QBT4 10/24/2006 — — — — — — — — — — — — — — — 

RE16-06-71808 16-26665 11.0–13.0 QBT4 10/24/2006 — — — — — — — — — — — — — — — 

RE16-06-71812 16-26666 4.0–6.0 QBT4 10/24/2006 — — — — — — — — — — — — — — 0.00317 (J) 

RE16-06-71813 16-26666 9.0–11.7 QBT4 10/24/2006 — — — — — — — — — — — — — — — 

RE16-06-71816 16-26667 2.3–4.0 QBT4 10/24/2006 — — — — — — — — — — — — — — — 

RE16-06-71817 16-26667 7.0–9.0 QBT4 10/24/2006 — — — — — — — — — — — — — — — 

RE16-06-71838 16-26669 3.3–5.3 QBT4 11/1/2006 — — — — — — — — — — — 0.214 (J) — — — 
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RE16-06-71839 16-26669 40.5–41.4 QBT4 11/2/2006 — — — — — — — — — — — — — — — 

RE16-06-71840 16-26669 63.0–64.5 QBT4 11/2/2006 — — — — — — — — — — — 0.286 (J) — — — 

RE16-06-71842 16-26670 8.0–10.0 QBT4 11/2/2006 — — — — — — — — — — — — — — — 

RE16-06-71843 16-26670 15.0–16.5 QBT4 11/2/2006 — — — — — — — — — — — — — — — 

RE16-06-71846 16-26671 16.0–17.5 QBT4 10/31/2006 — — — — — — — — — — — — — — — 

RE16-06-71854 16-26673 18.0–20.5 QBT4 10/31/2006 — — — — — — — — — — — — — — — 

RE16-06-71855 16-26673 27.0–28.7 QBT4 11/1/2006 — — — — — — — — — — — — — — — 

RE16-06-71858 16-26674 9.7–10.3 QBT4 11/1/2006 — — — — — — — — — — — — — — — 

RE16-06-71859 16-26674 16.0–18.0 QBT4 11/1/2006 — — — — — — — — — — — — — — — 

RE16-07-4267 16-26676 5.5–6.3 SOIL 8/8/2007 — — — — — — — — — — — 0.247 (J) — — — 

RE16-06-72670 16-26678 8.2–10.2 QBT4 10/26/2006 — — — — — — — — — — — — — — — 

RE16-06-72671 16-26678 15.0–16.6 QBT4 10/26/2006 — — — — — — — — — — — — — — — 

RE16-06-72674 16-26679 3.0–5.0 QBT4 10/25/2006 — — — — — — — — — — — — — — — 

RE16-06-72675 16-26679 11.0–13.0 QBT4 10/25/2006 — — — — — — — — — — — — — — — 

RE16-06-72678 16-26680 3.0–5.0 QBT4 10/25/2006 — — — — — — — — — — — 0.388 (J) — — — 

RE16-06-72679 16-26680 11.0–12.5 QBT4 10/25/2006 — — — — — — — — — — — 0.247 (J) — — — 

RE16-06-72680 16-26680 41.0–43.0 QBT4 10/25/2006 — — — — — — — — — — — — — — — 

RE16-06-71888 16-26681 6.7–8.0 QBT4 10/4/2006 — — — — — — — — — — — — — — — 

RE16-06-71889 16-26681 11.0–13.0 QBT4 10/4/2006 — — — — — — — — — — — — — — — 

RE16-06-71896 16-26683 2.4–4.5 QBT4 10/4/2006 — — — — — — — — — — — — — — — 

RE16-06-71901 16-26684 8.0–9.4 QBT4 11/6/2006 — — — — — — — — — — — — — — — 

RE16-06-71904 16-26685 4.0–6.0 QBT4 11/6/2006 — — — — — — — — — — — — — — — 

RE16-06-71905 16-26685 9.0–10.5 QBT4 11/6/2006 — — — — — — — — — — — — — — — 

RE16-06-71908 16-26686 4.8–7.0 QBT4 11/6/2006 — — — — — — — — — — — — — — — 

RE16-06-71909 16-26686 9.0–11.2 QBT4 11/6/2006 — — — — — — — — — — — — — — — 

RE16-06-71912 16-26687 4.2–6.2 QBT4 11/6/2006 — — — — — — — — — — — — — — — 

RE16-06-71913 16-26687 8.0–9.4 QBT4 11/6/2006 — — — — — — — — — — — — — — — 

RE16-06-71936 16-26689 21.0–23.0 QBT4 9/19/2006 — — — — — — — — — — — — — — — 

RE16-06-71938 16-26690 8.0–10.0 QBT4 9/19/2006 — — — — — — — — — — — — — — — 

RE16-06-71939 16-26690 16.0–18.0 QBT4 9/19/2006 — — — — — — — — — — — 0.15 (J) — — — 

RE16-06-71942 16-26691 13.0–15.0 QBT4 9/20/2006 — — — — — — — — — — — 0.384 (J) — — — 

RE16-06-71943 16-26691 20.5–2 2.0 QBT4 9/20/2006 — — — — — — — — — — — 0.289 (J) — — — 

RE16-06-71946 16-26692 8.0–10.0 QBT4 9/20/2006 — — — — — — — — — — — 0.262 (J) — — — 



16-007(a)-99 and 16-008(a)-99 Investigation Report 

EP2007-0666 125 November 2007 

Table 6.2-3 (continued) 

Sample ID Location ID Depth (ft) Media 
Collection 

Date Bu
ty

lb
en

zy
lp

ht
ha

lat
e 

Ch
lo

ro
fo

rm
 

Ch
ry

se
ne

 

Di
-n

-o
ct

ylp
ht

ha
lat

e 

Di
be

nz
of

ur
an

 

Di
ch

lo
ro

et
he

ne
[1

,1-
] 

Di
ch

lo
ro

et
he

ne
[c

is-
1,2

-] 

Di
ni

tro
to

lu
en

e[
2,4

-] 

Fl
uo

ra
nt

he
ne

 

Fl
uo

re
ne

 

He
xa

no
ne

[2
-] 

HM
X 

In
de

no
(1

,2,
3-

cd
)p

yr
en

e 

Iso
pr

op
ylt

ol
ue

ne
[4

-] 

Me
th

yle
ne

 C
hl

or
id

e 

RE16-06-71947 16-26692 16.0–18.0 QBT4 9/20/2006 — — — — — — — — — — — — — — — 

RE16-07-4368 16-26692 25.0–27.0 QBT4 8/7/2007 — — — — — — — — — — — 0.443 (J) — — 0.00487 (J) 

RE16-07-4369 16-26692 30.5–3 2.0 QBT4 8/7/2007 — — — — — — — — — — — — — — — 

RE16-07-4370 16-26692 43.0–44.5 QBT4 8/7/2007 — — — — — — — — — — — 0.444 (J) — — 0.00303 (J) 

RE16-06-71950 16-26693 8.0–10.0 QBT4 9/22/2006 — — — — — — — — — — — — — — — 

RE16-06-71951 16-26693 16.0–18.0 QBT4 9/22/2006 — — — — — — — — — — — — — — — 

RE16-06-71954 16-26694 8.3–11.0 QBT4 9/21/2006 — — — — — — — — — — — — — — — 

RE16-06-71955 16-26694 15.0–17.0 QBT4 9/21/2006 — — — — — — — — — — — — — — — 

RE16-06-71958 16-26695 5.0–6.5 QBT4 9/25/2006 — 0.000395 (J) — — — — — — — — — — — — — 

RE16-06-71959 16-26695 11.0–13.0 QBT4 9/25/2006 — 0.000287 (J) — — — — — — — — — — — — — 

RE16-06-71962 16-26696 8.4–10.0 QBT4 9/25/2006 — 0.000357 (J) — — — — — — — — — — — — — 

RE16-06-71963 16-26696 16.0–18.0 QBT4 9/25/2006 — 0.000327 (J) — — — — — — — — — — — — — 

RE16-06-71966 16-26697 9.3–11.0 QBT4 9/26/2006 — 0.000262 (J) — — — — — — 0.025 (J) — — — — — — 

RE16-06-71967 16-26697 16.0–18.0 QBT4 9/26/2006 — 0.000287 (J) — — — — — — — — — — — — — 

RE16-06-71968 16-26697 40.5–41.5 QBT4 9/26/2006 — 0.000291 (J) — — — — — — — — — — — — — 

RE16-06-71970 16-26698 10.3–11.5 QBT4 9/27/2006 — 0.000247 (J) — — — — — — — — — — — — — 

RE16-06-71971 16-26698 16.0–18.0 QBT4 9/27/2006 — — — — — — — — — — — — — — — 

RE16-06-71989 16-26699 13.0–14.5 QBT4 10/31/2006 — — — — — — — — — — — — — — — 

RE16-06-71990 16-26699 18.0–19.2 QBT4 10/31/2006 — — — — — — — — — — — — — — — 

RE16-06-71994 16-26700 18.0–20.5 QBT4 10/31/2006 — — — — — — — — — — — — — — — 

RE16-06-71997 16-26701 0.0– 2.0 SOIL 9/20/2006 — — — — — — — — — — — — — — — 

RE16-06-71998 16-26701 13.0–14.3 QBT4 9/20/2006 — — — — — — — — — — — — — — — 

RE16-06-72001 16-26702 8.0–10.5 QBT4 10/30/2006 — — — — — — — — — — — — — — — 

RE16-06-72002 16-26702 13.0–15.0 QBT4 10/30/2006 — — — — — — — — — — — — — — — 

RE16-06-72005 16-26703 8.0–10.0 QBT4 10/31/2006 — — — — — — — — — — — — — — — 

RE16-06-72006 16-26703 16.0–17.5 QBT4 10/31/2006 — — — — — — — — — — — — — — — 

RE16-06-72010 16-26704 4.5–6.0 QBT4 10/4/2006 — — — — — — — — — — — — — — — 

RE16-06-72011 16-26704 11.0–13.0 QBT4 10/4/2006 — — — — — — — — — — — — — — — 

RE16-06-72013 16-26705 0.0–1.0 SOIL 9/26/2006 — — — — — — — — — — — — — — — 

RE16-06-72014 16-26705 9.0–11.0 QBT4 9/26/2006 — — — — — — — — — — — — — — — 

RE16-06-72015 16-26705 17.0–19.0 QBT4 9/26/2006 — — — — — — — — — — — — — — — 

RE16-06-72017 16-26706 0.0–1.0 SOIL 9/25/2006 — — — — — — — — — — — — — — — 

RE16-06-72019 16-26706 16.0–18.0 QBT4 9/25/2006 — — — — — — — — — — — — — — 0.00256 (J) 
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RE16-06-72024 16-26707 0.0–1.0 SOIL 9/26/2006 — — — — — — — — — — — — — — — 

RE16-06-72021 16-26707 8.0–10.0 QBT4 9/26/2006 — — — — — — — — — — — — — — — 

RE16-06-72022 16-26707 16.0–18.0 QBT4 9/26/2006 — — — — — — — — — — — — — — — 

RE16-06-72025 16-26708 0.0–1.0 SOIL 9/20/2006 — — — — — — — — 0.0221 (J-) — — — — — — 

RE16-06-72026 16-26708 9.0–11.0 QBT4 9/20/2006 — — — — — — — — — — — — — — — 

RE16-06-72045 16-26709 0.0–1.0 SOIL 9/19/2006 — — 0.185 (J-) — — — — — 0.0795 (J-) — — — 0.101 (J-) — — 

RE16-06-72050 16-26710 0.0–1.0 SOIL 9/19/2006 — — — — — — — — — — — — — — — 

RE16-06-72051 16-26710 8.0–10.0 QBT4 9/19/2006 — — — — — — — — — — — 0.21 (J) — — — 

RE16-06-72052 16-26710 16.0–18.0 QBT4 9/19/2006 — — — — — — — — — — — — — — — 

RE16-06-72056 16-26711 15.0–17.0 QBT4 10/30/2006 — — — — — — — — — — — — — — — 

RE16-06-72057 16-26711 23.0–25.0 QBT4 10/30/2006 — — — — — — — — — — — — — — — 

RE16-06-72060 16-26712 0.0–1.0 QBT4 9/20/2006 — 0.000369 (J) — — — — — — — — — — — — — 

RE16-06-72061 16-26712 8.0–10.0 QBT4 9/20/2006 — 0.000244 (J) — — — — — — — — — — — — — 

RE16-06-72062 16-26712 16.0–18.0 QBT4 9/20/2006 — 0.00025 (J) — — — — — — — — — — — — — 

RE16-06-72065 16-26713 0.0–1.0 SOIL 9/21/2006 — 0.000273 (J) 0.035 (J) — — — — — 0.0379 (J) — — — — — — 

RE16-06-72066 16-26713 9.3–11.0 QBT4 9/22/2006 — 0.00033 (J) — — — — — — — — — — — — — 

RE16-06-72067 16-26713 16.0–18.0 QBT4 9/22/2006 — 0.000325 (J) — — — — — — — — — — — — — 

RE16-06-72070 16-26714 0.0–1.0 SOIL 9/21/2006 — 0.000409 (J) — — — — — — — — — — — — — 

RE16-06-72071 16-26714 8.0–10.0 QBT4 9/21/2006 — 0.000286 (J) — — — — — — — — — — — — — 

RE16-06-72072 16-26714 16.0–17.5 QBT4 9/21/2006 — 0.000304 (J) — — — — — — — — — — — — — 

RE16-06-72075 16-26715 0.0–1.0 SOIL 9/25/2006 — 0.000314 (J) — — — — — — — — — — — — — 

RE16-06-72076 16-26715 8.0–10.0 QBT4 9/25/2006 — 0.000296 (J) — — — — — — — — — — — — — 

RE16-06-72077 16-26715 16.0–18.0 QBT4 9/25/2006 — 0.00027 (J) — — — — — — — — — — — — — 

RE16-06-72080 16-26716 0.0–1.0 SOIL 9/25/2006 — 0.000309 (J) — — — — — — — — — — — — — 

RE16-06-72081 16-26716 8.0–10.0 QBT4 9/25/2006 — 0.000371 (J) — — — — — — — — — — — — — 

RE16-06-72082 16-26716 16.0–18.0 QBT4 9/25/2006 — 0.000338 (J) — — — — — — — — — — — — — 

RE16-06-72085 16-26717 0.0–1.0 SOIL 9/26/2006 — 0.000258 (J) — — — — — — 0.0125 (J) — — — — — — 

RE16-06-72086 16-26717 11.0–12.5 QBT4 9/26/2006 — 0.000302 (J) — — — — — — — — — — — — — 

RE16-06-72087 16-26717 17.0–19.0 QBT4 9/26/2006 — 0.000271 (J) — — — — — — — — — — — — — 

RE16-06-72090 16-26718 0.0–1.0 SOIL 9/27/2006 — 0.000243 (J) — — — — — — — — — — — — — 

RE16-06-72091 16-26718 14.6–16.0 QBT4 9/27/2006 — 0.000313 (J) — — — — — — — — — — — — — 

RE16-06-72092 16-26718 19.0–21.5 QBT4 9/27/2006 — — — — — — — — — — — — — — — 

RE16-06-72277 16-26734 0.0–0.5 SOIL 9/28/2006 — 0.000585 (J) 0.0652 — — — — — 0.0978 — — — — — — 
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RE16-06-72281 16-26735 0.0–1.0 SOIL 12/7/2006 — — — — — — — — 0.0128 (J) — — — — — — 

RE16-06-72285 16-26736 0.0–1.0 SOIL 12/7/2006 — — 0.0332 (J) — — — — — 0.0545 — — — — — — 

RE16-06-72289 16-26737 0.0–1.0 SOIL 12/7/2006 — 0.00051 (J+) 0.0838 — — 0.00109 (J+) — — 0.123 — — — — — — 

RE16-06-71762 16-26840 14.0–16.0 QBT4 10/11/2006 — — — — — — — — — — — — — — — 

RE16-06-71763 16-26840 2 2.0–24.0 QBT4 10/11/2006 — — — — — — — — — — — — — — — 

RE16-06-71764 16-26840 39.0–41.5 QBT4 10/12/2006 — — — — — — — — — — — — — — — 

RE16-07-4265 16-600933 5.0–6.5 SOIL 8/6/2007 — — — — — — — — — — — — — — 0.00416 (J) 

RE16-07-4266 16-600933 15.0–16.0 QBT4 8/6/2007 — — — — — — — — — — — — — — 0.00297 (J) 

RE16-07-4279 16-600935 10.0–11.0 QBT4 7/20/2007 — — — — — — — — — — — 0.311 (J) — — — 

RE16-07-4280 16-600935 20.5–21.0 QBT4 7/20/2007 — — — — — — — — — — — — — — — 

RE16-07-4287 16-600936 0.0–0.5 SOIL 7/25/2007 — — — — — — — — — — — — — — — 

RE16-07-4285 16-600936 5.5–6.5 SOIL 7/23/2007 — — — — — — — — — — — 0.447 (J) — — — 

RE16-07-4286 16-600936 20.5–21.0 QBT4 7/23/2007 — — — — — — — — — — — — — — — 

RE16-07-4294 16-600937 0.0–0.5 SOIL 7/25/2007 — 0.000494 (J) — — — — — — — — — — — — — 

RE16-07-4291 16-600937 4.0–5.0 SOIL 7/23/2007 — — — — — — — — — — — 0.457 (J) — — — 

RE16-07-4292 16-600937 6.0–7.0 QBT4 7/23/2007 — — — — — — — — — — — 0.312 (J) — — — 

RE16-07-4293 16-600937 19.5–20.5 QBT4 7/25/2007 — — — — — — — — — — — 0.705 — — — 

RE16-07-4311 16-600938 3.5–5.0 SOIL 7/19/2007 — — — — — — — — — — — 0.221 (J) — — 0.00339 (J) 

RE16-07-4312 16-600938 17.0–18.5 QBT4 7/19/2007 — — — — — — — — — — — 0.221 (J) — — — 

RE16-07-4313 16-600938 40.5–4 2.0 QBT4 7/24/2007 — — — — — — — — — — — 0.555 (J) — — — 

RE16-07-4314 16-600938 70.5–71.5 QBT4 7/24/2007 — — — — — — — — — — — — — — — 

RE16-07-4315 16-600938 80.5–81.0 QBT4 7/24/2007 — — — — — — — — — — — 0.236 (J) — — — 

RE16-07-4316 16-600938 115.5–117.0 QBT4 7/25/2007 — — — — — — — — — — — — — — — 

RE16-07-4317 16-600938 148.0–150.5 QBT4 7/25/2007 — — — — — — — — — — — — — — 0.00217 (J) 
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0316-96-0080 16-02240 3.0–3.5 SOIL 5/23/1996 — — — — — 1.21 — —  NA — — — — 0.451 0.313 

0316-96-0153 16-02240 4.5–5.5 SOIL 5/23/1996 — — — — — 3.12 — —  NA — — — — 10.4 0.276 

0316-96-0110 16-02255 3.0–3.5 SOIL 5/31/1996 — — — — — — — 0.001 (J)  NA — — — — — — 

0316-96-0010 16-02340 4.0–4.5 FILL 4/5/1996 — — — — — 0.176 (J) 0.005 (J+) —  NA — — — — — — 

0316-96-0011 16-02341 2.0–2.5 FILL 4/5/1996 — — — — — — — —  NA — — — — — — 

0316-96-0076 16-02346 0.0–0.5 SOIL 6/6/1996 — — — — 0.14 (J) — — 0.002 (J)  NA — — 0.007 0.001 (J) — — 

0316-96-0077 16-02347 0.0–0.5 SOIL 6/6/1996 — — — — — — 0.007 (J+) 0.009 (J+)  NA — — 0.016 (J+) 0.002 (J+) — — 

0316-96-0078 16-02348 0.0–0.5 SOIL 6/6/1996 — — — — — — 0.002 (J+) 0.017 (J+)  NA — — 0.017 0.002 (J+) — — 

0316-96-0079 16-02349 0.0–0.5 SOIL 6/6/1996 — — — — — — — 0.008 (J+)  NA — — 0.008 (J+) 0.002 (J+) — — 

0316-96-0022 16-02350 3.0–3.5 FILL 4/3/1996 — — — — — 8.28 — —  NA — — — — 1.08 10.7 

0316-96-0023 16-02351 3.0–3.5 FILL 4/3/1996 — — — — — 2.18 — —  NA — — — — 0.113 1.16 

0316-96-0024 16-02352 2.0–2.5 FILL 4/3/1996 — — — — — 2.19 — —  NA — — — — 0.248 1.18 

0316-96-0147 16-02354 6.0–7.0 SOIL 5/10/1996 — — — — — 1.75 — —  NA — — — 0.002 (J+) 3.3 0.28 

0316-96-0086 16-02356 0.0–0.5 SOIL 6/4/1996 — — — — — — — 0.002 (J)  NA 0.002 (J) — 0.01 — — — 

0316-96-0087 16-02357 0.0–0.5 SOIL 6/4/1996 — — — — — — — 0.003 (J)  NA — — 0.002 (J) 0.003 (J) — — 

0316-96-0088 16-02358 0.0–0.5 SOIL 6/4/1996 — — — — — — — 0.006  NA — — 0.004 (J) 0.002 (J) — — 

0316-96-0089 16-02359 0.0–0.5 SOIL 6/4/1996 — — — — — — — 0.004 (J)  NA — — 0.006 — — — 

0316-96-0095 16-02361 6.5–7.0 QBT4 8/9/1996 — — — — — 2.1 — —  NA — — — — 0.55 1.3 

0316-96-0160 16-02361 7.0–7.5 QBT4 8/9/1996 — — — — — 2.1 — —  NA — — — — 0.36 1.4 

0316-96-0102 16-02362 6.0–6.5 QBT4 8/9/1996 — — — — — — — —  NA — — — — 1.5 0.72 

0316-96-0161 16-02362 6.5–7.0 QBT4 8/9/1996 — — — — — — — —  NA — — — — 1.7 0.32 

0316-96-0033 16-02363 4.5–5.0 SOIL 5/22/1996 — — — — — 8.89 — —  NA — — — — 6.08 22.5 

0316-96-0154 16-02363 6.5–7.5 SOIL 5/28/1996 — — — — — 3.59 — —  NA — — — — 0.275 2.79 

0316-96-0092 16-02364 4.5–5.0 SOIL 5/30/1996 — — — — — 0.485 — —  NA — — — — — — 

0316-96-0157 16-02364 5.0–6.0 SOIL 5/30/1996 — — — — — 0.974 — —  NA — — — 0.001 (J) 0.373 — 

0316-96-0096 16-02366 4.0–4.5 SOIL 6/6/1996 — — — — — — — —  NA — — 0.001 (J) — — — 

0316-96-0097 16-02367 0.0–0.5 SOIL 6/6/1996 — — — — — — — —  NA — — 0.005 (J) 0.002 (J) — — 

0316-96-0098 16-02368 0.0–0.5 SOIL 6/6/1996 — — — — — — — 0.019  NA — — 0.005 (J) 0.002 (J) — — 

0316-96-0099 16-02369 0.0–0.5 SOIL 6/6/1996 — — — — — — — 0.005 (J+)  NA — — 0.004 (J+) 0.005 (J+) — — 

0316-96-0100 16-02370 3.5–4.0 SOIL 5/30/1996 — — — — — — — —  NA — — — — — 0.155 

0316-96-0158 16-02370 4.0–5.0 SOIL 5/30/1996 — — — — — 0.341 — —  NA — — — — — — 

0316-96-0148 16-02372  2.0–3.0 SOIL 5/21/1996 — — — — — — — —  NA — — — — — 0.174 

0316-96-0208 16-02373 4.0–4.5 SOIL 5/21/1996 — — — — — 2.38 — —  NA — — — — — 0.184 

0316-96-0149 16-02373 5.5–6.0 SOIL 5/21/1996 — — 0.183 (J) — — 1.01 — —  NA — — — — — 0.294 
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0316-96-0045 16-02375 0.0–0.5 SOIL 5/17/1996  NA — —  NA  NA 0.395  NA  NA  NA  NA  NA  NA  NA — — 

0316-96-0108 16-02376 0.0–0.5 SOIL 6/5/1996 — — — — 0.044 (J) 1 — 0.005 (J+)  NA — — 0.011 (J+) 0.001 (J) — — 

0316-96-0106 16-02377 0.0–0.5 SOIL 6/5/1996 — — — — — — — 0.007 (J+)  NA — — 0.008 (J+) 0.002 (J+) — — 

0316-96-0107 16-02378 0.0–0.5 SOIL 6/5/1996 — — — — — — — 0.016 (J+)  NA — — 0.013 (J+) 0.002 (J+) — — 

0316-96-0109 16-02379 0.0–0.5 SOIL 6/5/1996 — — — — — — — 0.006  NA — — 0.006 0.002 (J) — — 

0316-96-0053 16-02381 3.0–3.5 SOIL 3/27/1996 — — — — — — — —  NA — 0.001 (J) — — — — 

0316-96-0054 16-02383 2.5–3.0 SOIL 3/27/1996 — — — — — — — —  NA — — — — — — 

0316-96-0055 16-02384 3.5–4.0 SOIL 3/27/1996 — — — — — — 0.009 —  NA — — 0.011 — — — 

0316-96-0056 16-02386 1.5– 2.0 SOIL 3/27/1996 — — — — — — 0.16 —  NA — — 0.12 — — — 

0316-96-0116 16-02388 0.0–0.5 SOIL 6/4/1996 — — — — — — 0.001 (J) 0.006  NA — — 0.004 (J) 0.003 (J) — — 

0316-96-0117 16-02389 0.0–0.5 SOIL 6/4/1996 0.8 — — — — — — 0.016  NA — — — 0.002 (J) — — 

0316-96-0118 16-02390 0.0–0.5 SOIL 6/4/1996 0.43 (J) — — — — — — 0.006 (J-)  NA — — — 0.003 (J-) — — 

0316-96-0051 16-02392 4.0–4.5 SOIL 3/28/1996 — — — — — — — —  NA — 0.003 (J) — — — — 

0316-96-0052 16-02393 4.0–4.5 SOIL 3/28/1996 — — — — — 0.741 — —  NA — — — — — 0.215 

0316-96-0058 16-02393 7.0–8.0 QBT4 5/13/1996 — — — — — — 0.002 (J) —  NA — — 0.003 (J) 0.001 (J) — — 

0316-96-0059 16-02394 7.5–8.0 QBT4 4/23/1996 — — — — — — 0.013 —  NA — — 0.016 — — — 

0316-96-0201 16-02415 7.5–8.0 QBT4 5/9/1996 —  NA  NA — —  NA — —  NA — — — —  NA  NA 

0316-96-0202 16-02418 7.0–7.5 QBT4 5/9/1996 —  NA  NA — —  NA — —  NA — — — —  NA  NA 

0316-96-0020 16-02421 4.0–4.5 SOIL 4/2/1996 — 0.159 — — — 8.13 — —  NA — — — — 2.53 9.57 

0316-96-0028 16-02421 7.0–8.0 SOIL 5/10/1996 — — — — — 2.35 — —  NA — — — — 0.323 1.53 

0316-96-0021 16-02422 4.0–4.5 FILL 4/2/1996 — — — — — 1.75 — —  NA — — — — 0.375 — 

0316-96-0203 16-02422 6.5–7.0 QBT4 5/9/1996 —  NA  NA — —  NA — —  NA — — — —  NA  NA 

0316-96-0029 16-02422 7.0–8.0 QBT4 4/23/1996  NA — —  NA  NA —  NA  NA  NA  NA  NA  NA  NA 2.7 — 

0316-96-0030 16-02425 4.0–4.5 SOIL 4/12/1996 — — — 0.58 0.75 1.2 0.001 (J) —  NA — 0.002 (J) — — — 0.382 

0316-96-0031 16-02427 4.0–4.5 SOIL 4/12/1996 — — 0.182 (J) 0.053 (J) 0.046 (J) 5.84 0.002 (J) —  NA — — — — — 26.4 

0316-96-0038 16-02427 7.0–8.0 QBT4 5/13/1996 — — 0.18 (J) — — 0.671 — —  NA — — — — 1.09 0.472 

0316-96-0032 16-02430 4.0–4.5 SOIL 4/12/1996 — — — — — 8.92 0.003 (J) —  NA — 0.001 (J) — — — 0.219 

0316-96-0039 16-02430 7.0–8.0 QBT4 5/13/1996 — — — 0.11 (J) 0.1 (J) 0.814 — —  NA — — — 0.002 (J) — — 

0316-96-0041 16-02433 4.0–4.5 SOIL 4/18/1996  NA — —  NA  NA 2.05  NA  NA  NA  NA  NA  NA  NA — 0.654 

0316-96-0048 16-02433 7.0–8.0 SOIL 4/23/1996  NA — —  NA  NA 1.28  NA  NA  NA  NA  NA  NA  NA — 1.14 

0316-96-0042 16-02434 4.0–4.5 FILL 5/17/1996 — — — — — — — —  NA — — — — — 0.091 

0316-96-0049 16-02436 6.5–7.0 SOIL 4/23/1996  NA — —  NA  NA —  NA  NA  NA  NA  NA  NA  NA 0.425 — 

0316-96-0132 16-02547 0.67–1.17 SOIL 6/3/1996 — — — — — — — 0.002 (J)  NA — — 0.001 (J) 0.004 (J) — — 

0316-96-0133 16-02550 0.67–1.17 SOIL 6/3/1996 — — — — — — — —  NA — — — 0.004 (J) — — 
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0316-96-0134 16-02554 0.67–1.17 SOIL 6/3/1996 — — — 0.14 (J) 0.078 (J) — — 0.004 (J)  NA — — 0.006 — — — 

0316-96-0135 16-02555 0.67–1.17 SOIL 6/3/1996 — — — 0.47 0.18 (J) — — 0.006  NA — — 0.005 (J) 0.004 (J) — — 

0316-96-0136 16-02560 1.5– 2.0 SOIL 5/2/1996 — — — — — — — —  NA — — — 0.001 (J) — 0.317 

0316-96-0137 16-02563 1.5– 2.0 SOIL 5/2/1996 — — — — — 0.774 — —  NA — — — — — — 

0316-96-0138 16-02568 0.67–1.17 SOIL 5/7/1996 — — — — — — — —  NA — — — — — — 

0316-96-0140 16-02572 0.67–1.17 SOIL 6/3/1996 — — — — — — — —  NA — — — 0.003 (J) — — 

0316-96-0141 16-02575 0.67–1.17 SOIL 6/3/1996 — — — — — — — —  NA — — 0.002 (J) 0.003 (J) — — 

0316-96-0146 16-02595 6.5–7.5 SOIL 5/10/1996 — — — — — 8.4 — —  NA — — — — 0.729 3.62 

0316-96-0119 16-02635 0.0–0.5 SOIL 6/4/1996 1.3 — — — — — — 0.008 (J-)  NA — — — 0.004 (J-) — — 

0316-98-0418 16-02669 37.5–38.5 QBT4 2/3/1998 — — — — — 2.18 — —  NA — — — — — — 

0316-98-0419 16-02669 109.0–110.0 QBT4 2/27/1998 — — — — — — — —  NA 0.0052 — — — — — 

RE16-06-71606 16-26643 3.0–6.0 QBT4 10/24/2006 — — — — — — — —  NA — — — — — — 

RE16-06-71607 16-26643 28.0–30.2 QBT4 11/7/2006 — — — — — 0.112 (J) — 0.000351 (J)  NA — — — — 0.699 (J) — 

RE16-06-71608 16-26643 38.0–40.5 QBT4 11/7/2006 — — — — — 0.293 (J) — —  NA — — — — 1.62 (J) — 

RE16-06-71609 16-26643 53.0–55.0 QBT4 11/7/2006 — — — — — 0.652 — 0.000568 (J)  NA — — — — 1.77 (J) — 

RE16-07-4331 16-26643 81.0–8 2.0 QBT4 8/1/2007 — — — — — 0.362 (J) — —  NA — — — — 0.853 — 

RE16-07-4332 16-26643 119.5–120.5 QBT4 8/1/2007 — — — — — 0.375 (J) — —  NA — — — — 0.23 (J) — 

RE16-07-4333 16-26643 136.0–137.5 QBT4 8/1/2007 — — — — — 0.353 (J) — —  NA — — — — — — 

RE16-07-4335 16-26643 137.5–139.0 QBT4 8/1/2007 — — — — — 0.379 (J) — —  NA — — — — 0.103 (J) — 

RE16-07-4334 16-26643 149.0–150.5 QBT4 8/1/2007 — — — — — 0.122 (J) — —  NA — — — — — — 

RE16-07-4336 16-26644 80.5–8 2.0 QBT3 8/3/2007 — — — — — — — —  NA — — — — — — 

RE16-07-4337 16-26644 121.0–12 2.0 QBT3 8/3/2007 — — — — — — — —  NA — — — — — — 

RE16-07-4338 16-26644 143.5–145.0 QBT3 8/3/2007 — — — — — — — —  NA — — — — — — 

RE16-07-4339 16-26644 149.0–150.5 QBT3 8/3/2007 — — — — — — — —  NA — — — — 0.221 (J) — 

RE16-06-71687 16-26647 0.0–1.5 SOIL 11/3/2006 — — — — — — — —  NA — — — — — — 

RE16-06-71688 16-26647 8.0–10.0 QBT4 11/3/2006 — — — — — — — —  NA — — — — 0.275 (J) — 

RE16-06-71689 16-26647 18.0–20.5 QBT4 11/3/2006 — — — — — — — —  NA — — — — 0.4 (J) — 

RE16-06-71716 16-26651 0.0–1.0 SOIL 10/27/2006 — — — — — 0.207 (J) — —  NA — — — — — — 

RE16-06-71711 16-26651 18.0–20.5 QBT4 10/27/2006 — — — — — 0.622 — —  NA — — — — — — 

RE16-06-71712 16-26651 23.0–25.3 QBT4 10/30/2006 — — — — — 0.149 (J) — —  NA — — — — 1.51 (J) — 

RE16-06-71717 16-26652 0.0–1.5 SOIL 11/3/2006 — — — — — — — 0.00545  NA — — — — — — 

RE16-06-71718 16-26652 13.0–15.0 QBT4 11/3/2006 — — — — — — — —  NA — — — — 0.203 (J) — 

RE16-06-71719 16-26652 19.0–21.5 QBT4 11/3/2006 — — — — — — — —  NA — — — — 0.362 (J) — 

RE16-06-71720 16-26652 29.0–30.5 QBT4 11/3/2006 — — — — — — — —  NA — — — — 0.362 (J) — 
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RE16-06-71734 16-26653 10.0–1 2.0 QBT4 10/26/2006 — — — — — — — —  NA — — — — — — 

RE16-06-71735 16-26653 16.0–18.0 QBT4 10/26/2006 — — — — — — — —  NA — — — — — — 

RE16-06-71738 16-26654 13.0–15.0 QBT4 10/26/2006 — — — — — — — —  NA — — — — — — 

RE16-06-71742 16-26655 18.0–20.5 QBT4 10/26/2006 — — — — — — — —  NA — — — — — — 

RE16-06-71746 16-26656 14.0–16.0 QBT4 10/27/2006 — — — — — 0.237 (J) — —  NA — — — — — — 

RE16-06-71750 16-26657 18.0–20.5 QBT4 10/10/2006 — — — — — — — 0.000545 (J)  NA — — — — — — 

RE16-06-71751 16-26657 26.0–28.0 QBT4 10/10/2006 — — — — — — — —  NA — — — — — — 

RE16-06-71754 16-26658 18.0–20.5 QBT4 10/11/2006 — — — — — — — 0.000779 (J)  NA — — — — — — 

RE16-06-71755 16-26658 26.0–28.0 QBT4 10/11/2006 — — — — — — — —  NA — — — — — — 

RE16-06-71758 16-26659 15.0–17.0 QBT4 10/11/2006 — — — — — — — 0.00079 (J)  NA — — — — — — 

RE16-06-71759 16-26659 22.0–24.0 QBT4 10/11/2006 — — — — — — — 0.00102 (J)  NA — — — — — — 

RE16-06-71788 16-26660 10.4–13.0 QBT4 10/6/2006 — — — — — — — —  NA — — — — — — 

RE16-06-71789 16-26660 16.0–18.0 QBT4 10/6/2006 — — — — — — — —  NA — — — — — — 

RE16-06-71790 16-26660 33.0–33.5 QBT4 10/6/2006 — — — — — — — 0.000731 (J)  NA — — — — — — 

RE16-06-71792 16-26661 8.0–10.0 QBT4 10/10/2006 — — — — — — — 0.00057 (J)  NA — — — — — — 

RE16-06-71793 16-26661 16.0–18.0 QBT4 10/10/2006 — — — — — — — 0.000509 (J)  NA — — — — — — 

RE16-06-71796 16-26662 8.0–10.0 QBT4 10/10/2006 — — — — — — — 0.00108 (J)  NA — — — — — — 

RE16-06-71797 16-26662 16.0–18.0 QBT4 10/10/2006 — — — — — 0.238 (J) — 0.000653 (J)  NA — — — — — — 

RE16-06-71798 16-26662 20.5–21.0 QBT4 10/10/2006 — — — — — 0.174 (J) — —  NA — — — — — — 

RE16-06-71800 16-26663 8.0–10.0 QBT4 10/10/2006 — — — — — — — 0.0012  NA — — — — — — 

RE16-06-71801 16-26663 16.0–18.0 QBT4 10/10/2006 — — — — — 0.573 — 0.000502 (J)  NA — — — — — — 

RE16-06-71804 16-26664 4.0–6.0 QBT4 10/24/2006 — — — — — — — —  NA — — — — — — 

RE16-06-71805 16-26664 9.0–10.8 QBT4 10/24/2006 — — — — — — — —  NA — — — — — — 

RE16-06-71811 16-26665 4.0–6.0 QBT4 10/24/2006 — — — — — — — —  NA — — — — — — 

RE16-06-71808 16-26665 11.0–13.0 QBT4 10/24/2006 — — — — — 0.344 (J) — —  NA — — — — — — 

RE16-06-71812 16-26666 4.0–6.0 QBT4 10/24/2006 — — — — — — — —  NA — — — — — — 

RE16-06-71813 16-26666 9.0–11.7 QBT4 10/24/2006 — — — — — — — —  NA — — — — 0.535 (J) — 

RE16-06-71816 16-26667 2.3–4.0 QBT4 10/24/2006 — — — — — — — —  NA — — — — — — 

RE16-06-71817 16-26667 7.0–9.0 QBT4 10/24/2006 — — — — — — — —  NA — — — — — — 

RE16-06-71838 16-26669 3.3–5.3 QBT4 11/1/2006 — — — — — 0.489 (J) — —  NA — — — — 0.408 (J) 0.116 (J) 

RE16-06-71839 16-26669 40.5–41.4 QBT4 11/2/2006 — — — — — 2.5 — —  NA — — — — 0.133 (J) — 

RE16-06-71840 16-26669 63.0–64.5 QBT4 11/2/2006 — — — — — 6.12 — —  NA — — — — 1.55 (J) — 

RE16-06-71842 16-26670 8.0–10.0 QBT4 11/2/2006 — — — — — 0.106 (J) — 0.000495 (J)  NA — — — — — — 

RE16-06-71843 16-26670 15.0–16.5 QBT4 11/2/2006 — — — — — — — —  NA — — — — — — 
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RE16-06-71846 16-26671 16.0–17.5 QBT4 10/31/2006 — — — — — — — —  NA — — — — — — 

RE16-06-71854 16-26673 18.0–20.5 QBT4 10/31/2006 — — — — — — — —  NA — — — — — — 

RE16-06-71855 16-26673 27.0–28.7 QBT4 11/1/2006 — — — — — — — —  NA — — — — — — 

RE16-06-71858 16-26674 9.7–10.3 QBT4 11/1/2006 — — — — — — — —  NA — — — — — — 

RE16-06-71859 16-26674 16.0–18.0 QBT4 11/1/2006 — — — — — — — —  NA — — — — — — 

RE16-07-4267 16-26676 5.5–6.3 SOIL 8/8/2007 — — — — — 0.21 (J) — —  NA — — — — — — 

RE16-06-72670 16-26678 8.2–10.2 QBT4 10/26/2006 — — — — — — — —  NA — — — — — — 

RE16-06-72671 16-26678 15.0–16.6 QBT4 10/26/2006 — — — — — — — —  NA — — — — — — 

RE16-06-72674 16-26679 3.0–5.0 QBT4 10/25/2006 — — — — — — — —  NA — — — — 0.208 (J) — 

RE16-06-72675 16-26679 11.0–13.0 QBT4 10/25/2006 — — — — — — — —  NA — — — — 0.646 (J) — 

RE16-06-72678 16-26680 3.0–5.0 QBT4 10/25/2006 — — — — — 0.975 (J) — —  NA — — — — 0.602 (J) — 

RE16-06-72679 16-26680 11.0–12.5 QBT4 10/25/2006 — — — — — 2.89 — —  NA — — — — 0.857 (J) — 

RE16-06-72680 16-26680 41.0–43.0 QBT4 10/25/2006 — — — — — 0.155 (J) — —  NA — — — — — — 

RE16-06-71888 16-26681 6.7–8.0 QBT4 10/4/2006 — — — — — — — —  NA — — — — — — 

RE16-06-71889 16-26681 11.0–13.0 QBT4 10/4/2006 — — — — — — — —  NA — — — — — — 

RE16-06-71896 16-26683 2.4–4.5 QBT4 10/4/2006 — — — — — — — —  NA — — — — — — 

RE16-06-71901 16-26684 8.0–9.4 QBT4 11/6/2006 — — — — — — — —  NA — — — — — — 

RE16-06-71904 16-26685 4.0–6.0 QBT4 11/6/2006 — — — — — — — —  NA — — — — — — 

RE16-06-71905 16-26685 9.0–10.5 QBT4 11/6/2006 — — — — — — — —  NA — — — — — — 

RE16-06-71908 16-26686 4.8–7.0 QBT4 11/6/2006 — — — — — 0.165 (J) — —  NA — — — — — — 

RE16-06-71909 16-26686 9.0–11.2 QBT4 11/6/2006 — — — — — 0.243 (J) — —  NA — — — — — — 

RE16-06-71912 16-26687 4.2–6.2 QBT4 11/6/2006 — — — — — 0.346 (J) — —  NA — — — — — — 

RE16-06-71913 16-26687 8.0–9.4 QBT4 11/6/2006 — — — — — 0.228 (J) — —  NA — — — — 0.473 (J) — 

RE16-06-71936 16-26689 21.0–23.0 QBT4 9/19/2006 — — — — — 0.52 — —  NA — — — — — — 

RE16-06-71938 16-26690 8.0–10.0 QBT4 9/19/2006 — — — — — 0.478 (J) — —  NA — — — — — 0.169 (J) 

RE16-06-71939 16-26690 16.0–18.0 QBT4 9/19/2006 — — — — — 0.342 (J) — —  NA — — — — 1.36 — 

RE16-06-71942 16-26691 13.0–15.0 QBT4 9/20/2006 — — — — — 0.206 (J) — —  NA — — — — — — 

RE16-06-71943 16-26691 20.5–2 2.0 QBT4 9/20/2006 — — — — — 0.139 (J) — —  NA — — — — 0.23 (J) — 

RE16-06-71946 16-26692 8.0–10.0 QBT4 9/20/2006 — — — — — 1.39 (J) — —  NA — — — — 1.01 (J) 0.549 (J) 

RE16-06-71947 16-26692 16.0–18.0 QBT4 9/20/2006 — — — — — 0.658 (J) — —  NA — — — — 0.46 (J) 0.125 (J) 

RE16-07-4368 16-26692 25.0–27.0 QBT4 8/7/2007 — — — — — 1.66 — —  NA — — — — 6.96 0.413 (J) 

RE16-07-4369 16-26692 30.5–3 2.0 QBT4 8/7/2007 — — — — — 0.305 (J) — —  NA — — — — 0.863 — 

RE16-07-4370 16-26692 43.0–44.5 QBT4 8/7/2007 — — — — — 3.99 — —  NA — — — — 4.85 — 

RE16-06-71950 16-26693 8.0–10.0 QBT4 9/22/2006 — — — — — 0.14 (J) — —  NA — — — — — — 
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RE16-06-71951 16-26693 16.0–18.0 QBT4 9/22/2006 — — — — — 0.107 (J) — —  NA — — — — 0.352 (J) — 

RE16-06-71954 16-26694 8.3–11.0 QBT4 9/21/2006 — — — — — — — —  NA — — — — 0.326 (J) — 

RE16-06-71955 16-26694 15.0–17.0 QBT4 9/21/2006 — — — — — 0.359 (J) — —  NA — — — — 0.26 (J) — 

RE16-06-71958 16-26695 5.0–6.5 QBT4 9/25/2006 — — — — — — — —  NA — — — — — — 

RE16-06-71959 16-26695 11.0–13.0 QBT4 9/25/2006 — — — — — — — —  NA — — — — — — 

RE16-06-71962 16-26696 8.4–10.0 QBT4 9/25/2006 — — — — — — — —  NA — — — — — — 

RE16-06-71963 16-26696 16.0–18.0 QBT4 9/25/2006 — — — — — — — —  NA — — — — — — 

RE16-06-71966 16-26697 9.3–11.0 QBT4 9/26/2006 — — — — 0.0189 (J) — 0.0478 —  NA — — 0.00198 — 0.523 (J) — 

RE16-06-71967 16-26697 16.0–18.0 QBT4 9/26/2006 — — — — — — — —  NA — — — — 0.259 (J) — 

RE16-06-71968 16-26697 40.5–41.5 QBT4 9/26/2006 — — — — — — — —  NA — — — — 0.193 (J) — 

RE16-06-71970 16-26698 10.3–11.5 QBT4 9/27/2006 — — — — — — — —  NA — — — — — — 

RE16-06-71971 16-26698 16.0–18.0 QBT4 9/27/2006 — — — — — — — —  NA — — — — — — 

RE16-06-71989 16-26699 13.0–14.5 QBT4 10/31/2006 — — — — — — — 0.00117 (J)  NA — — — — — — 

RE16-06-71990 16-26699 18.0–19.2 QBT4 10/31/2006 — — — — — — — 0.00105 (J)  NA — — — — — — 

RE16-06-71994 16-26700 18.0–20.5 QBT4 10/31/2006 — — — — — — — —  NA — — — — — — 

RE16-06-71997 16-26701 0.0– 2.0 SOIL 9/20/2006 — — — — — — — 0.000552 (J)  NA — — — — — — 

RE16-06-71998 16-26701 13.0–14.3 QBT4 9/20/2006 — — — — — — — —  NA — — — — — — 

RE16-06-72001 16-26702 8.0–10.5 QBT4 10/30/2006 — — — — — — — 0.000702 (J)  NA — — — — — — 

RE16-06-72002 16-26702 13.0–15.0 QBT4 10/30/2006 — — — — — 0.175 (J) — —  NA — — — — — — 

RE16-06-72005 16-26703 8.0–10.0 QBT4 10/31/2006 — — — — — 0.342 (J) — 0.000483 (J)  NA — — — — — — 

RE16-06-72006 16-26703 16.0–17.5 QBT4 10/31/2006 — — — — — — — —  NA — — — — — — 

RE16-06-72010 16-26704 4.5–6.0 QBT4 10/4/2006 — — — — — — — —  NA — — — — — — 

RE16-06-72011 16-26704 11.0–13.0 QBT4 10/4/2006 — — — — — — — —  NA — — — — — — 

RE16-06-72013 16-26705 0.0–1.0 SOIL 9/26/2006 — — — — — — 0.00339 0.0015  NA — — 0.0008 (J) — — — 

RE16-06-72014 16-26705 9.0–11.0 QBT4 9/26/2006 — — — — — — — 0.000485 (J)  NA — — — — — — 

RE16-06-72015 16-26705 17.0–19.0 QBT4 9/26/2006 — — — — — — — 0.000361 (J)  NA — — — — — — 

RE16-06-72017 16-26706 0.0–1.0 SOIL 9/25/2006 — — — — — — — 0.00156  NA — — — — — — 

RE16-06-72019 16-26706 16.0–18.0 QBT4 9/25/2006 — — — — — — — —  NA — — — — — — 

RE16-06-72024 16-26707 0.0–1.0 SOIL 9/26/2006 — — — — — — 0.00723 0.0016  NA — — 0.00109 (J) — — — 

RE16-06-72021 16-26707 8.0–10.0 QBT4 9/26/2006 — — — — — 0.113 (J) — —  NA — — — — — — 

RE16-06-72022 16-26707 16.0–18.0 QBT4 9/26/2006 — — — — — — — —  NA — — — — — — 

RE16-06-72025 16-26708 0.0–1.0 SOIL 9/20/2006 — — — — 0.0393 (J-) — — — 3.36 — — — — — — 

RE16-06-72026 16-26708 9.0–11.0 QBT4 9/20/2006 — — — — — — — — — — — — — — — 

RE16-06-72045 16-26709 0.0–1.0 SOIL 9/19/2006 — — — — 0.105 (J-) — — —  NA — — — — — — 
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RE16-06-72050 16-26710 0.0–1.0 SOIL 9/19/2006 — — — — — — — —  NA — — — — — — 

RE16-06-72051 16-26710 8.0–10.0 QBT4 9/19/2006 — — — — — 1.27 — —  NA — — — — 0.948 (J) 0.201 (J) 

RE16-06-72052 16-26710 16.0–18.0 QBT4 9/19/2006 — — — — — 0.373 (J) — —  NA — — — — — — 

RE16-06-72056 16-26711 15.0–17.0 QBT4 10/30/2006 — — — — 0.0128 (J) — — —  NA — — — — — — 

RE16-06-72057 16-26711 23.0–25.0 QBT4 10/30/2006 — — — — — — — —  NA — — — — — — 

RE16-06-72060 16-26712 0.0–1.0 QBT4 9/20/2006 — — — — 0.013 (J) — — 0.000516 (J)  NA — — — — — — 

RE16-06-72061 16-26712 8.0–10.0 QBT4 9/20/2006 — — — — — — — —  NA — — — — — — 

RE16-06-72062 16-26712 16.0–18.0 QBT4 9/20/2006 — — — — — — — —  NA — — — — — — 

RE16-06-72065 16-26713 0.0–1.0 SOIL 9/21/2006 — — — — 0.0512 — — —  NA — — — — — — 

RE16-06-72066 16-26713 9.3–11.0 QBT4 9/22/2006 — — — — — — — —  NA — — — — — — 

RE16-06-72067 16-26713 16.0–18.0 QBT4 9/22/2006 — — — — — — — —  NA — — — — — — 

RE16-06-72070 16-26714 0.0–1.0 SOIL 9/21/2006 — — — — — — — 0.000577 (J)  NA — — — — — — 

RE16-06-72071 16-26714 8.0–10.0 QBT4 9/21/2006 — — — — — — — —  NA — — — — — — 

RE16-06-72072 16-26714 16.0–17.5 QBT4 9/21/2006 — — — — — — — —  NA — — — — — — 

RE16-06-72075 16-26715 0.0–1.0 SOIL 9/25/2006 — — — — 0.0171 (J) — — —  NA — — — — — — 

RE16-06-72076 16-26715 8.0–10.0 QBT4 9/25/2006 — — — — — — — —  NA — — — — — — 

RE16-06-72077 16-26715 16.0–18.0 QBT4 9/25/2006 — — — — — — — —  NA — — — — — — 

RE16-06-72080 16-26716 0.0–1.0 SOIL 9/25/2006 — — — — — — — —  NA — — — — — — 

RE16-06-72081 16-26716 8.0–10.0 QBT4 9/25/2006 — — — — — — — —  NA — — — — — — 

RE16-06-72082 16-26716 16.0–18.0 QBT4 9/25/2006 — — — — — — — —  NA — — — — — — 

RE16-06-72085 16-26717 0.0–1.0 SOIL 9/26/2006 — — — — 0.0206 (J) — 0.000606 (J) 0.000671 (J)  NA — — — — — — 

RE16-06-72086 16-26717 11.0–12.5 QBT4 9/26/2006 — — — — — — — —  NA — — — — — — 

RE16-06-72087 16-26717 17.0–19.0 QBT4 9/26/2006 — — — — — — — —  NA — — — — — — 

RE16-06-72090 16-26718 0.0–1.0 SOIL 9/27/2006 — — — — — — — —  NA — — — — — — 

RE16-06-72091 16-26718 14.6–16.0 QBT4 9/27/2006 — — — — — — — —  NA — — — — — — 

RE16-06-72092 16-26718 19.0–21.5 QBT4 9/27/2006 — — — — — — — —  NA — — — — — — 

RE16-06-72277 16-26734 0.0–0.5 SOIL 9/28/2006 — — — 0.0545 0.122 — — 0.00181  NA — — — — — — 

RE16-06-72281 16-26735 0.0–1.0 SOIL 12/7/2006 — — — — 0.0129 (J) — — 0.00342  NA — — — — — — 

RE16-06-72285 16-26736 0.0–1.0 SOIL 12/7/2006 — — — 0.0316 (J) 0.0578 — — 0.000508 (J)  NA — — — — — — 

RE16-06-72289 16-26737 0.0–1.0 SOIL 12/7/2006 — — — 0.0809 0.178 — 0.00136 (J) 0.00817 (J)  NA — — — — — — 

RE16-06-71762 16-26840 14.0–16.0 QBT4 10/11/2006 — — — — — — — 0.000747 (J)  NA — — — — — — 

RE16-06-71763 16-26840 2 2.0–24.0 QBT4 10/11/2006 — — — — — — — 0.000683 (J)  NA — — — — — — 

RE16-06-71764 16-26840 39.0–41.5 QBT4 10/12/2006 — — — — — 0.469 (J) — —  NA — — — — — — 

RE16-07-4265 16-600933 5.0–6.5 SOIL 8/6/2007 — — — — — 0.656 (J) — —  NA — — — — — — 
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Table 6.2-3 (continued) 
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RE16-07-4266 16-600933 15.0–16.0 QBT4 8/6/2007 — — — — — — — —  NA — — — — — — 

RE16-07-4279 16-600935 10.0–11.0 QBT4 7/20/2007 — — — — — — — —  NA — — — — 0.88 — 

RE16-07-4280 16-600935 20.5–21.0 QBT4 7/20/2007 — — — — — — — —  NA — — — — 0.13 (J) — 

RE16-07-4287 16-600936 0.0–0.5 SOIL 7/25/2007 — — — — — — — —  NA — — — — — 0.134 (J) 

RE16-07-4285 16-600936 5.5–6.5 SOIL 7/23/2007 — — — — — 0.295 (J) — —  NA — — — — 1.16 0.101 (J) 

RE16-07-4286 16-600936 20.5–21.0 QBT4 7/23/2007 — — — — — — — —  NA — — — — 0.256 (J) — 

RE16-07-4294 16-600937 0.0–0.5 SOIL 7/25/2007 — — — — — — — —  NA — — — — — — 

RE16-07-4291 16-600937 4.0–5.0 SOIL 7/23/2007 — — — — — 0.224 (J) — —  NA — — — — 0.109 (J) 0.122 (J) 

RE16-07-4292 16-600937 6.0–7.0 QBT4 7/23/2007 — — — — — 0.151 (J) — —  NA — — — — 0.667 0.137 (J) 

RE16-07-4293 16-600937 19.5–20.5 QBT4 7/25/2007 — — — — — — — —  NA — — — — 0.439 (J) — 

RE16-07-4311 16-600938 3.5–5.0 SOIL 7/19/2007 — — — — — — — —  NA — — — — 0.122 (J) 0.127 (J) 

RE16-07-4312 16-600938 17.0–18.5 QBT4 7/19/2007 — — — — — — — —  NA — — — — 0.103 (J) — 

RE16-07-4313 16-600938 40.5–4 2.0 QBT4 7/24/2007 — — — — — 0.62 (J) — —  NA — — — — 1.4 — 

RE16-07-4314 16-600938 70.5–71.5 QBT4 7/24/2007 — — — — — 0.114 (J) — —  NA — — — — 0.157 (J) — 

RE16-07-4315 16-600938 80.5–81.0 QBT4 7/24/2007 — — — — — — — —  NA — — — — 0.554 — 

RE16-07-4316 16-600938 115.5–117.0 QBT4 7/25/2007 — — — — — — — —  NA — — — — 0.128 (J) — 

RE16-07-4317 16-600938 148.0–150.5 QBT4 7/25/2007 — — — — — — — 0.000329 (J)  NA — — — — — — 
Note: Units are mg/kg. 
a NA = Not analyzed. 
b — = Not detected. 
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Table 6.2-4 
Summary of Samples Collected and Analyses Requested of Groundwater at Consolidated Unit 16-008(a)-99, 90s Line 

Sample ID Location ID 
Depth 

(ft) 
Field 
Prep 

Field QC 
Type Anions 

High 
Explosives Metals Perchlorate SVOC VOC Wet Chem 

0316-98-0420 16-02669 150–150 UFa n/ab —c 4163Rd — — — — — 

0316-98-0426 16-02669 150–150 UF n/a — — 4164R — — — — 

RE16-07-5657 16-26644 140–150 UF n/a 07-366 07-365 07-366 07-366 07-365 07-365 07-365, 07-366 

RE16-07-5658 16-26644 140–150 Fe n/a — — 07-366 — — — 07-366 
a UF = Unfiltered. 
b n/a = Not applicable. 
c — = Analysis not requested. 
d Request number. 
e F = Filtered. 

Table 6.2-5 
Summary of Inorganic Chemicals Detected in Groundwater at Consolidated Unit 16-008(a)-99, 90s Line 

Sample ID 
Location 

ID 
Depth 
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0316-98-0426 16-02669 150–150 UFa NAb NA NA 200 NA NA NA NA NA NA NA NA NA NA 

RE16-07-5657 16-26644 140–150 UF 716000 1 (J) 122 5260 49.8 5.6 70100 1330 557 162 748 4.45 (J) 88 (J) 532000 

RE16-07-5658 16-26644 140–150 Fc 1290 0.75 (J) —d 66.5 — 0.26 (J) 10400 NA — 10.9 — — NA 769 
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Table 6.2-5 (continued) 

Sample ID 
Location 
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0316-98-0426 16-02669 150–150 UF NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

RE16-07-5657 16-26644 140–150 UF 475 78700 14100 0.52 (J) 365 0.476 (J-) 76600 2.6 (J) 28500 998 — 75.3 914 2600

RE16-07-5658 16-26644 140–150 F 0.81 (J) 4130 130 — 3.5 (J) NA 4040 — 15800 NA 0.6 (J) 1.5 2.9 (J) 31.8 
Note: Units are µg/L. 
a UF = Unfiltered. 
b NA = Not analyzed. 
c F = Filtered. 
d — = Not detected. 

 

Table 6.2-6 
Summary of Organic Chemicals Detected in Groundwater at Consolidated Unit 16-008(a)-99, 30s Line 
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0316-98-0420 16-02669 150–150 UFa NAb NA —c — NA 4.03 21 281 NA NA NA — 1.27 

RE16-07-5657 16-26644 140–150 UF 0.853 (J) 9.89 0.266 (J) 0.436 5.48 (J) — 2.95 (J) 18.1 1.72 2.26 2.3 3.95 — 
Note: Units are µg/L. 
a UF = Unfiltered. 
b NA = Not analyzed. 
c — = Not detected. 
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Table 6.2-7 
Summary of Samples Collected and Analyses Requested of Surface Water at Consolidated Unit 16-008(a)-99, 90s Line 

Sample ID 
Location 
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Collection 

Date 
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RE16-98-3046 16-05826 6/25/1998 Fa —b — 4357Rc — 4356R — — — — — — 

RE16-98-3047 16-05826 6/25/1998 UFd 4358R — 4357R  4358R 4356R, 
4358R 

— — 4355R 4356R, 
4358R 

— — 

RE16-98-3075 16-05826 12/17/1998 UF 5096R 5098R 5095R — 5096R, 
5097R 

— 5094R 5094R — — — 

RE16-99-3026 16-05826 3/22/1999 UF 5348R — 5351R — 5348R, 
5349R 

— — 5347R 5348R — — 

RE16-99-3027 16-05826 3/22/1999 F — — — — 5348R — — — — — — 

RE16-99-3056 16-05826 6/23/1999 UF 5731R 5736R 5732R — 5731R, 
5735R 

— — 5730R 5731R — — 

RE16-99-3057 16-05826 6/23/1999 F — — — — 5731R — — — — — — 

RE16-99-3211 16-05826 9/21/1999 UF 6076R 6081R 6077R — 6076R, 
6078R 

— 6075R 6075R 6076R — — 

RE16-99-3212 16-05826 9/21/1999 F — — — — 6076R — — — — — — 

RE16-00-3143 16-05826 3/21/2000 UF — — 6597R — 6599R, 
6602R 

— — — — — — 

RE16-01-3128 16-05826 4/10/2001 UF 8660R 8662R 8658R — 8659R — 8657R 8657R 8659R — — 

RE16-01-3129 16-05826 4/10/2001 F — — — — 8659R — — — — — — 

RE16-02-45913 16-05826 6/25/2002 UF 893S 895S 891S, 
892S 

— 893S — — 891S 893S — — 

RE16-02-45917 16-05826 6/25/2002 F — — — — 893S — — — — — — 

RE16-02-49400 16-05826 10/9/2002 UF 1318S 1322S 1316S, 
1317S 

— 1318S — 1316S 1316S 1318S — — 

RE16-02-49401 16-05826 10/9/2002 F — — — — 1318S — — — — — — 

RE16-03-50749 16-05826 3/17/2003 UF 1632S 1634S — — 1632S — — 1630S 1632S — — 

RE16-03-50750 16-05826 3/17/2003 F — — — — 1632S — — — — — —  
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Table 6.2-7 (continued) 

Sample ID 
Location 
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RE16-04-53152 16-05826 3/30/2004 UF 2059S 2063S — — 2059S 2057S 2057S 2057S 2059S — — 

RE16-04-53153 16-05826 3/30/2004 F — — — — 2059S — — — — — — 

RE16-04-53777 16-05826 10/7/2004 UF 2419S 2422S — — 2419S 2418S — 2418S 2419S — — 

RE16-04-53778 16-05826 10/7/2004 F — — — — 2419S — — — — — — 

RE16-05-57388 16-05826 1/24/2005 UF — 2805S 2801S, 
2802S 

— 2803S — 2801S 2801S — 2804S 2801S, 
2803S 

RE16-05-57415 16-05826 1/24/2005 F — — — — 2803S — — — — — 2803S 

RE16-05-58490 16-05826 4/11/2005 UF — 3094S 3092S — 3093S — — 3092S — 3095S 3092S, 
3093S 

RE16-05-58491 16-05826 4/11/2005 F — — — — 3093S — — — — — 3093S 

EU0507090LP01 16-05826 8/25/2005 UF — — — — — — — — — 8120 — 

GF0507090LP01 16-05826 8/25/2005 F — — — — 144190 — — — — — 144190 

GU0507090LP01 16-05826 8/25/2005 UF — — 144190 — 144190 — — 144190 — — 144190 

UU0507090LP01 16-05826 8/25/2005 UF — 2111 — — — — — — — — — 

EU0510090LP01 16-05826 11/15/2005 UF — — — — — — — — — 11512, 
11878, 
11348 

— 

GF0510090LP01 16-05826 11/15/2005 F — — — — 150395 — — — — — 150395 

GU0510090LP01 16-05826 11/15/2005 UF — — 150395 — 150395 — — 150395 — — 150395 

UU0510090LP01 16-05826 11/15/2005 UF — 2143 — — — — — — — — — 

EU0602090LP01 16-05826 3/28/2006 UF — — — — — — — — — 11924, 
11751, 
18187 

— 

GU0602090LP01 16-05826 3/28/2006 UF — — 159567 — 159567 — 159567 159567 — — 159567 
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Table 6.2-7 (continued) 

Sample ID 
Location 

ID 
Collection 

Date 
Field 
Prep An

io
n 

Tr
iti

um
 

Hi
gh

 
Ex

pl
os

ive
s 

Hu
m

ic 
Ac

id
 

Me
ta

ls 

Pe
rc

hl
or

at
e 

SV
OC

 

VO
C 

W
et

 C
he

m
 

Ox
yg

en
 

Iso
to

pe
 

GE
NI

NO
RG

 

UU0602090LP01 16-05826 3/28/2006 UF — 2198 — — — — — — — — — 

RE16-07-4997 16-05826 7/28/2007 UF 07-310 — 07-310 — 07-310 07-310 07-310 07-310 07-310 — — 
a F = Filtered. 
b — = Analysis not requested. 
c Request number. 
d UF = Unfiltered. 
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Table 6.2-8 
Summary of Inorganic Chemicals Detected in Surface Water at Consolidated Unit 16-008(a)-99, 90s Line 

Sample ID Location ID 
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RE16-98-3046 16-05826 25-Jun-98 Fa 500  NAb  NA —c —  6700 —  NA  NA — 16000  NA — 

RE16-98-3047 16-05826 25-Jun-98 UF 390000  NA  — — 80 67000 24 87.8 (J) 660 5.9 67000 22000 — 

RE16-98-3075 16-05826 17-Dec-98 UF 24600  NA  NA — 6.7 (J) 4400 2.5 (J)  NA — — 14100 2900 14.6 

RE16-99-3026 16-05826 22-Mar-99 UF 80400  NA — — 21.4 15100 8.6 37.6 (J) — — 23300 3400 52.8 

RE16-99-3027 16-05826 22-Mar-99 F c 990 (J+)  NA  NA — 2.4 (J) 1260 — 19.1 (J)  NA — 4180 (J)  NA — 

RE16-99-3056 16-05826 23-Jun-99 UF 26400  NA — — 8.3 (J) 5620 2.2 (J) 25.5 (J) — — 22700 2500 16 

RE16-99-3057 16-05826 23-Jun-99 F 1580  NA  NA — — 2740 — 16.4 (J)  NA — 15600  NA — 

RE16-99-3211 16-05826 21-Sep-99 UF 4330  NA 6100 — 5.6 (J) 3520 — 16.8 (J) — — 14900 2800 2.6 (J) 

RE16-99-3212 16-05826 21-Sep-99 F 418  NA  NA — — 2980 — 17.8 (J)  NA — 14200  NA — 

RE16-00-3143 16-05826 21-Mar-00 UF 64000  NA  NA 1.9 (J) — 20000 4.7 —  NA 3.8 (J) 38000  NA 45 

RE16-01-3128 16-05826 10-Apr-01 UF 17700  NA  NA 3.8 (J) 3.8 (J) 3170 0.75 (J) 43.3 (J) 20 — 15900 16700 9.1 (J) 

RE16-01-3129 16-05826 10-Apr-01 F 4490  NA  NA 2.8 (J) 2 (J) 2370 — 42 (J)  NA — 9890  NA 2.2 (J) 

RE16-02-45913 16-05826 25-Jun-02 UF 38800  NA  NA 0.923 (J) 10.4 4440 1.41 28.1 (J) — 0.879 (J) 11500 4280 19.7 

RE16-02-45917 16-05826 25-Jun-02 F 797  NA  NA 6.44 3.04 (J) 1910 — 43.7 (J)  NA 0.109 (J) 8050  NA 1.19 (J) 

RE16-02-49400 16-05826 9-Oct-02 UF 12200  NA  NA 0.296 (J) 12.2 26200 6.74 10.7 (J) — 0.997 (J) 36900 5790 4.12 (J) 

RE16-02-49401 16-05826 9-Oct-02 F 4670  NA  NA 4.11 2.92 (J) 3540 0.186 (J) 8.74 (J)  NA 0.16 (J) 10200  NA 2.76 (J) 

RE16-03-50749 16-05826 17-Mar-03 UF 181000  NA  NA 1.04 (J-) 13.5 14300 7.66 60 — 1.88 22100 5160 93.7 

RE16-03-50750 16-05826 17-Mar-03 F 4770  NA  NA 0.496 (J-) — 3250 0.162 (J) 19.6 (J)  NA 0.065 (J) 8560  NA — 

RE16-04-53152 16-05826 30-Mar-04 UF 84200  NA  NA — 5.98 7200 3.64  NA — 1.23 10300 1180 45.7 

RE16-04-53153 16-05826 30-Mar-04 F 3300  NA  NA — — 1610 0.144 (J)  NA  NA 0.074 (J) 4210  NA 1.83 (J) 

RE16-04-53777 16-05826 7-Oct-04 UF 110000  NA  NA — 12.1 11300 4.4  NA — 0.39 (J) 19000 2660 55.8 

RE16-04-53778 16-05826 7-Oct-04 F 4060  NA  NA — — 2190 0.15 (J)  NA  NA 0.059 (J) 6520  NA 2.5 (J) 

RE16-05-57388 16-05826 24-Jan-05 UF 3620 NA  NA — — 829 0.16 NA — 0.12 0.005 0.00108 1.6 

RE16-05-57415 16-05826 24-Jan-05 F 1830 NA  NA — — 743 0.12 NA NA 0.045 0.00478 NA 1 

RE16-05-58490 16-05826 11-Apr-05 UF 1850 NA  NA NA — 2320 0.29 NA — — 0.00773 0.00103 — 

RE16-05-58491 16-05826 11-Apr-05 F 2820 NA  NA NA — 1650 0.11 NA — — 0.00647 NA — 

GU0507090LP01 16-05826 25-Aug-05 UF 21400 NA  NA 0.75 (J) — 2000 — 28.5 (J) — 0.28 (J) 0.00807 0.000817 (J) 10.6 

GF0507090LP01 16-05826 25-Aug-05 F 4000 NA  NA 0.71 (J) — 1180 — 23.7 (J) NA — 0.00615 NA 2.6 (J) 

GU0510090LP01 16-05826 15-Nov-05 UF 84000 —  NA — 9.7 (J) 8110 3.7 (J) 35.8 (J) — 0.78 (J) 0.0159 0.00189 43.8 

GF0510090LP01 16-05826 15-Nov-05 F 624 NA  NA — — 2590 — 14.5 (J) NA — 0.00866 NA — 

GU0602090LP01 16-05826 28-Mar-06 UF 799000 0.000253  NA 0.89 (J) 53 59400 32.3 189 0.000145 (J) 2.6 0.0627 0.00607 394 

RE16-07-4997 16-05826 28-Jul-07 UF 10500 (J+)  NA  NA 0.98 (J-) 6.7 (J) 8190 4.3  NA — 1.2 14800 2070 5 (J) 
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Table 6.2-8 (continued) 

Sample ID Location ID 
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RE16-98-3046 16-05826 25-Jun-98 F — —  NA  NA 380 5.3  NA — 520 —  NA —  NA 

RE16-98-3047 16-05826 25-Jun-98 UF 72 — — 380 310000 520 234 — 3800 1 10 (J) 150  NA 

RE16-98-3075 16-05826 17-Dec-98 UF 7.5 (J) 14.3 (J)  NA 150 26100 19.8  NA 5920 392 0.06 (J)  NA 15.8 (J) — 

RE16-99-3026 16-05826 22-Mar-99 UF 27.4 (J) 75.3  NA 220 79800 112  NA 14500 1100 0.22  NA 56.2 — 

RE16-99-3027 16-05826 22-Mar-99 F 1 (J) 4.6 (J)  NA  NA 549 —  NA 1220 (J) 69.7 0.04 (J)  NA 1.6 (J)  NA 

RE16-99-3056 16-05826 23-Jun-99 UF 7.7 (J) 19.6 (J)  NA 220 26600 26.5  NA 7890 606 0.07 (J)  NA 17.7 (J) — 

RE16-99-3057 16-05826 23-Jun-99 F 5.6 (J) 3.1 (J)  NA  NA 1220 —  NA 3640 (J) 48.9 —  NA 3.8 (J)  NA 

RE16-99-3211 16-05826 21-Sep-99 UF 0.61 (J) 4.7 (J)  NA 240 4500 4.8  NA 3690 (J) 128 —  NA 4.4 (J)  NA 

RE16-99-3212 16-05826 21-Sep-99 F 6.3 (J) 1.7 (J)  NA  NA 387 —  NA 3130 (J) 28.4 —  NA 3 (J)  NA 

RE16-00-3143 16-05826 21-Mar-00 UF 18 (J) 83  NA  NA 55000 85.8  NA 16000 1400 0.13 (J)  NA 32 (J)  NA 

RE16-01-3128 16-05826 10-Apr-01 UF 2.9 (J) 23 (J)  NA 391 10500 (J) 9.4  NA 5130 81.2 —  NA 7.7 (J)  NA 

RE16-01-3129 16-05826 10-Apr-01 F — 7.8 (J)  NA  NA 2260 (J) 1.9 (J)  NA 2270 (J) 14.5 (J) —  NA 1.8 (J)  NA 

RE16-02-45913 16-05826 25-Jun-02 UF 5.19 21.2  NA 257 22100 20.3  NA 6280 462 —  NA 13.7  NA 

RE16-02-45917 16-05826 25-Jun-02 F 1.46 (J) —  NA  NA 492 0.733 (J)  NA 1960 235 —  NA —  NA 

RE16-02-49400 16-05826 9-Oct-02 UF 17.3 59.4  NA 280 11200 72  NA 9110 1250 0.245  NA 15.9  NA 

RE16-02-49401 16-05826 9-Oct-02 F — 11.4  NA  NA 2540 1.95 (J)  NA 3080 238 —  NA 5.55  NA 

RE16-03-50749 16-05826 17-Mar-03 UF 23.2 64.3  NA 261 102000 56.8 (J)  NA 22200 554 0.065 (J)  NA 55.7  NA 

RE16-03-50750 16-05826 17-Mar-03 F 2.13 (J) 4.47 (J)  NA  NA 2510 1.23 (J)  NA 2610 37.4 —  NA —  NA 

RE16-04-53152 16-05826 30-Mar-04 UF 8.59 33.7 — 153 47100 34.7  NA 10200 254 —  NA 26.8  NA 

RE16-04-53153 16-05826 30-Mar-04 F 11 4.7 (J)  NA  NA 1650 0.956 (J)  NA 1260 26.9 —  NA 2.98 (J)  NA 

RE16-04-53777 16-05826 7-Oct-04 UF 10.6 48 3.8 (J) — 60200 26  NA 14400 221 0.067 (J)  NA 34.1  NA 

RE16-04-53778 16-05826 7-Oct-04 F 2.4 (J) 4 (J)  NA  NA 2020 0.67 (J)  NA 2060 33.3 —  NA 3.3 (J)  NA 

RE16-05-57388 16-05826 24-Jan-05 UF — 2.4 — — 1800 1.3 (J)  NA 0.00137 18.2 — NA 2.7  NA 

RE16-05-57415 16-05826 24-Jan-05 F 0.61 1.7 NA NA 897 0.57  NA 0.00116 11.3 — NA 2.6  NA 

RE16-05-58490 16-05826 11-Apr-05 UF — 4.3 — 0.000042 (J) 970 2.9  NA 0.0018 14.6 — NA —  NA 

RE16-05-58491 16-05826 11-Apr-05 F 3.7 3.2 NA NA 1290 —  NA 0.00164 12.7 — NA —  NA 

GU0507090LP01 16-05826 25-Aug-05 UF 2.4 (J) 9.8 (J) — 0.000107 12100 8.6  NA 0.00392 93.6 — — 9.8  NA 

GF0507090LP01 16-05826 25-Aug-05 F 2 5.7 (J) NA NA 2140 1.3  NA 0.00181 25 — — —  NA 

GU0510090LP01 16-05826 15-Nov-05 UF 10.7 35.4 — 0.000144 45300 41  NA 0.012 392 — — 28.8  NA 

GF0510090LP01 16-05826 15-Nov-05 F 1.4 (J) — NA NA 337 —  NA 0.00231 72.9 — — 1.4 (J)  NA 

GU0602090LP01 16-05826 28-Mar-06 UF 99.4 348 0.0000053 — 508000 293  NA 0.0867 3310 1.1 4.7 (J) 265  NA 

RE16-07-4997 16-05826 28-Jul-07 UF 4.5 (J) 25.5 — 179 6530 (J+) 54  NA 4440 379 0.11 (J)  NA 4.8 (J) 862 
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Table 6.2-8 (continued) 

Sample ID Location ID 
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RE16-98-3046 16-05826 25-Jun-98 F  NA  NA 9400 — — 10000  NA  NA —  NA  NA — 37 

RE16-98-3047 16-05826 25-Jun-98 UF 4100  NA 60000 — — 9300 1360 18000 5.3  NA — 380 670 

RE16-98-3075 16-05826 17-Dec-98 UF  NA  NA 9480 3.6 (J) — 5110  NA 1900 —  NA 86.5 (J) 30.5 (J) 452 

RE16-99-3026 16-05826 22-Mar-99 UF  NA — 17400 — — 5150  NA 2900 —  NA 9.57 125 272 

RE16-99-3027 16-05826 22-Mar-99 F  NA  NA 4780 (J) — — 3790 (J)  NA  NA —  NA  NA 1.6 (J) 5.1 (J) 

RE16-99-3056 16-05826 23-Jun-99 UF  NA — 8810 3.7 (J) — 7020  NA 7600 —  NA 1.44 32.1 (J) 81.2 

RE16-99-3057 16-05826 23-Jun-99 F  NA  NA 5230 — — 5710  NA  NA —  NA  NA — 12.7 (J) 

RE16-99-3211 16-05826 21-Sep-99 UF  NA  NA 6160 — — 5330  NA 2700 —  NA 0.5 6.3 (J) 15.5 (J) 

RE16-99-3212 16-05826 21-Sep-99 F  NA  NA 5560 — — 5260  NA  NA —  NA  NA 0.97 (J) 1.5 (J) 

RE16-00-3143 16-05826 21-Mar-00 UF  NA  NA 22000 — 0.64 (J) 7700  NA  NA 3.6 (J)  NA 9.63 100 200 

RE16-01-3128 16-05826 10-Apr-01 UF — — 7080 — — 9050  NA 10600 —  NA  NA 18.3 (J) 46.3 

RE16-01-3129 16-05826 10-Apr-01 F  NA  NA 4890 (J) — — 8350  NA  NA —  NA  NA 6.4 (J) 10.7 (J) 

RE16-02-45913 16-05826 25-Jun-02 UF 30 (J) — 11100 — — 3200  NA 3100 0.433 (J)  NA  NA 39.6 82.6 

RE16-02-45917 16-05826 25-Jun-02 F  NA  NA 6840 — — 2790  NA  NA —  NA  NA 3.9 (J) — 

RE16-02-49400 16-05826 9-Oct-02 UF 160 — 13300 — — 5540  NA 2830 0.064 (J)  NA  NA 63.5 127 

RE16-02-49401 16-05826 9-Oct-02 F  NA  NA 8690 3.49 (J) — 5400  NA  NA 0.037 (J)  NA  NA 5.51 21.8 

RE16-03-50749 16-05826 17-Mar-03 UF — — 22100 (J) — — 5370  NA 1130 1.35  NA  NA 159 314 

RE16-03-50750 16-05826 17-Mar-03 F  NA  NA 5330 — — 5010  NA  NA —  NA  NA 4.84 (J) 9.33 

RE16-04-53152 16-05826 30-Mar-04 UF — — 14800 4.06 (J) — 3140  NA 2330 0.797  NA 2.67 77.8 148 

RE16-04-53153 16-05826 30-Mar-04 F  NA  NA 4830 — — 2820  NA  NA 0.033 (J)  NA 0.14 (J) 4.28 (J) 7.05 (J) 

RE16-04-53777 16-05826 7-Oct-04 UF — — 18200 — — 3330  NA 1550 0.097 (J)  NA  NA 101 214 

RE16-04-53778 16-05826 7-Oct-04 F  NA  NA 5500 — — 2960  NA  NA 0.039 (J)  NA  NA 3.9 (J) 9.1 

RE16-05-57388 16-05826 24-Jan-05 UF 0.0000104 (J) — 0.00456  NA — 0.00119  NA 0.000607 0.38  NA 0.14 4.1 11.1 

RE16-05-57415 16-05826 24-Jan-05 F NA — 0.00429  NA — 0.00114  NA  NA 0.02  NA 0.083 1.4 — 

RE16-05-58490 16-05826 11-Apr-05 UF — 0.0504 (J) 0.00408  NA — 0.00258  NA 0.00131 —  NA NA 5.2 8.4 

RE16-05-58491 16-05826 11-Apr-05 F NA — 0.00401  NA — 0.00252  NA  NA —  NA NA 4 6 

GU0507090LP01 16-05826 25-Aug-05 UF NA 0.112 (HJ) 0.00687  NA — 0.00185 71.2 0.00118 — — 0.63 19.6 — 

GF0507090LP01 16-05826 25-Aug-05 F NA — 0.00451  NA — 0.00168 51  NA 0.51 — 0.15 5 — 

GU0510090LP01 16-05826 15-Nov-05 UF — 0.166 (J) 0.0153  NA 0.43 (J) 0.0026 161 0.000929 0.72 — 2.7 79 164 

GF0510090LP01 16-05826 15-Nov-05 F NA — 0.00496  NA — 0.0022 78.2  NA — — 0.12 (J) — — 

GU0602090LP01 16-05826 28-Mar-06 UF 0.0000156 (J) — 0.0857  NA 2.6 0.00574 799 0.000984 (J) 6.1 36.4 18.1 624 1400 

RE16-07-4997 16-05826 28-Jul-07 UF  NA 0.125 (J) 7210 — — 4510  NA 2390 1.9  NA 4.9 32.3 51.1 
Note: Units are µg/L. 
a UF = Unfiltered. 
b NA = Not analyzed. 
c — = Not detected. 
d F = Filtered. 
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Table 6.2-9 
Summary of Organic Chemicals Detected in Surface Water at Consolidated Unit 16-008(a)-99, 90s Line 
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RE16-98-3046 16-05826 6/25/1998 Fa  NAb NA  NA  NA  NA  NA 0.22 14  NA 23 NA 

RE16-98-3047 16-05826 6/25/1998 UFc 89 (J-) NA  NA  NA —d — — 2.3 — 2.7 — 

RE16-98-3075 16-05826 12/17/1998 UF — NA — — — — — — 1.5 (J) 1.3 1.7(J) 

RE16-99-3026 16-05826 3/22/1999 UF — NA — — — — — — — — 0.79(J) 

RE16-99-3056 16-05826 6/23/1999 UF 17 (J) NA — — — 1.3 (J) — 3.2 — 2.6 — 

RE16-99-3211 16-05826 9/21/1999 UF  — NA — — — 0.57 (J) — 3.1 — 10 — 

RE16-00-3143 16-05826 3/21/2000 UF  NA NA — —  NA  NA — —  NA 1 NA 

RE16-01-3128 16-05826 4/10/2001 UF — NA — — — — — 4.9 — 4.1 — 

RE16-02-45913 16-05826 6/25/2002 UF 22.5 NA — — — — — 2.4 (J-) — 2.5(J-) — 

RE16-02-49400 16-05826 10/9/2002 UF 3.1 (J) NA NA NA — — — 0.56 (J-) — 0.96 (J-) — 

RE16-03-50749 16-05826 3/17/2003 UF 8.3 NA NA NA 4.4 (J) — — — — — — 

RE16-04-53152 16-05826 3/30/2004 UF 10.1 NA NA NA — — — — — — — 

RE16-05-57388 16-05826 1/24/2005 UF — NA — — — —  — 0.342 —  0.86 — 

RE16-05-58490 16-05826 4/11/2005 UF 6.8 NA — — — —  — 0.718 —  1.412 — 

GU0507090LP01 16-05826 8/25/2005 UF — — — — — —  — 1.21 (J+, J) —  0.977 (J) — 

GU0510090LP01 16-05826 11/15/2005 UF NA — — — — — —  1.18 (J, J+) —  0.61 (J) — 

GU0602090LP01 16-05826 3/28/2006 UF 28.7 (J+) 338 — — 1.99 (J) — —  13.6 (J-) —  8.13 (J-) — 

RE16-07-4997 16-05826 7/28/2007 UF 43 (J) NA 0.533 (J) 0.254 (J) 2.79 (J) — — 2.6 — 5.77 — 
Note: Units are µg/L. 
a F = Filtered. 
b NA = Not analyzed. 
c UF = Unfiltered 
d — = Not detected. 
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Table 6.2-10 
Summary of Tritium Detected in Surface Water at Consolidated Unit 16-008(a)-99, 90s Line 

Sample ID Location ID 
Depth 

(ft) Media Collection Date Field Prep 
Tritium 
(pCi/L) 

RE16-01-3128 16-05826 0–0 WS 4/10/2001 UF 326.4 

RE16-02-45913 16-05826 0–0 WS 6/25/2002 UF 37.12 

RE16-02-49400 16-05826 0–0 WS 10/9/2002 UF 131.2 

RE16-03-50749 16-05826 0–0 WS 3/17/2003 UF 175.04 

RE16-04-53152 16-05826 0–0 WS 3/30/2004 UF 125.76 

RE16-04-53777 16-05826 0–0 WS 10/7/2004 UF 79.04 

RE16-05-57388 16-05826 0–0 WS 1/24/2005 UF 103.04 

RE16-05-58490 16-05826 0–0 WS 4/11/2005 UF 358.4 

RE16-98-3075 16-05826 0–0 WS 12/17/1998 UF 260 

RE16-99-3056 16-05826 0–0 WS 6/23/1999 UF 184.64 

RE16-99-3211 16-05826 0–0 WS 9/21/1999 UF 34 

UU0507090LP01 16-05826 0–0 WS 8/25/2005 UF 136.9797 

UU0510090LP01 16-05826 0–0 WS 11/15/2005 UF 520.459 

UU0602090LP01 16-05826 0–0 WS 3/28/2006 UF 574.74 
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AOC  area of concern 

ASTM American Society for Testing and Materials 

ATSDR Agency for Toxic Substances and Disease Registry 

AUF area use factor 

bgs  below ground surface 

BV  background value 

CD  compact disc 

COC chain of custody 

COPC  chemical of potential concern 

COPEC chemical of potential ecological concern 

CSM conceptual site model 

cps counts per second 

%D % detection 

D&D  decontamination and decommissioning 

DNB 1,3-dinitrobenzene 

DNT 2,4- and 2,6-dinitrotoluene 

DNX hexahydro-1,3-nitro-1,3,5-triazine 

DOE  Department of Energy (U.S.) 

DOT Department of Transportation (U.S.) 

EDL estimated detection limit 

Eh redox potential 

EOD explosive ordinance device 

EP  Environmental Programs 

EPA  Environmental Protection Agency (U.S.) 

EPC exposure point concentration 

EQL  estimated quantitation limit 

ER  environmental restoration 

ESL  ecological screening level 

eV electron volt 

FV fallout value 

HA health 

HAS hollow-stem auger 

HAZWOPER Hazardous Waste Operations and Emergency Response 

HE  high explosives 
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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 

H-UCL  upper confidence limit based on Land’s H-statistic 

IA Information Architecture 

I.D.  inside diameter 

ID  identification 

IDL instrument detection limit 

IDW  investigation-derived waste 

IWD integrated work document 

Kd partition coefficient 

Koc organic carbon partition coefficient 

Kow octanol/water partition coefficient 

LANL  Los Alamos National Laboratory 

LCS  laboratory control sample 

LIG Laboratory implementation guideline 

LIR Laboratory implementation requirement 

LOAEL  lowest-observed-adverse-effect level 

MCL  maximum contaminant level 

MDA  material disposal area 

MDL method detection limit 

MNX mononitrosodimethylamine 

MS matrix spike 

NMED  New Mexico Environment Department 

NMSA New Mexico Statutes Annotated 

NMWQCC  New Mexico Water Quality Control Commission 

NOAEL  no-observed-adverse-effect level 

NOD  notice of disapproval 

NTU  nephelometric turbidity unit 

O.D.  outside diameter 

OU operable unit 

PAH  polyaromatic hydrocarbon 
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PAUF population area use factor 

%vwc percent volumetric water content 

PID  photoionization detector 

PPE  personal protective equipment 

ppm part(s) per million 

PQL practical quantitation limit 

PVC  polyvinyl chloride 

QA  quality assurance 

Qbt  Quarternary Bandelier Tuff 

Qbt 1v Tshirege Member Unit 1v 

Qbt 2 Tshirege Member Unit 2 

Qbt 3 Tshirege Member Unit 3 (and Qbt3t) 

Qbt 4 Tshirege Member Unit 4 

QC  quality control 

R  rejected 

RCRA  Resource Conservation and Recovery Act 

RDX  cyclotrimethylenetrinitramine (1,3,5-trinitro-1,3,5-triazacyclohexane) 

RfD  reference dose 

RFI  RCRA facility investigation 

RPD relative percent difference 

RSD risk-specific dose 

SF slope factor 

SMO  Sample Management Office 

SOP  standard operating procedure 

SOW statement of work 

SSL  soil screening level 

SVOC  semivolatile organic compound 

SWMU  solid waste management unit 

TA  technical area 

TAL  target analyte list 

TD  total depth 

T&E threatened and endangered 

TNB 1,3,5-trinitrobenzene 

TNT  trinitrotoluene 
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TOC  total organic carbon 

TPH-DRO total petroleum hydrocarbons–diesel range organic 

TRV  toxicity reference value 

UAL upper acceptance limit 

UCL  upper confidence limit 

VCA  voluntary corrective action 

VOC  volatile organic compound 

WCSF waste characterization strategy form 

wt%  weight percent 

XRF  x-ray fluorescence 
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B-1.0 GLOSSARY 

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.  

administrative controls—Nonphysical or non-engineered mechanisms for managing risks to human 
health and the environment. 

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. 

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. 

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. 
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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 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. 

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). 

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 
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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. 

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. 

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. 
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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. 

calibration standard—A sample prepared to contain known amounts of analytes of interest and other 
constituents required for an analysis. 

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. 

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. 

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 



16-007(a)-99 and 16-008(a)-99 Investigation Report 

EP2007-0666 B-5 November 2007 

(“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. 

comment period—The time provided for the public to review and comment on a regulation action or 
rulemaking 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. 

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

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 
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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. 

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). 

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. 
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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. 

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 radioactivity-measuring 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. 
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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. 

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. 

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. 

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. 
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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. 

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. 

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 analytical-laboratory 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). 

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 
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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. 

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. 

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. 

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. 

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

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. 

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 
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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. 

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. 

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. 
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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). 

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. 

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. 

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. 
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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. 

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): 
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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 
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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. 

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. 

no further action—Under the Resource Conservation and Recovery Act, a corrective-action 
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. 

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. 

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. 

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. 

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. 



16-007(a)-99 and 16-008(a)-99 Investigation Report 

November 2007 B-18 EP2007-0666 

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 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. 

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. 

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 
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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. 

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: 

, 

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 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. 

S + R
|RPD| =

S - R

2( )100
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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. 

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. 

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. 
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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. 

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 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. 
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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 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, water-supply 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 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 
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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. 

target analyte—A chemical or parameter, the concentration, mass, or magnitude of which is designed to 
be quantified by a particular test method. 

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 
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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). 

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. 

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 
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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. 

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. 

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. 

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. 



16-007(a)-99 and 16-008(a)-99 Investigation Report 

November 2007 B-26 EP2007-0666 

METRIC CONVERSION TABLE 

Multiply SI (Metric) Unit by To Obtain U.S. 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.) 

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) 

 

DATA QUALIFIER DEFINITIONS 

Data Qualifier Definition 
U The analyte was analyzed for but not detected. 

J The analyte was positively identified, and the associated numerical value is estimated to be more 
uncertain than would normally be expected for that analysis. 

J+ The analyte was positively identified, and the result is likely to be biased high. 

J- The analyte was positively identified, and the result is likely to be biased low. 

UJ The analyte was not positively identified in the sample, and the associated value is an estimate of 
the sample-specific detection or quantitation limit. 

R The data are rejected as a result of major problems with quality assurance/quality control (QA/QC) 
parameters. 

 



 

Appendix C 

Field Methods 
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C-1.0 INTRODUCTION 

This appendix summarizes field methods used for the 2006–2007 investigation at Consolidated 
Units 16-007(a)-99 (also known as 30s Line) and 16-008(a)-99 (also known as 90s Line). All activities 
were conducted in accordance with the applicable standard operating procedures (SOPs), quality 
procedures (QPs), Los Alamos National Laboratory (LANL or the Laboratory) implementation 
requirements, Laboratory procedural requirements, Laboratory implementation guidance (LIG), and 
Laboratory implementation requirements (LIRs), and with C/P/E Environmental Services, LLC quality 
procedures. The Laboratory procedures may be found at the following URL: 
http://erproject.lanl.gov/quality/user/sops.asp. The activities described in the approved investigation work 
plan (LANL 2005, 089331) and the New Mexico Environment Department (NMED) approval (LANL 2005, 
089331) were conducted between September 2006 and August 2007. 

The following sections provide a description of field methods used during the 2006–2007 investigation at 
30s Line and 90s Line. Table C-1.0-1 provides a summary of the specific field methods followed during 
the investigation, and Table C-1.0-2 lists general methods and procedures followed during the 
investigation. 

C-2.0 FIELD METHODS  

All work was conducted per a site-specific health and safety plan and an integrated work document. Field 
activities conducted according to SOPs are discussed below. 

C-2.1 Premobilization Site Surveys 

All field activities were conducted in accordance with SOP-1.01, General Instructions for Field 
Investigations. Several field activities were performed before set-up and mobilization of the field crew and 
heavy equipment including (1) an explosive ordinance device (EOD) walkover survey (90s Line Pond 
only), (2) geomorphic assessments of drainage sample locations, and (3) geodetic survey of all proposed 
sampling locations. The objective of these premobilization site surveys was to ensure that the field area 
was established and that all proposed sampling locations were identified, marked, and/or screened for 
high explosives (HE) as defined by the approved work plan (LANL 2005, 089331) before mobilization. 
Details regarding each of these surveys are provided below. 

C-2.1.1 Explosive Ordinance Device Walk-over Survey 

Before soil-disturbing activities took place in the 30s Line and 90s Line area, an EOD walk-over survey 
was conducted. The survey focused around the 90s Line Pond perimeter to identify the presence of HE 
materials at the surface or near subsurface. Specific attention was focused on areas where chunk HE 
was previously observed (i.e., northwest perimeter of 90s Line Pond). A certified EOD expert from the 
Technical Area (TA) 16 facility, trained in the identification of various types of HE, conducted a broad 
visual sweep of the field area before initiation of other activities. The EOD expert conducted a second 
sweep of the area upon completion of the geodetic survey (described in section C-2.1.3), representative 
samples were taken from each proposed sampling location, and HE spot tests were performed. This work 
was conducted by a TA-16 HE expert in accordance with TA-16 facility HE procedures. 
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C-2.1.2 Geomorphic Assessment of Drainage Sample Locations 

For both the 30s Line and 90s Line investigations, several samples were required to be collected from 
geomorphically significant locations (drainage confluences, areas of deposition, high-water mark, etc.). As 
a result, a field reconnaissance was performed by qualified team members (e.g., geologists) to identify 
and mark appropriate sampling locations. The reconnaissance team marked all locations with a survey 
stake and identification number. This work was conducted in accordance with SOP-3.08, Geomorphic 
Characterization. 

C-2.1.3 Pre-job Geodetic Survey 

Before soil-disturbing activities, a presampling geodetic survey was conducted to properly identify, mark, 
and stake all proposed drilling and sampling locations. The survey was conducted using methods 
consistent with established professional survey procedures. Work was completed following SOP-3.11, 
Geodetic Surveys. 

C-2.2 Site Mobilization and Setup 

The investigation area is located within TA-16, which is on Laboratory property, and thus all fieldwork 
activities complied with facility requirements set forth by the Laboratory. In addition, all areas lie within the 
current TA-16 HE exclusion zone; therefore, 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. 

Because previous investigation results indicated the presence of elevated concentrations of potentially 
hazardous (either listed or characteristic) inorganic chemicals and organic chemicals in the soil and tuff at 
these sites, all fieldwork was implemented in accordance with Resource Conservation and Recovery Act 
Hazardous Waste Operations and Emergency Response (HAZWOPER) guidelines. 

Site setup for this fieldwork included the establishment of the following work zones (as applicable to each 
investigation scope): HAZWOPER exclusion zones, contaminant reduction zones, parking and muster 
areas, equipment storage areas, waste storage and containment area(s) for investigation-derived waste 
(IDW), sample staging areas; field screening area/lab; and equipment-decontamination areas. 

For both the 30s Line and 90s Line, IDW streams consisted of borehole cuttings, disposable sampling 
equipment such as gloves, and spent acetone from field-screening operations. A less-than-90-day 
storage area and a satellite accumulation area were set up. Waste storage area setup and management 
were completed in accordance with SOP-01.06, Management of Environmental Restoration (ER) Project 
Wastes, and SOP-01.10, Waste Characterization. Appendix K provides details regarding waste 
management. 

C-2.3 Drilling 

The boreholes were drilled using a CME-85 hollow-stem auger (HSA) dry coring-drill rig with 4.25-in.-
inside-diameter augers equipped with a split-barrel sampler. The sample barrel was connected to a cable 
on a hexagonal rod that extends through the augers. The split sample barrels were 5 ft in length and 
provided continuous 3-in. outside-diameter cores. The hollow-stem augers were not consistently able to 
drill through the consolidated tuff bedrock. When refusal was met with the HSAs, the CME-85 was 
converted to a 94-mm air-rotary wire-line coring system that allowed the more densely welded tuff 
intervals to be drilled. The air-coring system also produced continuous 5-ft core samples. The 
intermediate-depth boreholes were drilled to approximately 150 ft.  
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All drilling equipment was decontaminated after use at each borehole. Decontamination was conducted in 
accordance with SOP-1.08, Field Decontamination of Drilling and Sampling Equipment. Rinsate blanks 
on drilling equipment were collected at a frequency of 1 per every 10 samples according to SOP-1.05, 
Field Quality Control Samples. 

All drill cuttings generated during sampling activities were placed in waste containers (1 yd3 supersacks) 
and staged in an appropriate waste storage area. Waste remained on-site pending receipt of waste 
characterization results and was disposed of at an off-site facility (Appendix K). Waste characterization 
was managed per the approved waste characterization strategy form included in Appendix K and in 
accordance with SOP-01.06, Management of ER Project Wastes, and SOP-01.10, Waste 
Characterization. 

C-2.3.1 30s Line and 90s Line  

Shallow and intermediate boreholes were drilled for the 30s Line and 90s Line investigations. 
Intermediate boreholes were drilled to an approximate total depth (TD) of 150 ft, and shallow boreholes 
were drilled to an approximate TD of 5 ft below the soil/tuff interface (approximately 10–20 ft below 
ground surface [bgs]). 

C-2.3.2 Core Retrieval, Screening of Core, and Borehole Logging 

Continuous core was recovered for purposes of collecting subsurface soil and tuff. Core was collected 
from the split-spoon core barrel in accordance with SOP-6.24, Sample Collection from Split-Spoon 
Samplers and Shelby Tube Samplers. The core was inspected visually for fractures, staining and 
discoloration, saturated conditions, and unconsolidated sediment. The core was described for lithologic 
and structural features per SOP-9.10, Field Sampling of Core and Cuttings for Geological Analysis, and 
SOP-12.01, Field Logging, Handling, and Documentation of Borehole Materials. Appendix D of this report 
presents the borehole logs. 

The core was also screened for volatile organic compounds (VOCs) for health and safety and 
environmental purposes using a hand-held photoionization detector (PID) equipped with an 11.7-eV lamp. 
Headspace vapor screening was conducted per SOP-6.33, Headspace Vapor Screening with a 
Photoionization Detector. Observations were recorded on borehole logs and/or on daily field-screening 
logs per SOP-12.01, Field Logging, Handling, and Documentation of Borehole Materials. Refer to 
Appendix D. Field trip blanks were obtained from the Sample Management Office (SMO) for VOC 
samples. Duplicate, rinsate, and blank quality-control (QC) samples were collected according to 
SOP-1.05, Field Quality Control Samples. 

Upon collection, samples remained in controlled custody of the field team at all times and were either 
stored in a cooler at the sample site or in the sample trailer until delivered to the SMO. All samples were 
field screened for radioactivity before they were submitted to the SMO to ensure compliance with 
U.S. Department of Transportation (DOT) requirements. Upon receipt of the samples, the SMO was given 
custody to deliver the samples to a preapproved off-site analytical laboratory. Samples were handled and 
managed per SOP-1.02, Samples, Containers, and Preservations; SOP-1.03, Handling, Packaging, and 
Transporting Field Samples; and SOP-1.04, Sample Control and Field Documentation.  

C-2.4 Collection and Analysis of Environmental Field-Screening Samples 

Environmental field-screening activities entailed one or more of the following: (1) VOC headspace 
screening using a PID, (2) total HE screening using an HE spot test kit (detection limit 100 parts per 
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million [ppm]), (3) RDX (hexahydro-1,3,5-trinitro-1,3,5-triazine] screening using an RDX D-TECH kit 
(detection limit 1 ppm), and (4) metals screening using an x-ray fluorescence (XRF). All environmental 
field-screening results were recorded on the appropriate daily record log, lithologic log, and/or logbook 
per SOP-12.01, Field Logging, Handling, and Documentation of Borehole Materials. Refer to 
Appendixes D and F. 

All environmental screening samples collected were analyzed for VOC headspace and total HE. VOC 
headspace was performed by first taking a background reading, then placing and sealing part of the 
screening sample in a resealable glass jar, allowing the jar headspace to equilibrate (about 5 min), and 
finally, taking a sample headspace reading with the 11.7-eV PID. Headspace vapor screening was 
conducted per SOP-6.33, Headspace Vapor Screening with a Photoionization Detector. Results were 
recorded on a daily field-screening log and on the corresponding lithologic boring log (Appendix D). 

Screening for total HE was performed by the field team using the Laboratory-developed HE spot test kit. 
TA-16 experts in HE analyses trained field personnel on the use of the HE spot test kit.  

For a select subset of environmental screening samples, semiquantitative analyses were performed (RDX 
D-TECH and XRF). Semiquantitative-screening samples were determined by the selection criteria 
outlined in the approved work plan (LANL 2005, 089331) (detailed below) and by the results of the initial 
screening process (HE spot test) and borehole logging. 

RDX D-TECH screening was performed in accordance with Strategic Diagnostics, Inc., procedures. 
Screening was conducted on-site in a trailer only for samples having one or more of the following 
characteristics: 

• the sample was collected at the surface (0.0–0.5 ft bgs); 

• the sample showed staining or discoloration or another sign of potential contamination; 

• the sample was collected at a major lithologic change (i.e., fill/tuff contact, unconsolidated 
sediments); 

• the sample had major fractures and/or surge bed(s); 

• the sample was collected at TD; and/or 

• the sample tested positive using the HE spot test. 

For environmental screening samples collected from all other locations, RDX D-TECH screening was 
performed on-site for samples having one or more of the following characteristics:  

• the sample showed staining or discoloration or another sign of potential contamination; 

• the sample was collected at a major lithologic change (i.e., fill/tuff contact, unconsolidated 
sediments); 

• the sample was collected at TD; and/or 

• the sample tested positive using the HE spot test. 

XRF screening for metals was performed for samples collected in the deepest recovered interval or at TD. 
The samples were prepared in the field by sieving and placing them into appropriate labeled containers 
and transported to the Materials and Chemistry Group at MPA-11 where they were analyzed for metals 
(after they were screened for radioactivity and released from TA-16). Metals of concern (barium, 
chromium, nickel, copper, and lead) were analyzed using a QUANTEX energy-dispersive x-ray 
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fluorescence spectrometer. Analyses were carried out according to manufacturers’ methods and 
requirements. 

RDX D-TECH and XRF results were recorded per SOP-12.01, Field Logging, Handling, and 
Documentation of Borehole Materials. Refer to Appendix D. 

C-2.5 Surface and Shallow Subsurface Sampling with a Spade and Scoop 

All surface and shallow subsurface samples were collected using either the spade and scoop method or 
with the HSA drill rig where access permitted. 

Spade and scoop sample collection was conducted following SOP-06.09, Spade and Scoop Methods for 
the Collection of Soil Samples. Material was retrieved by hand (or from the sample barrel if drilled) and 
placed in appropriate containers. If VOC analysis was required, the VOC sample was collected from an 
undisturbed portion of the sample (as soon as possible) and immediately upon retrieval to minimize the 
loss of VOCs. VOCs were collected by hand and placed in 125-mL glass jars per SOP-6.33, Headspace 
Vapor Screening with a Photoionization Detector. 

Quality assurance (QA)/QC samples (field duplicates and rinsate blanks) were collected at a rate of 1 per 
every 10 analytical samples collected (10% frequency). Field trip blanks were obtained from the SMO for 
VOC samples collected according to SOP-1.05, Field Quality Control Samples. 

After they were collected, the samples remained in controlled custody of the field team at all times and 
were either stored in a cooler at the sample site or in the sample trailer until delivered to the SMO. All 
samples were field screened for radioactivity before submittal to the SMO to ensure compliance with DOT 
requirements. After it received the samples, the SMO was remanded custody to deliver the samples to a 
preapproved off-site analytical laboratory. The samples were handled and managed per SOP-1.02, 
Samples Containers and Preservations; SOP-1.03, Handling, Packaging, and Transporting Field 
Samples; and SOP-1.04, Sample Control and Field Documentation. 

Samples were collected from three distal locations in the center of 90s Line drainage channel at: (1) the 
confluence of 90s Line drainage with Cañon de Valle; (2) 30-ft intervals upgradient of the confluence; and 
(3) the center of drainage at the edge of Consolidate Unit 16-008(a)-99. All sampling locations were 
advanced to a TD of approximately 2 ft into the tuff or to auger refusal, whichever was encountered first. 
At each location, a minimum of two samples were collected, one at the soil/tuff interface and one at TD, 
and submitted for analyses. 

In addition, a minimum of three environmental field-screening samples were collected at each location: 
(1) surface (0.0–0.5 ft interval), (2) soil/tuff interface, and (3) TD. Additional samples (environmental field 
screening and/or analytical) were collected if (1) staining, discoloration, or other features indicating 
potential contamination were observed and/or (2) major lithologic changes or other geologic features 
(i.e., unconsolidated sediment, fractures etc.) were encountered. 

Deviations for Surface and Shallow Subsurface Sampling with a Spade and Scoop/Power Auger 

Surface sampling was conducted at three locations in the 90s Line drainage near the confluence with 
Cañon de Valle. Samples were collected at the surface (0.0–0.5 ft) and at the soil/tuff interface (typically 
encountered at a depth of slightly more than 0.5 ft in the drainage channel). The approved investigation 
work plan (LANL 2005, 089331; NMED 2005, 091672) called for sampling these locations at depths of 2 ft 
below the soil/tuff interface as well; however, the drainage contains numerous dacite cobbles and the tuff 
underlying the drainage is densely welded, thus preventing hand-auguring to the target sample depth. 
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Furthermore, the drainage channel was steeply incised and prevented accessing the sampling locations 
with a drill rig or other powered augering device. No deviations from sampling procedures occurred. 
Sample collection was conducted following SOP-06.09, Spade and Scoop Methods for the Collection of 
Soil Samples. 

C-2.6 Geophysical Logging Using a Neutron Probe at 30s Line and 90s Line  

The six intermediate borings at 30s Line and 90s Line were logged for moisture using a neutron probe. 
Neutron logging was conducted after drilling and soil/tuff sampling was complete and performed using a 
neutron probe. All operators were trained to, and followed TA-16 site-specific and health and safety 
procedures. The borings were cased to the soil/tuff interface to facilitate logging. Moisture measurements 
and logging were conducted according to SOP 7.05, Subsurface Moisture Measurements Using a 
Neutron Probe. 

Deviations for Geophysical Logging Using a Neutron Probe at 30s Line and 90s Line  

The TD of borehole location 16-26372 was 150 ft bgs. Before neutron-probe logging, drill cuttings had 
sloughed from the sides of the borehole and plugged the borehole to a depth of approximately 73 ft bgs. 
The moisture profile from 150–73 ft was not made. No deviations from sampling procedures occurred. 
Moisture measurements and logging were conducted according to SOP 7.05, Subsurface Moisture 
Measurements using a Neutron Probe. 

C-2.7 Installation of Temporary Surface Casing and Borehole Abandonment 

Temporary surface casing was installed for the six intermediate depth boreholes (approximately 
150 ft bgs) to facilitate neutron logging activities. Twelve-inch steel-surface casing was set to the soil/tuff 
interface. 

Abandonment of borings with a TD greater than 20 ft bgs was in accordance with SOP-5.03, Monitor Well 
and RFI Borehole Abandonment and the approved work plan (LANL 2005, 089653). Boreholes with a TD 
greater than 20 ft bgs were abandoned with bentonite grout by filling upward from the bottom via tremie 
pipe to within 2 ft of the surface. The remainder of each borehole was cemented/grouted to surface 
grade. After 24 h, the backfilled level was checked for settlement and additional concrete/grout added as 
needed. The placement of backfill materials was documented with regard to volume (calculated and 
actual), intervals of placement, and additives used to enhance backfilling. 

Abandonment of shallow borings (TD ≤20 ft bgs) deviated slightly from the procedures outlined in 
SOP-5.03. Borings less than 20 ft bgs were filled with bentonite pellets or chips and then hydrated. This 
alternative abandonment procedure was proposed to NMED for shallow borings (LANL 2005, 089653) 
and approved (NMED 2005, 091672). 

C-2.8 Decontamination of Equipment 

Decontamination of drilling and sampling equipment took place between boreholes to minimize the 
potential for cross-contamination between sampling locations. Dry decontamination methods were 
primarily used. Decontamination procedures followed SOP-1.08, Field Decontamination of Drilling and 
Sampling Equipment. 
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C-2.9 Installation of Groundwater Monitoring Wells 

Perched groundwater was encountered in one intermediate borehole adjacent to the 90s Line Pond. A 
well was installed per SOP-5.01, Well Construction. The design was approved by NMED (Young 2007, 
098733). The well is 2-in.-diameter PVC with a 15-ft screened interval from 147–132 ft bgs. 

• Well casing consisted of new, threaded, 2-in.-inside-diameter, flush-joint polyvinyl chloride (PVC) 
pipe. The casing was installed approximately 2.7 ft aboveground surface to allow for surface 
completion. The annulus between the hole and the casing was a minimum of 2 in. 

• The well screen consisted of a noncontaminating, factory-constructed, preslotted, flush-joint well 
screen and conformed to the same standards required for well casing. Screen-slot width was 
0.010 in. The well was completed in the perched aquifer using 15 ft of well screen. The screen 
was placed within the saturated zone of the borehole. The static water level was approximately 
135 ft bgs, and the well was screened from 131.6–147.0 ft. 

• A 4-in. prepack well casing was used and filled with 10/20 sand. 

• A 28-ft-thick bentonite seal was installed above the sand filter in the well annulus. Bentonite 
pellets were slowly tremied into the hole and hydrated with potable water, following manufacture 
guidelines. The well annulus was sealed with grout slurry composed of a mixture of 94 lb of 
Portland cement, approximately 4 lb of bentonite, and 7 gal. of water and placed through a tremie 
pipe. 

• The well surface completion consisted of a 2 ft2 concrete pad, approximately 6 in. thick. The pad 
was graded to slope away from the casing in all directions. 

• A lockable, steel protective covering was installed to protect the PVC riser and to prevent 
unwanted material from entering the well. The protective covering consisted of steel pipe, with 
lockable cap, that extended from 2 ft bgs to just above the top of the well riser. 

C-2.10 Collection of Groundwater Samples 

One water sample was collected using a bailer attached to a wire line. Water-level measurements were 
first taken using SOP-7.02, Water-Level Measurement. A total of 10 L of water was collected per 
SOP-1.07, Operational Guidelines for taking Soil and Water Samples in Explosive Areas, SOP-6.02, Field 
Analytical Measurements for Single Completion Wells, and SOP-6.03, Sampling for Volatile Organic 
Compounds in Groundwater. The sample was submitted to SMO for delivery to an off-site laboratory for 
analysis. 

C-2.11 Site Demobilization and Restoration 

Upon completion of investigation activities, all investigation-related equipment was removed from the site 
and the site was restored to prejob conditions. A closeout checklist is in process to ensure demobilization 
from the site is complete in accordance with SOP-1.12, Field Site Closeout Check List. 

C-3.0 REFERENCES 

The following list includes all documents cited in this appendix. 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 Environmental Programs Directorate’s Records 
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Processing Facility (RPF) and are used to locate the document at the RPF and, where applicable, in the 
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 Directorate. 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. 

LANL (Los Alamos National Laboratory), March 2005. “Investigation Work Plan for Consolidated Solid 
Waste Management Units 16-007(a)-99 (30s Line) and 16-008(a)-99 (90s Line) at Technical Area 
16,” Los Alamos National Laboratory document LA-UR-05-1694, Los Alamos, New Mexico. 
(LANL 2005, 089331) 

 
LANL (Los Alamos National Laboratory), August 5, 2005. “Response to Notice of Disapproval for the 

Investigation Work Plan for Consolidated Solid Waste Management Units 16-007(a)-99 (30s Line) 
and 16-008(a)-99 (90s Line) at Technical Area 16, Los Alamos National Laboratory, EPA-ID 
#NM0890010515, HWB-LANL-05-004 Revision 1,” Los Alamos National Laboratory document 
LA-UR-05-5178, Los Alamos, New Mexico. (LANL 2005, 089653) 

 
NMED (New Mexico Environment Department), August 19, 2005. “Approval of the Investigation Work 

Plan for Consolidated Solid Waste Management Units 16-007(a)-99 (30s Line) and 16-008(a)-99 
(90s Line) at Technical Area 16,” New Mexico Environment Department letter to D. Gregory  
(DOE LASO) and R.W. Kuckuck (LANL Director) from J.P. Bearzi (NMED-HWB), Santa Fe, New 
Mexico. (NMED 2005, 091672) 

 
Young, J., August 9, 2007. RE: Status of water in borehole. E-mail message to D. Hickmott (LANL) and 

N. Dhawan (NMED) from J. Young (NMED), Santa Fe, New Mexico. (Young 2007, 098733) 
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Table C-1.0-1 
Summary of Field Methods 

Method  Summary  
General Instructions for Field 
Investigations 

This general procedure provides an overview of instructions regarding activities to be 
performed before, during, and after field investigations. It is assumed that field 
investigations involve standard sampling equipment, personal protective equipment 
(PPE), waste management, and site-control equipment/materials. The procedure 
covers premobilization activities, mobilization to the site, documentation and sample 
collection activities, sample media evaluation, surveillance, and completion of 
lessons learned. 

Sample Containers and 
Preservation  

Specific requirements/processes for sample containers, preservation techniques, 
and holding times are based on the EPA guidance for environmental sampling, 
preservation, and quality assurance. Specific requirements are met for each sample 
and are printed in the sample collection logs provided by the SMO (size and type of 
container, preservatives, etc.). All samples are preserved by placing them in 
insulated containers with ice to maintain a temperature of 4°C.  

Handling, Packaging, and 
Transporting Field Samples  

Field team members seal and label samples before packing to ensure that the 
sample containers and the containers used for transport are free of external 
contamination. All environmental samples are collected, preserved, packaged, and 
transported to the 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) are documented in sample collection logs submitted to the 
SMO. 

Sample Control and Field 
Documentation  

The collection, screening, and transport of samples are documented in 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 QC samples are collected according to the March 1, 2005, Compliance Order 
on Consent (the Consent Order) as follows: 

Field duplicates are collected at a frequency of 10% at the same time as a regular 
sample and submitted for the same analyses. 

Equipment rinsate blanks, collected at a frequency of 10%, are taken 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 collecting samples for VOC 
analyses, are collected. Trip blanks are kept with the other sample containers during 
the sampling process and are submitted for laboratory analyses. 

Management of ER Project 
Waste 

This procedure outlines the preparation, approval, and retention of all required 
documents associated with waste generation. The procedure covers: waste 
identification and characterization; waste minimization/recycling; waste 
generation/storage; segregation; waste treatment; authorization of release limits; 
packaging/transportation; disposal options; and project policies including area of 
contamination policy, environmental media, and contained in policy. Waste 
management details specific to TA-16 Ponds are included in Appendix K. 
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Table C-1.0-1 (continued) 

Method  Summary  
Operational Guidelines for 
Taking Soil and Water 
Samples in Explosive Areas 

The Laboratory has performed explosives development, processing, and testing 
operations at several TAs (including TA-16). Because of the inherently hazardous 
behavior of explosive compounds, more stringent safety requirements apply to 
explosives areas. This procedure differentiates between homogeneous and 
heterogeneous areas and identifies HE-related hazards. Collection of soil and water 
samples must be carried out using specified precautions including walkovers of 
heterogeneous areas by EOD experts. 

HE spot test (in accordance 
with manufacturer’s 
instructions) 

This qualitative field-screening method is used to test for the presence of HE in soil, 
fill, sediment, and tuff samples at the 30s and 90s Lines. In addition, HE spot testing 
is also used on smear samples collected from the surfaces of equipment used during 
the investigation (e.g., drill rig, forklift, and sampling equipment). 

Field Decontamination of 
Drilling and Sampling 
Equipment 

Dry decontamination is the preferred method of decontamination used at the 30s and 
90s Lines to minimize the generation of liquid waste. Dry decontamination included 
the use of a wire brush or other tool for removal of soil or other material adhering to 
the sampling equipment, followed by use of a commercial cleaning agent (nonacid, 
waxless cleaners) and paper wipes.  

Field Site Closeout Checklist This checklist is designed to ensure that upon demobilization from a field site all 
necessary field compliance activities, equipment accountability, and documentation 
are complete. Field activities included in this procedure are site investigation, 
remediation, and interim action projects. The checklist documents final site 
housekeeping, waste management, stormwater compliance, equipment 
management, sample collection summary, record management, and lessons 
learned. 

Geomorphic 
Characterization 

This procedure is used as a guide to characterize potentially contaminated sediment 
deposits or to identify former structures such as drainlines. Geomorphic units are 
identified (i.e., as post-1942 floodplain or channel units) and maps devised. This 
level of geomorphic characterization may not be required. Geomorphic 
characterization was used at TA-16 to locate general landscape features and 
associated sampling locations in the field.  

Geodetic Surveys  The geodetic survey focuses on obtaining survey data of acceptable quality for use 
during project investigations. The geodetic survey is conducted with a Trimble 5700 
DGPS. The survey data followed the Laboratory Information Architecture (IA) project 
standards IA-CB02, GIS Horizontal Spatial Reference System, and IA-D802, 
Geospatial Positioning Accuracy Standard for A/E/C/ and Facility Management. All 
coordinates are expressed as SPCS 83, New Mexico Central, and U.S. ft 
coordinates. All elevation data are reported relative to the National Geodetic Vertical 
Datum of 1983.  

Well Construction A properly constructed well allows access to formation fluids or gases to collect 
samples and to determine in situ characteristics. The procedure covers general well 
installation record-keeping, use of a sand pack, use of an intermediate bentonite 
seal, placement of annular well seal, drill-casing retraction during backfill operations, 
volume calculations for materials introduced into the borehole, sounding backfill 
depths, installation of protective casing around monitoring wells, recording well 
construction details, and documentation of the final well configuration. 

Borehole Abandonment Shallow and intermediate boreholes are abandoned. Boreholes with a TD greater 
than 20 ft are abandoned with bentonite grout by filling upward from the bottom via 
tremie pipe to within 2 ft of the surface. The remainder is cemented/grouted to 
surface grade. After 24 h, the backfilled level is checked for settlement and additional 
concrete / grout added as needed. Shallower boreholes are abandoned by filling with 
bentonite chips or pellets, which are then hydrated. 
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Table C-1.0-1 (continued) 

Method  Summary  
Sampling of Volatile Organic 
Compounds in Groundwater 

This procedure describes the responsibilities and describes the process for sampling 
for VOCs in groundwater and the selection of equipment and materials used in the 
sampling process. The objectives are to collect valid samples for volatile organic 
analysis and to subject samples to the least amount of turbulence and subsequent 
possible aeration. The procedure covers conducting preoperation activities, 
sampling, preparing documentation, and conducting postoperation activities. 

Spade-and-Scoop Method 
for Collection of Soil 
Samples  

This method is used to collect surface (i.e., 0–6 in.) soil or fill samples. A hole is dug 
to the desired depth, as prescribed in the work plan, and a discrete grab sample is 
collected. The sample is homogenized in a decontaminated stainless steel bowl 
before transferring to appropriate sample containers.  

Sample Collection from Split 
Spoon Sampler 

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 that can be examined as a unit. The split-spoon core barrel is a 
cylindrical barrel split lengthwise so the two halves can be separated to expose the 
core sample. Once it is 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. 

Hollow-stem Augering In this method, HSA (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 HSA sections to collect discrete samples from 
desired depths. The HSAs are used as temporary casings when setting wells to 
prevent cave-ins of the borehole walls. 

Direct Air 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. 

Headspace Vapor Screening Every 5-ft interval, an individual soil, rock, or sediment sample is field-screened for 
VOCs by placing a portion of the sample in a glass container with a foil-sealed cover. 
The container is sealed and gently shaken and allowed to equilibrate for 5 min. The 
sample is then screened by inserting a photoionization detector probe, equipped with 
an 11.7-eV lamp, into the container to measure and record any detected vapors. 

Water Level Measurements Water-level measurements are used to determine depth to water surface, 
groundwater flow direction, hydraulic gradients, and impacts caused by 
environmental or aquifer stresses. Water level is measured from boreholes or new 
monitor wells in less than a 24-hr period from detection of water using a well 
sounder. Proper equipment is used and measurements are documented. 

Field Analytical 
Measurements of 
Groundwater 

This procedure describes the methods used to evacuate stagnant water from a well 
bore in sufficient quantities so that water samples that are collected afterwards are 
representative of the formation interval open to the well bore. This procedure 
involves the removal of three well volumes; a turbidity reading, which should be 5 
nephelometric turbidity units (NTUs); and stabilizing the specific conductance and 
pH. 

Subsurface Moisture 
Measurements Using a 
Neutron Probe  

Moisture measurements are collected with a CPN 503 DR run through the 
Laboratory-owned borehole logging system. Moisture measurements are taken on 
approximately 2-in. intervals for the entire open length of the borehole and the data 
are recorded on a laptop computer connected to the probe. Calibration and operation 
of the neutron probe is conducted according to the manufacturer’s specifications.  
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Table C-1.0-1 (continued) 

Method  Summary  
Field Sampling of Core and 
Cuttings for Geological 
Analysis  

A continuous length of core is extracted from the core barrel. Once extracted, the 
section of core is screened for radioactivity and organic vapors, photographed, and 
described in a geologic log. If located within a targeted sample interval, a portion of 
the core is then collected for fixed laboratory analysis.  

Field Logging, Handling, and 
Documentation of Borehole 
Materials  

Core barrels are opened for field screening, logging, and sampling. Logging of 
borehole materials includes run number, core recovery percentage, depth interval (in 
5-ft increments), field-screening results, lithological and structural description, and a 
photograph. Once the core material is logged, selected samples are taken from 
discrete intervals of the core.  

XRF Analyzer (in 
accordance with 
manufacturer’s 
specifications) 

X-ray fluorescence (XRF) spectroscopy is a nondestructive semiquantitative to 
quantitative method used to determine the elemental composition of solid, liquid, thin 
film, and powder samples. Samples are bombarded with x-rays generated by an 
x-ray tube and secondary fluorescence is measured. 

A semiquantitative bench-top XRF method is use to field screen soil, fill, sediment, 
and tuff sample to determine the concentrations of select metals including barium, 
chromium, copper, and lead. 

D TECH RDX testing 
(EPA SW-846 Method 4051) 

This semiquantitative field screening method is used—in accordance with the 
manufacturer’s instructions—to determine the concentration of RDX present with 
soil, fill, sediment, and tuff samples. The methods are based on an immunoassay 
response and have a detection limit of 1 ppm. 

Performing and 
Documenting Gross Gamma 
Radiation Surveys 

A Laboratory radioactivity control technician (RCT) from the Health Physics Group 
conducts radiological screening of all samples for alpha, beta, and gamma emitters. 
Radiological screening consists of a direct frisk survey using a Ludlum 139 to 
measure alpha activity and an Eberline ESP-1 to measure beta/gamma activity. 
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Table C-1.0-2 
List of Applicable General Procedures for TA-16 Field Investigations 

Document Number Document Title/ Description 
LIG 402-10-01A, Rev 1 Lightning Safety 

LIR 230-03-01, Rev 5 Facility Management Work Control 

LIR 300-00-05, Rev 4 Facility Hazard Categorization 

LIR 300-00-07, Rev 4 Non-Nuclear Facility Safety Basis 

LIR 300-00-08, Rev 1 Startup/Restart of Laboratory Facilities/Activities 

LIR 401-10-01, Rev 2 Stop Work and Restart 

LIR 402-1000-01, Rev 1 Personal Protective Equipment 

LIR 402-1320-01, Rev 2 Vehicle and Pedestrian Safety 

LIR 402-530-00, Rev 2 Biological safety 

LIR 402—600-1.3, Rev 1 Electrical Safety 

LIR 402-820-01, Rev 1 Noise and Temperature Stress 

LIR 402-840-01, Rev 0 Welding, Cutting, and Other Spark-or-Flame Producing Operations 

LIR 402-860-01, Rev 1 Lockout/Tagout for Personal Safety 

LIR 402-880-01, Rev 5 Excavation/Soil Disturbance Permit Process 

LIR 402-910-01, Rev 6 LANL Fire Protection Program 

LIR 402-1120-01.1 Cranes, Hoists, Lifting Devices and Rigging Equipment 

LIR 403-00-01, Rev 3 LANL Emergency Management 

LIR 404-00-02, Rev 3 General Waste Management Requirements 

LPR 300-00-00, Rev 1 Integrated Safety Management 

C/P/E QAPP Quality Assurance Program Plan 

C/P/E QIP 3.1 Control of Nonconforming Materials, Parts, or Components 

C/P/E QIP 3.2 Potential Conditions Adverse to Quality 

C/P/E QIP 8.2 Calibration and Control of M&TE 

QP-4.4 Rev 2 ICN 1 Record Transmittal to the Records Processing Facility 

QP-5.3 Rev 4 Readiness Planning and Reviews 

QP-5.7 Rev 2 ICN 2 Notebook Documentation for ER Technical Activities 

QP-10.3 Rev 0 Stop Work and Restart 
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Field Documentation 
(on CD included with this document) 

 



 

Appendix D1 

2006–2007 Investigation Field Screening Results 
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Table D1-1 
Summary of 2006 Field Screening Results Performed at TA-16 30s and 90s Lines 

Location ID 

Top 
Depth 

(ft) 

Bottom 
Depth 

(ft) 
Collection 

Date 

He Spot 
Test Result  
(>100 ppm) 

PID BV 
(ppm) 

PID 
Headspace 

Result 
(ppm) 

RDX 
DTECHTOR 

Result Color % 
(ppm range) 

XRF 
Barium 
Result 
(ppm) 

16-26643 3 6 10/24/2006 Negative 0.0 0.0 NDa NAb 

16-26643 28 30.2 11/7/2006 Negative 0.0 0.0 ND NA 

16-26643 38 40 11/7/2006 Negative 0.0 0.0 NA NA 

16-26643 53 55 11/7/2006 Negative 0.0 0.0 ND NA 

16-26644 13 14.5 10/13/2006 Negative 0.0 0.0 ND NA 

16-26647 0 1.5 11/3/2006 Negative 0.0 0.0 NA NA 

16-26647 8 10 11/3/2006 Negative 0.0 0.0 ND NA 

16-26647 18 20 11/3/2006 Negative 0.0 0.0 ND 285 

16-26651 0 1 10/27/2006 Negative 0.0 0.0 NA NA 

16-26651 6 8 10/27/2006 Negative 0.0 0.0 NA NA 

16-26651 8 13 10/27/2006 Negative 0.0 0.0 NA NA 

16-26651 13 18 10/27/2006 Negative 0.0 0.0 NA NA 

16-26651 18 20 10/27/2006 Negative 0.0 0.0 ND NA 

16-26651 23 25.3 10/30/2006 Negative 0.0 0.0 ND 318 

16-26652 0 1.5 11/3/2006 Negative 0.0 0.0 NA NA 

16-26652 3 8 11/3/2006 Negative 0.0 0.0 NA NA 

16-26652 8 13 11/3/2006 Negative 0.0 0.0 NA NA 

16-26652 13 15 11/3/2006 Negative 0.0 0.0 NA NA 

16-26652 19 21.5 11/3/2006 Negative 0.0 0.0 11% (0.5–1.5) NA 

16-26652 23 24.5 11/3/2006 Negative 0.0 0.0 9% (0.5–1.5) NA 

16-26652 29 30.5 11/3/2006 Negative 0.0 0.0 ND 300 

16-26653 0 1 10/26/2006 Negative 0.0 0.0 NA NA 

16-26653 3 8 10/26/2006 Negative 0.0 0.0 NA NA 

16-26653 10 12 10/26/2006 Negative 0.0 0.0 ND NA 

16-26653 16 18 10/26/2006 Negative 0.0 0.0 ND 281 

16-26654 0 1 10/26/2006 Negative 0.0 0.0 NA NA 

16-26654 6 8 10/26/2006 Negative 0.0 0.0 NA NA 

16-26654 13 15 10/26/2006 Negative 0.0 0.0 ND NA 

16-26654 18 20.5 10/26/2006 Negative 0.0 0.0 ND 297 

16-26655 18 20.5 10/26/2006 Negative 0.0 0.0 ND 310 

16-26656 0 1 10/27/2006 Negative 0.0 0.0 NA NA 

16-26656 4 9 10/27/2006 Negative 0.0 0.0 NA NA 

16-26656 9 14 10/27/2006 Negative 0.0 0.0 NA NA 

16-26656 14 16 10/27/2006 Negative 0.0 0.0 ND NA 

16-26656 21 22 10/27/2006 Negative 0.0 0.0 13% (0.5–1.5) NA 
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Table D1-1 (continued) 

Location ID 

Top 
Depth 

(ft) 

Bottom 
Depth 

(ft) 
Collection 

Date 

He Spot 
Test Result  
(>100 ppm) 

PID BV 
(ppm) 

PID 
Headspace 

Result 
(ppm) 

RDX 
DTECHTOR 

Result Color % 
(ppm range) 

XRF 
Barium 
Result 
(ppm) 

16-26656 navc 25 10/27/2006 Negative nac na ND NA 

16-26656 30 31.6 10/27/2006 Negative 0.0 0.0 ND 402 

16-26657 0 1 10/10/2006 Negative 0.0 0.0 NA NA 

16-26657 3 8 10/10/2006 Negative 0.0 0.0 NA NA 

16-26657 18 20 10/10/2006 Negative 0.0 0.0 ND NA 

16-26657 26 28 10/10/2006 Negative 0.0 0.0 ND 312 

16-26658 18 20 10/11/2006 Negative 0.0 0.0 ND NA 

16-26658 26 28 10/11/2006 Negative 0.0 0.0 ND 345 

16-26659 15 17 10/11/2006 Negative 0.0 0.0 ND NA 

16-26659 22 24 10/11/2006 Negative 0.0 0.0 ND 292 

16-26660 0 1 10/6/2006 Negative 0.0 0.0 NA NA 

16-26660 3 8 10/6/2006 Negative 0.0 4.6 NA NA 

16-26660 10.4 13 10/6/2006 Negative 0.0 3.8 ND NA 

16-26660 10.4 13 10/6/2006 Negative 0.0 3.8 ND NA 

16-26660 16 18 10/6/2006 Negative 0.0 20.3 ND NA 

16-26660 18 20 10/6/2006 Negative 0.0 0.0 NA NA 

16-26660 23 28 10/6/2006 Negative 0.0 0.0 NA NA 

16-26660 28 30 10/6/2006 Negative 0.0 0.0 NA NA 

16-26660 33 33.5 10/6/2006 Negative 0.0 0.0 ND 388 

16-26661 8 10 10/10/2006 Negative 0.0 0.0 ND NA 

16-26661 8 10 10/10/2006 Negative 0.0 0.0 ND NA 

16-26661 16 18 10/10/2006 Negative 0.0 na ND 217 

16-26661 16 18 10/10/2006 Negative 0.0 na NA 269 

16-26662 8 10 10/10/2006 Negative 0.0 0.0 ND NA 

16-26662 8 10 10/10/2006 Negative 0.0 0.0 ND NA 

16-26662 16 18 10/10/2006 Negative 0.0 0.0 2% (0.5–1.5) NA 

16-26662 20 21 10/10/2006 Negative 0.0 0.0 ND 393 

16-26663 8 10 10/10/2006 Negative 0.0 0.0 ND NA 

16-26663 8 10 10/10/2006 Negative 0.0 0.0 ND NA 

16-26663 16 18 10/10/2006 Negative 0.0 0.0 ND 266 

16-26664 4 6 10/24/2006 Negative 0.0 0.0 ND NA 

16-26664 9 10.8 10/24/2006 Negative 0.0 0.0 ND 284 

16-26665 4 6 10/24/2006 Negative 0.0 0.0 ND NA 

16-26665 11 13 10/24/2006 Negative 0.0 0.0 ND 338 

16-26666 4 6 10/24/2006 Negative 0.0 0.0 ND NA 

16-26666 9 11.7 10/24/2006 Negative 0.0 0.0 ND 260 
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EP2007-0666 D1-3 November 2007 

Table D1-1 (continued) 

Location ID 

Top 
Depth 

(ft) 

Bottom 
Depth 

(ft) 
Collection 

Date 

He Spot 
Test Result  
(>100 ppm) 

PID BV 
(ppm) 

PID 
Headspace 

Result 
(ppm) 

RDX 
DTECHTOR 

Result Color % 
(ppm range) 

XRF 
Barium 
Result 
(ppm) 

16-26667 2.3 4 10/24/2006 Negative 0.0 0.0 ND NA 

16-26667 7 9 10/24/2006 Negative 0.0 0.0 ND 297 

16-26669 3.3 5.3 11/1/2006 Negative 0.0 0.0 25% (1.5–2.5) NA 

16-26669 11 13 11/1/2006 Negative na na 17% (0.5–1.5) NA 

16-26669 18 20 11/1/2006 Negative na na 10% (0.5–1.5) NA 

16-26669 28 29.7 11/1/2006 Negative na na 40% (1.5–2.5) NA 

16-26669 28 29.7 11/1/2006 Negative na na 43% (1.5–2.5) NA 

16-26669 40 41.5 11/2/2006 Negative 0.0 0.0 22% (1.5–2.5) NA 

16-26669 50 51 11/2/2006 Negative na na 12% (0.5–1.5) NA 

16-26669 53.7 55.3 11/2/2006 Negative na na 12% (0.5–1.5) NA 

16-26669 63 64.5 11/2/2006 Negative 0.0 0.0 20% (0.5–1.5) 220 

16-26670 8 10 11/2/2006 Negative 0.0 0.0 36% (1.5–2.5) NA 

16-26670 15 16.5 11/2/2006 Negative 0.0 0.0 ND 356 

16-26671 15.5 17.5 10/31/2006 Negative 0.0 0.0 ND 310 

16-26673 18 20 10/31/2006 Negative 0.0 0.0 35% (1.5–2.5) NA 

16-26673 18 20 10/31/2006 Negative na na ND NA 

16-26673 22 22.9 11/1/2006 Negative na na ND NA 

16-26673 22 22.9 11/1/2006 Negative na na ND NA 

16-26673 27 28.7 11/1/2006 Negative 0.0 0.0 ND 269 

16-26674 9.7 10.3 11/3/2006 Negative 0.0 0.0 ND NA 

16-26674 13 18 11/1/2006 Negative 0.0 0.0 ND 201 

16-26675 0 1 10/5/2006 Negative 0.0 0.0 NA NA 

16-26675 2 3 10/5/2006 Negative 0.0 0.0 NA NA 

16-26675 3 8 10/5/2006 Negative 0.0 0.0 NA NA 

16-26675 10.4 12.5 10/5/2006 Negative 0.0 0.0 ND NA 

16-26675 16 18 10/5/2006 Negative 0.0 0.0 ND 322 

16-26677 0 1 10/4/2006 Negative 0.0 0.0 NA NA 

16-26677 0 3 10/4/2006 Negative 0.0 0.0 NA NA 

16-26677 3 8 10/4/2006 Negative 0.0 0.0 NA NA 

16-26677 8 13 10/4/2006 Negative 0.0 0.0 NA NA 

16-26677 13.7 15 10/5/2006 Negative 0.0 0.0 ND NA 

16-26677 13.7 15 10/5/2006 Negative 0.0 0.0 ND NA 

16-26677 18 20 10/5/2006 Negative 0.0 0.0 ND 289 

16-26678 8.2 10.2 10/26/2006 Negative 0.0 0.0 ND NA 

16-26678 15 16.6 10/26/2006 Negative 0.0 0.0 ND 281 

16-26679 3 5 10/25/2006 Negative 0.0 0.0 ND NA 
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Table D1-1 (continued) 

Location ID 

Top 
Depth 

(ft) 

Bottom 
Depth 

(ft) 
Collection 

Date 

He Spot 
Test Result  
(>100 ppm) 

PID BV 
(ppm) 

PID 
Headspace 

Result 
(ppm) 

RDX 
DTECHTOR 

Result Color % 
(ppm range) 

XRF 
Barium 
Result 
(ppm) 

16-26679 11 13 10/25/2006 Negative 0.0 0.0 ND 281 

16-26680 3 5 10/25/2006 Negative 0.0 0.0 ND NA 

16-26680 11 12.5 10/25/2006 Negative 0.0 0.0 32% (1.5–2.5) NA 

16-26680 18 20 10/25/2006 Negative 0.0 0.0 20% (0.5–1.5) NA 

16-26680 28 29.5 10/25/2006 Negative na na 18% (0.5–1.5) NA 

16-26680 41 43 10/25/2006 Negative 0.0 0.0 ND 140 

16-26681 0 1 10/4/2006 Negative 0.0 0.0 NA NA 

16-26681 0 3 10/4/2006 Negative 0.0 0.0 NA NA 

16-26681 6.7 8 10/4/2006 Negative 0.0 0.0 ND NA 

16-26681 11 13 10/4/2006 Negative 0.0 0.0 ND 241 

16-26681 11 13 10/4/2006 Negative 0.0 0.0 NA 230 

16-26682 4.5 6.5 10/4/2006 Negative 0.0 0.0 ND NA 

16-26682 4.5 6.5 10/4/2006 Negative 0.0 0.0 ND NA 

16-26682 11 13 10/4/2006 Negative 0.0 0.0 ND 267 

16-26683 2.4 4.5 10/4/2006 Negative 0.0 0.0 ND NA 

16-26683 6 8 10/4/2006 Negative 0.0 0.0 ND 180 

16-26684 3 5 11/6/2006 Negative 0.0 0.0 ND NA 

16-26684 8 9.4 11/6/2006 Negative 0.0 0.0 ND 267 

16-26685 4 6 11/6/2006 Negative 0.0 0.0 ND NA 

16-26685 9 10.5 11/6/2006 Negative 0.0 0.0 ND 348 

16-26686 4.8 7 11/6/2006 Negative 0.0 0.0 ND NA 

16-26686 9 11.2 11/6/2006 Negative 0.0 0.0 ND 277 

16-26687 4.2 6.2 11/6/2006 Negative 0.0 0.0 ND NA 

16-26687 8 9.4 11/6/2006 Negative 0.0 0.0 ND 224 

16-26688 3.3 4.6 11/6/2006 Negative 0.0 0.0 ND NA 

16-26688 8 9.5 11/6/2006 Negative 0.0 0.0 ND 315 

16-26689 0 1 9/19/2006 Negative 0.0 0.0 NA NA 

16-26689 0 3 9/19/2006 Negative 0.0 0.0 NA NA 

16-26689 7 8 9/19/2006 Negative 0.0 0.0 NA NA 

16-26689 11 11.5 9/19/2006 Negative 0.0 0.0 NA NA 

16-26689 13 15 9/19/2006 Negative 0.0 0.0 ND NA 

16-26689 21 23 9/19/2006 Negative 0.0 0.0 ND 389 

16-26689 21 23 9/19/2006 Negative 0.0 0.0 NA 328 

16-26690 0 3 9/19/2006 Negative 0.0 0.0 NA NA 

16-26690 6 8 9/19/2006 Negative 0.0 0.0 NA NA 

16-26690 8 10 9/19/2006 NA 0.0 NA 0.5–1.5 NA 
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Table D1-1 (continued) 

Location ID 

Top 
Depth 

(ft) 

Bottom 
Depth 

(ft) 
Collection 

Date 

He Spot 
Test Result  
(>100 ppm) 

PID BV 
(ppm) 

PID 
Headspace 

Result 
(ppm) 

RDX 
DTECHTOR 

Result Color % 
(ppm range) 

XRF 
Barium 
Result 
(ppm) 

16-26690 8 10 9/19/2006 Negative 0.0 0.0 0.5–1.5 NA 

16-26690 16 18 9/19/2006 Negative 0.0 0.0 ND 301 

16-26690 16 18 9/19/2006 Negative 0.0 0.0 NA 289 

16-26691 0 3 9/20/2006 Negative 0.0 0.0 NA NA 

16-26691 7 8 9/20/2006 Negative 0.0 0.0 NA NA 

16-26691 11 13 9/20/2006 Negative 0.0 0.0 NA NA 

16-26691 13 15 9/20/2006 Negative 0.0 0.0 ND NA 

16-26691 16 18 9/20/2006 Negative 0.0 0.0 NA NA 

16-26691 20 22 9/20/2006 Negative 0.0 0.0 ND 327 

16-26692 0 3 9/20/2006 Negative 0.0 0.0 NA NA 

16-26692 3 8 9/20/2006 Negative 0.0 0.0 NA NA 

16-26692 8 10 9/20/2006 Negative 0.0 0.0 2% (0.5–1.5) 1536 

16-26692 16 18 9/20/2006 Negative 0.0 0.0 ND 849 

16-26693 0 3 9/22/2006 Negative 0.0 na NA NA 

16-26693 3 8 9/22/2006 Negative 0.0 na NA NA 

16-26693 8 10 9/22/2006 Negative 0.0 na 2% (0.5–1.5) NA 

16-26693 16 18 9/22/2006 Negative 0.0 na ND 313 

16-26694 0 3 9/21/2006 Negative 0.0 0.0 NA NA 

16-26694 6 8 9/21/2006 Negative 0.0 0.0 NA NA 

16-26694 8.3 11 9/21/2006 Negative 0.0 0.0 ND NA 

16-26694 15 17 9/21/2006 Negative 0.0 0.0 ND 365 

16-26695 0 3 9/25/2006 Negative 0.0 0.0 NA NA 

16-26695 5 6.5 9/25/2006 Negative 0.0 0.0 ND NA 

16-26695 11 13 9/25/2006 Negative 0.0 0.0 ND 235 

16-26696 0 3 9/25/2006 Negative 0.0 0.0 NA NA 

16-26696 3 8 9/25/2006 Negative 0.0 0.0 NA NA 

16-26696 8.4 10 9/25/2006 Negative 0.0 0.0 ND NA 

16-26696 16 18 9/25/2006 Negative 0.0 0.0 ND 309 

16-26697 0 3 9/26/2006 Negative 0.0 13.2 NA NA 

16-26697 6 8 9/26/2006 Negative 0.0 53.0 NA NA 

16-26697 9.3 11 9/26/2006 Negative 0.0 160.0 ND NA 

16-26697 16 18 9/26/2006 Na 0.0 NA ND NA 

16-26697 16 18 9/26/2006 Negative 0.0 20.0 ND 287 

16-26697 22 23 9/26/2006 Negative 0.0 6.0 NA NA 

16-26697 27 28 9/26/2006 Negative 0.0 0.6 NA NA 

16-26697 31 32 9/26/2006 Negative 0.0 0.0 NA NA 
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Table D1-1 (continued) 

Location ID 

Top 
Depth 

(ft) 

Bottom 
Depth 

(ft) 
Collection 

Date 

He Spot 
Test Result  
(>100 ppm) 

PID BV 
(ppm) 

PID 
Headspace 

Result 
(ppm) 

RDX 
DTECHTOR 

Result Color % 
(ppm range) 

XRF 
Barium 
Result 
(ppm) 

16-26697 37 38 9/26/2006 Negative 0.0 0.0 NA NA 

16-26697 40 41.5 9/26/2006 Negative 0.0 0.0 ND 156 

16-26698 0 1 9/27/2006 Negative 0.0 0.0 NA NA 

16-26698 3 8 9/27/2006 Negative 0.0 0.0 NA NA 

16-26698 10.3 11.5 9/27/2006 Negative 0.0 0.0 ND NA 

16-26698 16 18 9/27/2006 Negative 0.0 0.0 ND 281 

16-26699 0 1 10/31/2006 Negative 0.0 0.0 NA NA 

16-26699 3 8 10/31/2006 Negative 0.0 0.0 NA NA 

16-26699 8 13 10/31/2006 Negative 0.0 0.0 NA NA 

16-26699 13 14.5 10/31/2006 Negative 0.0 0.0 ND NA 

16-26699 18 19.2 10/31/2006 Negative 0.0 0.0 ND 415 

16-26699 18 19.2 10/31/2006 Negative 0.0 0.0 ND NA 

16-26700 0 1 10/31/2006 Negative 0.0 0.0 NA NA 

16-26700 3 8 10/31/2006 Negative 0.0 0.0 NA NA 

16-26700 8 13 10/31/2006 Negative 0.0 0.0 NA NA 

16-26700 13 15 10/31/2006 Negative 0.0 0.0 ND NA 

16-26700 18 20 10/31/2006 Negative 0.0 0.0 ND 253 

16-26701 0 2 9/20/2006 Negative 0.0 0.0 ND NA 

16-26701 3 8 9/20/2006 Negative 0.0 0.0 NA NA 

16-26701 9.3 9.5 9/20/2006 Negative 0.0 0.0 NA NA 

16-26701 13 14.3 9/20/2006 NA 0.0 NA ND NA 

16-26701 13 14.3 9/20/2006 Negative 0.0 0.0 ND NA 

16-26701 21 23 9/20/2006 Negative 0.0 0.0 ND 334 

16-26702 0 1 10/30/2006 Negative 0.0 0.0 NA NA 

16-26702 3 8 10/30/2006 Negative 0.0 0.0 NA NA 

16-26702 8 10.5 10/30/2006 Negative 0.0 0.0 ND NA 

16-26702 8 10.5 10/30/2006 Negative 0.0 0.0 ND NA 

16-26702 13 15 10/30/2006 Negative 0.0 0.0 ND 353 

16-26702 13 15 10/30/2006 Negative 0.0 0.0 ND NA 

16-26703 0 1 10/31/2006 Negative 0.0 0.0 NA NA 

16-26703 3 8 10/31/2006 Negative 0.0 0.0 NA NA 

16-26703 5.6 6 10/31/2006 Negative 0.0 0.0 NA NA 

16-26703 8 10 10/31/2006 Negative 0.0 0.0 ND NA 

16-26703 16 17.5 10/31/2006 Negative 0.0 0.0 ND 299 

16-26703 16 17.5 10/31/2006 Negative 0.0 0.0 ND NA 

16-26704 0 1 10/4/2006 Negative 0.0 0.0 NA NA 
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Table D1-1 (continued) 

Location ID 

Top 
Depth 

(ft) 

Bottom 
Depth 

(ft) 
Collection 

Date 

He Spot 
Test Result  
(>100 ppm) 

PID BV 
(ppm) 

PID 
Headspace 

Result 
(ppm) 

RDX 
DTECHTOR 

Result Color % 
(ppm range) 

XRF 
Barium 
Result 
(ppm) 

16-26704 0 3 10/4/2006 Negative 0.0 0.0 NA NA 

16-26704 4.5 6 10/4/2006 Negative 0.0 0.0 ND NA 

16-26704 11 13 10/4/2006 Negative 0.0 0.0 ND 304 

16-26705 0 1 9/26/2006 Negative 0.0 0.0 ND NA 

16-26705 0 4 9/26/2006 Negative 0.0 0.0 NA NA 

16-26705 9 11 9/26/2006 Negative 0.0 0.0 ND NA 

16-26705 13 14 9/26/2006 Negative 0.0 0.0 NA NA 

16-26705 17 19 9/26/2006 Negative 0.0 0.0 ND 284 

16-26706 0 1 9/25/2006 Negative 0.0 0.0 4% (0.5–1.5) NA 

16-26706 0 3 9/25/2006 Negative 0.0 0.0 NA NA 

16-26706 6 8 9/25/2006 Negative 0.0 1.3 NA NA 

16-26706 8 10 9/25/2006 Negative 0.0 1.3 ND NA 

16-26706 16 18 9/25/2006 Negative 0.0 0.0 ND 307 

16-26707 0 1 9/26/2006 Negative 0.0 0.0 ND NA 

16-26707 0 3 9/26/2006 Negative 0.0 0.0 NA NA 

16-26707 6 8 9/26/2006 Negative 0.0 0.0 NA NA 

16-26707 8 10 9/26/2006 Negative 0.0 0.0 ND NA 

16-26707 16 18 9/26/2006 Negative 0.0 0.0 ND 267 

16-26708 0 1 9/20/2006 Negative 0.0 0.0 ND NA 

16-26708 0 3 9/20/2006 Negative 0.0 0.0 NA NA 

16-26708 3 8 9/20/2006 Negative 0.0 0.0 NA NA 

16-26708 9 11 9/20/2006 Negative 0.0 0.0 ND NA 

16-26708 16 18 9/20/2006 NA 0.0 NA NA 263 

16-26708 16 18 9/20/2006 Negative 0.0 0.0 ND 301 

16-26709 0 1 9/19/2006 Negative 0.0 0.0 ND NA 

16-26709 0 3 9/19/2006 Negative 0.0 0.0 NA NA 

16-26709 6 8 9/19/2006 Negative 0.0 0.0 NA NA 

16-26709 11 13 9/19/2006 Negative 0.0 0.0 NA NA 

16-26709 15.2 17 9/19/2006 Negative 0.0 0.0 ND NA 

16-26709 21 23 9/19/2006 Negative 0.0 0.0 ND 389 

16-26710 0 1 9/19/2006 Negative 0.0 0.0 0.5–1.5 NA 

16-26710 0 3 9/19/2006 Negative 0.0 0.0 NA NA 

16-26710 3 8 9/19/2006 Negative 0.0 0.0 NA NA 

16-26710 8 10 9/19/2006 Negative 0.0 0.0 ND NA 

16-26710 16 18 9/19/2006 Negative 0.0 0.0 ND 277 

16-26711 0 1 10/30/2006 Negative 0.0 0.0 NA NA 
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Table D1-1 (continued) 

Location ID 

Top 
Depth 

(ft) 

Bottom 
Depth 
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Collection 

Date 

He Spot 
Test Result  
(>100 ppm) 

PID BV 
(ppm) 
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Headspace 

Result 
(ppm) 

RDX 
DTECHTOR 

Result Color % 
(ppm range) 

XRF 
Barium 
Result 
(ppm) 

16-26711 5 10 10/30/2006 Negative 0.0 0.0 NA NA 

16-26711 10 15 10/30/2006 Negative 0.0 0.0 NA NA 

16-26711 15 17 10/30/2006 Negative 0.0 0.0 ND NA 

16-26711 23 25 10/30/2006 Negative 0.0 0.0 ND 353 

16-26712 0 1 9/20/2006 Negative 0.0 0.0 ND NA 

16-26712 0 3 9/20/2006 Negative 0.0 0.0 NA NA 

16-26712 3 8 9/20/2006 Negative 0.0 0.0 NA NA 

16-26712 8 10 9/20/2006 Negative 0.0 0.0 ND NA 

16-26712 16 18 9/20/2006 Negative 0.0 0.0 ND 325 

16-26713 0 1 9/21/2006 Negative 0.0 0.0 ND NA 

16-26713 0 3 9/22/2006 Negative 0.0 0.0 NA NA 

16-26713 6 8 9/22/2006 Negative 0.0 0.0 NA NA 

16-26713 9.3 11 9/22/2006 Negative 0.0 0.0 ND NA 

16-26713 16 18 9/22/2006 Negative 0.0 0.0 ND 283 

16-26714 0 1 9/21/2006 Negative 0.0 0.0 ND NA 

16-26714 0 3 9/21/2006 Negative 0.0 0.0 NA NA 

16-26714 6 8 9/21/2006 Negative 0.0 0.0 NA NA 

16-26714 8 10 9/21/2006 NA 0.0 NA ND NA 

16-26714 8 10 9/21/2006 Negative 0.0 0.0 ND NA 

16-26714 16 17.5 9/21/2006 Negative 0.0 0.0 ND 398 

16-26715 0 1 9/25/2006 Negative 0.0 0.0 ND NA 

16-26715 0 3 9/25/2006 Negative 0.0 0.0 NA NA 

16-26715 3 5.5 9/25/2006 Negative 0.0 0.0 NA NA 

16-26715 8 10 9/25/2006 NA 0.0 NA ND NA 

16-26715 8 10 9/25/2006 Negative 0.0 0.0 ND NA 

16-26715 16 18 9/25/2006 Negative 0.0 0.0 ND 311 

16-26716 0 1 9/25/2006 Negative 0.0 0.0 ND NA 

16-26716 3 8 9/25/2006 Negative 0.0 0.0 NA NA 

16-26716 8 10 9/25/2006 Negative 0.0 0.0 ND NA 

16-26716 16 18 9/25/2006 Negative 0.0 0.0 ND 266 

16-26717 0 1 9/26/2006 Negative 0.0 0.0 ND NA 

16-26717 4 9 9/26/2006 Negative 0.0 0.0 NA NA 

16-26717 11 12.5 9/26/2006 Negative 0.0 3.6 ND NA 

16-26717 17 19 9/26/2006 Negative 0.0 0.0 ND 265 

16-26718 0 1 9/27/2006 Negative 0.0 0.0 ND NA 

16-26718 0 3 9/27/2006 Negative 0.0 0.0 NA NA 
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Table D1-1 (continued) 

Location ID 

Top 
Depth 

(ft) 

Bottom 
Depth 
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Test Result  
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PID BV 
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Headspace 

Result 
(ppm) 

RDX 
DTECHTOR 

Result Color % 
(ppm range) 

XRF 
Barium 
Result 
(ppm) 

16-26718 3.5 8 9/27/2006 Negative 0.0 0.0 NA NA 

16-26718 8 9 9/27/2006 Negative 0.0 0.0 NA NA 

16-26718 14.6 16 9/27/2006 Negative 0.0 0.0 ND NA 

16-26718 19 21.5 9/27/2006 NA 0.0 NA NA 258 

16-26718 19 21.5 9/27/2006 Negative 0.0 0.0 ND 254 

16-26719 0 1 9/27/2006 Negative 0.0 0.0 ND NA 

16-26719 0 3 9/27/2006 Negative 0.0 0.0 NA NA 

16-26719 3 8 9/27/2006 Positive 0.0 0.0 1.5–2.5 NA 

16-26719 8 13 9/27/2006 Positive 0.0 0.0 1.5–2.5 NA 

16-26719 13 15 9/27/2006 Negative 0.0 0.0 8% (0.5-1.5) NA 

16-26719 21 23 9/27/2006 Negative 0.0 0.0 26% (1.5-2.5) NA 

16-26719 26 28 9/27/2006 Negative 0.0 0.0 55% (2.5-4.5) NA 

16-26719 28 33 9/27/2006 Negative 0.0 0.0 NA NA 

16-26719 33 38 9/27/2006 Negative 0.0 0.0 19% (1.5-2.5) NA 

16-26719 38 43 10/3/2006 Nav 0.0 0.0 NA NA 

16-26719 43 47.5 10/3/2006 Negative 0.0 0.0 31% (1.5-2.5) NA 

16-26719 48 53 10/3/2006 Negative 0.0 0.0 NA NA 

16-26719 53 58 10/3/2006 Negative 0.0 0.0 22% (1.5–2.5) NA 

16-26719 60.7 61.5 10/3/2006 Negative 0.0 0.0 27% (1.5–2.5) 293 

16-26720 0 1 9/27/2006 Negative 0.0 0.0 ND NA 

16-26720 6 18 9/27/2006 Negative 0.0 0.0 ND NA 

16-26720 16 18 9/27/2006 Negative 0.0 0.0 ND 275 

16-26721 0 1 10/3/2006 Negative 0.0 0.0 0.5–1.5 NA 

16-26721 0 3 10/3/2006 Negative 0.0 0.0 NA NA 

16-26721 3 8 10/3/2006 Negative 0.0 0.0 NA NA 

16-26721 8 10 10/3/2006 Negative 0.0 0.0 0.5–1.5 NA 

16-26721 8 13 10/3/2006 Negative 0.0 0.0 NA NA 

16-26721 16 18 10/3/2006 Negative 0.0 0.0 0.5–1.5 NA 

16-26721 18 23 10/3/2006 Negative 0.0 0.0 0.5–1.5 NA 

16-26721 23 28 10/3/2006 Negative 0.0 0.0 NA NA 

16-26721 28 33 10/3/2006 Negative 0.0 0.0 0.5–1.5 NA 

16-26721 33 38 10/3/2006 Negative 0.0 0.0 NA NA 

16-26721 38 43 10/3/2006 Negative 0.0 0.0 0.5–1.5 NA 

16-26721 43 48 10/3/2006 Negative 0.0 0.0 NA NA 

16-26721 51 53 10/3/2006 Negative 0.0 0.0 ND 177 

16-26722 0 1 9/18/2006 Negative 0.0 0.0 ND NA 
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Table D1-1 (continued) 

Location ID 

Top 
Depth 
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Result 
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DTECHTOR 

Result Color % 
(ppm range) 

XRF 
Barium 
Result 
(ppm) 

16-26722 0 3 9/18/2006 negative 0.0 0.0 NA NA 

16-26722 8 10 9/18/2006 NA 0.0 NA ND NA 

16-26722 8 10 9/18/2006 Negative 0.0 0.0 ND NA 

16-26722 16 18 9/18/2006 Negative 0.0 0.0 ND 248 

16-26723 0 1 9/14/2006 Negative 0.0 0.0 ND NA 

16-26723 0 3 9/14/2006 Negative 0.0 0.0 NA NA 

16-26723 5.5 7 9/14/2006 Negative 0.0 0.0 0.5–1.5 NA 

16-26723 11 13 9/14/2006 Negative 0.0 0.0 0.5–1.5 NA 

16-26723 16 18 9/14/2006 Negative 0.0 0.0 0.5–1.5 NA 

16-26723 21 23 9/14/2006 NA 0.0 NA ND 240 

16-26723 21 23 9/14/2006 Negative 0.0 0.0 ND 232 

16-26724 0 1.1 9/13/2006 Negative 0.0 0.0 ND NA 

16-26724 5.2 13 9/13/2006 Negative 0.0 0.0 ND NA 

16-26724 8 10 9/13/2006 Negative 0.0 0.0 NA NA 

16-26724 11 13 9/13/2006 Negative 0.0 0.0 ND 307 

16-26725 0 1 9/18/2006 Negative 0.0 0.0 ND NA 

16-26725 0 3.5 9/18/2006 Negative 0.0 0.0 NA NA 

16-26725 3.5 5.5 9/18/2006 Negative 0.0 0.0 NA NA 

16-26725 8.5 10.5 9/18/2006 Negative 0.0 0.0 ND NA 

16-26725 16.5 18.5 9/18/2006 Negative 0.0 0.0 ND 178 

16-26726 0 1 9/18/2006 Negative 0.0 0.0 ND NA 

16-26726 0 3 9/18/2006 Negative 0.0 0.0 NA NA 

16-26726 6 8 9/18/2006 Negative 0.0 0.0 NA NA 

16-26726 8 10 9/18/2006 Negative 0.0 0.0 ND NA 

16-26726 16 18 9/18/2006 Negative 0.0 0.0 ND 233 

16-26727 0 1 9/14/2006 Negative 0.0 0.0 ND NA 

16-26727 0 3 9/14/2006 Negative 0.0 0.0 NA NA 

16-26727 6 8 9/14/2006 Negative 0.0 0.0 ND NA 

16-26727 8 13 9/14/2006 Negative 0.0 0.0 ND NA 

16-26727 16 18 9/14/2006 Negative 0.0 0.0 ND NA 

16-26727 18 20 9/14/2006 Negative 0.0 0.0 ND NA 

16-26727 21 23 9/14/2006 Negative 0.0 0.0 ND 232 

16-26728 0 1 9/14/2006 Negative 0.0 0.0 ND NA 

16-26728 0 3 9/14/2006 Negative 0.0 0.0 NA NA 

16-26728 5.7 7 9/14/2006 NA NA NA ND NA 

16-26728 5.7 7 9/14/2006 Negative 0.0 0.0 ND NA 



16-007(a)-99 and 16-008(a)-99 Investigation Report 

EP2007-0666 D1-11 November 2007 

Table D1-1 (continued) 

Location ID 

Top 
Depth 

(ft) 

Bottom 
Depth 

(ft) 
Collection 

Date 

He Spot 
Test Result  
(>100 ppm) 

PID BV 
(ppm) 

PID 
Headspace 

Result 
(ppm) 

RDX 
DTECHTOR 

Result Color % 
(ppm range) 

XRF 
Barium 
Result 
(ppm) 

16-26728 11 13 9/14/2006 Negative 0.0 0.0 ND NA 

16-26728 16 18 9/14/2006 Negative 0.0 0.0 ND NA 

16-26728 21 23 9/14/2006 Negative 0.0 0.0 ND 235 

16-26729 0 1 9/14/2006 Negative 0.0 0.0 ND NA 

16-26729 0 3 9/14/2006 Negative 0.0 0.0 NA NA 

16-26729 8 10 9/14/2006 Negative 0.0 0.0 ND NA 

16-26729 16 18 9/14/2006 Negative 0.0 0.0 ND 279 

16-26730 0 1.5 9/13/2006 Negative 0.0 0.0 0.5–1.5 NA 

16-26730 3 8 9/13/2006 Negative 0.0 0.0 NA NA 

16-26730 8 10 9/13/2006 Negative 0.0 0.0 ND NA 

16-26730 16 18 9/13/2006 Negative 0.0 0.0 ND 230 

16-26731 0 1 9/15/2006 Negative 0.0 0.0 ND NA 

16-26731 9.1 11 9/15/2006 NA 0.0 NA NA 229 

16-26731 9.1 11 9/15/2006 Negative 0.0 0.0 ND 235 

16-26731 33 35 9/18/2006 Negative 0.0 0.0 ND NA 

16-26731 35.3 37.3 9/18/2006 Negative 0.0 0.0 ND NA 

16-26732 0 1 9/7/2006 Negative 0.0 0.0 ND NA 

16-26732 0 1 9/7/2006 Negative 0.0 0.0 NA NA 

16-26732 14 16 9/8/2006 Negative 0.0 0.0 0.5–1.5 NA 

16-26732 19 20 9/11/2006 Negative 0.0 0.0 NA NA 

16-26732 38 40 9/11/2006 Negative 0.0 0.0 0.5–1.5 NA 

16-26732 38 40 9/11/2006 Negative 0.0 0.0 NA NA 

16-26732 59 60 9/11/2006 Negative 0.0 0.0 NA NA 

16-26733 0 1 9/5/2006 Negative 0.0 0.0 ND NA 

16-26733 8 10 9/6/2006 Negative 0.0 0.0 ND 174 

16-26733 39 41 9/12/2006 Negative 0.0 0.0 ND NA 

16-26733 61 63 9/13/2006 NA 0.0 NA ND NA 

16-26733 61 63 9/13/2006 Negative 0.0 0.0 ND NA 

16-26733 77.5 80 11/9/2006 Negative 0.0 0.0 NA NA 

16-26733 119.5 121.5 11/15/2006 Negative 0.0 0.0 NA NA 

16-26733 143.5 145.5 11/20/2006 Negative 0.0 0.0 ND   

16-26734 0 0.5 9/28/2006 Positive 0.0 0.0 ND NA 

16-26840 14 16 10/11/2006 Negative 0.0 0.0 ND NA 

16-26840 22 24 10/11/2006 Negative 0.0 0.0 10% (0.5–1.5) NA 

16-26840 39 41.5 10/12/2006 Negative 0.0 0.0 7% (0.5–1.5) 359 
a ND = Not detected. 
b NA = Not analyzed. 
c na = Not available. 



16-007(a)-99 and 16-008(a)-99 Investigation Report 

November 2007 D1-12 EP2007-0666 

Table D1-2 
Summary of 2007 Field Screening Results Performed at TA-16 90s Line 

Location 
ID Depth (ft) 

Sample 
Date 

PID BV 
(ppm) 

PID 
Headspace 

Result (ppm) 

HE Spot Test 
Result 

(>100 ppm) 

RDX 
DTECHTOR 

Result Color % 
(ppm range) 

XRF Barium 
Result 
(ppm) 

16-26643 65–69.5 7/31/2007 0.0 0.0 Negative NAa NA 

16-26643 70.5–75.5 7/31/2007 0.0 0.0 Negative NA NA 

16-26643 81–82 8/1/2007 0.0 3.0 Negative NDb NA 

16-26643 85.5–90.5 8/1/2007 0.0 2.6 Negative NA NA 

16-26643 90.5–95.5 8/1/2007 0.0 2.0 Negative NA NA 

16-26643 95.5–100.5 8/1/2007 0.0 1.7 Negative NA NA 

16-26643 100.5–105.5 8/1/2007 0.0 1.5 Negative NA NA 

16-26643 105.5–110.5 8/1/2007 0.0 1.5 Negative NA NA 

16-26643 110.5–115.5 8/1/2007 0.0 1.1 Negative NA NA 

16-26643 119.5–120.5 8/1/2007 0.0 1.1 Negative ND NA 

16-26643 120.5–125.5 8/1/2007 0.0 0.0 Negative NA NA 

16-26643 125.5–130.5 8/1/2007 0.0 0.6 Negative NA NA 

16-26643 136–139 8/1/2007 0.0 0.0 Negative ND NA 

16-26643 140.5–145.5 8/1/2007 0.0 0.0 Negative NA NA 

16-26643 149–150 8/1/2007 0.0 0.0 Negative NA 231±26 

16-26644 68.5–73.5 8/3/2007 0.0 0.0 Negative NA NA 

16-26644 75–80 8/3/2007 0.0 0.0 Negative NA NA 

16-26644 80–82 8/3/2007 0.0 0.0 Negative ND NA 

16-26644 85–90 8/3/2007 0.0 0.0 Negative NA NA 

16-26644 90–95 8/3/2007 0.0 0.0 Negative NA NA 

16-26644 95–100 8/3/2007 0.0 0.0 Negative NA NA 

16-26644 100–105 8/3/2007 0.0 0.0 Negative NA NA 

16-26644 105–110 8/3/2007 0.0 0.0 Negative NA NA 

16-26644 110–115 8/3/2007 0.0 0.0 Negative NA NA 

16-26644 115–120 8/3/2007 0.0 0.0 Negative NA NA 

16-26644 121–122 8/3/2007 0.0 0.0 Negative ND NA 

16-26644 125–130 8/3/2007 0.0 0.0 Negative NA NA 

16-26644 130–135 8/3/2007 0.0 0.0 Negative NA NA 

16-26644 135–140 8/3/2007 0.0 0.0 Negative NA NA 

16-26644 143–145 8/3/2007 0.0 0.0 Negative ND NA 

16-26644 145–150 8/3/2007 0.0 0.0 Negative NA 323±37 

16-26676 0–4 8/8/2007 0.0 0.0 Negative NA NA 

16-26676 4–9 8/8/2007 0.0 0.0 Negative NA NA 

16-26676 13–13.5 8/8/2007 0.0 0.0 Negative ND NA 

16-26676 14–16.5 8/8/2007 0.0 0.0 Negative ND 309±38 

 



16-007(a)-99 and 16-008(a)-99 Investigation Report 

EP2007-0666 D1-13 November 2007 

Table D1-2 (continued) 

Location 
ID Depth (ft) 

Sample 
Date 

PID BV 
(ppm) 

PID 
Headspace 

Result (ppm) 

HE Spot Test 
Result 

(>100 ppm) 

RDX 
DTECHTOR 

Result Color % 
(ppm range) 

XRF Barium 
Result 
(ppm) 

16-26692 24.5 8/7/2007 0.0 3.7 Negative NA 612±34 

16-26692 25–27 8/7/2007 0.0 1.7 Negative ND 5564±106 

16-26692 28–29.5 8/7/2007 0.0 1.7 Negative NA 793±39 

16-26692 28–29.5 8/7/2007 0.0 1.7 Negative NA 534±35 

16-26692 28–29.5 8/7/2007 0.0 1.7 Negative NA 519±32 

16-26692 30.5–32 8/7/2007 0.0 1.1 Negative ND 1296±64 

16-26692 32.5–33.5 8/7/2007 0.0 0.0 Negative NA 833±47 

16-26692 34.5–37 8/7/2007 0.0 0.0 Negative NA 734±38 

16-26692 44.5 8/7/2007 0.0 0.0 Negative 4% (0.5–1.5) 403±30 

16-26672 0–3 8/6/2007 0.0 0.0 Negative NA NA 

16-26672 5–6.5 8/6/2007 0.0 0.0 Negative 7% (0.5-1.5) NA 

16-26672 8–13 8/6/2007 0.0 0.0 Negative NA NA 

16-26672 13–18 8/6/2007 0.0 0.8 Negative ND na/ 

16-600935 0–5 7/20/2007 0.0 0.0 Negative ND NA 

16-600935 5–10 7/20/2007 0.0 0.0 Negative NA NA 

16-600935 10–11 7/20/2007 0.0 0.0 Negative ND NA 

16-600935 20–21 7/20/2007 0.0 0.8 Negative ND 265±29 

16-600936 0–0.5 7/23/2007 0.0 0.0 Negative 10% (0.5–1.5) NA 

16-600936 5.5–6.5 7/23/2007 0.0 0.0 Negative ND NA 

16-600936 10–15 7/23/2007 0.0 0.0 Negative NA NA 

16-600936 20–21 7/23/2007 0 1.4 Negative ND 343±30 

16-600937 0–0.5 7/23/2007 0.0 0.0 Negative ND NA 

16-600937 1.5–2 7/23/2007 0.0 0.0 Negative ND NA 

16-600937 6–7 7/23/2007 0.0 0.0 Negative ND NA 

16-600937 10–15 7/23/2007 0.0 0.0 Negative NA NA 

16-600937 19–20 7/23/2007 0.0 0.6 Negative (0.5–1.5) 253±27 

16-600938 0–0.5 7/19/2007 0.0 0.0 Negative ND NA  

16-600938 3.5–4.0 7/19/2007 0.0 0.0 Negative ND NA  

16-600938 10–15 7/19/2007 0.0 0.0 Negative NA NA  

16-600938 20–21 7/19/2007 0.0 0.0 Negative ND NA  

16-600938 23.5–28.5 7/19/2007 0.0 0.0 Negative NA NA  

16-600938 28.5–33.5 7/19/2007 0.0 0.0 Negative NA NA  

16-600938 40–41 7/24/2007 0.0 0.0 Negative (0.5–1.5) NA  

16-600938 43.5–48.5 7/24/2007 0.0 0.0 Negative NA NA  

16-600938 48.5–53.5 7/24/2007 0.0 0.0 Negative NA NA  

16-600938 60–61 7/24/2007 0.0 0.0 Negative ND NA  
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Table D1-2 (continued) 

Location 
ID Depth (ft) 

Sample 
Date 

PID BV 
(ppm) 

PID 
Headspace 

Result (ppm) 

HE Spot Test 
Result 

(>100 ppm) 

RDX 
DTECHTOR 

Result Color % 
(ppm range) 

XRF Barium 
Result 
(ppm) 

16-600938 63.5–68.5 7/24/2007 0.0 0.0 Negative NA NA  

16-600938 70–71.5 7/24/2007 0.0 0.0 Negative 8% (0.5–1.5) NA  

16-600938 73.5–78.5 7/24/2007 0.0 0.0 Negative NA NA  

16-600938 80–81 7/24/2007 0.0 0.0 Negative ND NA  

16-600938 83.5–88.5 7/25/2007 0.0 0.0 Negative NA NA  

16-600938 88.5–93.5 7/25/2007 0.0 0.0 Negative NA NA  

16-600938 93.5–98.5 7/25/2007 0.0 0.0 Negative NA NA  

16-600938 100–101 7/25/2007 0.0 0.0 Negative ND NA  

16-600938 103.5–108.5 7/25/2007 0.0 0.0 Negative NA NA  

16-600938 108.5–113.5 7/25/2007 0.0 0.0 Negative NA NA  

16-600938 115.5–117 7/25/2007 0.0 0.0 Negative ND NA  

16-600938 118.5–123.5 7/25/2007 0.0 0.0 Negative NA NA  

16-600938 125–126 7/25/2007 0.0 0.0 Negative ND NA  

16-600938 128.5–133.5 7/25/2007 0.0 0.0 Negative NA NA  

16-600938 133.5–138.5 7/25/2007 0.0 0.0 Negative NA NA  

16-600938 140–141 7/25/2007 0.0 0.0 Negative ND NA  

16-600938 143.5–148.5 7/25/2007 0.0 0.0 Negative NA NA  

16-600938 147–148 7/25/2007 0.0 0.0 Negative ND NA  

16-600938 148–150 7/25/2007 0.0 0.0 Negative ND 282±27 
a NA = Not analyzed. 
b ND = Not detected. 
 



Appendix D2 

Borehole Logs 

 



0-1' Brown clayey silt with root material, moist, cohesive, surface sample collected with hand 

slightly cohesive noncohesive

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26719 (30P-01) TA: 16-007(a)-99 (30s Line Pond) Drill Depth: 0 to 62.5 ft bgs Total Pages: 3
Driller: Steve Tanuz (WDC) Start Date/Time: 9/27/06: 1415 End Date/Time: 10/03/06: 1040
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION

LI
TH
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G
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NOTES

0 1/3 0.0/neg 0-1 ft bgs stiff

SO
IL

FI
LL

auger; 1st run:  1430                   
RDX Field Screen = ND

1
RE16-06-72110

2 2-3' NO RECOVERY 2' auger stick-up

3 1.5/5 0.0/neg

4 3-4.5' Brown clayey silt with gravels and broken cobbles, 
slightly moist, cohesive to noncohesive moist,  to 

2nd run: 1440; drilling is difficult 
because of cobbles 

5

6

4.5-8' NO RECOVERY7

8 0/5 0.0/pos.

9

8-13' NO RECOVERY

3rd run: 1445; pos HE spot test 
recorded from tuff extracted from 
core barrel shoe; not enough 
material to sample10

NR11

12
INFERRED QBT4 CONTACT:       
13 ft bgs13 0.0/pos.

14 5/5 0.0/neg. 13-15 ft bgs

13-18' Tuff, densely welded, dry, pink ashy matrix 5YR 
7/2 to 5YR 7/3, 2% red fibrous pumice lapilli, 1-2% white 
crystalline relict pumice, 5% phenocrysts, mostly feldspar 
and quartz

4th run: 1500                                  
RDX Field Screen = ND

15
RE16-06-72111

16

17

18 5/5 0.0/neg RDX Field Screen = 1.5 - 2.5 ppm

19

18-23' Tuff, same as above, but color is more red (2.5YR 
6/2) and phenocrysts are more abundant (8-10%)

5th run: 1505

20

21

22 21-23 ft bgs

23 5/5 0.0/neg
RE16-06-72112

RDX Field Screen = 2.5 - 4.5 ppm

24
6th run: 1555

25

NR
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Q
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T 
4

42

25 23-28' Tuff, same as above

26

27 26-28 ft bgs

28 5/5 0.0/neg
RE16-06-72113

29

28-33' Tuff, moderately to densely welded, dry, light gray 
ashy matrix (5YR 7/1 to 5YR 6/1), 2% white crystalline 
relict pumice, 1-2% red fibrous pumice lapilli, 8-10% 
microscopic (<1mm) phenocrysts of feldspar and quartz

7th run: 1630

30

31

32

33 5/5 0.0/neg

34

33-38' Tuff, moderately welded, breakable, slightly more 
crystalline than above, iron staining noticed along grain 
boundaries

8th run: 1640

35

36

37

38 5/5 0.0/neg RDX Field Screen = 0.5 - 1.5 ppm

39

38-43' Tuff, same as above, pumice are elongate

10/03/06; 9th run: 0820

40

41

42

43 5/5 0.0/neg

44

43-48' Tuff, same as above

10th run: 0840

45

46

47

48 5/5 0.0/neg RDX Field Screen = 0.5 - 1.5 ppm

49

48-53' Tuff, same as above

11th run: 0930

50

50

51

52

53 5/5 0.0/neg

54

53-58' Tuff, densely welded, dry, light ashy matrix (5YR 
7/1), phenocryst grain boundaries more distinct than 
above, 2% reddish rounded pumice lapilli, 10-15% 
phenocrysts of feldspar and quartz (1-2 mm diameter)

12th run: 0950

55

56

57

58 3.5/5 0.0/neg RDX Field Screen = 1.5 - 2.5 ppm

59 58-60.7' Tuff, same as above
13th run: 1040

60
60.7-61.5' Tuff, extremely densely welded, dry, more pink 
than above, 2.5YR 6/2, more abundant and larger (1-4 
mm diameter) phenocrysts than above (8-10% feldspar, 3-
5% quartz 2-3% sanidine) trace lithics (up to 6 cm

auger drilling extremely difficult at 
approximately 62 ft bgs

61 60.7-61.5 ft bgs



62 AUGER REFUSAL at 62.5 ft bgs

63 0.0/neg 61.5-63' NO RECOVERY RDX Field Screen = 1.5 - 2.5 ppm

NR

5% quartz 2-3% sanidine), trace lithics (up to 6 cm 
diameter), rare pumiceRE16-06-72114



LL

18 0.0/neg RDX Field Screen = ND

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26720 (30P-02) TA: 16-007(a)-99 (30s Line Pond) Drill Depth: 0 to 18 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 9/27/06: 1305 End Date/Time: 9/27/06: 1415
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 3/3 0.0/neg 0-1 ft bgs

0-3' Brown silty clayey soil, moist, cohesive, soft, root 
material present throughout, rare pebbles present at 
depth SO

IL

surface sample collected with hand 
auger; 1st run:  1310           RDX 
Detech = ND

1
RE16-06-72115

2 2' auger stick-up

3 4/5 0.0/neg

4
3-6' same as above, with cobbles and pebbles 2nd run:  1315

5 6-7' Tuff, densely welded, slightly moist, bright orange 
ashy matrix (2.5YR 5/4), 8-10% phenocrysts of quartz and 
feldspar, 5% relict pumice, both white crystalline and red 
fibrous, 3% lithic rock fragments.

6 0.0/neg 6-7 ft bgs QBT4 CONTACT: 6 ft bgs               
RDX Field Screen = ND

7 NR RE16-06-72116

8 4.5/5  7-8' NO RECOVERY

9
8-12.5' Tuff, same as above, but grades to a pinkish-gray 
ashy matrix (5YR 7/2), 3% white crystalline relict pumice, 
2% red fibrous pumice, 2% lithics (up to 3 cm), 5% quartz 
(1-4 mm)

3rd run:  1320

10

11

12

13 NR 0.0/neg 12.5-13' NO RECOVERY

13-18' Tuff, same as above, very densely welded, random 
large (up to 4cm) relict pumice

4th run:  1325
14 5/5

15

16

TOTAL DEPTH: 18 ft bgs                
17 16-18 ft bgs

RE16-06-72117

Q
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Borehole ID: 16-26721 (30P-03) Total Pages: 3
End Date/Time: 10/03/06: 1625

Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler
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SAMPLE ID
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0 1/3 0.0/neg 0-1 ft bgs

1
RE16-06-72120

2 2' auger stick-up

3

4 1.5/5

NR

3-4.5' Silty sand cobbles and pebbles, dry, non cohesive

2nd run: 1150

LITHOLOGICAL DESCRIPTION NOTES

0-1' Brown clayey sand, very slightly moist, slightly 
cohesive, root material throughout, trace pebbles

surface sample collected with hand 
auger; 1st run:  1100

2-3' NO RECOVERY

Driller: Steve Tanuz (WDC) Start Date/Time: 10/03/06: 1150
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 

Logged By:  Pattie Baucom, TPMC

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex            

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

TA: 16-007(a)-99 (30s Line Pond) Drill Depth: 0 to 53 ft bgs

SO
IL

FI
LL

N
R

5

6

7

8 08-10 ft bgs
3rd run : 1210

9 5/5
RE16-06-72121

10

11

12

13 0.0/neg

14
4th run: 1220

15

16 16-18 ft bgs

17
RE16-06-72122

18 0.0/neg RDX Field Screen = 0.5 - 1.5 ppm

19

20

21

22

23 0.0/neg RDX Field Screen = 0.5 - 1.5 ppm

24
6th run: 1505

25

NR

0.0/neg

5/5

5/5

13-18' Tuff, densely welded, dry, light red ashy matrix (2.5 
YR 6/3), 2% red fibrous pumice lapilli, 3% white 
crystalline relict pumice, 5% phenocrysts, mostly feldspar 
and quartz

18-23' Tuff, same as above, but color is more red (2.5YR 
6/2) 

5/5

5th run: 1420

4.5-8' NO RECOVERY

8-13' Tuff, moderately to densely welded, dry, bright 
orange ashy matrix (5YR 6/4), 3% white relict pumice, 3% 
large (up to 3 cm) fibrous pumice lapilli, 5-10% 
phenocrysts of quartz and feldspar (up to 4 mm in 
diameter), trace lithics

INFERRED QBT4 CONTACT:       
8 ft bgs                                             
RDX Frild Screen = ND
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Borehole ID: 16-26721 (30P-03) Total Pages: 3
End Date/Time: 10/03/06: 1625

Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler
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SAMPLE ID

LI
TH

O
LO

G
IC

A
L 

U
N

IT

LITHOLOGICAL DESCRIPTION NOTES

Driller: Steve Tanuz (WDC) Start Date/Time: 10/03/06: 1150
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 

Logged By:  Pattie Baucom, TPMC

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex            

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

TA: 16-007(a)-99 (30s Line Pond) Drill Depth: 0 to 53 ft bgs

25

26

27

28 0.0/neg

29

5/5
7th run: 1515

23-28' Tuff, densely welded, dry, phenocrysts are more 
abundant than above (8-10% feldspar and quartz), light 
ashy matrix (5YR 7/1), trace large (up to 5cm in diameter) 
white relict pumice

30

31

32

33 0.0/neg RDX Field Screen = 0.5 - 1.5 ppm

34 33-34.5' Tuff, same as above

35

36

37

38 0.0/neg

39 9th run: 1605

40

41

42

43 NR 0.0/neg 42-43'  NO RECOVERY RDX Field Screen = 0.5 - 1.5 ppm

44 5/5

45

46

47

48 0.0/neg

49

50

5/5

5/5

5/5

35-38' Tuff, same as above

43-48' Tuff, same as above

10th run: 1615

11th run: 1625

38-42' Tuff, same as above, grain boundaries more 
distinct that above, iron-staining observed along grain 
boundaries and around pumice

28-33' Tuff, same as above, presence of large white 
pumice noted

8th run: 1555

34.5-35' Surge bed, sandy and ashy, 60-70% brown ash, 
30-40% sand-sized phenocrysts of quartz and feldspar, 
trace lithics, dry

Q
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T 
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Borehole ID: 16-26721 (30P-03) Total Pages: 3
End Date/Time: 10/03/06: 1625

Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler
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SAMPLE ID

LI
TH

O
LO

G
IC

A
L 

U
N

IT

LITHOLOGICAL DESCRIPTION NOTES

Driller: Steve Tanuz (WDC) Start Date/Time: 10/03/06: 1150
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 

Logged By:  Pattie Baucom, TPMC

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex            

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

TA: 16-007(a)-99 (30s Line Pond) Drill Depth: 0 to 53 ft bgs

50

51

52 51-53 ft bgs

53 0.0/neg
RE16-06-72123

48-53' Tuff, same as above

TOTAL DEPTH: 53 ft bgs            
RDX Field Screen = ND



FI
LL

18 0.0/neg RDX Field Screen = NDRE16-06-72172 (FD)

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26722 (30P-04) TA: 16-007(a)-99 (30s Line Pond) Drill Depth: 0 to 18 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 9/18/06: 1225 End Date/Time: 9/18/06: 1330
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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G
IC
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NOTES

0 3/3 0.0/neg 0-1 ft bgs
0-3' Brown silty clayey soil, moist, cohesive, soft, root 
material present throughout, silt content increases with 
depth

SO
IL

surface sample collected with hand 
auger; 1st run:  1225

1
RE16-06-72125

2 2' auger stick-up

3 3/5 0.0/neg

4
3-6' Interlayered clayey sand and gravel underlain by y y y g y
crushed tuff fill material

2nd run: 1240

5

6

7 6-8' NO RECOVERY INFERRED QBT4 CONTACT:       
8 ft bgs8 5/5

9 0.0/neg 8-10 ft bgs

8-13' Tuff, moderately to densely welded, very slightly 
moist, bright reddish orange matrix (2.5YR 5/4 to 2.5YR 
6/3), 5% white relict pumice (crystalline), 2% red fibrous 
pumice lapilli, 10% phenocrysts of feldspar and quartz, 
trace lithics (up to 2 cm in diameter)

3rd run:  1245

10
RE16-06-72126

11

12

13 5/5

13-18' Tuff, same as above, matrix is more pinkish gray 
and lighter than above (2.5YR 6/2)

4th run:  1250
14

15

16

16-18 ft bgs            
RE16-06-72117      TOTAL DEPTH: 18 ft bgs                

17
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0.0/neg

23 0.0/neg RDX Field Screen = ND

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26723 (30P-05) TA: 16-007(a)-99 (30s Line Pond) Drill Depth: 0 to 23 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 9/14/06: 0910 End Date/Time: 9/14/06: 1235
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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G
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A
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U
N

IT

NOTES

0 2/3 0.0/neg 0-1 ft bgs
0-2' Brown clayey silt with trace sand, moist, cohesive, 
root material present throughout, crushed tuff at bottom of 
run SO

IL

surface sample collected with hand 
auger; 1st run:  0920

1
RE16-06-72130

2

2-3' NO RECOVERY

2' auger stick-up

3 NR 0.0/neg

4 4/5
3-5.5' Silty sand with some clay and abundant weather 
crushed tuff

2nd run: 0925

5 0.0/neg 5.5-7' Tuff, moderately welded but brittle, slightly 
weathered, pink ashy matrix (5YR 7/2 to 5YR 6/2), ~5% 
white fibrous relict pumice, 10-15% phenocrysts of 
feldspar and quartz, trace lithics

6 5.5-7.0 ft bgs QBT4 CONTACT: 5.5 ft bgs

7
RE16-06-72131

8 NR 7-8' NO RECOVERY

9 5/5

8-13' Tuff, moderately to densely welded, dry, pinkish 
gray ashy matrix (5YR 7/1), 3% white relict pumice, 3% 
large (up to 3 cm) fibrous red pumice lapilli, 8-10% 
phenocrysts of quartz and feldspar (up to 4 mm in 
diameter), 5% lithics

3rd run : 0935

10

11

12 11-13 ft bgs

13 5/5 0.0/neg
RE16-06-72132

RDX Field Screen = 0.5 - 1.5 ppm

13-18' Tuff, same as above, matrix is lighter than above 
2.5YR 7/1 to 2.5 YR 6/1

4th run: 1040
14

15

16 16-18 ft bgs
RE16-06-72133

17

5/518

18-23' Tuff, same as above

RDX Field Screen = 0.5 - 1.5 ppm
5th run: 1125

19

20

21

TOTAL DEPTH: 23 ft bgs                
22 21-23 ft bgs

RE16-06-72134
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FI
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5 Tuff moderately to densely pink ashy matrix

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26724 (30P-06) TA: 16-007(a)-99 (30s Line Pond) Drill Depth: 0 to 13 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 9/13/06: 1115 End Date/Time: 9/13/06: 1228
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION

LI
TH

O
LO

G
IC

A
L 

U
N

IT

NOTES

0 1.1/3 0.0/neg 0-1.1 ft bgs 0-1.1' Clayey silt with sand and rare pebbles, moist, 
cohesive, root material present throughout SO

IL
N

R

1st run:  1115

1
RE16-06-72135

2 NR 1.1-3' NO RECOVERY 2' auger stick-up

3 0.0/neg

4 3/5
3-5.2' Sandy silt with some clay, slightly moist, slightly 
cohesive

2nd run: 1125

5
5 2-6' Tuff moderately to densely pink ashy matrix.2-6' ,   ,    
(2.5YR 6/4), ~5% white fibrous relict pumice, 8-10% 
phenocrysts of feldspar and quartz, trace lithics

QBT4 CONTACT: 5.2 ft bgs

6 0.0/neg 5.2-6.0 ft bgs

7 NR

RE16-06-72136

6-8' NO RECOVERY

8

9 5/5

8-13' Tuff, same as above

3rd run : 1135

10

11

12 11-13 ft bgs
TOTAL DEPTH: 13 ft bgs                
RDX Field Screen = ND13 0.0/neg

RE16-06-72137
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### 0.0/neg RDX Field Screen = ND

possible 5.2 ft

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26725 (30P-07) TA: 16-007(a)-99 (30s Line Pond) Drill Depth: 0 to 18.5 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 9/18/06: 1515 End Date/Time: 9/18/06: 1630
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION

LI
TH

O
LO

G
IC

A
L 

U
N

IT

NOTES

0 3.5/3.5 0.0/neg 0-1 ft bgs
0-2' Sandy clay, more silty with depth, rooty, moist and 
cohesive

SO
IL

surface sample collected with hand 
auger; 1st run:  1535

1
RE16-06-72140

2 2-3.5' Sandy silt with pebbles and weather crushed tuff fill 
material, moist, slightly cohesive

1.5' auger stick-up

3.5 2/5 0.0/neg

4.5 3.5-5.5' tuffaceous silty fill material, pebbly; weather tuff 
possible at 5.2 ft bgs at   bgs

2nd run:  1545

5.5 INFERRED QBT4 CONTACT: 5.2 
ft bgs

6.5

NR 5.5-8.5' NO RECOVERY 7.5

8.5

9.5 5/5 0.0/neg 8.5-10.5 ft bgs

8.5-13.5' Tuff, densely welded, dry,  orange-gray ashy 
matrix (2.5YR 6/2), 3% white crystalline relict pumice, 3-
5% red fibrous pumice, 2% lithics (up to 3 cm), 5-10% 
phenocrysts of feldspar and quartz, trace lithics

3rd run:  1550

###
RE16-06-72141

###

###

5/5 0.0/neg###

13.5-18.5' Tuff, same as above, matrix color is lighter 
than above (2.5YR 6/2 to 2.5YR 6/1), occasional lithics, 
phenocrysts are larger than above (1-3mm in diameter)

4th run:  1555
###

###

###

TOTAL DEPTH: 18.5 ft bgs             
### 16.5-18.5 ft bgs

RE16-06-72142

Q
B

T 
4

N
R



FI
LL

18 0.0/neg RDX Field Screen = ND

bbl fill d ff

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26726 (30P-08) TA: 16-007(a)-99 (30s Line Pond) Drill Depth: 0 to 18 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 9/18/06: 1340 End Date/Time: 9/18/06: 1430
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION

LI
TH

O
LO

G
IC

A
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U
N

IT

NOTES

0 3/3 0.0/neg 0-1 ft bgs 0-2' Brown silty clay, moist, cohesive, soft, root material 
present throughout

SO
IL

surface sample collected with hand 
auger; 1st run:  1355

1
RE16-06-72145

2 2-3' silty sand with clay, moist cohesive, no root material 
observed

2' auger stick-up

3 4/5 0.0/neg

4

3 6 6' sandy cobbley fill material with crushed tuff3-6.6' sandy co ey  material with crushe  tu

2nd run:  1420

5

6 0.0/neg

QBT4 CONTACT: 6.6 ft bgs7 6.6-7' Tuff, weathered

8 NR  7-8' NO RECOVERY

9 5/5 8-10 ft bgs

8-13' Tuff, densely welded, dry,  red ashy matrix (10R 5/2 
to 10R 6/2), 3% white crystalline relict pumice, 3-5% red 
fibrous pumice, 2% lithics (up to 3 cm), 10% phenocrysts 
of feldspar and quartz

3rd run:  1425

10
RE16-06-72146

11

12

13 5/5 0.0/neg

13-18' Tuff, same as above

4th run:  1430
14

15

16

17 16-18 ft bgs
RE16-06-72147 TOTAL DEPTH: 18 ft bgs                
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0.0/neg

23 0.0/neg RDX Field Screen = ND

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26727 (30P-09) TA: 16-007(a)-99 (30s Line Pond) Drill Depth: 0 to 23 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 9/14/06: 1355 End Date/Time: 9/14/06: 1600
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION

LI
TH

O
LO

G
IC

A
L 

U
N

IT

NOTES

0 2.5/3 0.0/neg 0-1 ft bgs
0-1' Sandy clayey silt, slightly moist, cohesive, root 
material present throughout

SO
IL

surface sample collected with hand 
auger; 1st run:  1355

1
RE16-06-72150

1-2.5' Silty sand with crushed tuff, slightly moist, moisture 
content decreases with depth

2 2' auger stick-up

3 NR 0.0/neg 2.5-3' NO RECOVERY

4 5/5
3-6' Silty sand with some clay and abundant weather 
crushed tuff

2nd run: 1405

5 0.0/neg

6-8' Tuff, moderately to densely welded, dry, pink ashy 
matrix (5YR 7/2 to 5YR 6/2), ~5% white fibrous relict 
pumice, 10% phenocrysts of feldspar and quartz

6 6-8 ft bgs QBT4 CONTACT: 6 ft bgs

7
RE16-06-72151

8 5/5

9

8-13' Tuff, densely welded, dry, pinkish gray ashy matrix 
(5YR 7/1), 3% white relict pumice, 3% large (up to 3 cm) 
fibrous red pumice lapilli, 8-10% phenocrysts of quartz 
and feldspar (up to 4 mm in diameter), 5% lithics

3rd run : 1410

10

11

12

13 5/5 0.0/neg RDX Field Screen = ND

13-18' Tuff, same as above, matrix is darker than above 
2.5YR 6/2

4th run: 1415
14

15

16 16-18 ft bgs
RE16-06-72152

17

5/518

18-20' Tuff, same as above, vertical fracture (2mm 
aperture), clay-filled

RDX Field Screen = ND
5th run: 1425

19 18-20 ft bgs
RE16-06-72153

20

20-23' Tuff, same as above, pumice content slightly 
greater than above

21

22 21-23 ft bgs
RE16-06-72154 TOTAL DEPTH: 23 ft bgs                
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0.0/neg

23 0.0/neg RDX Field Screen = ND

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26728 (30P-10) TA: 16-007(a)-99 (30s Line Pond) Drill Depth: 0 to 23 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 9/14/06: 1300 End Date/Time: 9/14/06: 1335
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION

LI
TH

O
LO

G
IC

A
L 

U
N

IT

NOTES

0 1/3 0.0/neg 0-1 ft bgs 0-1' Sandy clayey silt, slightly moist, cohesive, root 
material present throughout, crushed tuff fill present at 
bottom of run

SO
IL

N
R

surface sample collected with hand 
auger; 1st run:  1310

1
RE16-06-72155

2 NR 2' auger stick-up

3 0.0/neg 1-3' NO RECOVERY

4 4/5
3-5.7' Clayey sand with silt and abundant weather 
crushed tuff

2nd run: 1415

5 0.0/neg 5.7-7' Tuff, densely welded, dry, pink ashy matrix (2.5YR 
6/1 to 2.5YR 7/1), 2-3% white crystalline relict pumice, 2-
3% large (>1cm) red fibrous pumice lapillie, 10-15% 
phenocrysts of feldspar and quartz

6 5.7-7 ft bgs QBT4 CONTACT: 5.7 ft bgs

7
RE16-06-72156

8 NR 7-8' NO RECOVERY

9 5/5

8-13' Tuff, same as above, more red fibrous pumice than 
above

3rd run : 1320

10

11

12

13 5/5 0.0/neg RDX Field Screen = ND

13-18' Tuff, phenocrysts are larger than above (2-5 mm in 
diameter)

4th run: 1325
14

15

16

17

5/518

18-23' Tuff, densely welded, dry, more gray than above 
(5YR 6/1), white crystalline relict pumice more abundant 
than above 5-8%, red fibrous pumice decrease with 
depth.

RDX Field Screen = ND
5th run: 1435

19

20

21

22 21-23 ft bgs
RE16-06-72157 TOTAL DEPTH: 23 ft bgs                
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18 0.0/neg RE16-06-72170 (FD) RDX Field Screen = ND

crushed encountered in barrel

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26729 (30P-11) TA: 16-007(a)-99 (30s Line Pond) Drill Depth: 0 to 18 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 9/14/06: 0730 End Date/Time: 9/14/06: 0830
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 1.5/3 0.0/neg 0-1 ft bgs 0-1.5' Sandy  clay, moist, cohesive, root material present 
throughout, crushed tuff fill present at bottom of run SO

IL
N

R

surface sample collected with hand 
auger; 1st run:  0735

1
RE16-06-72160

2 NR 1.5-3' NO RECOVERY 2' auger stick-up

3 0.0/neg

4 2.5/5 3-5.5' Clayey sand with silt and abundant weather 
crushed tuff; tuff encountered in core barrel shoe  tuff; tuff   core  shoe 

2nd run: 0740

5 INFERRED QBT4 CONTACT: 5.5 
ft bgs

6

5.5-8 NO RECOVERY7 NR

8 0.0/neg

9 5/5 8-10 ft bgs

8-13' Tuff, moderately to densely welded, dry, pink ashy 
matrix (2.5YR 6/3 to 2.5YR 7/2), 2-3% white crystalline 
relict pumice, 2-3% large (>1cm) red fibrous pumice 
lapilli, 10% phenocrysts of feldspar and quartz, trace 
lithics

3rd run : 0745

10
RE16-06-72161

11

12

13 4.5/5 0.0/neg

13-17.5' Tuff, same as above

4th run: 0750
14

15

16

TOTAL DEPTH: 18 ft bgs                
17

NR

16-18 ft bgs
RE16-06-72162             

17.5-18' NO RECOVERY
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18 0.0/neg RDX Field Screen = ND

encountered in barrel

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26730 (30P-12) TA: 16-007(a)-99 (30s Line Pond) Drill Depth: 0 to 18 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 9/13/06: 1530 End Date/Time: 9/13/06: 1615
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 1.5/3 0.0/neg 0-1 ft bgs 0-1.5' Silty clay, moist, cohesive, root material present 
throughout, more silty with depth SO

IL
N

R

surface sample collected with hand 
auger; 1st run:  1515

1
RE16-06-72165

2 NR 1.5-3' NO RECOVERY 2' auger stick-up

3 0.0/neg

4 2.3/5 3-5.3' Silty sand and abundant weather crushed tuff; tuff 
encountered in core barrel shoe   core  shoe 

2nd run: 1530

5 INFERRED QBT4 CONTACT: 5.3 
ft bgs

6

NR 5.3-8 NO RECOVERY7

8 0.0/neg

9 5/5 8-10 ft bgs

8-13' Tuff, moderately to densely welded, dry, pink ashy 
matrix (10R 6/3), 2-3% white crystalline relict pumice, 2-
3% large (>1cm) red fibrous pumice lapilli, 10-15% 
phenocrysts of feldspar and quartz

3rd run : 1535

10
RE16-06-72166

11

12

13 5/5 0.0/neg

13-18' Tuff, same as above, matrix is more gray than 
above (2.5YR 6/1)

4th run: 1545
14

15

16

TOTAL DEPTH: 18 ft bgs                
17 16-18 ft bgs

RE16-06-72167
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1st run:  0805

and crushed tuff core shoe

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26731 (30P-13) TA: 16-007(a)-99 (30s Line Pond) Drill Depth: 0 to 149.8 ft bgs Total Pages: 6
Driller: Steve Tanuz (WDC) Start Date/Time: 9/15/06: 0805 End Date/Time: 12/13/06: 1340
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 1.5/3 0.0/neg 0-1.5' Clay with silt, sandy with depth, moist, very 
cohesive, root material present throughout, crushed tuff 
fill in core barrel shoe

SO
IL

N
R

1

2 2' auger stick-up

3 NR 1.5-3' NO RECOVERY

4 2/5 3-5' Clay with silt, soft, wet, very cohesive, large cobble 
and crushed tuff in core barrel shoe   in  barrel 

2nd run: 0815

5

6

5-8' NO RECOVERY7 NR

8 0.0/neg

9 5/5 9.1-11 ft bgs 8-9.1' Tuffaceous fill material with cobbles 3rd run: 0820

10
RE16-06-72188

9.1-13' Tuff, slightly weathered, then moderately to 
densely welded, dry, pinkish gray ashy matrix (2.5YR 7/3), 
3-5% white relict pumice, 1% red fibrous pumice, 8-10% 
phenocrysts of feldspar and quartz

QBT4 CONTACT: 13 ft bgs

11

12

13 0.0/neg

14 5/5

13-18' Tuff, same as above, rare lithics

4th run: 0825

15

16

17

18 0.0/neg

19 3/5

18-23' Tuff, very densely welded, dry, ashy matrix is 
darker than above (2.5YR 5/2), 8-10% white crystalline 
relict pumice, 10-15% phenocrysts, mostly quartz, trace 
red fibrous pumice

5th run: 0845

20

21

22 NR

23 0.0/neg

24 1.5/5 6th run: 0900

25

FI
LL

N
R

N
R



N
R

N
R

42 )

25 23-28' Tuff, same as above

26 NR

27

N
R

28 0.0/neg

29 4/5

28-32' Tuff, same as above

7th run: 0915

30

31

32

33 NR 0.0/neg 32-33' NO RECOVERY

34 4.3/5 33-35 ft bgs 33-35.3' Tuff, same as above 8th run: 0925

35
RE16-06-72189

35.3-37.3' Tuff, same as above, heavily fractured, 2-3 mm 
aperture, clay-filled, orientation undeterminable36 35.3-37.3 ft bgs

37
RE16-06-72190

38 NR 0.0/neg 37.3-38' NO RECOVERY

39 5/5

38-43' Tuff, poorly to moderately welded, dry, white ashy 
matrix (7.5YR6/1), disked, small fractures at 41', tuff is 
brittle, rare pumice, 10-15% phenocrysts of quartz and 
feldspar, tan to brown laminations within ash (altered 
zones?)

 9th run: 0935

40

41

42

43 0.0/neg

44 5/5

43-48' Tuff, same as above

10th run: 0945

45

46

47

48 0.0/neg

49 5/5

48-53' Tuff, same as above, welding decreases with 
depth

11th run: 0955

50

50

51

52

53 0.0/neg

54 5/5

53-58' Tuff, poorly to nonwelded at top, welding increases 
with depth to moderately welded, lithology same as above

12th run:1000

55

56

57

58 0.0/neg

59
2.2/5

58-60.2' Tuff, densely to very densely welded, dry, pinkish 
gray (2.5YR 6/2) , matrix appears recrystallized,10-15% 
phenocrysts of quartz, feldspar, and sanidine, lithics are 
rare, but present, some large (up to 4cm)

13th run: 1030

60

61



N
R

N
R

62 NR 60.2-63' NO RECOVERY

63 0.0/neg
14th run: 12/04/06: 0945

64 2.3/5 64.3-66.3' Tuff, very densely welded, dry, pinkish gray 
ashy matrix (2.5YR 6/1), 10-15% phenocrysts of feldspar, 
quartz, trace sanidine, 2% altered pumice

* auger refusal; hole tagged at 64.3'; 
begin to aircore

65

66

67 NR 66.3-67' NO RECOVERY

68 5/5
67-69.8' Tuff, same as above 15th run: 1025

69 RDX Field Screen = ND

70 68.9-71ft bgs
69.8-71' Surge bed, interlayered gray and brown ash, 
90% phenocrysts, mostly quartz, trace feldspar, rare 
lithics, sandy texture, very slightly moist71

RE16-06-72191

72 0.0/neg

71-72' Tuff, densely welded, dry, slightly moist, 15-20% 
phenocrysts of quartz, feldspar, and sanidine, 5% brown 
(altered?) elongate pumice

73 5/5

72-77' Tuff, very densely welded, dry, dark gray ashy 
matrix (2.5YR 6/2), 10-15% feldspar, 3-5% quartz, some 
rose quartz, 3% sanidine, trace lithics, 1-2% white 
crystalline relict pumice

16th run: 1025

74

75

76

77 0.0/neg

78 5/5

77-82' Tuff, same as above

17th run: 1025

79

80

81 80-82 ft bgs

82 0.0/neg
RE16-06-72192

83 5/5

82-87' Tuff, same as above, white laminations present 
throughout

18th run: 1025

84

85

86

87 0.0/neg

88 5/5

87-92' Tuff, same as above, small (2mm aperture) 
horizontal clay-filled fracture at 87.5 ft

19th run: 1120

89

90

91

92 0.0/neg

93 5/5

92-97' Tuff, very densely welded, dark gray ashy matrix 
(5YR 5/1), dry, 3-5% white recrystallized pumice, 15-20% 
phenocrysts of feldspar, quartz, and sanidine, iron-
staining present at grain boundaries

20th run: 1355

94

95

96

97 0.0/neg

98 5/5 21st run: 1445



99

97-102' Tuff, same as above100

101

102 0.0/neg *broken bit lost down borehole

103 5/5

102-107' Tuff, same as above

*2nd borehole advanced to 102; 
logging continues from 102-152'

104 22nd run: 1525

105

106

107 0.0/neg

108 5/5

107-112' Tuff, same as above

23rd run: 1550

109

110

111

112 0.0/neg

113 5/5

112-119' Tuff, same as above

24th run: 1615

114

115

116

117 0.0/neg

118 5/5

119-122' Tuff, same as above

12/05/06; 25th run: 1110

119

120 120-122 ft bgs

121
RE16-06-72193

122 0.0/neg

123 5/5

122-127' Tuff, same as above, small (1-2mm aperture), 
clay-filled fractures at 124' and 129'.

12/13/06; 26th run: 1125

124

125

126

127 0.0/neg

128 5/5

127-132' Tuff, same as above

27th run:1135

129

130

131

132 0.0/neg

133 5/5

132-137' Tuff, same as above, pumice content 
decreasing with depth

28th run: 1300

134

135

136



150 NR 149.2-149.8' NO RECOVERY RDX Field Screen = NDN
R

30th run: 1210

148 0.0/neg 147.2-149.2 ft bgs 31st run: 1240

149
RE16-06-72194

147.2-149.2' Surge bed, 40% ash, 60% sand-sized (fine 
to very coarse-grained) phenocrysts of quartz and 
feldspar, very slightly moist 

TOTAL DEPTH: 149.8 ft bgs              

137 0.0/neg

4.2/5.2

137-141.2' Tuff, extremely densely welded, dark gray 
crystalline matrix (5YR 7/2), dry, trace iron-staining at 
grain boundaries, 5-8% white recrystallized relict pumice, 
15-20% phenocrysts of quartz, feldspar, and sanidine

138 12/19/06; 29th run: 1120

139

140

141

141.2-142.2' NO RECOVERY142 NR 0.0/neg

143 5/5
142.2-146.8' Tuff, same as above, 

144

145 146.8-147' Tuff, welding decreasing with depth to poorly 
to moderately welded, appearance of soft pumice lapilli, 
increase in mafic minerals146

147 2/2.6
147-147.2' Surge bed, brown, sandy, altered, 40% ash, 60% sand-
sized phenocrysts of quartz and trace pebbles

N
R



surface sample collected with hand 

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26732 (30P-14) TA: 16-007(a)-99 (30s Line Pond) Drill Depth: 0 to 151 ft bgs Total Pages: 6
Driller: Steve Tanuz (WDC) Start Date/Time: 9/07/06: 1115 End Date/Time: 11/29/06: 1440
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 1/3 0.0/neg 0-1 ft bgs 0-1' Sand with silt and clay, root material present 
throughout, trace gravel, moist, cohesive

SO
IL

N
R

auger; 1st run:  0830

1
RE16-06-72199

2 NR 2-3' NO RECOVERY 2' auger stick-up

3

4 1/5 3-4' Sand with crushed tuff gravel, and cobbles 2nd run: 0856

5

NR 5-8' NO RECOVERY
6

7

8 0.0/neg

9 3/5 8-11' Tuffaceous fill material with cobbles 3rd run: 0917

10

11-13' NO RECOVERY11

12 NR

13 0.0/neg

14 3/5 14-16 ft bgs 13-14' Tuffaceous fill material, slightly moist 4th run: 1038

15
RE16-06-72200 14-16' Tuff, poorly to densely welded, white ashy matrix 

(5YR 7/1), dry, 10% phenocrysts of feldspar and quartz, 1-
3% white relict pumice, trace lithics

QBT4 CONTACT: 14 ft bgs

16

17 NR 16-18' NO RECOVERY

18 0.0/neg

19 3.5/5

18-21.5' Tuff, same as above

9/11/06; 5th run: 0838

20

21

22 NR 21.5-23' NO RECOVERY

23 0.0/neg

24 2/5 23-25' Tuff, same as above, interlayered poorly and 
densely welded tuff

6th run: 0915

25

FI
LL

N
R

N
R

N
R

N
R



N
R

42

25

NR 25-28' NO RECOVERY26

27

N
R

28 0.0/neg

29 2.7/5

28-30.7' Tuff, same as above, small (2mm aperture), clay-
filled, nearly horizontal fracture at 28.2'.  Thing (2-3mm) 
crystal-rich surge deposit at 30'

7th run: 0930

30

31

32 NR

33 0.0/neg 30.7-33' NO RECOVERY

34 3.5/5

33-36.5' Tuff, nonwelded with layers of densely welded 
tuff, nonwelded tuff has a sandy texture

8th run: 0940

35

36

37 NR 36.5-38' NO RECOVERY

38 0.0/neg

N
R

39 4.5/5 38-40 ft bgs
38-42.5' Tuff, nonwelded to moderately welded, dry, white 
ashy matrix (5YR 7/1), disked, tuff is brittle, rare pumice, 
10-20% phenocrysts of quartz, sanidine, and feldspar, tan 
to brown laminations within ash (altered zones?)

 9th run: 1055

40
RE16-06-72201

41

42

43 NR 0.0/neg 42.5-43' NO RECOVERY

44 5/5

43-48' Tuff, same as above

10th run: 1105

45

46

47

48 0.0/neg

49 5/5

48-53' Tuff, same as above

11th run: 1120

50

50

51

52

53 0.0/neg

54 5/5

53-58' Tuff, poorly to nonwelded at top, welding increases 
with depth to moderately welded, lithology same as above

12th run: 1125

55

56

57

58 0.0/neg

59
3.2/5 58-59.7' Tuff, interlayered nonwelded and disked welded 

tuff, nonwelded tuff is sandy, sugary, and phenocryst rich 
(30%) with 20% quartz, 10% sanidine, and 5% feldspar

13th run: 1210

60

61
59.7-61.2' Tuff, densely welded, crystalline, darker than 
above (5YR 5/1)

N
R



N
R

N
R

N
R

78

62 NR 61.2-63' NO RECOVERY

63 0.0/neg

64 3.2/5 63-65' Tuff, densely welded, dry, dark gray matrix (5YR 
5/2), pumice poor, 20-25% phenocrysts of quartz and 
sanidine

14th run: 1530

65

66
65-66.2' Tuff, nonwelded, 80% light gray ash (5YR 5/1), 
20% phenocrysts

67 NR 66.2-68' NO RECOVERY

68

69 3.5/5 68-70.5' Surge bed?, ashy, 40% sand-sized (very fine to 
very coarse-grained sand) phenocrysts of quartz and 
sanidine, 60% ash, possibly laminated

9/12/06; 15th run: 0750

70

71 70.5-71.5' Tuff, poorly to moderately welded, dry

72 NR 0.0/neg 71.5-73' NO RECOVERY

73

74
1.3/1.3

73-74.3' Tuff, very densely welded, dry, ashy 
recrystallized matrix, 20-30% phenocrysts of quartz, 
feldspar, and sanidine

QBT3T CONTACT: 71.5 ft bgs       
16th run: 0845

75
2/2

74.3-76.3' Tuff, extremely densely welded, dry, dark gray 
matrix (7.5YR 5/1), 20-25% phenocrysts of quartz and 
feldspar, trace sanidine, phenocrysts are both large and 
small (1-4mm)76

77 5/5 0.0/neg

76.3-81.3' Tuff, same as above

11/27/06; 17th run: 0925

78

79 79.3-81.3ft bgs

80
RE16-06-72202

81

82 5/5 0.0/neg

81.3-86.3' Tuff, same as above, trace large (1cm) 
recrystallized relict pumice, phenocrysts are large (up to 
5mm), iron staining present at grain boundaries

83 18th run: 1010

84

85

86

87 5/5 0.0/neg

86.3-91.3' Tuff, same as above, sanidine crystals are 
larger than above (3mm), trace iron-staining at grain 
boundaries

88 19th run: 1115

89

90

91

92 4.2/4.2 0.0/neg

91.3-95.5' Tuff, same as above93 20th run: 1330

94

95

96 5/5

95.5-100.5' Tuff, same as above, horizontal small (1-2mm 
aperture) clay -filled fractures throughout core section

97 0.0/neg

98 11/28/06; 21st run: 0915



99

100

101 4.5/4.5

100.5-105.0' Tuff, same as above, relict pumice content 
slightly more than above (2-3%)

102 0.0/neg

103

104 22nd run: 0945

105

106 5/5 106-108 ft bgs

105-110' Tuff, same as above, nearly vertical, clay-filled 
fracture (2-3 mm aperture) throughout core section

107 0.0/neg
RE16-06-72203

108 23rd run: 1025

109

110

111 4/4
110-114' Tuff, very densely welded, dry, dark gray matrix 
(7.5 YR 5/1), 10-15% white recrystallized relict pumice, 10-
15% phenocrysts of feldspar, quartz, and sanidine, iron-
staining observed, fractured throughout run, fractures are 
clay-filled, trace lithics

112 0.0/neg

113 24th run: 1135

114

115 2/2
114-116' Tuff, same as above

116

117 5/5 0.0/neg

116-121' Tuff, same as above, clay filled fracture from 
118.5-120.5'

118 118.5-120.5 ft bgs 25th run: 1330

119
RE16-06-72204

120

121

122 5/5 0.0/neg

121-126' Tuff, same as above, very densely welded, 
horizontal fractures throughout, iron-staining/alteration 
observed along fractures

123 26th run: 1350

124

125

126

127 5/5 0.0/neg

126-131' Tuff, same as above

128 27th run: 1440

129

130

131

132 5/5 0.0/neg

131-136' Tuff, extremely densely welded, dry, dark gray 
ashy matrix (7.5YR 5/1), 10-15% recrystallized relict 
pumice, 10-15% phenocrysts of feldspar, quartz, and 
sanidine

133 28th run: 1600

134

135

136



148 0.0/neg 31st run: 1335

149

150 149-151 ft bgs

151
RE16-06-72205 TOTAL DEPTH: 151 ft bgs              

RDX Field Screen = ND

146-151' Tuff, same as above, phenocrysts are slightly 
larger than above (up to 5mm)

137 5/5 0.0/neg

136-141' Tuff, same as above, iron-staining observed 
along grain boundaries, clay-filled fracture at bottom of 
run

138 11/29/06; 29th run: 1150

139

140

141-146' Tuff same as above, fractured at top, more iron-

141

142 5/5 0.0/neg

143 30th run: 1250

144 staining, and possible ferromagnesium minerals observed

145

146

5/5147



surface sample collected with hand 

FI

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex          

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26733 (30P-15) TA: 16-007(a)-99 (30s Line Pond) Drill Depth: 0 to 145.5 ft bgs Total Pages: 6
Driller: Steve Tanuz (WDC) Start Date/Time: 9/05/06: 1315 End Date/Time: 11/20/06: 1450
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 3/3 0.0/neg 0-1 ft bgs 0-0.1' Gravel

SO
IL

LL

auger; 1st run:  1110

1
RE16-06-72210 0.1-1.0' Sand with mud, some root material, slightly 

damp, cohesive

2 1-3' Clay with sand, 50% clay, 50% silt and sand, damp, 
cohesive

2' auger stick-up

3 3.9/neg

4 2/5
3-5' Sand with silt and clay, trace gravel, moist, cohesive

2nd run: 1120

5

6

5-8' NO RECOVERY7 NR

8 QBT4 CONTACT: 8 ft bgs

9 5/5 0.0/neg 8-10 ft bgs

8-13' Tuff, interlayered poorly and moderately welded tuff, 
dry, weathered at top, pink ashy matrix (5YR 5/3 to 2.5 
YR 6/2), 5-10% pumice, pumice are white and soft and 
red and fibrous, 10-15% phenocrysts of feldspar and 
quartz, small clay-filled fracture from 11.2-11.9'.

3rd run: 1140

10
RE16-06-72211

11

12

13

14 5/5

13-18' Tuff, moderately to densely welded, dry, pink ashy 
matrix (2.5YR 5/2), pumice are rare <3%, 5-10% 
phenocrsyts of mostly quartz, pumice are dark red and 
fibrous

9/12/06; 4th run: 1415

15

16

17

18

19 1.5/5 0.0/neg 18-19.5' Tuff, same as above

5th run: 1430

20

21

NR 19.5-23' NO RECOVERY22

23

24 0/5 6th run: 1450

25

N
R

N
R



N
R

R42

25

NR
23-28' NO RECOVERY

26

27

28

29 4/5 0.0/neg
28-32' Tuff, very densely welded, dry, grey crystalline 
matrix (2.5YR 5/2), 5% white crystalline relict pumice, 10-
15% phenocrysts, mostly quartz and feldspar, small clay-
filled fracture from 31.4-32'

7th run: 1545

30

31

32

33 NR 32-33' NO RECOVERY

34 1/5 33-34' Tuff, same as above 8th run: 1605

35

NR 34-38' NO RECOVERY36

37

N
R

38

39 3/5 0.0/neg 39-41 ft bgs 38-40.7' Tuff, nonwelded, dry, tan ashy matrix (7.5YR 
4/2), altered?, 10% phenocrysts, mostly quartz, 15% 
pebbles, 75% ash

9th run: 1620

40
RE16-06-72212

41 40.7-41' Ash layer, white, clean <5% phenocrysts

42 NR 41-43' NO RECOVERY

43

44 4/5 43-45' Tuff, nonwelded to poorly welded, disked, dry white 
ashy matrix (5YR 7/1), 10-15% phenocrsyts of quartz and 
feldspar, trace mafic minerals, trace lithics, iron-staining 
at grain boudaries

9/13/06; 10th run: 0735

45

46

47 45-47' Tuff, same as above, welding increases with depth

48 NR 47-48' NO RECOVERY

49 5/5

48-53' Tuff, same as above, poorly to moderately welded

11th run: 0745

50

50

51

52

53

54 5/5

53-58' Tuff, same as above

12th run: 0755

55

56

57

58

59
5/5

0.0/neg

58-61' Tuff, same as above

13th run: 0840

60

61

N
R

N
R



N
R

78 77 80 ft

62 61-63 ft bgs 61-63' Tuff, same as above, staining/clay mineral 
replacement observed in core, not fractured

63
RE16-06-72213

64 3/5
63-66' Tuff, interlayered poorly to densely welded tuff, 
dark gray matrix (5YR 7/1), 5% relict pumice, 10-15% 
phenocrysts of quartz and feldspar, trace lithics

14th run: 0915

65

66

67 NR 66-68' NO RECOVERY

68

69 0.5/0.5 0.0/neg 68-68.5' Tuff, densely welded, dry, crystalline 11/09/06; 15th run: 0930

70 4/4 68.5-72.5' Tuff, extremely densely welded, dry, dark gray 
ashy matrix (7.5YR 5/1), 2-5% white relict pumice, 15-
20% phenocrysts of quartz, feldspar, and sanidine, 
(phenocysts are large up to 4mm), iron-staining present 
at grain boundaries

QBT3T CONTACT: 68.5 ft bgs    

71

72

73

74
5/5

72.5-77.5' Tuff, very densely welded, dry, ashy 
recrystallized matrix, 20-30% phenocrysts of quartz, 
feldspar, and sanidine

16th run: 1035

75

76

77 0.0/neg 17th run: 1120

78 77 5-80 ft bgs.5-   bgs

77.5-81.8' Tuff, extremely densely welded, dry, same as 
above

79 4.3/4.5 RE16-06-72214

80

81

82 80.8-82' NO RECOVERY

83 5/5

82-87' Tuff, extremely densely welded, dry, 8-10% white 
relict pumice, 20-25% phenocrysts of quartz, feldspar, 
and sanidine, iron-staining at grain boundaires

18th run: 1210

84

85

86

87

88 5/5

87-92' Tuff, same as above, clay-filled fracture (2mm 
aperture) observed from 88-89'

19th run: 1430

89

90

91

92

93 5/5

92-97' Tuff, same as above, relict pumice (crystalline) are 
large (up to 2 cm)

20th run: 1515

94

95

96

97

98 5/5 0.0/neg 21st run: 1555



99

97-102' Tuff, same as above100

101

102 0.0/neg

103 5/5

102-107' Tuff, same as above, small (1-2 mm aperture) 
horizontal clay-filled fractures at bottom of run

104 22nd run: 1615

105

106

107

108 5/5

107-112' Tuff, extremely densely welded, dry, dark gray 
matrix (5YR 5/1) matrix appears recrystallized, lithology 
same as above

11/15/06; 23rd run: 0955

109

110

111

112

113 4.5/4.5

112-116.5' Tuff, same as above, more iron-staining or 
ferromagnesium minerals than above

24th run: 1045

114

115

116

117 5/5

118 0.0/neg 119.5-121.5 ft bgs

116.5-121.5' Tuff same as above

25th run: 1125

119
RE16-06-72215

120

121

122 5/5

123

121.5-126.5' Tuff, same as above, 45 deg clay-fille 
dfracture from 123.8-124.1, clay in fracture is slightly 
moist, layers of mafic minerals throughout run

26th run: 1155

124

125

126

127 3.3/5

126.5-129.8' Tuff, same as above, pumice are elongate, 
flattened?128 11/20/06; 27th run: 1410

129

130 NR 129.5-131.5' NO RECOVERY

131

132 5/5

131.5-136.5' Tuff, same as above

133 28th run: 1435

134

135

136



144

145 143.5-145.5 ft bgs

146 0.0/neg
RE16-06-72216 TOTAL DEPTH: 145.5 ft bgs              

RDX Field Screen = ND

144.4-145.3' Surge bed, sandy, 80% phenocrysts, 20% 
brown ash (altered?)

145.3-145.5' Tuff, densely welded, same as above

fractures throughout, clay is moist, 2-3 mm apertures, 
more quartz phenocrysts than above

5/5

136.5-140.8' Tuff, same as above.  

137

138 29th run: 1515

139 0.0/neg

140

141
140.8-141' Phenocrysts rich later 2mm thick, 80% quartz, 
feldspar, and sanidine, very slightly moist
141-141.5'  Tuff, moderately to densely welded, welding 
decreases with depth, pumice content is greater than 4/4

142 above, pumice are soft

30th run: 1550143 141.5-144.4' Tuff, same as above, horizontal clay-filled 
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23 RDX Field Screen = ND

INFERRED CONTACT:cohesive encountered in of barrel

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26647 (90P-01) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 23 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 11/03/06: 0920 End Date/Time: 11/03/06: 1030
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 1.5/3 0.0/neg 0-1.5 ft bgs 0-1.5' Silty clay underlain by dark organic rich clayey silt, 
root material present throughout, random pebbles 
observed, slightly to moderately moist, cohesive SO

IL
N

R

surface sample collected with hand 
auger; 1st run:  1310

1
RE16-06-71687

2 NR 2' auger stick-up

3 1.5-3' NO RECOVERY

4 2/5 3-5' gravelly silt with sand, very slightly moist, slightly 
cohesive, tuff encountered in shoe of core barrel, tuff   shoe  core 

2nd run: 1415

5
INFERRED QBT4 CONTACT: 5 ft  QBT4  5 ft 
bgs

6

NR 5-8' NO RECOVERY7

8 RDX Field Screen = ND

9
2.8/5

0.0/neg 8-10 ft bgs 8-10.8' Tuff, weathered, bright orange ashy matrix (2.5 YR 
6/3 to 2.5YR 6/4), 2% relict pumice (altered ?), 3-5% 
phenocrysts, mostly quartz, rare lithics

3rd run : 1320

10
RE16-06-71688

11

12 NR 10.8-13' NO RECOVERY

13 0.0/neg RDX Field Screen = ND

14
2.8/5

13-15.8' Tuff, moderately to densely welded, dry, bright 
red ashy matrix (10R 5/2), 5% white crystalline relict 
pumice, some iron staining, 5-8% phenocrysts of feldspar 
and quartz

4th run: 1325

15

16

NR
15.8-18' NO RECOVERY17

18-20' Tuff, same as above

18
2/5 0.0/neg

RDX Field Screen = ND
5th run: 1435

19 18-20 ft bgs
RE16-06-71689

20

NR 20-23' NO RECOVERY

21

22
TOTAL DEPTH: 23 ft bgs                
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BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26651 (90P-05) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 28 ft bgs Total Pages: 2
Driller: Steve Tanuz (WDC) Start Date/Time: 10/27/06: 1320 End Date/Time: 10/30/06: 1120
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 2/3 0.0/neg 0-1 ft bgs
0-2' Brown clayey silt with root material, organic rich, 
slightly moist, cohesive, more silty with depth

SO
IL

N
R

1st run:  1335

1
RE16-06-71716

2 2-3' NO RECOVERY 2' auger stick-up

3 NR 0.0/neg

4 5/5

3-8' Sand, coarse-grained with pebbles, trace silt, and 
pieces of crushed tuff and asphalt, compact, dry, 
noncohesive

2nd run: 1340

5

6

7

8 0.0/neg

9 4/5

8-12' Sandy silty clay with crushed tuff, compact, dry, 
crumbly

3rd run: 1345

10

11

12 0.0/neg.

13 NR 12-13' NO RECOVERY

14 1/5
13-14' Sandy silt with pebbles and cobbles, slightly moist, 
noncohesive, soft 

4th run: 1350

15

NR 14-18' NO RECOVERY16

17

18

19
2/5

0.0/neg 18-20 ft bgs
18-20' Tuff, densely welded, dry, red ashy matrix (10R 
6/2), 3% white crystalline relict pumice, 5-8% phenocrysts 
of feldspar and quartz, iron-staining observed around 
grain boundaries

5th run: 1400                                 
INFERRED QBT4 CONTACT:         
18 ft bgs

20
RE16-06-71711

21

20-23' NO RECOVERY22 NR

23

24 2.3/5 0.0/neg 23-25.3 ft bgs 23-25.3' Tuff, extremely densely welded, dry, light gray 
ashy matrix (2.5YR 6/1), 2-3% white crystalline relict 
pumice, 5-10% phenocrysts of quartz and feldspar.  

1st run of 10/30/06: 1110

25
RE16-06-71712
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28 0.0/neg RDX Field Screen = ND

25
Feldspar phenocrysts are tiny (<2mm) and elongate

NR 25.3-28' NO RECOVERY

26

TOTAL DEPTH: 28 ft bgs                
27 N

R
Q
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BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26652 (90P-06) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 33 ft bgs Total Pages: 2
Driller: Steve Tanuz (WDC) Start Date/Time: 11/03/06: 1050 End Date/Time: 11/03/06: 1300
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 1.9/3 0.0/neg 0-1 ft bgs
0-1.9' Silt with pebbles, soft, root material present at very 
top of run, very slightly moist, noncohesive SO

IL
N

R

1st run:  1050

1
RE16-06-71717

2 2-3' NO RECOVERY 2' auger stick-up

3 NR

4 1.3/5
3-4.3' Silt with pebbles

2nd run: 1055

5

F

0.0/neg

6

4.3-8' NO RECOVERY7

8

9 2/5 8-9.3' Silt with pebbles 3rd run: 1100

10 9.3-10' Tuff QBT4 CONTACT: 9.3 ft bgs

11

NR 10-13' NO RECOVERY12

13 RDX Field Screen = ND

14 5/5 0.0/neg. 13-15 ft bgs

13-18' Tuff, moderately welded, dry, pinkish red ashy 
matrix 10R 6/3, 1-2% white crystalline relict pumice, 5% 
phenocrysts, mostly feldspar and quartz, rare lithics

4th run: 1115

15
RE16-06-72118               
RE10-06-71723 (FD)

16

17

18 3.5/5

19
18-21.5' Tuff, densely welded, dry, bright red ashy matrix 
(10R 5/3), 5% white crystalline relict pumice, 2% red 
fibrous pumice lapilli, some large and elongate (up to 3 
cm in diameter), 5-8% phenocrysts of quartz and feldspar

5th run: 1125

20 0.0/neg 19-21.5 ft bgs

21
RE16-06-71719

22 NR

23 21.5-23' NO RECOVERY

24 3.5/5 23-24.5' Tuff, extremely densely welded, dry, dark gray 
ashy matrix (2.5YR 5/1), lithology same as above

6th run: 1215

25
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33 0.0/neg RDX Field Screen = ND

25

24.5-28' NO RECOVERY26 0.0/neg

27 NR

28

2.5/5

28-30.5' Tuff, same as above

7th run: 1230
29 29-30.5 ft bgs

RE16-06-71720
30

31

NR 30.5-33' NO RECOVERY TOTAL DEPTH: 33 ft bgs                
32

N
R

N
R



23

gravel

RDX Field Screen = ND

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26689 (90P-07) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 23 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 09/19/06: 0850 End Date/Time: 09/19/06: 1105
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 3/3 0.0/neg
0-1' Clay with sand, root material present throughout, 
moist, cohesive

SO
IL

FI
LL

1st run:  0850

1

2 2-3' Sand with pebbles and crushed tuff, slightly moist, 
slightly cohesive

2' auger stick-up

3 0.0/neg

4 2.5/5 3-5.5' Tuffaceous fill material with layers of silty clay and 
gravel

2nd run: 0905

5

6

5.5-8' NO RECOVERY; cobbles encountered7 NR

8 0.0/neg

9 3.5/5 8-11' Sandy clay with pebbles and crushed tuff 3rd run: 1015

10 11-11.5' Tuff, densely welded, dry reddish gray ashy 
matrix (2.5YR 5/2), 5% white crystalline relict pumice, 5% 
phenocrysts of quartz and feldspar11

12 NR 11.5-13' NO RECOVERY

QBT4 CONTACT: 11 ft bgs

13

13-15.5' Tuff, densely welded, dry, lighter matrix than 
above (2.5 YR 7/1), 1-2% white crystalline relict pumice, 1-
3% red fibrous pumice lapilli, 10% phenocrysts, mostly 
feldspar and quartz, rare lithics, clay-filled fracture (2 mm 
aperture) from 13-14' bgs

4th run: 1025
14 2.5/5 0.0/neg. 13-15 ft bgs

RE16-06-71935
15

16

NR 15.5-18' NO RECOVERY17

18

5/5

18-23' Tuff, same as above, clay-filled fractures observed 
throughout

5th run: 1035
19

20

21 0.0/neg 21-23 ft bgs
RE16-06-71736

TOTAL DEPTH: 23 ft bgs                
22

N
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N
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18 0.0/neg. RDX Field Screen = ND

by fill

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26690 (90P-08) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 18 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 09/19/06: 1520 End Date/Time: 09/19/06: 1615
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 2.5/3 0.0/neg
0-1' Clay with sand, root material present throughout, 
moist, cohesive

SO
IL

N
R

1st run:  1520

1 1-2.5' Silt with sand and pebbles, slightly moist, cohesive

2 NR 2' auger stick-up

3 2.5-3' NO RECOVERY

4 2.8/5 3-5.8' Silt with clay, gravel, and asphalt pieces underlain 
by tuffaceous fill material  tuffaceous  material 

2nd run: 1525

LL

5

6

5.5-8' NO RECOVERY7
NR

8
INFERRED QBT4 CONTACT:         
8 ft bgs

9 5/5 0.0/neg 8-10 ft bgs 8-8.4' Tuff, weathered 3rd run: 1530

10
RE16-06-71938

8.4-13' Tuff, poorly to moderately welded, gray ashy 
matrix (5YR 5/3 to 5YR 6/1), 1-3% white crystalline relict 
pumice, 3% orange to red fibrous pumice lapilli, 5-8% 
phenocrysts of quartz and feldspar, rare lithics, some 
large (up to 4 cm)

11

12

13

14 5/5 0.0/neg.

13-18' Tuff, same as above, but more welded

4th run: 1540

15

16

17 16-18 ft bgs
RE16-06-71939 TOTAL DEPTH: 18 ft bgs                
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23 RDX Field Screen = ND

in

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26691 (90P-09) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 23 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 09/20/06: 1010 End Date/Time: 09/20/06: 1130
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 2/3 0.0/neg
0-0.5' Silt with sand with root and organic material, moist, 
cohesive SO

I 1st run:  1010

1
0.5-2' Sand with clay and pebbles, poorly sorted, slightly 
moist, slightly cohesive

2 2' auger stick-up

3 2-3' NO RECOVERY

4 2/5 3-5' Interlayered gravely sand, silty sand, and cobbles, 
dry, slightly cohesive in silty layersdry, slightly cohesive  silty layers

2nd run: 1020

L

5

6

NR 5-8' NO RECOVERY; cobbles encountered7

8 0.0/neg

9 0.8/5 8-8.8' Silty sand with cobbles 3rd run: 1025

10

NR 8.8-13' NO RECOVERY; tuff and cobble in shoe of core 
barrel

INFERRED QBT4 CONTACT:         
9 ft bgs

11

12

13

14 2/5 0.0/neg. 13-15 ft bgs 13-15' Tuff, densely welded, dry, pinkish gray ashy matrix 
(2.5 YR 6/3), 1-2% white crystalline relict pumice, 1-3% 
red fibrous pumice lapilli, 8-10% phenocrysts, mostly 
feldspar and quartz

4th run: 1035

15
RE16-06-71935

16

17 NR 15-18' NO RECOVERY

18

4/5

18-22' Tuff, same as above, but matrix is lighter (5YR 
6/1), trace mafic minerals

5th run: 1040
19

20

21 0.0/neg 21-23 ft bgs
RE16-06-71736

TOTAL DEPTH: 23 ft bgs                
22

NR 22-23' NO RECOVERY
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23

INFERRED CONTACT:RE16 4285 

RDX Field Screen = ND

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26647 (90P-01) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 23 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 11/03/06: 0920 End Date/Time: 11/03/06: 1030
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 1.5/3 0.0/neg
RE16-06-71687, RE16-
07-4287 (0-0.5ft)

0-1.5' Silty clay underlain by dark organic rich clayey silt, 
root material present throughout, random pebbles 
observed, slightly to moderately moist, cohesive

SO
IL

N
R

surface sample collected with hand 
auger; 1st run:  1310

1

2 NR 2ft auger stick-up

3
1.5-3' NO RECOVERY

4 2/5
3-5' gravelly silt with sand, very slightly moist, slightly 
cohesive, tuff encountered in shoe of corebarrel

2nd run: 1415

5
RE16-07-4285 (5.5-07 (5.5
6.5ft)

INFERRED QBT4 CONTACT: 5 ft  QBT4  5 ft 
bgs

6

NR

5-8' NO RECOVERY

7

8

9
2.8/5

0.0/neg 8-10 ft bgs
8-10.8' Tuff, weathered, bright orange ashy matrix (2.5 YR 
6/3 to 2.5YR 6/4), 2% relict pumice (altered ?), 3-5% 
phenocrysts, mostly quartz, rare lithics

3rd run : 1320

10
RE16-06-71688

11

12 NR

10.8-13' NO RECOVERY

13 0.0/neg RDX Field Screen = ND

14
2.8/5 13-15.8' Tuff, moderately to densely welded, dry, bright 

red ashy matrix (10R 5/2), 5% white crystalline relict 
pumice, some iron staining, 5-8% phenocrysts of feldspar 
and quartz

4th run: 1325

15

16

NR

15.8-18' NO RECOVERY
17

18-20' Tuff, same as above
18

2/5 0.0/neg

RDX Field Screen = ND
5th run: 1435

19 RE16-07-4293 (19.5-20)
RE16-06-71689, Re16-
07-4286 (20-21ft)20

NR

20-23' NO RECOVERY
21

TOTAL DEPTH: 23 ft bgs                
22
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BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex                           [13-

003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26692 (90P-10) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 44.5 ft bgs Total Pages: 1

Driller: David Starnes (Spectrum)
Start Date/Time: 09/20/06: 1440; 
8/7/07:0920

End Date/Time: 09/20/06: 1540; 
8/07/07: 111220

Drilling Equipment/Method: CME 75 Hollow-Stem Auger 

Sampling Equipment/Method: HAS CBS
Logged By:  Magdalena Sandoval, Kevin 
Reid, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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LI

NOTES

0 2/3 0.0/neg
0-2' Clay with sand, root material present throughout, 
moist, cohesive, more sandy depth

1st run:  1440

1

2 NR 2' auger stick-up

3 2-3' NO RECOVERY

4 2.5/5
3-5.5' Interlayered sandy silt, clayey sand, and gravels

2nd run: 1445

5

6

5.5-8' NO RECOVERY; tuff in shoe of core barrel

INFERRED QBT4 CONTACT:         
5.5 ft bgs

7 NR

8

9 5/5 0.0/neg 8-10 ft bgs

8-13' Tuff, poorly to moderately welded, gray ashy matrix 
(5YR 5/3 to 5YR 6/1), 5% large (up to 3 cm in diameter) 
white fibrous pumice, 5-8% phenocrysts of quartz and 
feldspar, rare lithics

3rd run: 1450

10
RE16-06-71946

11

12

13 0.0/neg.

SO
IL
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N
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26

14 5/5

13-18' Tuff, moderately to densely welded, dry, tuff is 
more red than above (10R 6/3), 2% red fibrous pumice 
lapilli, white pumice are more crystalline (less fibrous) 
with depth, trace lithics up to 2 cm in diameter

4th run: 1455

15

16

17 16-18 ft bgs

 RDX Field Screen = ND18 0.0/neg.
RE16-06-71947

19

20
0.2/neg Poorly welded tuff, 30% phenocrysts: clotted quartz, 

sanidine, slighly weathered pumices.  2.5yr4/2.  Very 
muddy at top.

0920

21
3/5

22

23
23-25ft: NO RECOVERY

24
NR Ba: 612 ppm (24.5ft)

25
0.0/neg RE16-07-4368 (25-27ft) Tuff SAA; some vertical fractures with clay coatings up to 

1cm.  29.5-30.0ft: NO RECOVERY
0930

26
4.5/5

27
Ba: 5564ppm (27ft)

28

29
NR Ba: 793, 534, 519ppm (29.5ft)

30
2/2.5 0.0/neg Tuff, moderately welded cystal clots w/ phenocrysts of 

quartz, sanadine. Vertical fracture, clay-filled, ~1c, wide.  
2.4yr3/2.

1040

31
RE16-07-4329 (30.5-
32ft)

32
NR 31-32ft: NO RECOVERY Ba: 1296 ppm (32ft)

33
1.5/2.5 0.0/neg 33-34.5ft: Tuff, SAA

34
NR 34.5-35ft: NO RECOVERY Ba: 833ppm (33.5ft)

35
0.0/neg Tuff SAA vertical fracture 35-37.5ft, 1cm aperature, clay-

filled; 5yr5/2, poorly welded.
1100

36
2.5/5

37
Ba: 734ppm (37ft)

38
NR 37.5-40.0ft: NO RECOVERY

39
NR

40
0.0/neg Tuff, poorly welded, osidation/staining on rims of 

phenocrysts (quartz, sanadine), 10-15% pumice.
1130

N
R



44

41
5/5

42
RE16-07-4370 (43.0-
44.5ft)

Ba: 403ppm (44ft)                             
Total depth: 44ft bgs43



18 0.0/neg. RDX Field Screen = ND

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26693 (90P-11) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 18 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 09/22/06: 1145 End Date/Time: 09/22/06: 1315
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 1.5/3 0.0/neg
0-1.5' Clay with sand, cobbles and pebbles present at 
depth, root material present throughout, moist, cohesive SO

IL
N

R

1st run:  1215

1

2 NR 2' auger stick-up

3 1.5-3' NO RECOVERY

4 1.5/5
3-4.5' Sand with gravel and cobbles

2nd run: 1230

LL

5

6

4.5-8' NO RECOVERY7
NR

8
INFERRED QBT4 CONTACT:         
8 ft bgs

9 4.5/5 0.0/neg 8-10 ft bgs
8-12.5 Tuff, moderately to densely welded, dry pinkish 
gray ashy matrix (7.5YR 7/2), 5% white fibrous pumice, 
2% red fibrous pumice lapilli, 5-8% phenocrysts of quartz 
and feldspar, rare lithics

3rd run: 1240

10
RE16-06-71950

11

12

13 NR 0.0/neg. 12.5-13' NO RECOVERY

13-18' Tuff, same as above, phenocrysts are slightly 
larger than above (2-4 mm)

4th run: 1245
14 5/5

15

16

TOTAL DEPTH: 18 ft bgs                
17 16-18 ft bgs

RE16-06-71951
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18 0.0/neg. RDX Field Screen = ND

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26694 (90P-12) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 18 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 09/21/06: 1015 End Date/Time: 09/21/06: 1110
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 1.5/3 0.0/neg
0-1.5' Clay with sand, cobbles and pebbles present at 
depth, root material present throughout, moist, cohesive SO

IL
N

R

1st run:  1025

1

2 NR 2' auger stick-up

3 1.5-3' NO RECOVERY

4 2/5 3-5' Clay with silt, moist, cohesive, underlain by sandy 
sediment with gravel and cobblesg

2nd run: 1040

LL

5

6

5-8' NO RECOVERY7
NR

8

9 5/5 0.0/neg 8.3-11 ft bgs 8-8.3' Silt with cobbles
3rd run: 1045

10
RE16-06-71954               
RE16-06-71974 (FD)

8.3-13 Tuff, moderately to densely welded, dry, pinkish 
gray ashy matrix (2.5YR 6/2), 3% white fibrous pumice, 
5% red fibrous pumice lapilli, 5-8% phenocrysts of quartz 
and feldspar

INFERRED QBT4 CONTACT:         

11

8.3 ft bgs

12

13 0.0/neg.

13-17' Tuff, same as above with occasional lithics, matrix 
is more red than above (10R 6/2)

4th run: 1110
14 4/5

15

16

TOTAL DEPTH: 18 ft bgs                
17

NR

15-17 ft bgs
RE16-06-71955 17-18' NO RECOVERY
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LL QBT4 ft

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26695 (90P-13) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 13 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 09/25/06: 0915 End Date/Time: 09/25/06: 1015
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 1.5/3 0.0/neg 0-1.5' Clay with sand and silt, coarsens with depth, pebbly 
at bottom, moist, cohesive, root material present 
throughout

SO
IL

N
R

1st run:  0915

1

2 NR 2' auger stick-up

3 1.5-3' NO RECOVERY

4 3.5/5 3-5' Clay with cobbles 2nd run: 0925

5 0.0/neg 5-6.5 ft bgs 5-6.5' Tuff, poorly to moderately welded, ashy orange 
matrix (2.5YR 6/4), 5% crystalline pumice, 2% white 
pumice lapilli, 8-10% phenocrysts of feldspar and quartz, 
rare lithics

QBT4 CONTACT: 5 ft bgs CONTACT: 5  bgs

6
RE16-06-71958

7
NR

8 6.5-8' NO RECOVERY

9 5/5 0.0/neg

8-13 Tuff, densely welded, dry, matrix is more gray than 
above (2.5YR 6/2 to 2.5YR 7/2), 3-5% white fibrous 
pumice, 5-8% phenocrysts of quartz and feldspar, 2% 
lithics (some large up to 3 cm in diameter)

3rd run: 0930

10

11

12 11-13 ft bgs

13 0.0/neg
RE16-06-71959 TOTAL DEPTH: 13 ft bgs                

RDX Field Screen = ND
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18 0.0/neg. RDX Field Screen = ND

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26696 (90P-14) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 18 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 09/25/06: 1510 End Date/Time: 09/25/06: 1600
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 1.5/3 0.0/neg 0-1.5' Silt with sand and clay underlain by clayey sand, 
root material present throughout, slightly moist, slightly 
cohesive, pebbles observed at depth

SO
IL

N
R

1st run:  1515

1

2 NR 2' auger stick-up

3 1.5-3' NO RECOVERY

4 1.7/5 3-4.7' Sand with cobbles, dry, noncohesive underlain by 
silt with abundant fragments of crushed tuffg

2nd run: 1520

LL

5

6

4.7-8' NO RECOVERY7
NR

8 QBT4 CONTACT: 8.4 ft bgs

9 5/5 0.0/neg 8.4-10 ft bgs 8-8.4' Silt with crushed tuff
3rd run: 1525

10
RE16-06-71962

8.4-13' Tuff, densely welded, dry, peach ashy matrix 
(2.5YR 6/3), 3% white crystalline relict pumice, 2% 
orange to red fibrous pumice lapilli, 8-10% phenocrysts of 
quartz and feldspar

11

12

13 0.0/neg.

13-18' Tuff, same as above with occasional lithics, matrix 
is more red than above (10R 5/2)

4th run: 1530
14 5/5

15

16

TOTAL DEPTH: 18 ft bgs                
17 16-18 ft bgs

RE16-06-71963
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0-1.5' Silt with sand, clay, and pebbles, slightly moist, 1st run:  1120

IL
L

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26697 (90P-15) TA: 16-008(a)-99 (00s Line Pond) Drill Depth: 0 to 43 ft bgs Total Pages: 2
Driller: Steve Tanuz (WDC) Start Date/Time: 9/26/06: 1105 End Date/Time: 9/26/06: 1400
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 1.5/3 0.0/neg cohesive, root and organic material present throughout

SO
IL

FI
LL

N
R

1

2 1.5-3' NO RECOVERY 2' auger stick-up

3 NR 13/neg

4 2/5
3-5' Sand with clay and cobbles, slightly moist, cohesive

2nd run: 1130

F5

6

NR 5-8' NO RECOVERY7

8 53/neg

9 4.5/5 9.3-11 ft bgs 8-9.3' Silt with clay, sand, and cobbles 3rd run: 1135

10
RE16-06-71966 9.3-12.5' Tuff, moderately to densely welded, dry, bright 

orange ashy matrix lightens to pinkish gray with depth 
(2.5YR 6/2 to 10R 6/2), 3% white crystalline relict pumice, 
2% red fibrous pumice lapilli, 5% phenocrysts of feldspar 
and quartz

QBT4 CONTACT: 9.3 ft bgs            
RDX Field Screen = ND

11

12

13 NR 12.5-13' NO RECOVERY

14 5/5 160/neg

13-18' Tuff, densely welded, dry, pink ashy matrix 10R 
6/2, 2% red fibrous pumice lapilli, 1-2% white crystalline 
relict pumice, 8-10% phenocrysts, mostly feldspar and 
quartz, trace lithics

4th run: 1145

15

16

17 16-18 ft bgs

18 5/5 20/neg
RE16-06-71967

RDX Field Screen = ND

19

18-23' Tuff, same as above, but matrix color is lighter 
than above (2.5YR 6/2); phenocrysts are small (1-2 mm in 
diameter)

5th run: 1345

20

21

22

23 6/neg

24 3.5/5

23-26.5' Tuff, same as above

6th run: 1355

25
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0.0/neg

RE16-06-71968

42

43 0.0/neg
TOTAL DEPTH: 43 ft bgs                
RDX Field Screen = ND

25

26 NR
26.5-28' NO RECOVERY27

N
R

28 5/5 0.6/neg

29
28-32' Tuff, moderately welded, dry, light gray ashy matrix 
(2.5YR 7/1), more ashy than above, 2% white crystalline 
relict pumice, 8-10% microscopic (<1mm) phenocrysts of 
feldspar and quartz, possible mafic minerals

7th run: 1405

30

31

32

5/5
32-33' NO RECOVERY33

33-38' Tuff, same as able but less welded, ashy, lighter 
colored matrix (5YR 7/1)

8th run: 1410
34

35

Q
B

T 
4

36

37

38 0.0/neg

38-41.5' Tuff, same as above

39 3.5/5 9th run: 1420

40 40-41.5 ft bgs

41

NR 41.5-43' NO RECOVERY42 R
N

R



L

18 0.0/neg RDX Field Screen = ND

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26698 (90P-16) TA: 16-008(a)-99 (00s Line Pond) Drill Depth: 0 to 18 ft bgs Total Pages: 2
Driller: Steve Tanuz (WDC) Start Date/Time: 9/27/06: 1030 End Date/Time: 9/26/06: 1100
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION

LI
TH

O
LO

G
IC

A
L 

U
N

IT

NOTES

0 2/3 0.0/neg
0-2' Silt with sand, clay, slightly moist, cohesive, root and 
organic material present throughout

SO
IL

FI
LL

N
R

1st run:  1035

1

2 2-3' NO RECOVERY 2' auger stick-up

3 NR 0.0/neg

4 2/5
3-5' Sand with silt, gravel layers, and cobbles, dry

2nd run: 1040

FI
L

5

6

NR 5-8' NO RECOVERY7

8

9 3.5/5 10.3-11.5 ft bgs 8-10.3' cobbles and crushed tuff fill 3rd run: 1045

10 0.0/neg
RE16-06-71970 10.3-11.5' Tuff, moderately to densely welded, dry, bright 

orange ashy matrix lightens to pinkish gray with depth 
(2.5YR 7/4), 3% white crystalline relict pumice, 2% red 
fibrous pumice lapilli, 5% phenocrysts of feldspar and 
quartz, trace lithics

QBT4 CONTACT: 9.3 ft bgs     
RDX Field Screen = ND

11

12 NR
11.5-13' NO RECOVERY13

13-18' Tuff, densely welded, dry, pink ashy matrix 5YR 
6/2, 2% red fibrous pumice lapilli, 5% white crystalline 
relict pumice, 8-10% phenocrysts, mostly feldspar and 
quartz, trace mafic minerals

4th run: 1055
14 5/5

15

16

TOTAL DEPTH: 18 ft bgs                
17 16-18 ft bgs

RE16-06-71971
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0.0/neg

23 RDX Field Screen = ND

moist

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26699 (90P-17) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 23 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 10/31/06: 1145 End Date/Time:10/31/06: 1240
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION

LI
TH

O
LO

G
IC

A
L 

U
N

IT

NOTES

0 1.1/3 0.0/neg 0-1.1' Silt with sand with root and organic material, moist, 
cohesive, soft SO

IL

1st run:  1010

1

2 NR 1.1-3' NO RECOVERY 2' auger stick-up

3

4 2.1/5 3-5.1' Silt with sand, clay and gravel, compact, slightly 
moist, slightly cohesive, slightly cohesive

2nd run: 1020

5

6

NR 5.1-8' NO RECOVERY; cobbles encountered7

8 0.0/neg

9 2.8/5 8-10.4' Silt with clay and pebbles, generally same as 
above

3rd run: 1025

10
10.4-10.8' Tuff, moderately welded, dry, gray ashy matrix 
(10R 5/1), 3% white crystalline relict pumice, trace red 
fibrous pumice, 5% phenocrysts of quartz and feldspar

QBT4 CONTACT: 10.4 ft bgs

11

12 NR 10.8-13' NO RECOVERY

13

14 1.5/5 0.0/neg. 13-14.5 ft bgs 13-14.5' Tuff, same as above, small clay-filled fractures 
from 13-13.4'

4th run: 1035

15
RE16-06-71989

NR 14.5-18' NO RECOVERY

16

17

18

1.2/5 18-19.2' Tuff, extremely densely welded, gray ashy matrix 
2.5YR 6/1), lithology, same as above, large (10mm 
aperture) clay filled fracture from 18-18.2'

5th run: 1040
19 18-19.2 ft bgs

RE16-06-71990
20

NR 19.2-23' NO RECOVERY

21

TOTAL DEPTH: 23 ft bgs                
22
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0.0/neg

23 RDX Field Screen = ND

cohesive

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26700 (90P-18) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 23 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 10/31/06: 1015 End Date/Time:10/31/06: 1130
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION

LI
TH

O
LO

G
IC

A
L 

U
N

IT

NOTES

0 1.5/3 0.0/neg 0-1.5' Silt with clay, rare pebbles, stuff, moist, cohesive, 
root material present at top (0-0.5') of sediment SO

IL
N

R

1st run:  1015

1

2 NR 1.5-3' NO RECOVERY 2' auger stick-up

3 0.0/neg

4 2/5 3-5' Clay with silt and pebbles, mottled, moist, stiff, 
cohesive

2nd run: 1020

5

6

NR 5-8' NO RECOVERY7

8 0.0/neg

9 2.5/5 8-9.8' Silt with clay and interlayered gravel beds, very 
slightly moist, soft, slightly cohesive

3rd run: 1025

10
9.8-10.5' Tuff, pulverized, dry, orange ashy matrix (10R 
6/4), 1% white crystalline relict pumice, trace red fibrous 
pumice, 3% phenocrysts of quartz and feldspar, trace 
lithics

QBT4 CONTACT: 9.8 ft bgs

11

12 NR 10.5-13' NO RECOVERY

13

14 5/5 0.0/neg. 13-15 ft bgs

13-18' Tuff, moderately welded, dry, red ashy matrix (10R 
6/3), 2-3% white crystalline pumice, 1-2% red fibrous 
pumice, 5-8% phenocrysts of quartz

4th run: 1030

15
RE16-06-71993               
RE16-06-72032 (FD)

16

17

18

2/5 18-20' Tuff, densely welded, dry matrix is lighter than 
above (10R 6/2), lithology, same as above, some 
phenocrysts are large (up to 4 mm in diameter)

5th run: 1040
19 18-20 ft bgs

RE16-06-71994
20

20-23' NO RECOVERY

21

NR TOTAL DEPTH: 23 ft bgs                
22

Q
B

T4
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  
FI

LL
N

R
N

R
N

R



23 RDX Field Screen = ND

cohesive

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26701 (90P-19) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 23 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 9/20/06: 0815 End Date/Time: 9/20/06: 0920
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION

LI
TH

O
LO

G
IC

A
L 

U
N

IT

NOTES

0 1.5/3 0.0/neg 0-2 ft bgs 0-1.5' Sand with gravel, fill material, no root material or 
organic matter encountered, slightly moist, noncohesive

FI
LL

N
R

1st run:  0825

1
RE16-06-71997            
RE16-06-72030 (FD)

2 NR 1.5-3' NO RECOVERY 2' auger stick-up

3 0.0/neg

4 2/5 3-5' Clay with silt and pebbles, mottled, moist, stiff, 
cohesive

2nd run: 0835

5

6

NR 5-8' NO RECOVERY7

8 0.0/neg

9 1.5/5 8-9.3' Sand with gravel 3rd run: 0840

10
9.3-9.5' Tuff, slightly to moderately welded, dry, peach 
ashy matrix (5YR 6/3), 3% red fibrous pumice, rare white 
relict pumice, 5% phenocrysts of quartz and feldspar, 
trace lithics

QBT4 CONTACT: 9.3 ft bgs

11

NR12 9.5-13' NO RECOVERY

13

14 1.3/5 0.0/neg. 13-14.3 ft bgs
13-14.3' Tuff, same as above

4th run: 0845

15
RE16-06-71998

16

NR 14.3-18 NO RECOVERY17

18

5/5

18-23' Tuff, densely welded, dry, matrix is lighter than 
above (5YR 7/1), lithology, same as above, some 
phenocrysts are large (up to 4 mm in diameter)

5th run: 0850
19

20

21 0.0/neg

22 21-23 ft bgs
RE16-06-71999 TOTAL DEPTH: 23 ft bgs                Q
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INFERRED QBT4 CONTACT:

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26702 (90P-20) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 18 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 10/30/06: 1530 End Date/Time: 10/30/06: 1620
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC

D
EP

TH
 (f

t b
gs

)

R
EC

O
VE

R
Y 

(ft
/ft

)

FI
EL

D
 S

C
R

EE
N

IN
G

 
R

ES
U

LT
S:

 P
ID

 (p
pm

)/H
E 

Sp
ot

 T
es

t (
po

s.
/n

eg
.)

SAMPLE ID LITHOLOGICAL DESCRIPTION

LI
TH

O
LO

G
IC

A
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U
N

IT

NOTES

0 2.5/3 0.0/neg
0-2.5' Silt with clay and trace gravel, root material present 
from 0-0.5', slightly moist, cohesive

FI
LL

N
R

SO
IL 1st run:  1530

1

2 2' auger stick-up

3 NR 0.0/neg 2.5-3' NO RECOVERY

4 1.8/5 3-4.6' Clay with silt and interlayered gravel, hard, slightly 
moist, slightly cohesive, more silty with depth

2nd run: 1535

5 4.6-4.8' Tuff, pulverized INFERRED QBT4 CONTACT:           
4.6 ft bgs

6

NR 4.8-8' NO RECOVERY7

8 0.0/neg

9 2.5/5 8-10.5 ft bgs 8-10.5' Tuff, moderately welded, disked, dry, peach ashy 
matrix (2.5YR 6/3), brittle, 1-2% white crystalline relict 
pumice, 2-3% red fibrous pumice lapilli, 3-5% 
phenocrysts quartz and feldspar, trace lithics

3rd run: 1540

10
RE16-06-72001

11

12 NR 10.5-13' NO RECOVERY

13

14 2/5 0.0/neg. 13-15 ft bgs 13-15' Tuff, extremely densely welded, dry, lighter than 
above 2.5YR 6/2, lithology same as above

4th run: 1550

15
RE16-06-72002

16

NR 15-18 NO RECOVERY17
TOTAL DEPTH: 18 ft bgs                
RDX Field Screen = ND18
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BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26703 (90P-21) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 18 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 10/31/06: 0830 End Date/Time: 10/31/06: 0945
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION

LI
TH
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G
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A
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U
N

IT

NOTES

0 2/3 0.0/neg
0-2' Silt with clay, moist, cohesive, root material present 
from 0-0.5', soft compact

FI
LL

N
R

FI
LL

N
R

SO
IL 1st run:  0845

1

2 2' auger stick-up

3 NR 0.0/neg 2-3' NO RECOVERY

4 3.2/5 3-5.6' Clay with silt and interlayered gravel, moist, 
cohesive

2nd run: 0850

5 5.5-6.2' Tuff, pulverized

6

6.2-8' NO RECOVERY

INFERRED QBT4 CONTACT:         
5.6 ft bgs

7 NR

8 0.0/neg

9 5/5 8-10 ft bgs

8-13' Tuff, moderately to densely welded, dry, red ashy 
matrix (10R 6/3), brittle, 5% white crystalline relict pumice, 
1% red fibrous pumice lapilli, 5-8% phenocrysts quartz 
and feldspar, iron-staining observed at grain boundaries

3rd run: 0855                                    
RDX Field Screen = ND

10
RE16-06-72005

11

12

13

14 4.5/5 0.0/neg. 16-17.5-15 ft bgs
13-17.5' Tuff, densely welded, dry, bright orange ashy 
matrix (10R 5/4), lithology same as above, but 
phenocrysts are larger than above (2-4 mm in diameter), 
pumice are large (up to 2 cm in diameter)

4th run: 0905

15
RE16-06-72006

16

17
TOTAL DEPTH: 18 ft bgs                
RDX Field Screen = ND18 NR 17.5-18' NO RECOVERY Q
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FI
LL

RE16 72010 INFERRED QBT4 CONTACT:ff ld

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26704 (90P-22) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 13 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 10/04/06: 0900 End Date/Time: 10/04/06: 1000
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 1.5/3 0.0/neg 0-1 ft bgs 0-1.5' Sandy with clay underlain by clay with sand, slightly 
moist, slightly cohesive, root material present throughout

N
RN

R
SO

IL

surface sample collected with hand 
auger; 1st run:  0915

1
RE16-06-72009

2 NR 2-3' NO RECOVERY 2' auger stick-up

3 0.0/neg

4 3/5 4.5-6 ft bgs 3-4.5' Sand with cobbles, slightly moist, slightly cohesive 2nd run: 0925

5
RE16-06-72010-06- 4 5 6' Tuff moderately to densely welded dry orange4.5-6' Tu , moderately to densely we ed, dry, orange 

ashy matrix (2.5YR 6/4), 1% white ashy relict pumice, 2% 
red elongate pumice lapill, 5% phenocrysts of quartz and 
feldspar, trace lithics

INFERRED QBT4 CONTACT:           
4.5 ft bgs

6 RDX Field Screen = ND

7 NR 6.2-8' NO RECOVERY

8 0.0/neg

9 5/5

8-13' Tuff, moderately to densely welded, dry, red ashy 
matrix (10R 6/3), 3% white crystalline relict pumice, 2% 
red fibrous pumice lapilli, 5% phenocrysts quartz and 
feldspar

3rd run: 0930

10

11

12 11-13 ft bgs
TOTAL DEPTH: 13 ft bgs                
RDX Field Screen = ND13 0.0/neg
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19

2nd run: 1010

RDX Field Screen = ND

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26705 (90P-23) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 19 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 9/26/06: 1000 End Date/Time: 9/26/06: 1100
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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TH
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G
IC

A
L 

U
N

IT

NOTES

0 1/4 0.0/neg 0-1 ft bgs 0-1' Sand with silt and clay, gravel on the surface, root 
material present from 0-0.5', moist, slightly cohesive

N
R

SO
IL surface sample collected with hand 

auger; 1st run:  1000

1
RE16-06-72013           
RE16-06-72031 (FD)

2

NR 1-4' NO RECOVERY

1' auger stick-up

3 0.0/neg

4

5 3/5
4-6.4' Clay with sand underlain by crushed tuff fill material

2nd run: 1010  

6

7 6.4-7' Tuff QBT4 CONTACT: 6.4 ft bgs

8 NR 7-9' NO RECOVERY

9 0.0/neg
RDX Field Screen = ND

10
5/5

9-11 ft bgs

9-14' Tuff, densely welded, dry, pink ashy matrix (2.5YR 
6/3), 2% white relict pumice,1% red fibrous pumice, 8% 
phenocrysts of quartz and feldspar, trace lithics, clay-filled 
fractured (3-4 mm aperture) from 9-11.5 ft bgs

3rd run: 1015

11
RE16-06-72014

12

13

14

15 5/5

14-19' Tuff, same as above, more pumice than above

4th run: 1020

16

17

TOTAL DEPTH: 19 ft bgs                
18 0.0/neg. 17-19 ft bgs

RE16-06-72015
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3- 5 Sand with clay pebbles and cobbles moist

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26706 (90P-24) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 18 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 9/25/06: 1615 End Date/Time: 9/25/06: 1720
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC

D
EP

TH
 (f

t b
gs

)

R
EC

O
VE

R
Y 

(ft
/ft

)

FI
EL

D
 S

C
R

EE
N

IN
G

 
R

ES
U

LT
S:

 P
ID

 (p
pm

)/H
E 

Sp
ot

 T
es

t (
po

s.
/n

eg
.)

SAMPLE ID LITHOLOGICAL DESCRIPTION

LI
TH
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LO

G
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A
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U
N

IT

NOTES

0 2/3 0.0/neg 0-1 ft bgs
0-2' Clay with sand, moist, cohesive, more sandy with 
depth, rare pebbles, root material present from 0-1'

 N
R

N
RO

FI
LL

N
R

FI
LL

N
R

SO
IL surface sample collected with hand 

auger; 1st run:  1625

1
RE16-06-72017

2 2' auger stick-up

3 NR 0.0/neg 2-3' NO RECOVERY

4 3.5/5

3-6.5' Sand with clay, pebbles, and cobbles, moist,6.    , ,  , , 
cohesive

2nd run: 1630

5

6

7 NR 6.8-8.0 NO RECOVERY; tuff in shoe of core barrel

8 0.0/neg
INFERRED QBT4 CONTACT:         
8 ft bgs

9 5/5 8-10 ft bgs

8-13' Tuff, moderately to densely welded, dry, pink ashy 
matrix (2.5YR 6/1), 5% white crystalline relict pumice, 1% 
red fibrous pumice lapilli, 5-8% phenocrysts quartz and 
feldspar, phenocrysts are large (up to 6 mm in diameter), 
small, clay-filled fractures throughout run

3rd run: 1635

10
RE16-06-72018

11

12

13

14 5/5 0.0/neg. 16-18 ft bgs

13-18' Tuff, densely welded, dry, lithology same as above, 
no fractures

4th run: 1640

15
RE16-06-72019

16

17
TOTAL DEPTH: 18 ft bgs                
RDX Field Screen = ND18
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3- 5 Silt with clay underlain by crushed tuff some

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26707 (90P-25) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 18 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 9/26/06: 0820 End Date/Time: 9/26/06: 0930
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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N
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NOTES

0 2.5/3 0.0/neg 0-1 ft bgs
0-2.5' Clay with silt and sand, moist, cohesive, soft, root 
material present throughout

 N
R

N
RO

FI
LL

N
R

N
R

SO
IL 1st run:  0820

1
RE16-06-72024

2 2' auger stick-up

3 NR 0.0/neg 2.5-3' NO RECOVERY

4 5/5

3-7.5' Silt with clay underlain by crushed tuff, some7.        ,  
cobbles, no root material, compact

2nd run: 0840

L

5

6

7 7.5-8' Tuff, moderately to densely welded, dry peach ashy 
matrix (2.5YR 6/3)

8 0.0/neg
QBT4 CONTACT: 7.5 ft bgs    
RDX Field Screen = ND

9 5/5 8-10 ft bgs

8-13' Tuff, densely welded, dry, pinkish gray matrix (10R 
6/2), brittle, 3% white crystalline relict pumice, 1-2% red 
fibrous pumice lapilli, 5-8% phenocrysts quartz and 
feldspar, clay-filled horizontal fracture (3 mm aperture) at 
10 ft bgs.

3rd run: 0850

10
RE16-06-72021

11

12

13

14 5/5 0.0/neg. 16-18 ft bgs

13-18, Tuff, same as above

4th run: 0855

15
RE16-06-72022

16

17

18
TOTAL DEPTH: 18 ft bgs                
RDX Field Screen = ND
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L

3-5 5 Interlayered sand and gravel with cobbles at depth

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26708 (90P-26) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 18 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 9/20/06: 1145 End Date/Time: 9/20/06: 1400
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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U
N
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NOTES

0 2/3 0.0/neg 0-1 ft bgs 0-2' Sand with silt, slightly moist, slightly cohesive, 
underlain by sand with gravel and pebbles with asphalt 
pieces

 N
R

N
RO

N
R

N
R

SO
IL surface sample collected with hand 

auger; 1st run:  1145

1
RE16-06-72025

2 2' auger stick-up

3 NR 0.0/neg 2-3' NO RECOVERY

4 2.5/5

3-5.5' Interlayered sand and gravel with cobbles at depth,.         , 
dry

2nd run: 1310

L

5

6

7 NR 5.5-8' NO RECOVERY

8 0.0/neg

9 4/5 9-11 ft bgs 8-9' Sand with cobbles, dry
3rd run: 1320

10
RE16-06-72026

9-12' Tuff, moderately to densely welded, dry, pinkish 
gray matrix (2.5YR 6/3), 2% white crystalline relict 
pumice, 8-10% phenocrysts quartz and feldspar, trace 
lithics (up to 4 cm in diameter)

QBT4 CONTACT: 9 ft bgs

11

12

13 NR 12-13' NO RECOVERY

14 5/5 0.0/neg. 16-18 ft bgs

13-18' Tuff, densely welded, pink ashy matrix (2.5YR 6/2), 
dry, 5-8% red fibrous pumice, 3-5% white crystalline relict 
pumice, 10% phenocrysts of feldspar and quartz, trace 
lithics

4th run: 1325

15
RE16-06-72027

16

17
TOTAL DEPTH: 18 ft bgs                
RDX Field Screen = ND18
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23 RDX Field Screen = ND

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26709 (90P-27) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 23 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 9/19/06: 1140 End Date/Time:9/19/06: 1410
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 1.5/3 0.0/neg 0-1 ft bgs
0-1.5' Clay with sand, root material present from 0-0.5', 
underlain by sand with clay and crushed tuff fill material, 
moist, cohesive SO

IL
N

R

surface sample collected with hand 
auger; 1st run: 1310

1
RE16-06-72045

2 NR 1.5-3' NO RECOVERY 2' auger stick-up

3

4 2.5/5 3-5.5' Sand with clay and pebbles, slightly moist, 
moderately cohesivemoderately cohesive

2nd run: 1315

5

6

5.5-8' NO RECOVERY7 NR

8 0.0/neg

9 4.5/5

8-12.5' Silt with sand and pebbles, slightly moist, slightly 
cohesive

3rd run: 1320

10

11

12

13 NR 12.5-13' NO RECOVERY

14 4/5
13-15.2' Interlayered silt, pebbles, clayey sand and 4th run: 1325

15 0.0/neg. 15.2-17 ft bgs

crushed tuff, slightly moist, slightly cohesive
15.2-17' Tuff, densely welded, dry, pinkish gray ashy 
matrix (2.5YR 5/1), 3% white crystalline relict pumice, 2% 
red fibrous pumice lapilli, 8-10% phenocrysts of quartz 
and feldspar, fractured with depth, fractures are clay-filled 
and small (<2 mm aperture)

16
RE16-06-72046 QBT4 CONTACT: 15.2 ft bgs

17

NR 17-18' NO RECOVERY18

5/5

18-23' Tuff, same as above

5th run: 1035
19

20

21 0.0/neg

TOTAL DEPTH: 23 ft bgs                
22 21-23 ft bgs

RE16-06-72047
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18 RDX Field Screen = ND

tuff 

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26710 (90P-28) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 18 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 9/19/06: 1415 End Date/Time:9/19/06: 1530
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC

D
EP

TH
 (f

t b
gs

)

R
EC

O
VE

R
Y 

(ft
/ft

)

FI
EL

D
 S

C
R

EE
N

IN
G

 
R

ES
U

LT
S:

 P
ID

 (p
pm

)/H
E 

Sp
ot

 T
es

t (
po

s.
/n

eg
.)

SAMPLE ID LITHOLOGICAL DESCRIPTION

LI
TH
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G
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A
L 

U
N

IT

NOTES

0 2/3 0.0/neg 0-1 ft bgs 0-2' Silt with sand and clay, root material present from 0-
1', more sandy with depth SO

IL
 

N
R

surface sample collected with hand 
auger; 1st run: 1440

1
RE16-06-72050

2 NR 2-3' NO RECOVERY 2' auger stick-up

3

4 2.5/5 3-5.5' Sand with clay and pebbles, cobbles, and crushed 
tuff pieces, slightly moist, moderately cohesivepieces, slightly moist, moderately cohesive

2nd run: 1445

LL5

6

5.5-8' NO RECOVERY7 NR

8 0.0/neg QBT4 CONTACT: 8 ft bgs

9 5/5 8-10' ft bgs

8-13' Tuff, moderately to densely welded, welding 
increases with depth, light pinkish gray ashy matrix (5YR 
7/2), <5% pumice, mostly red fibrous pumice lapilli, 5-
10% phenocrysts of feldspar and quartz (up to 4mm in 
diameter), 1-3% lithics

3rd run: 1450

10
RE16-06-72051

11

12

13

14 5/5

13-18' Tuff, densely welded, dry, red ashy matrix (10R 
5/2), 3-5% white crystalline relict pumice, 3-5% red 
fibrous pumice lapilli, 8-10% phenocrysts of feldspar and 
quartz

4th run: 1500

15 0.0/neg.

16 16-18 ft bgs
RE16-06-72052

TOTAL DEPTH: 18 ft bgs                
17

Q
B

T4
   

   
   

   
   

   
   

   
   

   
  

FI
L

N
R



BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26711 (90P-29) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 18 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 10/30/06: 1340 End Date/Time:10/30/06: 1500
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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G
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U
N
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NOTES

0 1.5/5 0.0/neg 0-1 ft bgs 0-1.5' Silt with sand, root material present throughout, 
organic rich, slightly moist, slightly cohesive

SO
IL

N
R

surface sample collected with hand 
auger; 1st run: 1340

1
RE16-06-72055

2

1.5-5' NO RECOVERY

2' auger stick-up

3

NR4

5

6 1/5 5-6' Silt with clay, pebbles, gravel, and crushed tuff, dry 2nd run: 1350

7

NR 6-10' NO RECOVERY
8 0.0/neg

9

10

11 0/5

10-15' NO RECOVERY

3rd run: 1400

12

NR
13

14

15 0.0/neg. QBT4 CONTACT: 15 ft bgs

16 4.1/5 15-17 ft bgs
15-19.1 Tuff, densely welded, dry bright red ashy matrix 
(10R 6/2), 2% red fibrous pumice lapilli, 5% white 
crystalline relict pumice, 5-8% phenocrysts of quartz and 
feldspar

4th run: 1410

17
RE16-06-72056               
RE16-06-72095 (FD)

TOTAL DEPTH: 18 ft bgs                
RDX Field Screen = ND18

19

20 NR 19.1-20 NO RECOVERY

21 5/5

20-25' Tuff, same as above

5th run: 1430

22

23 23-25 ft bgs

24
RE16-06-72057
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25 RDX Field Screen = ND
TOTAL DEPTH: 25 ft bgs                
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BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex                 

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 90P-3 TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 20 ft bgs Total Pages: 1
Driller: David Starnes (Spectrum) Start Date/Time: 07/23/07: 1450 End Date/Time: 07/23/07: 1735
Drilling Equipment/Method: CME 75 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Kevin Reid, Magdalena Sando
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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U
N
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NOTES

0 4/5 0.0/neg RE16-07-4294 (0-0.5ft) 
RDX = 10%

0-1ft: clay-soil, moist 7/23/07: 1450

1 1-2ft: silty-clay, moist, well-sorted

2 1.5-2.0ft: RDX = LO 2-2.5ft: saturated silty-clay

3 RE16-07-4291 (3-4ft) 2.5-5ft some red staining, especially at lithic/soil 
boundaries

4 NR 4-5ft: NO RECOVERY

5 5/5 0.0/neg 5-5.5ft: weathered tuff, moist 1500

6 RE16-07-4292 (6-7ft) 
RDX = LO

5.5-10ft: moderately welded tuff; 5% pumice, 20% clotted 
quartz and sanidine.  5yr6/3

ST-interface

7

8

9

10 3/5 0.0/neg 10-13ft: Tuff, SAA 1715

11

12

N
R

SO
IL



13 NR 13-15ft: NO RECOVERY

14

15 2/2.5 0.0/neg 15-17ft: Tuff, SAA,  color change from 5yr6/3 to 5yr5/1 at 
17ft.

1716

16

17 NR
17.5 17.5-20ft: Tuff, SAA. 1722
18 0.5/neg RE16-07-4293 (TD) RDX 

= LO
19 Total depth: 19ft bgs
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R



   
   

 

18 RDX Field Screen = ND

noncohesive

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26712 (90P-30) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 18 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 9/20/06: 1545 End Date/Time:9/20/06: 1630
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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TH
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G
IC
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U
N

IT

NOTES

0 2.5/3 0.0/neg 0-1 ft bgs 0-2.5' Sand with clay, slightly moist, cohesive, root 
material present from 0-1', underlain by clay with sand 
and abundant gravels

SO
IL

   
   N
R

surface sample collected with hand 
auger; 1st run: 1600

1
RE16-06-72060

2 2' auger stick-up

3 NR 2.5-3' NO RECOVERY

4 3/5 3-5.9' Interlayered sand, gravel and pieces of asphalt, dry, 
noncohesive

2nd run: 1605

LL

5

6 5.9-6' Tuff QBT4 CONTACT: 5.9 ft bgs

7 NR 6-8' NO RECOVERY

8 0.0/neg

9 5/5 8-10' ft bgs
8-13' Tuff, moderately to densely welded, welding 
increases with depth, light pinkish gray ashy matrix 
(2.5YR 6/3), 3% white crystalline relict pumice (some 
large up to 3 cm in diameter), 2% red fibrous pumice 
lapilli, 5-8% phenocrysts of feldspar and quartz (up to 2 
mm in diameter), 1-3% lithics

3rd run: 1610

10
RE16-06-72061

11

12

13

14 5/5

13-18' Tuff, densely welded, dry, red ashy matrix (10R 
6/2), 3-5% white crystalline relict pumice, 3-5% red 
fibrous pumice lapilli, 8-10% phenocrysts of feldspar and 
quartz

4th run: 1615

15 0.0/neg.

16 16-18 ft bgs
RE16-06-72062

TOTAL DEPTH: 18 ft bgs                
17
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18 RDX Field Screen = ND

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26713 (90P-31) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 18 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 9/21/06: 1130 End Date/Time:9/22/06: 1130
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 2/3 0.0/neg 0-1 ft bgs 0-1' Silt with sand, clay, and pebbles, slightly moist, 
slightly cohesive, root material present throughout SO

IL
N

R

surface sample collected with hand 
auger; 1st run: 1255

1
RE16-06-72065

2
1-2' Silt with clay, sand, and pebbles, compact, slightly 
moist, slightly cohesive 2' auger stick-up

3 NR 2-3' NO RECOVERY

4 2/5
3-5' Sand with trace clay and cobbles

9/22/06 2nd run: 1045

LL

5

6

NR 5-8' NO RECOVERY7

8 0.0/neg

9 4.5/5 9.3-11' ft bgs
8-9.3' Silt with clay, sand and cobbles, slightly moist, 
cohesive QBT4 CONTACT: 9.3 ft bgs

10
RE16-06-72066

9.3-12.5' Tuff, densely welded, light pinkish gray ashy 
matrix (2.5YR 6/2), 3% white crystalline relict pumice, 2% 
red fibrous pumice lapilli, 5-8% phenocrysts of feldspar 
and quartz (up to 2 mm in diameter), 1-3% lithics

3rd run: 1050

11

12

13 NR 12.5-13' NO RECOVERY

14 5/5

13-18' Tuff, densely welded, dry, red ashy matrix (10R 
6/3), 3-5% white crystalline relict pumice, 3-5% red 
fibrous pumice lapilli, 8-10% phenocrysts of feldspar and 
quartz (1-4 mm in diameter)

4th run: 1055

15 0.0/neg.

16 16-18 ft bgs
RE16-06-72067

TOTAL DEPTH: 18 ft bgs                
17
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BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26714 (90P-32) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 18 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 9/21/06: 0840 End Date/Time: 9/22/06: 1000
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 2/3 0.0/neg 0-1 ft bgs 0-1' Sand with silt, some clay, root material present 
throughout, slightly moist, slightly cohesive, SO

IL
N

R

surface sample collected with hand 
auger; 1st run: 0850

1
RE16-06-72070

2
1-2' Silty tuffaceous fill material, slightly moist, slightly 
cohesive 2' auger stick-up

3 NR 2-3' NO RECOVERY

4 2/5 3-5' Silt with gravel and cobbles, trace sand, slightly 
moist, noncohesive, noncohesive

2nd run: 0900

FI
L

5

6

NR 5-8' NO RECOVERY; small piece of tuff in shoe of core 
barrel7

8 0.0/neg QBT4 CONTACT: 8 ft bgs

9 4/5 8-10' ft bgs
8-12' Tuff, poorly to moderately welded, dry, orange to 
pink ashy matrix (2.5YR 6/4 to 2.5YR 6/2), 3% white 
crystalline relict pumice, 1% white fibrous pumice, 1% red 
fibrous pumice, 5% phenocrysts, mostly quartz

10
RE16-06-72071 3rd run: 0905

11

12

13 NR 12-13' NO RECOVERY

14 4.5/5
13-17.5' Tuff, moderately welded, disked, dry, pink ashy 
matrix (10R 6/3), 3-5% white crystalline relict pumice, 3-
5% red fibrous pumice lapilli, 8-10% phenocrysts of 
feldspar and quartz (1-4 mm in diameter)

4th run: 0910

15 0.0/neg.

16 16-17.5 ft bgs
RE16-06-72072

TOTAL DEPTH: 18 ft bgs                
17

NR 17.5-18' NO RECOVERY
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cohesive INFERRED QBT4 CONTACT 5 5

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26715 (90P-33) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 18 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 9/25/06: 1000 End Date/Time: 9/25/06: 1330
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 2/3 0.0/neg 0-1 ft bgs 0-1' Sand with silt, some clay, root material present 
throughout, slightly moist, slightly cohesive, SO

IL
N

R

surface sample collected with hand 
auger; 1st run: 1215

1
RE16-06-72075

2 1-2' Same as above, but more sandy and no root material 2' auger stick-up

3 NR 2-3' NO RECOVERY

4 2.5/5
3-5.5' Sand with silt and cobbles, slightly moist, slightly 
cohesive

2nd run: 1230

5
INFERRED QBT4 CONTACT: 5 5  : .  
ft bgs

6

NR 5-8' NO RECOVERY; small piece of tuff in shoe of core 
barrel7

8 0.0/neg

9 3.5/5 8-10' ft bgs
8-11.5' Tuff, poorly to moderately welded, dry, pink ashy 
matrix (5YR 7/4), 3-5% white crystalline relict pumice, 2% 
red fibrous pumice, 8% phenocrysts of feldspar and 
quartz, 2% lithics

3rd run: 1235

10
RE16-06-72076

11

12

13 NR 11.5-13' NO RECOVERY

14 5/5

13-18' Tuff, densely welded, darker matrix than above 
(10R 6/2), 3% white crystalline relict pumice, 2% red 
fibrous pumice lapilli, 8-10% phenocrysts of feldspar and 
quartz 

4th run: 1250

15 0.0/neg.

16 16-17.5 ft bgs

17
RE16-06-72077

TOTAL DEPTH: 18 ft bgs                
18
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BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26715 (90P-34) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 18 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 9/25/06: 1400 End Date/Time: 9/25/06: 1510
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 1.5/3 0.0/neg 0-1 ft bgs 0-1.5' Silt with sand, clay, and pebbles, root material 
present throughout, slightly moist, slightly cohesive, SO

IL
N

R

surface sample collected with hand 
auger; 1st run: 1405

1
RE16-06-72080

2 NR 1.5-3' NO RECOVERY 2' auger stick-up

3

4 3.5/5 3-4.4' Silt with sand and pebbles 2nd run: 1410

5 4.4-6.5' Silt with crushed tuff fill material; tuff in shoe of 
core barrel 

6
INFERRED QBT4 CONTACT:         
6.5 ft bgs

7 NR 6.5-8' NO RECOVERY

8 0.0/neg

9 4.5/5 8-10' ft bgs 8-12.5' Tuff, poorly to densely welded, dry, pink ashy 
matrix (7.5YR 6/4), 3% white crystalline relict pumice, 2% 
red fibrous pumice, 3-5% phenocrysts of feldspar and 
quartz

3rd run: 1415

10
RE16-06-72081

11

12 NR 12.5-13' NO RECOVERY

13

14 5/5

13-18' Tuff, densely to very densely welded, light gray 
ashy matrix (5YR 7/1), 3% white crystalline relict pumice, 
2% red fibrous pumice lapilli, 8-10% phenocrysts of 
feldspar and quartz, small (1-2 mm aperture) horizontal 
clay-filled fractures from 13-14' 

4th run: 1420

15 0.0/neg.

16 16-17.5 ft bgs
RE16-06-72082

TOTAL DEPTH: 18 ft bgs                
17
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19 0.0/neg.

2nd run: 1010

RDX Field Screen = ND

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26716 (90P-35) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 19 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 9/26/06: 1530 End Date/Time: 9/26/06: 1640
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 2/4 0.0/neg 0-1 ft bgs 0-2' Clay with silt, sand, and rare pebbles, root material 
present from 0-1', moist, cohesive, sand component 
increases with depth

N
R

SO
IL surface sample collected with hand 

auger; 1st run:  1000                   
RDX Field Screen = ND

1
RE16-06-72085

2 1' auger stick-up

3 NR 2-4' NO RECOVERY

4

5 2.2/5 4-6.2' Silt with crushed tuff fill and cobbles, slightly moist, 
stiff

2nd run: 1010  

6

7

NR 6.2-9' NO RECOVERY8

9

10
3.5/5

0.0/neg 11-12.5 ft bgs 9-11' Sand with clay and cobbles underlain by crushed 
tuff fill material

3rd run: 1015

11
RE16-06-72086 QBT4 CONTACT: 11 ft bgs

12 11-12.5' Tuff, moderately to densely welded, dry peach 
ashy matrix (2.5YR 7/4), 5% white crystalline relict 
pumice, 5-10% phenocrysts

RDX Field Screen = ND

13 NR

14 12.5-14' NO RECOVERY

15 5/5

14-19' Tuff, densely welded, dry, pink ashy matrix (5YR 
7/2), 3-5% white relict pumice, 2% red fibrous pumice, 5% 
phenocrysts of quartz and feldspar

4th run: 1020

16

17

TOTAL DEPTH: 19 ft bgs                
18 17-19 ft bgs

RE16-06-72087
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23 RDX Field Screen = ND

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26717 (90P-36) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 23 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 9/27/06: 0830 End Date/Time:9/27/06: 1000
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 2.5/3 0.0/neg 0-1 ft bgs 0-2.5' Sand with silt underlain by silt with clay and 
pebbles, root material present from 0-1', moist, cohesive, 
coarsens with depth

SO
IL

N
R

surface sample collected with hand 
auger; 1st run: 0845              RDX 
Field Screen = ND

1
RE16-06-72090

2 2' auger stick-up

3 NR 2.5-3' NO RECOVERY

4 0.5/5 3-3.5' Sand with clay, silt and cobbles, slightly moist, 
moderately cohesive

2nd run: 0850

5

NR 5.5-8' NO RECOVERY
6

7

8 0.0/neg

9 1/5 8-9' Sand with silt and cobbles 3rd run: 0900

10

NR 9-13' NO RECOVERY11

12

13

14 5/5 13-14.6' Crushed tuff fill material with asphalt pieces 4th run: 0905

15 0.0/neg. 15.2-17 ft bgs 14.6-18' Tuff, densely welded, dry, pinkish gray ashy 
matrix (2.5YR 6/2), 3% white crystalline relict pumice, 5% 
red fibrous pumice lapilli (some large up to 2 cm in 
diameter), 3-5% phenocrysts of quartz and feldspar, trace 
mafic minerals

QBT4 CONTACT: 14.6 ft bgs

16
RE16-06-72091

RDX Field Screen = ND

17

18

3.5/5

18-21.5' Tuff, extremely densely welded, less pumice than 
above, 8-10% phenocrysts or feldspar and quartz

5th run: 0925
19

20

21

NR TOTAL DEPTH: 23 ft bgs                
22 21-23 ft bgs

RE16-06-72092
21.5-23' NO RECOVERY
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TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex                 

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 90P-37 TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 150 ft bg Total Pages: 1s
Driller: David Starnes (Spectrum) Start Date/Time: 07/19/07:  1200 End Date/Time: 07/25/07: 1700
Drilling Equipment/Method: CME 75 Hollow-Stem Auger 

Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler
Logged By:  Kevin Reid, Magdalena 
Sandoval, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

LI
TH

O
L

0 4.5/5 0.0/neg

Anion Sample (0-0.5ft) 
RDX = LO

0-0.8ft: clay, moist 07/19/07: 1200

1 0.8-1.6ft sandy clay-loam, moist, 7.5yr5/6

2 1.6-3.5ft coarse sand, rounded pumice clasts 1-2mm, 
moist

3 RE16-07-4311, RE16-07
4342 (FD) (3.5-5ft) RDX 
= LO

-3.5-4.0ft: clay with pumice, 4.0ft red staining, purple 
around quartz grains.

4 4.0-5.0ft: weathered tuff, wx pumices, quartz 25%, 
sanidine 5%5yr5/6

ST interface at 4.0ft

5 5/5 0.0/neg 5.0-10ft: weathered tuff, glassy to devitrified pumice wth 
depth.  10% quartz, 5% sanidine, 10% pumice.  Moist.

1320

6

7

8 Anion Sample (9.5-
10.0ft)

9

SO
IL

B
T 

4



e 

Q
B

: 

10 2/2 0.0/neg 10-12ft: tuff, moderately-densely welded, moist, quartz 
15%, sanidine 10%, pumice 15%

1410; 10-12ft 100% recovery; 12ft 
sampler refusal; 12-14.5ft, auger 
drill past hard zone, switch over to 
air

11

12 2/2 0.0/neg 12-13.5ft: SAA

13

14 5/5 0.0/neg 13.5-16.5ft: SAA. Moist 13.5-14.5ft.  Near-vertical fractur
14.5-18.5ft.  Clay coatings 1-2mm thick (2.5y45/3).

1555

15 fracture sample 17-18.5ft

16 RE16-07-4312 (17.0-
18.5ft)

16.5-18.5ft: Tuff, moderately welded, reddish.  
Phenocrysts of quartz, sanidine 30% in clots.

17

18

19 5/5 0.0/neg 18.5-23.5ft: Tuff, densely welded, gray.  Vertical fracture 
18.5-22.5ft.  Clay coatins, 1-2mm. 5yr5/2.

1630

20 Anion Sample (20.0-
21.0ft) RDX = LO0 t) O

21

22

23

24 5/5 0.0/neg 23.5-28.5ft: Tuff, densely welded, moist, phenocryst clots
quartz 15%, sanidine 10%, mafics 2%.  Matrix: 5yr5/1.

1710

25

26

27

28

29 5/5 0.0/neg 28.5-33.5ft: Tuff, SAA. 1720

30 Anion Sample (30.0-
31.0ft)

31

32

33



 

ca actu coat gs actu ace

34 0/5 0.0/neg 33.5-38.5ft: NO RECOVERY 1730

35 Core barrel stuck: no recovery

36 NR

N
R

37

38

39 5/5 0.0/neg 38.5-43.5ft: Tuff, densely welded.  Slightly moist.  Quartz
15%, sanidine 10%, pumice 3%.  Iron staining at 
phenocryst boundaries. 10yr6/1.

7/24/07: 0900 : resume drilling

40 Anion sample (40-42ft) 
RE16-07-4313 (40-42ft) 
RDX = 0.5-1.5

1120: core recovered

41

42

T 
4

43 Q
B

44 5/5 0.0/neg 43.5-48.5ft: Tuff, SAA. Notable flattened pumice (fiame). 
Near-vertical fracture, no clay coatings on fracture face.ea e t e, o c ay o e

1145

45

46

47

48

49 2.5/5 0.0/neg 48.5-51.0ft: Tuff SAA, no fractures. 1205

50

51

52 NR 51-53.5ft: NO RECOVERY

53

54 0/5 0.0/neg 53.5-58.5ft: NO RECOVERY 1230

55

56

57

N
R



 

.0ft

 

 

58

59 5/5 0.0/neg 58.5-63.5ft: Tuff, densely welded, moist. Crystal rich: 30%
phenocrysts: 15% quartz, 15%sanidine, 2% pumice.  
10yr6/1.

1430

60 Anion sample (60-61ft) 
RDX = LO

inferred QBT4/QBT3t contact 60

61

62

63

64 5/5 0.0/neg 63.5-68.5ft: Tuff, SAA. 1450

65

66

67

68

69 5/5 0.0/neg 68.5-73.5ft: Tuff, densely welded, oist, ctystal rich: quartz
15%, sanidine 15%, iron staining at grain boundaries. 
10yr3/1.  Fractured interval 70-71.5ft, minor clay coatings
~1mm, black staining in clay.

1505

70 RE16-07-4314 (70-
71.5ft) RDX = 8%

fracture sample

71

72

73

74 4/5 0.0/neg 73.5-78.8ft: Tuff, very densely welded.  Quarz 15% 
sanidine 15% in clots. Red alteration mineral at grain 
boundaries. 10yr3/1.

1515

75

76

77

78 NR 77.5-78.5ft: NO RECOVERY

79 2/2 0.0/neg RE16-07-4315 (80-81ft) 78.5-80.5ft: Tuff SAA. 1530

80

81 3/3 RDX = LO 80.5-83.5: Tuff, SAA. 7/25/07: 1315: Pull out to 15ft; 
change bit at 81.5ft.

N
R



 

82

83

84 5/5 0.0/neg 83.5-88.5ft: Tuff, very densely welded, SAA. 1340

85

86

87

88

89 5/5 0.0/neg 88.5-93.5ft: Tuff, SAA. 1400

90 Anion sample (90-91ft)

91

92

93

94 5/5 0.0/neg 93.5-98.5ft: Tuff, SAA. 1410

95

96

97

98

99 5/5 0.0/neg 98.5-103.5ft: Tuff, SAA 1425

100 Anion Sample (100-
101ft) RDX = LO

101

102

103

104 5/5 0.0/neg 103.5-108.5: Tuff SAA, few sub-vertical fractures, no clay
coatings.

1435

105

Q
B

T 
3t



106

107

108

109 5/5 0.0/neg 108.8-113.5ft: Tuff, SAA 1445

110 Anion sample (110-
111ft)

111

112

113

114 5/5 0.0/neg 113.5-118.5ft: Tuff, SAA 1500

115

116 RE16-07-4316 (115.5-
117.0ft) RDX = LO0 t) O

117

118

119 5/5 0.0/neg 118.5-123.5ft: Tuff, SAA 1525

120

121

122

123

124 5/5 0.0/neg 123.5-128.5ft: Tuff, SAA 1550

125 Anion sample (125-
126ft) RDX = LO

126

127

128

129 5/5 0.0/neg 128.5-133.5ft: Tuff, SAA.  Few horisontal fractures with 
1mm clay coatings.

1600



N
R

148

149 0.0/neg 1645

150 Total depth: 150ft

RE16-07-4317 (148-
150ft) RDX = LO

148.5-150.0ft: Tuff, SAA.  Very gractured, heavy reddish 
clay coats up to 1cm within fractre.  TD at 150, TD sample 
148-150ft (all fractured zone).

1.5/ 
1.5

147

130

131

132

133

133.5-137.5ft: Tuff SAA, change to slightly more purple-
colored matrix, 5yr4/1.

134 4/5 0.0/neg 1610

135

136

137

138.5-143.5ft: Tuff, SAA. 

137.5-138.5ft: NO RECOVERY138 NR

139 5/5 0.0/neg 1620

140 Anion sample (140-
141ft) RDX = LO

141
)

142

138.5-143.5ft: Tuff, SAA. Subvertical fracture with 1-2mm
reddish clay coatings.

143

144 5/5 0.0/neg 1635 

145

RE16-07-4318 (147-
148ft) RDX = LO

146
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BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex                 

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26643 (90P-38) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 150 ft bg Total Pages: s
Driller: David Starnes (Spectrum) Start Date/Time: 09/20/06: 1440 (7/31/07

1327)
: End Date/Time: 09/20/06: 1540 

(8/1/07: 1410)
Drilling Equipment/Method: CME 85, 75 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler

 

Logged By:  Pattie Baucom, Kevin Reid, 
Magdalena Sandoval, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION

G
IC

A
L 

U
N

IT

NOTES

LI
TH

O
LO

0 0-1.7 ft interlayered silty and silty clay; moist at top and le
moist w/ depth, root material from 0-1.

10/24/06: 0845

1 2/3 0.0/neg 1.7-2ft Tuff; moderately to densely welded, slightly moist
peach ashy matrix 10yr7/2; 5-8% phenocrysts: quarts an
plagioclase; 3% relict pumice.

Tuff at 1.7 ft.

2

3 2-3ft: NO RECOVERY

4 3-8 ft tuff: densely welded dry,more red than above 
10yr6/3 to 10yr6/4, 3% red fibrous pumice (1-2cm), 1-3%
white crystaline relict pumice; 5-8% phenocrysts quartz 
and plagioclase; 1% rounded lithics.

0900

5 5/5 RE16-06-71606; RE16-
06-71628 (FD) (3-6ft)

6

7 8-10ft: moderately to densely welded tuff with pulvarierized 
zones of non-welded tuff, dark gray ashy matrix 2.5yr5.2, 
3% white crystaline pumice, 5% phenocrysts of 
plagioclaze, quartz.

8

9 11/07/06: 0950

N
R

SO
IL

  Q
B

T4



 1-

10 2/5 10-13ft: NO RECOVERY

11

12

N
R

13 Tuff, SAA, trace sanidine in densely weded portion of tuff.

14 14.5-18ft: NO RECOVERY 1000

15 1.5/5

16

17

N
R

18 18-20ft: Tuff, extremely densely welded, dry, 3-5% white 
crystalline pumice, 5-8% phenocrysts (mostly plagioclase), 
ashy 2.5yr5/2-2.5yr4/2; trace sanidine, minor iron staining 
at grain boundaries.

19 1020

20 2/5 0/neg

21 20-23ft: NO RECOVERY

22

23

24 0.8/5 23-23.8ft: SAA 1025

25 23.8-28ft: NO RECOVERY

26

27

28

29 2.2/5 0/neg RE16-06-71607 (28-
30.2ft)

28-30.2ft: nonwelded tuff, 80% brown to light gray ash 
7.5yr5/2; 20% phenocrysts, mostly quartz, small fracture
2mm aperature, clay-filled, moist.

1030

30

31 30.2-33ft: NO RECOVERY

32

33

N
R

N
R

N
R

  Q
B

T4



-

 
at 

t

t

34 5/5 33-38FT: Tuff, nonwelded, slightly moist, 2-3% 
altered/relict pumice, 75-80% altered to light gray ash; 20
25% phenocrysts: quartz, plagioclase, sanidine, 2% whit

run.

1040

35 e 
relict pumice.  Mechanically fractured throughout entire 

36

37

38

39 5/5 0/neg RE16-06-71608 (38-40ft 38-43ft: Tuff, SAA; phenocrysts up to 4mm; otherwise, 
SAA; slight-moderately  moist.

) 1050

40

41

42

43

44 5/5 43-48ft: interlayered brown and gray nonwelded to poorly
welded tuff; slight evidence of beding and partial sorting e ded tu ; s g t e de ce o bed g a d pa t a so t g a
bottom of run, lithologically SAA

1100

45

46

47

48

49 5/5 48-53: Tuff; poorly to nonwelded (more welded).  Disced 
throughout; discs crumbly, some evidence of bedding, 
lithologically SAA, dry- slightly moist. 

1330

50

51

52

53

54 3.2/5 RE16-06-71609 (53-55ft 53-56.2ft: Tuff, poorly welded to nonwelded, slightly mois) 1340

55

56

57

  Q
B

T4



 

58

59 4/5 0/neg 58-62ft: Tuff, poorly to moderately welded, more 
crystalline than above, sugary texture overall gray ashy 
matric 5yr6/2.  15-20% phenocrysts of quartz, plagioclas

Slightly moist. 

1350

60 e, 
sanidine; iron staining common at grain boundaries.  

61

62  Rare, but present  white crsytaline relict pumice and 
pumice lapilii. 63-63.7: Tuff SAA. Auger refusal at 64ft.

63 1450

64

65 4.5/4.5 Tuff: densely welded, 15% quartz; 10% sanidine; 30% 
pumice (fiame) some iron staining at phenocryst 
boundaries.  Slightly moist.  5yr4/1.

7/31/07: 1327

66 Inferred Qbt4/Qbt3 contact

67

68

69

70 0.5/1 Tuff: SAA 1500

71 5/5 Tuff, SAA, moist 1520

72

73

74

75

76 0.5/5 Tuff SAA, barely moist.  Into void: 76-81.0ft. 1530

77

78

79

80

81 4.5/5 RE16-07-4331 (81-82ft) Void to 81.0ft.  81-85.5: tuff SAA; red staining at 86.5ft in
horizontal fractures.  Clay coatings <1mm

8/01/07: 0825



3t

82

83

Q
B

T

84

85

86 5/5 3.0/neg Tuff SAA, sugry texture, 3 sub-horizontal fractures, wet 
and crystaline: 15% pink quartz clots, 8% sanidine, 15% 
quartz.  5yr3/2

0840

87

88

89

90

91 5/5 2.0/neg Tuff SAA; no fractures. 0855

92

93

94

95

96 5/5 1.7/neg Tuff SAA; horizontal fractures 0910

97

98

99

100 sample? 99.5-100.5

101 5/5 1.5/neg Tuff, crystaline, large quartz phenocrysts 15%, sanidine 
10%, iron coatings, especially at phenocryst clot 
boundaries.  More welding than above, still sugary textur

0920

102 e, 
no fractures.  

103

104

105



re 

106 5/5 1.5/neg Tuff SAA, subvertical fractures at 107ft.  Clay coatings 
<1mm, orange.

0935

107

108

109

110

111 5/5 1.1/neg Tuff, 10% quartz, 10% sanidine, iron staining at grain 
boundaries and mafics.  Densely welded.  Vertical fractu
112-114ft. Clay thin at top of fracture, ~1+mm at base, 
very sticky. Fracture zone ends in  horizontal fracture.

0945

112

113

114

115

116 5/5 1.1/neg Tuff SAA, horizontal fractures, very little - no clay; wet. 0955

117

118

119 RE16-07-4332 (119.5-
120.5ft)

120

121 5/5 0.0/neg RE16-07-4337 (121-
122ft)

Tuff SAA; horizontal fractures without clay. 1015

122

123

124

125

126 5/5 1.6/neg Tuff SAA, moist 1025

127

128

129



ll-

1140

148

149

150 TD: 150.5ft

RE16-07-4334 (149-
150.5ft) 

Total depth: 150.5ft

130

131 5/5 0.0/neg Tuff SAA; color change from gray -> reddish at 134-
134.5ft (7.5yr3/1 - 2.5yr4/1); welded tuff.

1050

132

133

134

135

RE16-07-4333 (136- Tuff: reddish as above; fracture zone136-139.5ft with we
developed clay (1-3+mm) within fractures.  Lots of iron 
staining within tuff matrix.

136 5/5 0.0/neg 1110

137
137.5ft)

Pair-fracture sample: 136-137.5ft 

138
(solid tuff), 137.5-139ft (fracture)

139

Tuff SAA; vertical fracture, fracture zone 142-144.5ft; (1-
2mm) clay in fracture zone 

140

141 5/5 0.0/neg 1125

142

143

Tuff SAA sub-vertical fractures 145.5-146ft, clay-filled

144

145

146 5/5 0.0/neg

147
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BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex                 

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26644 (90P-39) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 150 ft bg Total Pages: 1s

Driller: Steve Tanuz (WDC); David Starnes 
(Spectrum)

Start Date/Time: 09/20/06: 1440 (8/2/07:
0850)

 End Date/Time: 09/20/06: 1540 
(8/2/07: 1725)

Drilling Equipment/Method: CME 75 Hollow-Stem Auger 

Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler 

Logged By:  Pattie Baucom, Kevin Reid, 
Magdalena Sandoval, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION IC
A

L 
U

N
IT

NOTES

LI
TH

O
LO

0 2/3 0.0/neg
0-2ft: Brown clayey silt thith root matrial underlain by ligh
brown silt with rare pebbles, moist at top less moist with 
depth.  Coheiv to slightly cohesive.

10/13/06: 0940

1 2ft stick up 0945

2
2-3ft: NO RECOVERY

3 NR

4 3/5 0.0/neg 3-6ft: Brown, sandy and pebbles, tuffaceous fill material, 
very slightly moist 0950

5

6
6-8ft: NO RECOVERY

7 NR

8

9 2/5 0.0/neg
8-9.6ft: Pebbly silt with cobbles, very moist, slightly 
cohesive. 0955

N
R

SO
IL

N
R

FI
LL



 

10
9.6-10ft: Tuff, moderately to densely welded, dry, peach 
ashy matrix 5yr1/3.  2-3% brown fibrous pumice lapilli, 1-
2% white relict pumice, 3-5% phenocrysts, mostly quartz

Tuff at 9.6ft

11
.

12 NR N
R

13
10-13ft: NO RECOVERY

14 0.0/neg
RE16-06-71627 (13-
14.5ft)

13-17.5ft: tuff; SAA but matrix is more red with depth 
10yr6/3; rare lithics up to 4cm. 1010

15

16

17 4

18   Q
B

T

19 43.5/5 0.0/neg
18-22.5ft: tuff; densely welded, dry, SAA 10yr6/3; slightly
more white crystaline relict pumice than above 10/16/07: 0920

20

21

22

23
22.5-23ft: NO RECOVERY

24 0.4/5
23-23.4ft: extremely densely welded tuff; matrix looks 
devitrified 0935

25

26 NR

27

28

29 2/5
28-30ft: Tuff; extremely densely welded, dry, light gray 
ashy matrix 0945

30 Drilling very difficult

31
30-33ft: NO RECOVERY

32

33 NR 33-33.5ft: Refusal, NO RECOVERY
1045



4

34 0/5

35

36
2.1/ 
2.1

35.7-37.8ft: Tuff, SAA, crystalline, 20% phenocrysts, tiny 
phenocrysts of plagioclase, 25% large, 1-3mm 
phenocrysts of quartz.

12/21/06: 1645

37

38
RE10-06-71626 (37.8-
39.8ft)

37.8-42.8ft: Tuff, SAA, grades to softer, more 
porphorytictuff, gass bubbles (?); tuff is soft, moderatly to 
poorly welded; ashy matrix phenocrysts are larger than 
above, 20-25% morstly plagioclase and quartz, 2-4mm, 
Iron stainin at grain boundaries.

39 12/22/06: 1050

40 B
T

41

  Q

42
42.8-45.4ft:  Tuff; SAA; altered light gray to brownish gray, 
porous, ashy

43 2.4/5 1100

44
f ffdriller a few tenths off; new bottom 

48.2ft.45
45.4-47.8ft: NO RECOVERY

46

47

48 5/5
48.2-53.2ft: Tuff; SAA: Iron staining common at grain 
boundaries. 1120

49

50
Tuff: SAA; some sanidine present.  Orous, crystalline, 
altered tones with brown/light gray ashy matrix.  Pumice 
present, increases with depth 10%, soft, fibrous pumice 
lapilli.51 NR

52

53 5/5
53.2-58.2ft: Tuff; SAA; light gray ashy matrix, pumice 
seems less than above at top, but increases to 10-15% 
pumice at depth; pumice are elongate, gray, and fibrous;

quartz; trace sanidine.

1130

54
 

phenocrysts are large and small; mostly platioclase and 

55

56

57

  Q
B

T4



ht 
of 

  

g 0% ed

n 

58 5/5
58.2-63.2ft: Tuff; SAA; less pumice than aboe; 20-30% 
phenocrysts of uartz and plagioclase and trace sanidine.
White to light gray ashy matrix, small, 45-degree aperatu

1140

59
re 

clay-filled fractures throughout.

60

61

62

63 5/5
63.2-68.2ft: Tuff; poorly to moderately welded , brittle, lig
gray to tan pourous and crystaline, 20-25% phenocrysts 
quartz, rose quartz, plagioclase, trace sanidine.  
Phenocrysts up to 2-3mm. Iron staining at grain 
boundaries.

1155

64

65

66
Tiny fractures throughout.

67

68
1 /31.7/3.
5

0.0/neg
68.2-71.7ft: Tuff; SAA, proous, mineralogy SAA; more 
brown, 5-10% red fibrous pumice, welding increases at b o , 5 b ous pu ce, e d g c eases at
depth to moderatly welded.

1215

69

70 5/5 0.0/neg
71.7-73.2ft: Tuff; moderaly to densely welded, dry, not 
porous, compact, finde grained, ashy matrix 20-30% 
phenoctysts (large, small) of plagioclase, quartz, trace 
sanidine, rose quartz, trace pumice.  Iron staining at grai
boundaries, trace lithics.

1240

71 8/2/07: 1025

72 Qbt4/Qbt3t (70ft)

73

74

75 5/5 0.0/neg
Tuff; SAA

1320

76

77

78

79

80 5/5 0.0/neg
RE16-07-4336; RE16-07
4343 (duplicate) (80.0-
82.0ft).  RDX = LO

Tuff; SAA-
1335

81



Q
B

T

82

83

84

85 5/5 0.0/neg
Tuff; SAA

1355

86

87

88

89  3
t

90 5/5 0.0/neg
Tuff; SAA

1405

91

92

93

94

95 5/5 0.0/neg
Tuff; SAA

1415

96

97

98

99

100 5/5 0.0/neg
Tuff; SAA

1420

101

102

103

104

105 5/5 0.0/neg
Tuff; SAA

1520



 

1-

106

107

108

109

110 0.0/neg
Tuff; very densely welded.  Coarse phenocryst clots : 15%
quartz, 10% sanidine.  Horizontal jointing (cooling 
fracture? Pumice?) with alteration on boundary at ~6-inch

1530

111
 

spacing.  10yr2/1.

112

113

114

115 5/5 0.0/neg
Tuff, SAA; no jointing observed.

1540

116

117

118

119

120 5/5 0.0/neg
RE16-07-4337 (121.0-
122.0ft) RDX = LO

Tuff; very densely welded; SAA mineralogy.  Fracture 12
121.3ft, near vertical, clay coatings ~3mm thick within 
fracture.

1555

121

122

123

124

125 5/5 0.0/neg
Tuff; SAA,near vertical fracture 128-12.2ft, 1mm clay 
coatings. 1605

126

127

128

129



1645g

147

148

149

150

Total depth: 150ft bgs                     
Water samples (3) from bottom of 
hole

150.0ft)

RE16-07-5657, RE16-07-
5658, RE16-07-5659 
(140-150ft)

130 5/5 0.0/neg
Tuff; SAA

1615

131

132

133

134
Tuff; SAA

135 5/5 0.0/neg 1625

136

137

138

Tuff; SAA
139

140 5/5 0.0/neg

141 core saturated

142

Tuff; near vertical fracture 143-145ft.  No clay coatings.  
Possible water zone.

143
RE16-07-4338 (143.5-
144.0ft) RDX = LO

144

145 5/5 0.0/neg 1700

146 core saturated
RE16-07-4339 (149.0-
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BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex                 

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 90P-4 TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 21 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 09/20/06: 1440 End Date/Time: 09/20/06: 1540
Drilling Equipment/Method: CME 75 Hollow-Stem Auger 

Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler 

Logged By:  Kevin Reid, Magdalena 
Sandoval, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION

O
LO

G
IC

A
L 

U
N

IT

NOTES

LI
T

0 3/5 0.0/neg Re16-07-4287 (0-0.5ft) 
RDX = 10%

0-1ft: clay, moist, 7.5yr4/2 1345

1 1-3ft: clay-sand, 5% lithics (pebbles), moist

2

3 NR 3-5ft: NO RECOVERY

4

5 4/5 0.0/neg RE16-07-4285 (5.5-6.5ft)
RDX = LO

5-6ft: moist sandy caly with large lithics (cobbles). 1355

6 ST interface

7 6-9ft: Weathered uff, clotted quartz and sanidine 10%.  
5yr5/3.

8

9 NR 9-10ft: NO RECOVERY

10 2/5 0.0/neg 10-11.5ft: pinkish sandy with large pebbles-cobbles.  
Weathered tuff.  Moist. 2.5yr4/4. 11.5ft:yellow-orange 
stripe.  

1400

11

SO
IL

N
R

N
R



RDX = LO Total depth: 20ft bgs

, 

12 11.5-15ft: NO RECOVERY

13 NR

14

15 1.5/5 0.0/neg 15-16.5ft: densely welded tuff, phenocrysts 20% of quartz
sanidine.  5yr5/4.  Moist

1410

16

17 17-20ft: NO RECOVERY

18 NR

19 RE16-07-4293 (19.5-

20 1/1 1.4/neg
20.0ft), 
RE16-07-4286 (20-21ft) 20-21ft: Tuff, SAA. 1425                                                  

N
R

N
R



18 RDX Field Screen = ND

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26653 (A-1) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 18 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 10/26/06: 1115 End Date/Time:10/26/06: 1215
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION

LI
TH

O
LO

G
IC

A
L 

U
N

IT

NOTES

0 1.5/3 0.0/neg 0-1.5' Silt with root material (0-0.5'), underlain by silt with 
sand, more sandy with depth, slightly moist, slightly 
cohesive

SO
IL

N
R

1st run: 1115

1

2 NR 2' auger stick-up

3 1.5-3' NO RECOVERY

4 4/5

3-7' Sand with abundant crushed tuff material 

2nd run: 1120

5

6

7

8 NR 0.0/neg 7-8' NO RECOVERY

9 4.4/5 8-10' Sand with abundant crushed tuff material 3rd run: 1125

10 10-12 ft bgs
10-12.4' Tuff, densely welded, dry, light pink ashy matrix 
(2.5YR 8/2), 2% brown fibrous pumice, 2% large (up to 2 
cm in diameter), elongate, white relict pumice, 3-5% 
phenocrysts of feldspar and quartz, trace lithics, 45 
degree clay-filled fracture (2 mm aperture) at 11'

QBT4 CONTACT: 10 ft bgs

11
RE16-06-71734 RDX Field Screen = ND

12

13
NR 12.4-13' NO RECOVERY 

14 5/5

13-18' Tuff, same as above, small clay-filled fractures 
throughout

4th run: 1135

15 0.0/neg.

16

TOTAL DEPTH: 18 ft bgs                
17 16-18 ft bgs

RE16-06-71735

Q
B

T4
   

   
   

FI
LL

N
R

N
R

N
R



0.0/neg

23 RDX Field Screen = ND

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26654 (A-2) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 23 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 10/26/06: 1310 End Date/Time:10/26/06: 1430
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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G
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U
N

IT

NOTES

0 1.5/3 0.0/neg
0-0.5' Silt with clay, root material present throughout run, 
moist, slightly cohesive SO

IL
N

R

1st run: 1310

1 0.5-1.5' Silt with crushed tuff material, soft, slightly moist

2 NR 1.5-3' NO RECOVERY 2' auger stick-up

3

4 5/5

3-8' Silt with pebbles underlain by crushed tuff fill, very 
slightly moist

2nd run: 1315

5

6

7

8 0.0/neg

9 2/5
8-10' Crushed tuff fill underlain by cobbles; tuff in show of 
core barrel

3rd run: 1330

10
INFERRED QBT4 CONTACT: 10 
ft bgs

11

NR 10-13' NO RECOVERY12

13

14 4.5/5 13-15 ft bgs
13-17.5' Tuff, moderately to densely welded, dry peach 
ashy matrix (2.5 YR 8/2), 1% white relict pumice, 3% red 
fibrous pumice lapilli, 5-8% phenocrysts of feldspar and 
quartz, trace lithics

4th run: 1340

15 0.0/neg.
RE16-06-71738

RDX Field Screen = ND

16

17

NR18

2.5/5 18-20.5' Tuff, densely welded, dry, pinkish gray ashy 
matrix (2.5YR 8/2), red fibrous pumice are large (up to 2 
cm in diameter) and elongate, phenocrysts are larger 
than above 1-3 mm, clay-filled fracture (4 mm aperture) at 
20'

17.5-18' NO RECOVERY
5th run: 1400

19 18-20.5 ft bgs
RE16-06-71739

20

21

22 NR 20.5-23' NO RECOVERY TOTAL DEPTH: 23 ft bgs                

Q
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T4
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R
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R
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R



0.0/neg

23 RDX Field Screen = ND

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26655 (A-3) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 23 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 10/26/06: 1500 End Date/Time:10/26/06: 1600
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 2.5/3 0.0/neg
0-2.5' Clay with silt and root material (0-1') underlain by 
silt with crushed tuff material, soft, moist, slightly cohesive

SO
IL

N
R

1st run: 1500

1

2 2' auger stick-up

3 NR 2.5-3' NO RECOVERY

4 5/5 3-5' Sand, fine- to coarse-grained with pebbles, some silt, 
very slightly moistvery slightly moist

2nd run: 1510

LL

5

6

5-8' Silt with abundant crushed tuff, compact, dry7

8 0.0/neg

9 1.4/5 8-9' Crushed tuff fill, same as above 3rd run: 1520

10
9-9.4' Tuff

QBT4 CONTACT: 9 ft bgs

11

NR 9.4-13' NO RECOVERY12

13

14 0.5/5
13-13.5' Tuff, densely welded, dry peach ashy matrix (2.5 4th run: 1525

15

NR

0.0/neg.

YR 8/2), 2% white relict pumice, 5-8% phenocrysts of 

13.5-18' NO RECOVERY16

17

18

2.5/5

18-20.5' Tuff, same as above

5th run: 1400
19 18-20.5 ft bgs

RE16-06-71742
20

21

NR 20.5-23' NO RECOVERY TOTAL DEPTH: 23 ft bgs                
22

Q
B

T4
FI

L
N

R
N

R
N

R



2nd run: 0930

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26656 (A-4) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 34 ft bgs Total Pages: 2
Driller: Steve Tanuz (WDC) Start Date/Time: 10/27/06: 0925 End Date/Time:10/27/06: 1200
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 3.5/4 0.0/neg 0-0.5' Silt, slightly moist, cohesive, root material present thr

SO
IL

N
R

1st run: 0925

1
0.5-3.5' Sand with pebbles underlain by silty crushed tuff 
fill material2 2' auger stick-up

3

4 NR 3.5-4' NO RECOVERY

5 2 4/52.4/5

4-6.4' Crushed tuff fill material, silty, compact, very slightly 
moist

2nd run: 0930  

6

7

8 NR 0.0/neg 6.4-9' NO RECOVERY

9

10
1.5/5

9-10.5' Slough and cobbles

3rd run: 0945

11

12

NR 10.5-14' NO RECOVERY13

14 QBT4 CONTACT: 14 ft bgs

15 2/5 0.0/neg. 14-16 ft bgs
14-16' Tuff, densely welded, dry, bright orange ashy 
matrix (10R 5/3), 5% white crystalline relict pumice, 2% 
red fibrous pumice lapilli, 5-8% phenocrysts of quartz and 
feldspar

4th run: 0950

16
RE16-06-71746

RDX Field Screen = ND

17

16-19' NO RECOVERY18 NR

19

20 2/5
19-21' Tuff, same as above

5th run: 1005

21 0.0/neg RDX Field Screen = 0.5-1.5 ppm

22

21-24' NO RECOVERY23 NR

24

FI
LL

N
R

N
R

N
R

N
R



0.0/neg

34 RDX Field Screen = ND

25 1.7/5 0.0/neg
24-25.7' Tuff, extremely densely welded, gray ashy matrix 
(5YR 6/1) looks recrystallized, 5% white crystalline relict 
pumice, 3% phenocrysts of quartz and feldspar, iron-
staining present at grain boundaries

6th run:  1108

26

27

NR 25.7-29' NO RECOVERY28

29

39-31.6' Tuff, same as above

30 2.6/5 7th run:  1130

31 30-31.6 ft bgs
RE16-06-71747

32

NR 31.6-34' NO RECOVERY TOTAL DEPTH: 34 ft bgs                
33
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BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26657 (B-1) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 28 ft bgs Total Pages: 2
Driller: Steve Tanuz (WDC) Start Date/Time: 10/10/06: 1525 End Date/Time:10/10/06: 1640
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 2/3 0.0/neg
0-2' Silt with sand and gravel, moist from 0-0.5', slightly 
cohesive, root material present throughout

N
R

SO
IL

N
R

1st run: 1535

1

2 2' auger stick-up

3 NR 2-3' NO RECOVERY

4 3.5/5

3 6 5' Sand with pieces of crushed tuff very slightly moist3-6.5' Sand with pieces of crushed tuff, very slightly moist

2nd run: 1540

5

6

7 NR 6.5-8' NO RECOVERY

8 0.0/neg

9 3.5/5

8-11.5' Sand with gravel and crushed tuff, fill material, dry

3rd run: 1545

10

11

12 NR 11-13' NO RECOVERY

13

14 1.5/5
13-14.5' Fill, same as above

4th run: 1555

15 0.0/neg.

16

NR 14.5-18' NO RECOVERY17

18 QBT4 CONTACT: 18 ft bgs

19 5/5 18-20 ft bgs

18-23' Tuff, moderately to densely welded, dry, pink ashy 
matrix (5YR 7/2), 1% white crystalline relict pumice, 3-5% 
red pumice lapilli, some large (up to 3 cm), 3-5% 
phenocrysts, mostly quartz, trace lithics, fractured from 18-
20', fractures are clay-filled and small (1 mm aperture)

5th run: 1600

20
RE16-06-71750 RDX Field Screen = ND

21 0.0/neg

22

23

24 5/5 23-28' Tuff, extremely densely welded, same as above, 
lighter than above (5YR 7/1) Q

B
T4
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N
R

N
R

N
R



28 RDX Field Screen = ND

25 0.0/neg 6th run:  1610

26 26-28 ft bgs
RE16-06-71751

TOTAL DEPTH: 28 ft bgs                
27

N
R



BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26658 (B-2) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 28 ft bgs Total Pages: 2
Driller: Steve Tanuz (WDC) Start Date/Time: 10/11/06: 1230 End Date/Time:10/11/06: 1400
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION

LI
TH

O
LO

G
IC

A
L 

U
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NOTES

0 2.5/3 0.0/neg

0-2.5' Silt with clay and root material, more silty with depth

N
R

SO
IL

N
R

1st run: 1245

1

2 2' auger stick-up

3 NR 2.5-3' NO RECOVERY

4 5/5

3-8' Sand with pebbles and pieces of crushed tuff, very 
slightly moist

2nd run: 1250

5

6

7

8 0.0/neg

9 3/5

8-11' Silt with sand and gravel

3rd run: 1255

10

11

12 NR 11-13' NO RECOVERY

13

14 2/5 13-14.6' Silt with sand and cobbles 4th run: 1300

15 0.0/neg.
14.5-15' Tuff, densely welded, dry, pinkish gray ashy 
matrix (2.5YR 7/2), 3% white relict pumice, 2% red fibrous 
pumice lapilli, 5-8% phenocrysts of feldspar and quartz, 
trace lithics

QBT4 CONTACT: 14.6 ft bgs

16

NR
17 15-18' NO RECOVERY

18 RDX Field Screen = ND

19 5/5 18-20 ft bgs

18-23' Tuff, moderately to densely welded, dry, pink ashy 
matrix (5YR 7/2), 1% white crystalline relict pumice, 5-8% 
red pumice lapilli

5th run: 1305

20
RE16-06-71754

21 0.0/neg

22

23

24 5/5 6th run:  1315Q
B

T4
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R
N

R
N

R



28 RDX Field Screen = ND

25 0.0/neg
23-28 Tuff, same as above 

26 26-28 ft bgs

27
RE16-06-71755               

TOTAL DEPTH: 28 ft bgs                
RE16-06-71774 (FD)

N
R



24 0.0/neg
RE16-06-71759 RDX Field Screen = ND

2nd run: 1430

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26659 (B-3) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 24 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 10/11/06: 1420 End Date/Time:10/11/06: 1530
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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TH
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NOTES

0 2.5/4 0.0/neg
0-2.5' Silt with sand and clay, moist with root material 
present from 0-1.5', silt with crushed tuff material at depth

N
R

SO
IL

N
R

SO
IL 1st run:  1425

1

2 1' auger stick-up

3 NR 2.5-4' NO RECOVERY

4

N
R

5 5/5

4-9' Silt underlain by sand with crushed tuff, dry

2nd run: 1430  

6

7

8

9 0.0/neg

3/5

9-12' Sand with silt and cobbles

10 3rd run: 1440

11

12

NR 12-14' NO RECOVERY13

14
4th run: 1450

15 4/5 15-17 ft bgs
RE16-06-71758

14-15' Silt with cobbles, dry

15-18' Tuff, densely welded, dry red ashy matrix (10R 6/2 
to 10R 6/3) 3% large (up to 2 cm in diameter) white relict 
pumice, 3% red fibrous pumice lapilli, 3-5% phenocrysts 
of feldspar and quartz, small (1-2 mm aperture) clay-filled 

QBT4 CONTACT: 15 ft bgs
16

17 RDX Field Screen = ND

18 0.0/neg. fractures throughout run

19 NR 18-19' NO RECOVERY

19-24' Tuff, very densely welded, same as above, 
fractured at 24'

20 5/5 5th run: 1455

21

22

TOTAL DEPTH: 24 ft bgs                23 22-24 ft bgs

R
Q
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R
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2nd run: 1610

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26840 (B-4) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 24 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 10/11/06: 1600 End Date/Time:10/12/06: 1030
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC

D
EP

TH
 (f

t b
gs

)

R
EC

O
VE

R
Y 

(ft
/ft

)

FI
EL

D
 S

C
R

EE
N

IN
G

 
R

ES
U

LT
S:

 P
ID

 (p
pm

)/H
E 

Sp
ot

 T
es

t (
po

s.
/n

eg
.)

SAMPLE ID LITHOLOGICAL DESCRIPTION
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TH

O
LO

G
IC

A
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U
N

IT

NOTES

0 2.5/4 0.0/neg 0-2.5' Silt with sand and clay, moist with root material 
present from 0-1.5', silt with crushed tuff material and 
pebbles at depth

N
R

SO
IL

N
R

FI
LL

N
R

SO
IL 1st run:  1600

1

2 1' auger stick-up

3 NR 2.5-4' NO RECOVERY

4

5 3/5

4-7' Silt underlain by sand with crushed tuff, dry

2nd run: 1610  

6

7

8 NR 7-9' NO RECOVERY

9 0.0/neg

10
3/5

9-12' Silt with gravel, dry

3rd run: 1615

11

12

13 NR 12-14' NO RECOVERY

14

15 5/5 15-17 ft bgs

14-19' Tuff, densely welded, dry red ashy matrix (10R 6/2 
to 10R 6/3) 3% large (up to 2 cm in diameter) white relict 
pumice, 3% red fibrous pumice lapilli, 3-5% phenocrysts 
of feldspar and quartz, trace lithics, iron staining at grain 
boundaries

4th run: 1620

16
RE16-06-71758 QBT4 CONTACT: 14 ft bgs

17 RDX Field Screen = ND

18 0.0/neg.

19

20 5/5

19-24' Tuff, same as above, matrix is darker than above 
(10R 6/2)

5th run: 1625

21

22

23 22-24 ft bgs

24 0.0/neg
RE16-06-71759 RDX Field Screen = 0.5-1.5 ppm

R
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N
R

Q
B

T

42

44 AUGER REFUSAL AT 44 ft bgs

25 2.5/5
24-26.5' Tuff, densely welded, dry, red ashy matrix 2.5YR 
6/2, more phenocrysts than above (8-10%)

6th run: 10/12/06:  0900

26

27

28 NR 26.5-29' NO RECOVERY

29

N
R

30 2/5 29-31 Tuff, extremely densely welded, dry, lighter than 
above (5YR 6/1), lithology same as above

7th run: 0920

31

NR 31-34' NO RECOVERY

32

N
R

33

34

34-35.5' Tuff, same as above

8th run: 0930
35 1.5/5

36

35.5-39' NO RECOVERY

37

38

4

39

40 2.5/5 39-41.5'
9th run: 0950

41
RE16-06-71764

39-41.5' Tuff, same as above

41.5-44' NO RECOVERY

42

NR43 RDX Field Screen = 0.5-1.5 ppm

N
R



BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex            

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26660 (C-1) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 33.5 ft bgs Total Pages: 2
Driller: Steve Tanuz (WDC) Start Date/Time: 10/06/06: 0930 End Date/Time:10/06/06: 1230
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION

LI
TH

O
LO

G
IC

A
L 

U
N

IT

NOTES

0 2.5/3 0.0/neg

0-2.5' Silt with clay and root material, more silty with depth

N
R

N
R

SO
IL

N
R

N
R

1st run: 0930

1

2 2' auger stick-up

3 NR 2.5-3' NO RECOVERY

4 2.5/5
3-5.5' Silt with abundant crushed tuff material

2nd run: 0940

5

6

5.5-8' NO RECOVERY7 NR

8 4.6/neg

9 5/5

8-10.4' Sandy crushed tuff fill material

3rd run: 0945

10 10.4-13 ft bgs QBT4 CONTACT: 10.4 ft bgs

11
RE16-06-71788

12 NR

10.4-13' Tuff, densely welded, dry peach ashy matrix 
(10R 7/2), 3% white crystalline relict pumice, 2% red 
fibrous pumice, 5-8% phenocrysts of feldspar and quartz, 
2% lithics

RDX Field Screen = ND

13 3.8/neg.

14 5/5

13-18' Tuff, same as above

4th run: 0955

15

16 16-18 ft bgs

17 20.3/neg.
RE16-06-71789

18

19 2/5 18-20' Tuff, densely welded, dry, pink ashy matrix (10R 
7/2), 3% white crystalline relict pumice, 2% red fibrous 
pumice, 5-8% phenocrysts of feldspar and quartz

5th run: 1115

20

21

NR 20-23' NO RECOVERY22

23 0.0/neg

24 6th run:  1130R
Q

B
T4

N
R

N
R
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LL

N
R

N
R



34 0.0/neg RDX Field Screen = ND33-33.5' Tuff, same as above

25

0/5 23-28' NO RECOVERY26

27

28 0.0/neg

29 2/5 28-30' Tuff, extremely densely welded, dry, 2.5YR 6/1, 2% 
white crystalline pumice, 5% phenocrysts, mostly quartz, 
matrix looks recrystallized 7th run:1204

30

NR
30-33' NO RECOVERY

31

32

AUGER REFUSAL: 33.5 ft bgs       
33 33-33.5 ft bgs

RE16-06-71790

N
R

N
R

N
R

N
R



BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex            

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26661 (C-2) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 18 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 10/10/06: 0845 End Date/Time:10/10/06: 0950
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION

LI
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NOTES

0 2/3 0.0/neg
0-2' Silt with sand and clay, moist, cohesive, pebbly with 
depth, root material present throughout

N
R

N
R

SO
IL

N
R

FI
LL

N
R

1st run: 0845

1

2 2' auger stick-up

3 NR 2-3' NO RECOVERY

4 0.8/5
3-3.8' Silt with abundant crushed tuff, very slightly moist

2nd run: 0850

5

NR
6

3.8-8' NO RECOVERY7

8 QBT4 CONTACT: 8 ft bgs

9 4.5/5 0.0/neg
8-12.5' Tuff, poorly welded, dry, pinkish gray ashy matrix 
(2.5YR 7/2), 2% white crystalline relict pumice, 2% red 
fibrous pumice, 8-10% phenocrysts of feldspar and 
quartz, 2% lithics (up to 3 cm in diameter)

3rd run: 0855

10 8-10 ft bgs RDX Field Screen = ND

11
RE16-06-71792           
RE16-06-71824 (FD)

12

13 NR 0.0/neg. 12.5-13' NO RECOVERY

14 5/5

13-18' Tuff, same as above, but moderately to densely 
welded

4th run: 0900

15

16

17 16-18 ft bgs
TOTAL DEPTH: 18 ft bgs                
RDX Field Screen = ND18 0.0/neg.

RE16-06-71793
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23 0.0/neg RDX Field Screen = ND

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex            

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26662 (C-3) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 23 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 10/10/06: 1010 End Date/Time:10/10/06: 1230
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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IT

NOTES

0 2/3 0.0/neg
0-2' Silt with clay and sand, root material present 
throughout, moist, cohesive

N
R

N
R

SO
IL

N
R

N
R

1st run: 1010

1

2 2' auger stick-up

3 NR 2-3' NO RECOVERY

4 5/5

3-8' Sand with abundant crushed tuff material, pebbles, 
and cobbles

2nd run: 1015

LL

5

6

7

8 4.6/neg QBT4 CONTACT: 8 ft bgs

9 4/5 8-10 ft bgs
8-12' Tuff, moderately to densely welded, dry, peach ashy 
matrix (5YR 6/3), 2% white crystalline relict pumice, 2% 
red fibrous pumice lapilli, 5% phenocrysts of feldspar and 
quartz 

3rd run: 1020

10
RE16-06-71796

RDX Field Screen = ND

11

12

13 NR 3.8/neg.
12-13' NO RECOVERY

14 5/5

13-18' Tuff, same as above, matrix is more red than 
above 10R 6/2

4th run: 1025

15

16 16-18 ft bgs

17 20.3/neg.
RE16-06-71797

18 RDX Field Screen = 0.5 ppm

19 3/5

18-21' Tuff, same as above, but welding increase with 
depth

5th run: 1145

20 20-21 ft bgs
RE16-06-71798

21

NR 21-23' NO RECOVERY TOTAL DEPTH: 23 ft bgs                
22

N
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BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex            

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26663 (C-4) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 18 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 10/10/06: 1315 End Date/Time:10/10/06: 1435
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 1.5/3 0.0/neg
0-1.5' Silt with clay, sand and root material, more sandy 
with depth

N
R

N
R

SO
IL

N
RN

R

1st run: 1345

1

2 NR 2' auger stick-up

3 1.5-3' NO RECOVERY

4 4/5

3-7' Sand with abundant crushed tuff material

2nd run: 1350

LL

5

6

7

8 NR 7-8' NO RECOVERY QBT4 CONTACT: 8 ft bgs

9 4.5/5 0.0/neg 8-10 ft bgs
8-12.5' Tuff, moderately to densely welded, dry, pink ashy 
matrix (2.5 YR 7/3) 1-2% white crystalline relict pumice, 
2% red fibrous pumice, 5-8% phenocrysts of feldspar and 
quartz, occasional lithics (up to 2 cm in diameter)

3rd run: 1355

10
RE16-06-71800

RDX Field Screen = ND

11

12

13 NR 0.0/neg
12.5-13' NO RECOVERY

14 5/5

13-18' Tuff, same as above, random large lithics (up to 6 
cm in diameter)

4th run: 1405

15

16

17 16-18 ft bgs

18 0.0/neg
RE16-06-71801 TOTAL DEPTH: 18 ft bgs                

RDX Field Screen = ND
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N
R

5/5 2nd run: 1640

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex            

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26664 (D-1) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 14 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 10/24/06: 1630 End Date/Time:10/24/06: 1650
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 3.3/4 0.0/neg
0-3.1' Clay with silt, slightly moist, cohesive, coarser with 
depth, root material present from 0-1 ft bgs SO

IL
FI

LL

1st run: 1630

1

2 1' auger stick-up

3 3.1-3.3' TUFF QBT4 CONTACT: 3.1 ft bgs

4 NR 3.3-4' NO RECOVERY

5 5/5 4-6 ft bgs

4-9' Tuff, moderately to densely welded, dry, peach ashy 
matrix (2.5YR 7/3), 2-3% white crystalline relict pumice, 1-
2% red fibrous pumice, 5-8% phenocrysts of feldspar and 
quartz, rare lithics

2nd run: 1640  

6
RE16-06-71804 RDX Field Screen = ND

7

8

9 0.0/neg

10 1.8/5 9-10.8 ft bgs 9-10.8' Tuff, same as above

3rd run: 1645

11
RE16-06-71805

12

NR 10.8-14' NO RECOVERY
13 0.0/neg

TOTAL DEPTH: 14 ft bgs                
RDX Field Screen = ND14
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5/5 2nd run: 1640

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex            

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26665 (D-2) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 13 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 10/24/06: 1605 End Date/Time:10/24/06: 1650
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 1.9/4 0.0/neg
0-1.9' Clay with silt, stiff, slightly moist, cohesive, root 
material present throughout SO

IL
FI

LL

1st run: 1605

1

2 1' auger stick-up

3 NR 1.9-4' NO RECOVERY

4 QBT4 CONTACT: 4 ft bgs

5 5/5 4-6 ft bgs

4-9' Tuff, densely welded, dry, peach ashy matrix (2.5YR 
7/2), 1-3% white crystalline relict pumice, 2% red fibrous 
pumice, 3-5% phenocrysts of feldspar and quartz

2nd run: 1640  

6
RE16-06-71811 RDX Field Screen = ND

7

8

9 0.0/neg

10 4/4

9-13' Tuff, extremely densely welded, dry, 8-10% 
phenocrysts, otherwise same as above

3rd run: 1620

11

12 0.0/neg 11-13 ft bgs

13
RE16-06-71808 AUGER REFUSAL: 13 ft bgs          

RDX Field Screen = ND
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4/5 2nd run: 1640

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex            

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26666 (D-3) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 14 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 10/24/06: 1530 End Date/Time:10/24/06: 1600
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 2.2/4 0.0/neg 0-2' Clay with silt, slightly moist, cohesive, coarser with 
depth, root material present from 0-1 ft bgs

SO
IL

1st run: 1630

1 1' auger stick-up

2 2-2.2' Tuff QBT4 CONTACT: 2 ft bgs

3 NR 2.2-4' NO RECOVERY

4

N
R

5 4/5 4-6 ft bgs
4-8' Tuff, moderately to densely welded, dry, peach ashy 
matrix (2.5YR 7/1), 1% white crystalline relict pumice, 2-
3% red fibrous pumice, 5-8% phenocrysts of feldspar and 
quartz

2nd run: 1640  

6
RE16-06-71812 RDX Field Screen = ND

7

8

9 NR 0.0/neg 8-9' NO RECOVERY

10 2.7/5 9-11.7 ft bgs
9-11.7' Tuff, extremely densely welded, red ashy matrix 
(10R 6/2), dry, 3-5% white crystalline relict pumice, 2% 
red fibrous pumice, 5-8% phenocrysts, mostly quartz

3rd run: 1645

11
RE16-06-71813               
RE16-06-71825 (FD)

12

13 NR 0.0/neg 11.7-14' NO RECOVERY

14
TOTAL DEPTH: 14 ft bgs                
RDX Field Screen = ND
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5/5 2nd run: 1640

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex            

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26667 (D-4) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 9 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 10/24/06: 1430 End Date/Time:10/24/06: 1450
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION

LI
TH
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G
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A
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N
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NOTES

0 4/4 0.0/neg 0-2' Clay with silt, slightly moist, cohesive, coarser with 
depth, root material present from 0-1 ft bgs

SO
IL

1st run: 1630

1 1' auger stick-up

2 2.3-4' 2-2.2' Tuff QBT4 CONTACT: 2.3 ft bgs

3
RE16-06-71816

2.2-4' NO RECOVERY RDX Field Screen = ND

4

5 5/5 4-6 ft bgs
4-8' Tuff, moderately to densely welded, dry, peach ashy 
matrix (2.5YR 7/1), 1% white crystalline relict pumice, 2-
3% red fibrous pumice, 5-8% phenocrysts of feldspar and 
quartz

2nd run: 1640  

6
RE16-06-71817

7

8
TOTAL DEPTH: 9 ft bgs                  
RDX Field Screen = ND9 0.0/neg 8-9' NO RECOVERY
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RE16 71838

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26669 (E) TA: 16-007(a)-99 (30s Line Pond) Drill Depth: 0 to 65 ft bgs Total Pages: 3
Driller: Steve Tanuz (WDC) Start Date/Time: 9/27/06: 1415 End Date/Time: 10/03/06: 1040
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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G
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U
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NOTES

0 3/3 0.0/neg
0-2.5' Brown clayey silt with root material, moist, 
cohesive, stiff, compact SO

IL
FI

LL

1st run:  1350

1

2 2' auger stick-up

3 0.0/neg 2.5-3' Crushed tuff fill material RDX Field Screen = Hi: 25-79%

4 5/5 0.0/neg 3.3-5.3 ft bgs 3-3.3' Crushed tuff fill material 2nd run: 1355;                                   
QBT4 CONTACT: 3.3 ft bgs

5
RE16-06-71838          06           
RE16-06-71877 (FD)

3.3-8' Tuff, moderately to densely welded, dry, light pink 
ashy matrix (5YR 8/2), 2% light brown pumice lapilli, 3-5% 
phenocrysts of quartz and feldspar, 2% lithics (up to 2 
cm), lithics are both round and angular

6

7

8 0.0/neg

9 5/5

8-13' Tuff, densely welded, dry, reddish gray ashy matrix 
(2.5YR 6/2), 5% red fibrous pumice, 8-10% phenocrysts 
of quartz and feldspar

3rd run: 1400

10

11

12

RDX Field Screen = 0.5-1.5 ppm13 0.0/neg

14 1.5/5 13-14.5' Tuff, same as above, but more densely welded

4th run: 1445

15

16

NR 14.5-18' NO RECOVERY17

18 0.0/neg

19 2/5
18-20' Tuff, same as above

5th run: 1500                                     
RDX Field Screen = 0.5-1.5 ppm

20

21

NR 20-23' NO RECOVERY22

23 0.0/neg

24 2/5 23-25' Tuff, extremely densely welded, dry, dark gray 
matrix (2.5YR 5/1), 5% white crystalline relict pumice, 5-
8% phenocrysts of feldspar and quartz, iron-staining 
observed at grain boundaries

6th run: 1555

25

N
R

N
R



Q
B

T 
4

N
R

N
R

42

25

NR 25-28' NO RECOVERY26

27

N
R

28 0.0/neg

29 1.7/5
28-29.7' Tuff, same as above

7th run: 1600

30

NR

RDX Field Screen = 1.5-3.0 ppm

31

29.7-33' NO RECOVERY32

33 3.3/5 0.0/neg

34 33-33.5' Tuff, same as above 11/02/06; 8th run: 0830

35
33.5-36.3' Tuff, nonwelded, dry, light gray ashy matrix 
(7.5YR 7/2) to brown (altered?), sandy ashy texture, 80-
90% ash, 10-20% phenocrysts of feldspar and quartz, 
rare pumice lapilli, soft, slightly moist36

37 NR 36.3-38' NO RECOVERY

38 0.0/neg
9th run: 0835

39 3.4/5 40-41.4 ft bgs
38-41.4' Interlayered nonwelded tuff (same as above) and 
poorly to moderately welded tuff.  Tuff is ashy and white 
with 10% phenocrysts o quartz and feldspar, trace 
sanidine, trace lithics, iron-staining present at grain 
boundaries

40
RE16-06-71839

41 RDX Field Screen = 1.5-3.0 ppm

42 NR 41.4-43' NO RECOVERY

43 0.0/neg

44 3/5
43-46' Tuff, nonwelded, altered, iron-staining throughout 
ashy matrix, 15-20% phenocrysts of quartz and feldspar, 
trace pumice lapilli

10th run: 0935

45

46

47 NR 46-48' NO RECOVERY

48 0.0/neg

49 2.5/5

48-50.5' Tuff, same as above

11th run: 1000

50

50 RDX Field Screen = 0.5-1.5 ppm

51

NR 50.5-53' NO RECOVERY52

53 0.0/neg

54 2.3/5 53-53.7' Tuff, densely welded, dry, light ashy matrix (5YR 
7/1), 1-2% reddish pumice lapilli, 10-15% phenocrysts of 

12th run: 1025

55
53.7-55.3' Tuff nonwelded, dry, same as nonwelded tuff 
described above RDX Field Screen = 0.5-1.5 ppm

56

NR 55.3-58' NO RECOVERY57

58 0.0/neg

59
3.2/5 (2.5YR 7/1), 2-3% pumice lapilli, 15-20% phenocrysts of 

quartz, feldspar, and sanidine, iron-staining at grain 
13th run: 1145

60
59.2-60.9' Tuff, nonwelded, same as nonwelded tuff 
described above

61 60.9-61.2' Tuff, extremely densely welded RDX Field Screen = 1.5-3.0 ppm

N
R

N
R

N
R

N
R



65 0.0/neg feldspar, and sanidine, trace lithics RDX Field Screen = 1.5-3.0 ppm
RE16-06-71840 crystalline relict pumice, 10% phenocrysts of quartz, AUGER REFUSAL at 65 ft bgs       

NR 61.2-63' NO RECOVERY62

63 0.0/neg
63-64.5' Tuff, extremely densely welded, dry, dark gray 
matrix is ashy with glassy texture (5YR 6/1), 2% white 64 1.5/2 63-64.5 ft bgs 14th run: 1215

N
R
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SO
IL

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26670 (F) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 18 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 11/04/06: 1430 End Date/Time:11/04/06: 1500
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 3/3 0.0/neg
0-1' Silt with clay, organic rich, root material present, 
slightly moist, cohesive

1st run:  1430

1 1-3' Silt with pebbles and clay, compact, stiff 2' auger stick-up

2

3 0.0/neg

3-5' Clay with silt and pebbles, cobble at bottom of run4 2.4/5 2nd run: 1440

5

6 5-5.4' Tuff
QBT4 CONTACT: 5.0 ft bgs

7 NR 5.4-8' NO RECOVERY

8
RDX Field Screen = ND

9 4.4/5 8-10 ft bgs
8-12.4' Tuff, moderately to densely welded, dry, peach 
ashy matrix (2.5yr 7/3), 2% white crystalline relict pumice, 
2% red fibrous pumice, 3-5% phenocrysts of feldspar and 
quartz, clay-filled vertical fracture from 8-9 ft bgs

3rd run: 1445

10
RE16-06-71842

11

12 0.0/neg.

13 NR 12.4-13' NO RECOVERY

14 3.5/5

13-16.5' Tuff, densely welded, same as above

4th run: 1455

15 15-16.5 ft bgs

16 0.0/neg.
RE16-06-71843

17 17.5-18' NO RECOVERY AUGER REFUSAL: 18 ft bgs          
RDX Field Screen = ND18
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QBT4

RDX Field Screen = ND

barrel

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26671 (G) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 18 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 10/31/06: 1450 End Date/Time:10/31/06: 1530
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 1.9/3 0.0/neg
0-1.5' Silt, well sorted, dry, root material present from 0-
0.5'

1st run:  1450

1 1.5-1.9' Clay with silt, dense, hard, slightly moist, 
cohesive

2' auger stick-up

2 0.0/neg

3 NR 1.9-3' NO RECOVERY

4 1.3/5 3-4.3' Silt with clay, dense, compact, tuff in shoe of core 
barrel

2nd run: 1455

5
QBT4 CONTACT: 4 3 ft bgs CONTACT: 4.3 ft bgs

6

4.3-8' NO RECOVERY

top of rock sample not recovered

7 NR

8

9 0/5

8-13' NO RECOVERY

3rd run: 1500

10

NR11

12

13

14 4.5/5
13-17.5' Tuff, extremely densely welded, light gray ashy 
matrix (5YR 8/1), dry, trace relict pumice, 5-8% 
phenocrysts of feldspar and quartz, iron-staining present 
at grain boundaries

4th run: 1515

15 0.0/neg. 16-17.5 ft bgs

16
RE16-06-71846

17 0.0/neg

18 NR 17.5-18' NO RECOVERY
TOTAL DEPTH: 18 ft bgs                
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Terranear PMC
TA-16 Investigations at 30s and 90s Line Ponds, Fishladder 340-Complex, and 260 Outfall

BOREHOLE LOG
Borehole ID/Location ID: H Drill Depth From: 0ft To: 20 ft bgs Page   1    of     1
Driller: Spectrum/David Starnes Start Date/Time: 8/6/07 - 1155 End Date/Time: 8/6/07 - 1245
Drilling Equipment/Method:
Sampling Equipment/Method:
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ID LITHOLOGICAL DESCRIPTION
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NOTES

0
0-0.5ft soil clay loamy Run 1: 1155

1
3/3 0.0/neg 0.5-3.0ft clay, slightly moist

2
7.5yr 4/4

3
3-4ft clay SAA Run 2: 1205

4
5/5 0.0/neg 4-5ft sandy clay

5
RE16-07-4265 (5.0-6.5ft) 5-6ft weathered tuff ST interface (6.0ft)

6
6-7ft tuff, weathered, poorly-moderately welded, 30% 
phenocrysts of quartz, sanidine

7

8
7-11.5ft: Tuff SAA Run 3: 1210

9
3.5/5

10
0.0/neg

11

12
11.5-12 = NO RECOVERY N

R
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B
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13
12-14ft: Tuff SAA; large pumices (2-3cm),  vertical 
hairline fractures with slight clay formation; oxidation 
rims on phenocrysts near fractures and minerals in clay.

Run 4: 1220

14
2/5

15
0.8/neg RE16-07-4266 (15-16ft) 15-17 = NO RECOVERY

16

17
Total depth: 17ft bgs                      
RDX field screen = ND
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BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26673 (I) TA: 16-007(a)-99 (30s Line Pond) Drill Depth: 0 to 32 ft bgs Total Pages: 2
Driller: Steve Tanuz (WDC) Start Date/Time: 10/31/06: 1615 End Date/Time: 11/01/06: 0900
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 2/2 0.0/neg
0-0.5' Silt with clay and root material, slightly moist, 
slightly cohesive

1st run:  1615

1 0.5-2' Silt with pebbles, very slightly moist, soft powder-
like

2 3' auger stick-up

3 2/5 0.0/neg 2-4' Silt with clay, very slightly moist, slightly cohesive, 
trace pebbles, tuff in shoe of core barrel

2nd run: 1620

4 QBT4 CONTACT: 4 ft bgs

5

NR 4-7' NO RECOVERY6

7

8 0.2/5 0.0/neg 7-7.2' Tuff, very densely welded, dry 3rd run: 1630

9

NR 7.2-12' NO RECOVERY10

11

12

13 0.9/5 0.0/neg 12-12.9' Tuff, pulverized 4th run: 1640

14

NR 12.9-17' NO RECOVERY15

16

17

18 3/5 0.0/neg 18-20 ft bgs 17-20' Tuff, densely welded, dry, orange ashy matrix 
(2.5YR 6/1), 3% white crystalline relict pumice, 5-8% 
phenocrysts of quartz and feldspar, iron-staining at grain 
boundaries

5th run: 1700

19
RE16-06-71854

20

21 NR 20-22' NO RECOVERY

22 RDX Field Screen = 1.5-2.5 ppm

23 0.9/5 0.0/neg
22-22.9' Tuff, same as above, horizontal clay-filled 
fracture at bottom of run

6th run: 11/01/06; 0845

24
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32

NR

RDX Field Screen = ND

25
22.9-27' NO RECOVERY

26

27

1.7/5 27-28.7, Tuff same as above, matrix appears 
recrystallized

7th run: 0900
28 0.0/neg 27-28.7 ft bgs

RE16-06-71855
29

NR 28.7-32' NO RECOVERY

30

TOTAL DEPTH: 32 ft bgs                
31
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RDX Field Screen = ND

slightly cohesive rare pebbles

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26674 (J) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 18 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 11/01/06: 1020 End Date/Time:11/01/06: 1100
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 1.4/3 0.0/neg
0-0.7' Silt, with clay, root material present throughout, 
slightly moist, slightly cohesive

1st run:  1020

1 0.7-1.4' Silt, dry, no roots, powdery 2' auger stick-up

2 NR

3 1.4-3' NO RECOVERY

4 1.1/5 3-4.1' Silt underlain by clayey silt, very slightly moist, 
slightly cohesive rare pebbles ,  

2nd run: 1025

5

 

0.0/neg

6

NR 4.1-8' NO RECOVERY7

8

9 2.3/5 0.0/neg. 9.7-10.3' 8-9.7' Silt with cobbles, sand, and crushed tuff material 3rd run: 1030

10
RE16-06-71858

9.7-10.3' Tuff, pulverized
QBT4 CONTACT: 9.7 ft bgs  RDX 
Field Screen = ND

11

NR 10.3-13' NO RECOVERY12

13

14 5/5

13-18' Tuff, moderately to densely welded, dry, peach 
ashy matrix (5YR 6/2), 2% red fibrous pumice, 2% white 
crystalline relict pumice, 5-8% phenocrysts of quartz, iron-
staining at grain boundaries

4th run: 1035

15

16 16-18 ft bgs

17 0.0/neg
RE16-06-71859

TOTAL DEPTH: 18 ft bgs                
18
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BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26675 (K) TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 18 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 10/05/06: 1355 End Date/Time:10/05/06: 1445
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 2/3 0.0/neg
0-1' Sand with silt and pebbles, slightly moist, slightly 
cohesive, root material present throughout

1st run:  1335

1 1-2' Clay with sand and pebbles, moist, cohesive 2' auger stick-up

2

3 NR 2-3' NO RECOVERY

4 3.5/5
3-6.5' Clay with sand, silt and crushed tuff

2nd run: 1400

5

 

0.0/neg

6

6.5-8' NO RECOVERY7
NR

8

9 4.5/5 0.0/neg. 10.4-12.5 ft bgs
8-10.4' Sand with crushed tuff fill material

3rd run: 1410

10
RE16-06-71862

11
10.4-12.5' Tuff, densely welded dry, pale red ashy matrix 
(10R 6/2), fractured throughout, fractures are small (1-2 
mm aperture) and clay-filled, 2% white crystalline relict 
pumice, 2% red fibrous pumice, 5-8% phenocrysts of 

QBT4 CONTACT: 10.4 ft bgs

12 RDX Field Screen = ND

13 NR 12.5-13' NO RECOVERY

14 5/5

13-18' Tuff, densely welded, dry, same as above, trace 
lithics (up to 2 cm)

4th run: 1415

15

16 16-18 ft bgs

17 0.0/neg
RE16-06-71863               
RE16-06-71874 (FD)

TOTAL DEPTH: 18 ft bgs                
RDX Field Screen = ND18
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BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex             

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: L TA: 16-008(a)-99 (90s Line Pond) Drill Depth: 0 to 20 ft bgs Total Pages: 1
Driller: David Starnes (Spectrum) Start Date/Time: 8/8/07 : 1349 End Date/Time: 8/8/07 : 1430
Drilling Equipment/Method: CME 75 Hollow-Stem Auger 

Sampling Equipment/Method:  Continuous sampler CBS 

Logged By:  Kevin Reid, Magdalena 
Sandoval, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0
0-1 ft: Clay-loam soil 1349

1
4/4 0.0/neg 1-2 ft: clay

2
2.5-4ft: clay with weathered tuff, large pumices (2-5cm)

3

4

5
RE16-07-4267 (5.5-6.3ft) 4-5.5ft: sandy clay, 5yr6/4  1400

6
2.3/5 ST-interface sample: 5.5-6.3ft; sandy clay, cobbles, tuff. ST contact at 5.5ft

7
0.0/neg

8

9
XRD Detech = Lo
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RDX Field Screen = ND

10
Tuff: slightly-moderately welded; Quartz 15%, Sanidine 
10%, devitrified pumice 5%

1410

11
3/5 0.0/neg Practure 9.7-10.0ft with 1-2mm clay coatings; dry-slightly 

moist

12

13

14
RE16-07-4268, RE16-07-
4274 (duplicate)

RDX = LO

15
1.5/2.5 0.0/neg TD = 15.5ft; RDX for Ba = 309± 38ppm 1420

16
Total depth: 16ft bgs                    
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23 0.0/neg RDX Field Screen = ND

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26677 (M) TA: 16-007(a)-99 (30s Line Pond) Drill Depth: 0 to 23 ft bgs Total Pages: 2
Driller: Steve Tanuz (WDC) Start Date/Time: 10/04/06: 1620 End Date/Time: 10/05/06: 1230
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 2.5/3 0.0/neg 0-0.5' Silt with clay and root material, moist, cohesive 1st run:  1625

1 0.5-2.5' Clay with silt and cobbles interlayered with sand 
and gravel, slightly moist 

2 2' auger stick-up

3 NR 0.0/neg 2.5-3' NO RECOVERY

4 1.5/5
3-4.5' Sand with pebbles and crushed tuff, dry

2nd run: 1635

5

6

NR 4.5-8' NO RECOVERY7

8 0.0/neg

9 1.5/5 8-9.5' Sandy tuffaceous fill material, very slightly moist, 
slightly cohesive

3rd run: 1645

10

11

NR 9.5-13' NO RECOVERY12

13 0.0/neg

13-13.7 Fill, same as above 4th run: 10/05/06: 1155
14 2/5 13.7-15 ft bgs

RE16-06-71870 13.7-15' Tuff, densely welded, dry, reddish gray ashy QBT4 CONTACT: 13.7 ft bgs    
RDX Field Screen = ND15

NR

matrix (10R 5/2)

15-18' NO RECOVERY

16

17

18 0.0/neg

2/5 18-20' Tuff, very densely welded, dry, lighter matrix than 
above (2.5YR 6/1), 3% white crystalline relict pumice, 2% 
red fibrous pumice, 5-8% phenocrysts of quartz and 

5th run: 1205
19 18-20 ft bgs

RE16-06-71871
20

NR 20-23' NO RECOVERY

feldspar, clay-filled vertical fracture from 19-20'

21

TOTAL DEPTH: 23 ft bgs                
22
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slightly cohesive

RDX Field Screen = ND

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26678 (N) TA: 16-007(a)-99 (30s Line Pond) Drill Depth: 0 to 18 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 10/26/06: 0835 End Date/Time: 10/26/06: 0945
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 1.3/3 0.0/neg 0-1.3' Silt with clay underlain by silt with pieces of broken 
asphalt, moist, cohesive, root and organic material 
present from 0-0.5'

1st run:  0835

1

2 NR 1.3-3' NO RECOVERY 2' auger stick-up

3

N
R

4 1.9/5 0.0/neg 3-4.9' Silt with gravels and cobbles, trace clay, very 
slightly moist, cohesive moist, 

2nd run: 0855

IL

5

6

NR 4.9-8' NO RECOVERY7

8

9 4.5/5 0.0/neg 8.2-10.2 ft bgs 8-8.2' Broken cobble 3rd run: 0900

10
RE16-06-72670

8.2-12.5' Tuff, moderately to densely welded, dry peach 
ashy matrix (10R 7/2), 3% white crystalline relict pumice, 
2% red fibrous pumice, 3-5% phenocrysts of quartz and 
feldspar, trace lithics

QBT4 CONTACT: 8.2 ft bgs

11

12

NR 12.5-13' NO RECOVERY13

13-16.6' Tuff, densely welded, matrix is lighter than above 
(2.5YR 6/2), otherwise same as above

4th run: 10/05/06: 0915
14 3.6/5

15 0.0/neg 15-16.6 ft bgs
RE16-06-72671

16

TOTAL DEPTH: 18 ft bgs                
17

NR 16.6-18' NO RECOVERY
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1st run:  0935

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26679 (O) TA: 16-007(a)-99 (30s Line Pond) Drill Depth: 0 to 13 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 10/25/06: 0935 End Date/Time: 10/25/06: 1030
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 2/3 0.0/neg 0-2' Clay with silt, coarsens with depth to silt with some 
clay, soft, moist, cohesive, root material present from 0-
0.5'

1st run:  0935 

1

2 2' auger stick-up

3 NR 2-3' NO RECOVERY QBT4 CONTACT: 3 ft bgs

4 5/5 0.0/neg 3-5 ft bgs

3-8' Tuff, moderately welded, dry peach ashy matrix (5YR 
7/3), 1% white crystalline relict pumice, 2% red fibrous 
pumice, 3-5% phenocrysts of quartz and feldspar, trace 
lithics

2nd run: 0940

5
RE16-06-72674               
RE16-06-71875(FD)

6

7

8

9 5/5 0.0/neg

8-13' Tuff, densely welded, dry, red ashy matrix (10R 6/2), 
3-5% white crystalline relict pumice, 2-3% red fibrous 
pumice (up to 2 cm), 3-5% phenocrysts, mostly quartz, 
iron-staining present at grain boundaries

3rd run: 0955

10

11

12 11-13 ft bgs
TOTAL DEPTH: 13 ft bgs                
RDX Field Screen = ND13

RE16-06-72675
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0-1.7' Clay with silt underlain by silt with trace clay, very 1st run:  1110

RE16 72678

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26680 (P) TA: 16-007(a)-99 (30s Line Pond) Drill Depth: 0 to 53 ft bgs Total Pages: 3
Driller: Steve Tanuz (WDC) Start Date/Time: 10/25/06: 1110 End Date/Time: 10/25/06: 1600
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 1.7/3 0.0/neg moist, cohesive, soft, root material present        from 0-1'

SO
IL

N
R

1

2 1.7-3' NO RECOVERY 2' auger stick-up

3 NR

4 4/5 3-5 ft bgs
3-7' Tuff, moderately to densely welded, dry, peach ashy y y y p y
matrix (5YR 7/3), 1-2% white relict pumice, 2% red fibrous 
pumice lapilli, 3-5% phenocrysts of quartz and feldspar, 
trace lithics

QBT4 CONTACT: 3 ft bgs         
2nd run: 1120

5
RE16-06-7267806

6

7

8 NR
0.0/neg

7-8' NO RECOVERY 3rd run : 1125

9 4.5/5

8-12.5' Tuff, densely welded, dry, 1-3% white crystalline 
relict pumice, 3-5% red fibrous pumice, 3-5% 
phenocrysts, mostly quartz 

10

11 11-12.5 ft bgs
RDX Field Screen = 1.5 - 3.0 ppm

12
RE16-06-72679

13 NR 0.0/neg
12.5-13' NO RECOVERY

14 0/5

13-18' NO RECOVERY

4th run: 1320

15

16 NR

17

18 0.0/neg RDX Field Screen = 0.5 - 1.5 ppm

19 2/5 18-20' Tuff, extremely densely welded, dry, matrix 
appears recrystallized, dark matrix (2.5YR 6/2), 3% white 
crystalline pumice, 3-5% quartz phenocrysts

5th run: 1335

20

21

20-23' NO RECOVERY22 NR

23 0.0/neg

24 1.6/5
23-24.6' Tuff, same as above

6th run: 1440

25
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RDX Field Screen = 0.5 - 1.5 ppm

42 41-43 ft bgs

43 0.0/neg
RE16-06-72680 TOTAL DEPTH: 43 ft bgs            

RDX Field Screen = ND

25

24.6-28' NO RECOVERY26 NR

27

N
R

28 0.0/neg

29 1.5/5 28-29.5' Tuff, extremely densely welded, phenocrysts are 
more abundant (8-10%) and larger (up to 2mm) than 
above

7th run: 1450

30

29.5-33' NO RECOVERY

31

N
R

32 NR

33 0.0/neg

33-38' Tuff, moderately to densely welded, dry, light gray 
ashy matrix (5YR 7/1), 3% white fibrous pumice lapilli, 3-
5% phenocrysts, mostly quartz, iron-staining present at 
grain boundaries, phenocrysts up to 3mm in diameter

8th run: 1500
34 5/5

35

36

37

38 0.0/neg

38-42' Tuff, phenocrysts are more abundant than above 
(10%), mostly quartz, pumice are larger than above (up to 
2cm in diameter)

39 5/5 9th run: 1510

40

41

42 41-43 ft bgs  



L

crushed tuff, mottled,

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26681 (Q) TA: 16-007(a)-99 (30s Line Pond) Drill Depth: 0 to 13 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 10/04/06: 1455 End Date/Time: 10/04/06: 1600
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION

LI
TH

O
LO

G
IC

A
L 

U
N

IT

NOTES

0 3/3 0.0/neg

0-3' Silt with sand, clay, and pebbles, root material 
present throughout, moist, cohesive, soft

1st run: 1455

1 SO
I

2 2' auger stick-up

3

4 5/5 0.0/neg 3-6.7' Sand with silt and clay and abundant pieces of 
crushed tuff, mottled, slightly moist, slightly cohesive   slightly moist, slightly cohesive

2nd run: 1500

IL
L

5

6 6.7-8' Tuff, moderately to densely welded, dry peach ashy 
matrix (2.5YR 6/2), 3% white crystalline relict pumice, 2% 
red fibrous pumice, 5% phenocrysts of quartz and 
feldspar, trace lithics

7 6.7-8 ft bgs QBT4 CONTACT: 6.7 ft bgs

8
RE16-06-71888

9 5/5 0.0/neg

8-13' Tuff, densely welded, dry, pink ashy matrix (2.5YR 
7/1), lithology same as above, red pumice are large (up to 
3cm in diameter), phenocrysts up to 4mm in diameter

3rd run: 1510

10

11

12 11-13 ft bgs
TOTAL DEPTH: 13 ft bgs                
RDX Field Screen = ND13

RE16-06-71889
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BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26682 (R) TA: 16-007(a)-99 (30s Line Pond) Drill Depth: 0 to 13 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 10/04/06: 1115 End Date/Time: 10/04/06: 1210
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 2/3 0.0/neg
0-2' Silt with sand and clay, moist, slightly cohesive, root 
and organic material present throughout

1st run: 1120

1 SO
IL

2 2' auger stick-up

3 NR 2-3' NO RECOVERY

4 5/5 0.0/neg
3-4.5' Sand with cobbles and pieces of crushed tuff, dry

2nd run: 1125

5 4.5-6.5 ft bgs QBT4 CONTACT: 4 5 ft bgsQBT4 CT: 4.5 ft bgs

6
RE16-06-71892

4.5-8' Tuff, densely welded, dry, light peach ashy matrix 
(5YR 7/2 to 5YR 6/2), 3% white crystalline relict pumice, 
2% red fibrous pumice (1-2 cm in diameter), 5% 
phenocrysts of quartz and feldspar, trace lithics

7

8

9 5/5 0.0/neg

8-13' Tuff, same as above, but matrix is more red than 
above (2.5YR 6/2)

3rd run: 1140

10

11

12 11-13 ft bgs
TOTAL DEPTH: 13 ft bgs                
RDX Field Screen = ND13 0.0/neg

RE16-06-71893
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Tuff densely welded dry light peach ashy matrix

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26683 (S) TA: 16-007(a)-99 (30s Line Pond) Drill Depth: 0 to 13 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 10/04/06: 1345 End Date/Time: 10/04/06: 1420
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 3/3 0.0/neg
0-2.4' Silt with clay, root and organic material present 
throughout, d, slightly moist, slightly cohesive

1st run: 1345

1

SO
IL

2 2' auger stick-up

3 2.5-4.5 ft bgs 2.4-3' Tuff, weathered QBT4 CONTACT: 4.5 ft bgs

4 5/5 0.0/neg
RE16-06-71896

3-8' Tuff densely welded dry light peach ashy matrix3-8' ,  , ,     
(2.5YR 6/2), 3% white crystalline relict pumice, 2% red 
fibrous pumice, 5% phenocrysts of quartz and feldspar, 
trace lithics, vertical clay-filled fracture (3mm aperture) 
from 7-8ft

2nd run: 1355

5

6

7 6-8 ft bgs

8
RE16-06-71897 TOTAL DEPTH: 8 ft bgs                  

RDX Field Screen = ND
Q
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L

RE16 71900 red fibrous pumice 3-5% phenocrysts of quartz and

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26683 (T) TA: 16-007(a)-99 (30s Line Pond) Drill Depth: 0 to 13 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 10/04/06: 1345 End Date/Time: 10/04/06: 1420
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC

D
EP

TH
 (f

t b
gs

)

R
EC

O
VE

R
Y 

(ft
/ft

)

FI
EL

D
 S

C
R

EE
N

IN
G

 
R

ES
U

LT
S:

 P
ID

 (p
pm

)/H
E 

Sp
ot

 T
es

t (
po

s.
/n

eg
.)

SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 1.4/3 0.0/neg 0-1.4' Silt with clay and sand, root and organic material 
present, moist, cohesive, soft

1st run: 1145

1

SO
I

2 NR 1.4-3' NO RECOVERY; tuff is core barrel shoe 2' auger stick-up

3

N
R

4 2.2/5 0.0/neg 3-5 ft bgs
3-5.2' Tuff, moderately to densely welded, dry, red ashy 
matrix (10R 6/2), 3-5% white crystalline relict pumice, 2% 
red fibrous pumice 3-5% phenocrysts of quartz and  ,      
feldspar

INFERRED QBT4 CONTACT:         
3 ft bgs; 2nd run: 1150

5
RE16-06-7190006

6

NR 5.2-8' NO RECOVERY7

8

9 1.4/5 0.0/neg 9-9.4 ft bgs 8-9.4' Interlayered extremely densely welded tuff and 
nonwelded ashy tuff, lithology same as above

10
RE16-06-71901

11

NR 9.4-13' NO RECOVERY12
TOTAL DEPTH: 13 ft bgs                
RDX Field Screen = ND13 0.0/neg
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5/5

RDX Field Screen = ND

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26684 (U) TA: 16-007(a)-99 (30s Line Pond) Drill Depth: 0 to 13 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 11/06/06: 1415 End Date/Time: 11/06/06: 1500
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 2/4 0.0/neg 0-1.8' Silt with clay, moist, soft, cohesive

1st run: 1145

1 SO
I

2 1.8-2' Tuff, pulverized 2' auger stick-up

3
NR 2-4' NO RECOVERY

4 0.0/neg
2nd run: 1150                                    
QBT4 CONTACT: 4 ft bgs

5 5/5 4-6 ft bgs

4-9' Tuff, moderately to densely welded, dry, disked at 
top, pink ashy matrix (10R 6/2), 3% white crystalline 
pumice, 2% red fibrous pumice, 3-5% phenocrysts of 
quartz and feldspar, phenocrysts are 1-2mm in diameter

6
RE16-06-71904               
RE16-06-719021 (FD)

7

8

9 0.0/neg 9-10.5 ft bgs

10 1.5/5 RE16-06-71905
9-10.5' Tuff, extremely densely welded, lithology same as 
above

11

12

NR 10.5-14' NO RECOVERY13

14 0.0/neg
TOTAL DEPTH: 13 ft bgs                
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BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26685 (V) TA: 16-007(a)-99 (30s Line Pond) Drill Depth: 0 to 13 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 11/04/06: 1540 End Date/Time: 11/04/06: 1620
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 2/3 0.0/neg
0-2' Silty clay to clayey silt, slightly moist, cohesive, root 
and organic material from 0-1'

1st run: 1120

1 SO
IL

2 2' auger stick-up

3 NR 2-3' NO RECOVERY

4 4/5 0.0/neg
3-4.8' Silt with sand and pebbles, rare cobbles

2nd run: 1125

5 4.8-7 ft bgs QBT4 CONTACT: 4.8 ft bgs

6
RE16-06-71908 4.8-7' Tuff, moderately to densely welded, dry, peach 

ashy matrix (5YR 7/3), 1% clayey relict pumice (altered?), 
1% white pumice, 2% red fibrous pumice,      3-5% 
phenocrysts of feldspar and quartz7

8 NR 7-8' NO RECOVERY

9 3.2/5 0.0/neg 8-11.2' Tuff, extremely densely welded, dry, lithology 
same as above

3rd run: 1140

10

11

11.2-13' NO RECOVERY12 NR 9-11.2 ft bgs
TOTAL DEPTH: 13 ft bgs                
RDX Field Screen = ND13 0.0/neg

RE16-06-71909
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BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26686 (W) TA: 16-007(a)-99 (30s Line Pond) Drill Depth: 0 to 13 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 11/04/06: 1620 End Date/Time: 11/04/06: 1700
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 2.5/3 0.0/neg
0-2.5' Silty clay to clayey silt, slightly moist, cohesive, root 
and organic material from 0-1'

1st run: 1620

1 SO
IL

2 2' auger stick-up

3 NR 2.5-3' NO RECOVERY

4 3.5/5 0.0/neg
3-4.2' Silt with sand and pebbles, rare cobbles

2nd run: 1625

5 4.2-6.2 ft bgs QBT4 CONTACT: 4 2 ft bgsQBT4 CT: 4.2 ft bgs

6
RE16-06-71912 4.2-6.5' Tuff, densely welded, dry, pink ashy matrix 

(2.5YR 6/2), 3% white relict pumice (some large up to 
3cm in diameter), 2% red fibrous pumice, 5-8% 
phenocrysts of feldspar and quartz7

NR

8 6.5-8' NO RECOVERY

9 1.4/5 0.0/neg 8-9.4 ft bgs 8-9.4' Interlayered densely welded and nonwelded tuff, 
lithology same as above

3rd run: 1630

10
RE16-06-71913

11

9.4-13' NO RECOVERY12 NR

TOTAL DEPTH: 13 ft bgs                
RDX Field Screen = ND13 0.0/neg
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RE16 71916 CONTA

BOREHOLE LOG
TA-16 Investigations at 30s (16-007(a)-99) and 90s (16-008(a)-99) Line Ponds, Fishladder 340-Complex           

[13-003(a)-99, 16-003(n)-99, 16-003(o), 16-026(j2), 16-029(f)] , and 260 Outfall (16-021(c)-99)

Borehole ID: 16-26687 (X) TA: 16-007(a)-99 (30s Line Pond) Drill Depth: 0 to 13 ft bgs Total Pages: 1
Driller: Steve Tanuz (WDC) Start Date/Time: 11/06/06: 1020 End Date/Time: 11/06/06: 1100
Drilling Equipment/Method: CME 85 Hollow-Stem Auger 
Sampling Equipment/Method:  3" ID 5' Length Split-Barrel Sampler Logged By:  Pattie Baucom, TPMC
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SAMPLE ID LITHOLOGICAL DESCRIPTION
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NOTES

0 1.2/3 0.0/neg 0-1.2' Clayey silt, slightly moist, cohesive, root and 
organic material throughout

1st run: 1020

1 SO
I

2 NR 1.2-3' NO RECOVERY 2' auger stick-up

3

4 1.6/5 0.0/neg 3.3-4.6 ft bgs 3-3.3' Same as above 2nd run: 1025

5
RE16-06-7191606 3.3-4.6' Tuff, densely welded, dry, pink ashy matrix , y , y, p y

(2.5YR 6/2) QBT4 CONTACT: 4 2 ft bgsQBT4 CT: 4.2 ft bgs

6
NR 4.6-8'  NO RECOVERY

7

8

9 1.5/5 0.0/neg 8-9.5 ft bgs 8-9.5' Interlayered very densely welded and nonwelded 
tuff, nonwelded tuff is 80% ash 5% relict pumice, and 
15% phenocrsysts of quartz and feldspar

3rd run: 1040

10
RE16-06-71917

11

9.5-13' NO RECOVERY12 NR

TOTAL DEPTH: 13 ft bgs                
RDX Field Screen = ND13 0.0/neg
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Appendix D3 

30s Line and 90s Line Neutron Probe Logs 
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Figure D3-1 Neutron moisture probe results for 30s Line boreholes 
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Figure D3-2 Neutron moisture probe results for 90s Line boreholes 



16-007(a)-99 and 16-008(a)-99 Investigation Report 

EP2007-0666 D3-3 November 2007 

Table D3-1 
30s Line Neutron Probe Data 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26731 1.90 898.356 2.77 

16-26731 2.23 917.778 2.86 

16-26731 2.55 913.889 2.84 

16-26731 2.88 941.389 2.98 

16-26731 3.21 988.611 3.21 

16-26731 3.54 887.222 2.72 

16-26731 3.86 840.278 2.50 

16-26731 4.19 688.333 1.84 

16-26731 4.52 610.278 1.53 

16-26731 4.85 499.444 1.12 

16-26731 5.17 452.500 0.97 

16-26731 5.50 318.889 0.56 

16-26731 5.83 292.676 0.49 

16-26731 6.16 435.278 0.91 

16-26731 6.48 466.027 1.01 

16-26731 6.81 435.278 0.91 

16-26731 7.14 416.667 0.85 

16-26731 7.46 403.056 0.81 

16-26731 7.79 360.278 0.68 

16-26731 8.12 373.521 0.72 

16-26731 8.45 391.233 0.77 

16-26731 8.77 386.111 0.76 

16-26731 9.10 346.301 0.64 

16-26731 9.43 318.333 0.56 

16-26731 9.76 353.425 0.66 

16-26731 10.08 339.167 0.62 

16-26731 10.74 219.444 0.32 

16-26731 11.07 248.889 0.39 

16-26731 11.39 307.123 0.53 

16-26731 11.72 345.556 0.64 

16-26731 12.37 334.722 0.61 

16-26731 12.70 325.556 0.58 

16-26731 13.03 351.111 0.65 

16-26731 13.36 338.630 0.62 

16-26731 13.68 323.611 0.58 

16-26731 14.01 312.222 0.55 

16-26731 14.34 310.685 0.54 

16-26731 14.67 312.329 0.55 

16-26731 14.99 298.356 0.51  



16-007(a)-99 and 16-008(a)-99 Investigation Report 

November 2007 D3-4 EP2007-0666 

Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26731 15.32 284.110 0.47 

16-26731 15.65 215.890 0.31 

16-26731 15.98 253.151 0.40 

16-26731 16.30 313.333 0.55 

16-26731 16.63 318.889 0.56 

16-26731 16.96 330.000 0.59 

16-26731 17.28 328.056 0.59 

16-26731 17.61 323.014 0.58 

16-26731 17.94 300.548 0.51 

16-26731 18.27 317.534 0.56 

16-26731 18.59 324.932 0.58 

16-26731 18.92 313.151 0.55 

16-26731 19.25 291.081 0.49 

16-26731 19.58 318.356 0.56 

16-26731 19.90 301.892 0.52 

16-26731 20.23 289.333 0.49 

16-26731 20.56 224.722 0.33 

16-26731 20.89 243.243 0.37 

16-26731 21.21 299.459 0.51 

16-26731 21.54 318.919 0.56 

16-26731 21.87 331.351 0.60 

16-26731 22.52 332.432 0.60 

16-26731 22.85 341.892 0.63 

16-26731 23.18 334.167 0.61 

16-26731 23.50 334.324 0.61 

16-26731 23.83 344.324 0.63 

16-26731 24.16 360.533 0.68 

16-26731 24.49 341.600 0.63 

16-26731 24.81 324.156 0.58 

16-26731 25.14 306.216 0.53 

16-26731 25.47 236.533 0.36 

16-26731 25.80 202.933 0.28 

16-26731 26.12 265.600 0.43 

16-26731 26.45 278.378 0.46 

16-26731 26.78 301.600 0.52 

16-26731 27.10 309.730 0.54 

16-26731 27.43 307.838 0.53 

16-26731 27.76 348.800 0.65 

16-26731 28.09 299.189 0.51 

16-26731 28.41 328.800 0.59 



16-007(a)-99 and 16-008(a)-99 Investigation Report 

EP2007-0666 D3-5 November 2007 

Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26731 28.74 327.671 0.59 

16-26731 29.07 346.400 0.64 

16-26731 29.40 312.703 0.55 

16-26731 29.72 326.133 0.58 

16-26731 30.05 308.267 0.54 

16-26731 30.38 269.189 0.43 

16-26731 30.71 210.411 0.30 

16-26731 31.03 254.054 0.40 

16-26731 31.36 293.600 0.50 

16-26731 31.69 300.000 0.51 

16-26731 32.01 306.757 0.53 

16-26731 32.34 314.933 0.55 

16-26731 32.67 319.467 0.57 

16-26731 33.00 281.067 0.46 

16-26731 33.32 321.333 0.57 

16-26731 33.65 317.895 0.56 

16-26731 33.98 299.467 0.51 

16-26731 34.31 322.133 0.57 

16-26731 34.63 310.133 0.54 

16-26731 34.96 309.041 0.54 

16-26731 35.29 289.610 0.49 

16-26731 35.62 225.195 0.33 

16-26731 35.94 237.436 0.36 

16-26731 36.27 327.532 0.59 

16-26731 36.60 347.013 0.64 

16-26731 36.92 350.526 0.65 

16-26731 37.25 292.533 0.49 

16-26731 37.58 263.733 0.42 

16-26731 37.91 234.933 0.35 

16-26731 38.23 228.000 0.34 

16-26731 38.56 221.067 0.32 

16-26731 38.89 226.316 0.33 

16-26731 39.22 224.800 0.33 

16-26731 39.54 211.892 0.30 

16-26731 39.87 224.595 0.33 

16-26731 40.20 200.800 0.28 

16-26731 40.53 176.533 0.23 

16-26731 40.85 174.400 0.22 

16-26731 41.18 193.067 0.26 

16-26731 41.51 231.622 0.34 



16-007(a)-99 and 16-008(a)-99 Investigation Report 

November 2007 D3-6 EP2007-0666 

Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26731 41.83 212.895 0.30 

16-26731 42.16 235.405 0.35 

16-26731 42.49 224.865 0.33 

16-26731 42.82 232.162 0.35 

16-26731 43.14 268.158 0.43 

16-26731 43.47 239.189 0.36 

16-26731 43.80 222.162 0.32 

16-26731 44.13 209.459 0.30 

16-26731 44.45 202.162 0.28 

16-26731 44.78 210.811 0.30 

16-26731 45.11 215.946 0.31 

16-26731 45.44 186.400 0.25 

16-26731 45.76 183.784 0.24 

16-26731 46.09 214.865 0.31 

16-26731 46.42 234.133 0.35 

16-26731 46.74 262.973 0.42 

16-26731 47.07 276.533 0.45 

16-26731 47.40 262.432 0.42 

16-26731 47.73 272.267 0.44 

16-26731 48.05 248.800 0.39 

16-26731 48.38 241.622 0.37 

16-26731 48.71 233.425 0.35 

16-26731 49.04 233.243 0.35 

16-26731 49.36 218.649 0.32 

16-26731 49.69 233.784 0.35 

16-26731 50.02 216.486 0.31 

16-26731 50.35 180.000 0.23 

16-26731 50.67 178.108 0.23 

16-26731 51.00 233.243 0.35 

16-26731 51.33 256.986 0.40 

16-26731 51.65 272.973 0.44 

16-26731 51.98 302.466 0.52 

16-26731 52.31 344.800 0.64 

16-26731 52.64 344.658 0.64 

16-26731 52.96 351.622 0.66 

16-26731 53.29 282.740 0.47 

16-26731 53.62 267.027 0.43 

16-26731 53.95 250.000 0.39 

16-26731 54.27 257.297 0.41 

16-26731 54.60 251.351 0.39 



16-007(a)-99 and 16-008(a)-99 Investigation Report 

EP2007-0666 D3-7 November 2007 

Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26731 54.93 263.784 0.42 

16-26731 55.26 234.795 0.35 

16-26731 55.58 188.533 0.25 

16-26731 55.91 227.027 0.33 

16-26731 56.24 259.178 0.41 

16-26731 56.56 288.378 0.48 

16-26731 56.89 278.133 0.46 

16-26731 57.22 306.216 0.53 

16-26731 57.55 314.324 0.55 

16-26731 57.87 343.288 0.63 

16-26731 58.20 343.243 0.63 

16-26731 58.53 348.649 0.65 

16-26731 58.86 369.333 0.71 

16-26731 59.18 377.838 0.73 

16-26731 59.51 408.919 0.83 

16-26731 59.84 387.733 0.76 

16-26731 60.17 359.467 0.68 

16-26731 60.49 261.096 0.41 

16-26731 60.82 272.800 0.44 

16-26731 61.15 377.297 0.73 

16-26731 61.47 389.067 0.77 

16-26731 61.80 404.533 0.81 

16-26731 62.13 434.054 0.91 

16-26731 62.46 391.200 0.77 

16-26731 62.78 418.378 0.86 

16-26731 63.11 428.108 0.89 

16-26731 63.44 398.400 0.79 

16-26731 63.77 403.784 0.81 

16-26731 64.09 376.800 0.73 

16-26731 64.42 421.316 0.87 

16-26731 64.75 424.324 0.87 

16-26731 65.08 416.757 0.85 

16-26731 65.40 333.333 0.60 

16-26731 65.73 369.730 0.71 

16-26731 66.06 572.632 1.39 

16-26731 66.38 692.973 1.86 

16-26731 66.71 813.867 2.38 

16-26731 67.04 827.467 2.44 

16-26731 67.37 881.351 2.69 

16-26731 67.69 938.933 2.97 



16-007(a)-99 and 16-008(a)-99 Investigation Report 

November 2007 D3-8 EP2007-0666 

Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26731 68.02 977.067 3.15 

16-26731 68.35 967.838 3.11 

16-26731 68.68 949.333 3.02 

16-26731 69.00 917.067 2.86 

16-26731 69.33 872.432 2.65 

16-26731 69.66 853.514 2.56 

16-26731 69.99 655.467 1.71 

16-26731 70.31 526.933 1.22 

16-26731 70.64 441.867 0.93 

16-26731 70.97 548.378 1.30 

16-26731 71.29 694.324 1.86 

16-26731 71.62 664.800 1.74 

16-26731 71.95 802.933 2.33 

16-26731 72.28 994.324 3.24 

16-26731 72.60 1114.400 3.86 

16-26731 72.93 1096.050 3.76 

16-26731 73.26 1059.200 3.57 

16-26731 73.59 958.667 3.06 

16-26731 73.91 828.533 2.45 

16-26731 74.24 782.703 2.24 

16-26731 74.57 688.000 1.84 

16-26731 74.90 635.200 1.63 

16-26731 75.22 590.000 1.45 

16-26731 75.55 553.333 1.32 

16-26731 75.88 583.467 1.43 

16-26731 76.20 576.757 1.40 

16-26731 76.53 551.200 1.31 

16-26731 76.86 575.733 1.40 

16-26731 77.19 506.400 1.15 

16-26731 77.51 548.533 1.30 

16-26731 77.84 509.333 1.16 

16-26731 78.17 562.105 1.35 

16-26731 78.50 553.784 1.32 

16-26731 78.82 549.737 1.30 

16-26731 79.15 565.333 1.36 

16-26731 79.48 575.000 1.40 

16-26731 79.81 595.200 1.47 

16-26731 80.13 588.800 1.45 

16-26731 80.46 542.933 1.28 

16-26731 80.79 539.467 1.27 



16-007(a)-99 and 16-008(a)-99 Investigation Report 

EP2007-0666 D3-9 November 2007 

Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26731 81.11 566.933 1.37 

16-26731 81.44 596.800 1.48 

16-26731 81.77 541.867 1.27 

16-26731 82.10 578.400 1.41 

16-26731 82.42 549.211 1.30 

16-26731 82.75 579.481 1.41 

16-26731 83.08 586.579 1.44 

16-26731 83.41 545.195 1.29 

16-26731 83.73 541.519 1.27 

16-26731 84.06 557.922 1.33 

16-26731 84.39 523.896 1.21 

16-26731 84.72 569.474 1.37 

16-26731 85.04 561.558 1.35 

16-26731 85.37 592.895 1.46 

16-26731 85.70 577.895 1.41 

16-26731 86.02 568.571 1.37 

16-26731 86.35 597.922 1.48 

16-26731 86.68 598.961 1.49 

16-26731 87.33 570.789 1.38 

16-26731 87.66 597.867 1.48 

16-26731 87.99 565.526 1.36 

16-26731 88.32 555.584 1.32 

16-26731 88.64 605.195 1.51 

16-26731 88.97 685.789 1.83 

16-26731 89.30 688.205 1.84 

16-26731 89.63 588.312 1.45 

16-26731 89.95 583.421 1.43 

16-26731 90.28 584.935 1.43 

16-26731 90.61 569.474 1.37 

16-26731 90.93 584.211 1.43 

16-26731 91.26 604.416 1.51 

16-26731 91.59 598.182 1.48 

16-26731 91.92 553.333 1.32 

16-26731 92.24 579.474 1.41 

16-26731 92.57 575.584 1.40 

16-26731 92.90 566.753 1.36 

16-26731 93.23 563.947 1.35 

16-26731 93.55 595.584 1.47 

16-26731 93.88 565.195 1.36 

16-26731 94.21 597.143 1.48 



16-007(a)-99 and 16-008(a)-99 Investigation Report 

November 2007 D3-10 EP2007-0666 

Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26731 94.54 589.737 1.45 

16-26731 94.86 585.714 1.44 

16-26731 95.19 638.158 1.64 

16-26731 95.52 603.896 1.50 

16-26731 95.84 580.000 1.41 

16-26731 96.17 622.597 1.58 

16-26731 96.50 558.684 1.34 

16-26731 96.83 596.883 1.48 

16-26731 97.15 595.000 1.47 

16-26731 97.48 595.325 1.47 

16-26731 97.81 589.737 1.45 

16-26731 98.14 574.026 1.39 

16-26731 98.46 570.909 1.38 

16-26731 98.79 613.158 1.54 

16-26731 99.12 612.468 1.54 

16-26731 99.45 592.632 1.46 

16-26731 99.77 595.325 1.47 

16-26731 100.10 608.312 1.52 

16-26731 100.43 600.260 1.49 

16-26731 100.75 558.684 1.34 

16-26731 101.08 608.205 1.52 

16-26731 101.41 627.368 1.60 

16-26731 101.74 594.286 1.47 

16-26731 102.06 616.883 1.55 

16-26731 102.39 620.789 1.57 

16-26731 102.72 599.211 1.49 

16-26731 103.05 648.947 1.68 

16-26731 103.37 690.256 1.85 

16-26731 103.70 616.053 1.55 

16-26731 104.03 559.481 1.34 

16-26731 104.36 593.247 1.46 

16-26731 104.68 597.662 1.48 

16-26731 105.01 570.789 1.38 

16-26731 105.34 587.273 1.44 

16-26731 105.66 597.105 1.48 

16-26731 105.99 594.872 1.47 

16-26731 106.32 580.526 1.42 

16-26731 106.65 621.558 1.57 

16-26731 106.97 638.182 1.64 

16-26731 107.30 626.753 1.59 



16-007(a)-99 and 16-008(a)-99 Investigation Report 

EP2007-0666 D3-11 November 2007 

Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26731 107.63 582.632 1.42 

16-26731 107.96 600.000 1.49 

16-26731 108.28 591.842 1.46 

16-26731 108.61 620.260 1.57 

16-26731 108.94 621.579 1.57 

16-26731 109.27 620.000 1.57 

16-26731 109.59 607.105 1.52 

16-26731 109.92 587.895 1.44 

16-26731 110.25 606.494 1.51 

16-26731 110.57 629.231 1.60 

16-26731 110.90 684.737 1.83 

16-26731 111.23 610.256 1.53 

16-26731 111.56 601.316 1.49 

16-26731 111.88 590.390 1.45 

16-26731 112.21 639.211 1.64 

16-26731 112.54 660.769 1.73 

16-26731 112.87 611.688 1.53 

16-26731 113.19 584.675 1.43 

16-26731 113.52 585.128 1.43 

16-26731 113.85 599.487 1.49 

16-26731 114.18 582.105 1.42 

16-26731 114.50 550.000 1.30 

16-26731 114.83 554.615 1.32 

16-26731 115.16 595.128 1.47 

16-26731 115.48 574.805 1.39 

16-26731 115.81 628.974 1.60 

16-26731 116.14 608.718 1.52 

16-26731 116.47 607.436 1.52 

16-26731 116.79 601.039 1.49 

16-26731 117.12 567.436 1.37 

16-26731 117.45 593.590 1.47 

16-26731 117.78 585.641 1.44 

16-26731 118.10 616.923 1.55 

16-26731 118.43 608.718 1.52 

16-26731 118.76 594.103 1.47 

16-26731 119.09 628.354 1.60 

16-26731 119.41 608.608 1.52 

16-26731 119.74 618.718 1.56 

16-26731 120.07 609.487 1.53 

16-26731 120.39 664.304 1.74 



16-007(a)-99 and 16-008(a)-99 Investigation Report 

November 2007 D3-12 EP2007-0666 

Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26731 120.72 646.835 1.67 

16-26731 121.05 661.772 1.73 

16-26731 121.38 722.564 1.98 

16-26731 122.03 749.487 2.10 

16-26731 122.36 833.250 2.47 

16-26731 122.69 741.519 2.06 

16-26731 123.01 741.266 2.06 

16-26731 123.34 686.582 1.83 

16-26731 123.67 626.500 1.59 

16-26731 124.00 582.785 1.42 

16-26731 124.32 603.038 1.50 

16-26731 124.65 595.385 1.47 

16-26731 124.98 628.750 1.60 

16-26731 125.30 584.615 1.43 

16-26731 125.63 598.765 1.49 

16-26731 125.96 645.063 1.67 

16-26731 126.29 550.633 1.31 

16-26731 126.61 600.000 1.49 

16-26731 126.94 599.241 1.49 

16-26731 127.27 596.962 1.48 

16-26731 127.60 601.266 1.49 

16-26731 127.92 626.667 1.59 

16-26731 128.25 587.250 1.44 

16-26731 128.58 581.519 1.42 

16-26731 128.91 559.000 1.34 

16-26731 129.23 594.026 1.47 

16-26731 129.56 562.785 1.35 

16-26731 129.89 607.342 1.52 

16-26731 130.21 600.500 1.49 

16-26731 130.54 552.000 1.31 

16-26731 130.87 587.250 1.44 

16-26731 131.20 591.000 1.46 

16-26731 131.52 575.062 1.40 

16-26731 131.85 592.750 1.46 

16-26731 132.18 555.696 1.32 

16-26731 132.51 559.000 1.34 

16-26731 132.83 568.642 1.37 

16-26731 133.16 629.114 1.60 

16-26731 133.49 705.570 1.91 

16-26731 133.82 666.154 1.75 



16-007(a)-99 and 16-008(a)-99 Investigation Report 

EP2007-0666 D3-13 November 2007 

Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26731 134.14 627.561 1.60 

16-26731 134.47 631.139 1.61 

16-26731 134.80 570.500 1.38 

16-26731 135.12 576.750 1.40 

16-26731 135.45 575.443 1.40 

16-26731 135.78 596.456 1.48 

16-26731 136.11 596.456 1.48 

16-26731 136.43 566.835 1.37 

16-26731 136.76 644.500 1.66 

16-26731 137.09 593.250 1.46 

16-26731 137.42 607.407 1.52 

16-26731 137.74 626.329 1.59 

16-26731 138.07 600.256 1.49 

16-26731 138.40 626.835 1.59 

16-26731 138.73 618.333 1.56 

16-26731 139.05 594.321 1.47 

16-26731 139.38 620.659 1.57 

16-26732 1.67 402.632 0.81 

16-26732 1.99 414.933 0.85 

16-26732 2.32 433.247 0.90 

16-26732 2.65 470.526 1.03 

16-26732 2.98 459.474 0.99 

16-26732 3.30 505.634 1.15 

16-26732 3.63 538.261 1.26 

16-26732 3.96 541.695 1.27 

16-26732 4.28 534.237 1.25 

16-26732 4.61 536.610 1.25 

16-26732 4.94 567.667 1.37 

16-26732 5.27 530.847 1.23 

16-26732 5.59 563.103 1.35 

16-26732 5.92 521.356 1.20 

16-26732 6.25 526.102 1.22 

16-26732 6.58 495.254 1.11 

16-26732 7.23 523.390 1.21 

16-26732 7.56 546.102 1.29 

16-26732 7.89 505.517 1.14 

16-26732 8.21 483.390 1.07 

16-26732 8.54 445.085 0.94 

16-26732 8.87 413.559 0.84 

16-26732 9.19 396.949 0.79 



16-007(a)-99 and 16-008(a)-99 Investigation Report 

November 2007 D3-14 EP2007-0666 

Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26732 9.52 376.949 0.73 

16-26732 9.85 351.525 0.65 

16-26732 10.18 386.441 0.76 

16-26732 10.50 357.288 0.67 

16-26732 10.83 400.678 0.80 

16-26732 11.16 367.458 0.70 

16-26732 11.49 362.373 0.69 

16-26732 11.81 364.667 0.69 

16-26732 12.14 350.000 0.65 

16-26732 12.47 380.000 0.74 

16-26732 12.80 373.793 0.72 

16-26732 13.12 368.333 0.70 

16-26732 13.45 390.169 0.77 

16-26732 13.78 395.932 0.79 

16-26732 14.10 391.667 0.77 

16-26732 14.43 382.034 0.74 

16-26732 14.76 405.333 0.82 

16-26732 15.09 415.254 0.85 

16-26732 15.41 442.373 0.93 

16-26732 15.74 476.667 1.05 

16-26732 16.07 524.333 1.21 

16-26732 16.40 531.148 1.24 

16-26732 16.72 527.797 1.22 

16-26732 17.05 495.254 1.11 

16-26732 17.38 471.667 1.03 

16-26732 17.71 455.254 0.97 

16-26732 18.03 435.593 0.91 

16-26732 18.36 474.915 1.04 

16-26732 18.69 451.667 0.96 

16-26732 19.01 487.667 1.08 

16-26732 19.34 471.000 1.03 

16-26732 19.67 429.333 0.89 

16-26732 20.00 419.333 0.86 

16-26732 20.32 419.661 0.86 

16-26732 20.65 375.667 0.73 

16-26732 20.98 375.667 0.73 

16-26732 21.31 380.667 0.74 

16-26732 21.63 413.667 0.84 

16-26732 21.96 377.000 0.73 

16-26732 22.29 378.667 0.73 



16-007(a)-99 and 16-008(a)-99 Investigation Report 

EP2007-0666 D3-15 November 2007 

Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26732 22.62 387.119 0.76 

16-26732 22.94 389.153 0.77 

16-26732 23.27 391.333 0.77 

16-26732 23.60 433.000 0.90 

16-26732 23.92 430.000 0.89 

16-26732 24.25 391.186 0.77 

16-26732 24.58 447.667 0.95 

16-26732 24.91 432.542 0.90 

16-26732 25.23 488.000 1.08 

16-26732 25.56 460.984 0.99 

16-26732 25.89 458.333 0.98 

16-26732 26.22 489.032 1.09 

16-26732 26.54 484.000 1.07 

16-26732 26.87 514.667 1.18 

16-26732 27.20 460.000 0.99 

16-26732 27.53 510.000 1.16 

16-26732 27.85 513.115 1.17 

16-26732 28.18 471.148 1.03 

16-26732 28.51 489.508 1.09 

16-26732 28.83 496.721 1.11 

16-26732 29.16 492.787 1.10 

16-26732 29.49 489.508 1.09 

16-26732 29.82 477.000 1.05 

16-26732 30.14 502.903 1.14 

16-26732 30.47 498.689 1.12 

16-26732 30.80 473.871 1.04 

16-26732 31.13 475.082 1.04 

16-26732 31.45 427.000 0.88 

16-26732 31.78 408.525 0.83 

16-26732 32.11 386.774 0.76 

16-26732 32.44 407.869 0.82 

16-26732 32.76 417.377 0.85 

16-26732 33.09 408.387 0.82 

16-26732 33.42 396.129 0.79 

16-26732 33.74 375.738 0.73 

16-26732 34.07 365.161 0.69 

16-26732 34.40 368.387 0.70 

16-26732 34.73 347.500 0.64 

16-26732 35.05 339.385 0.62 

16-26732 35.38 383.692 0.75 



16-007(a)-99 and 16-008(a)-99 Investigation Report 

November 2007 D3-16 EP2007-0666 

Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26732 35.71 378.413 0.73 

16-26732 36.04 406.349 0.82 

16-26732 36.36 468.387 1.02 

16-26732 36.69 435.313 0.91 

16-26732 37.02 455.238 0.97 

16-26732 37.35 457.742 0.98 

16-26732 37.67 447.813 0.95 

16-26732 38.00 434.194 0.91 

16-26732 38.33 375.556 0.73 

16-26732 38.65 337.460 0.62 

16-26732 38.98 330.625 0.60 

16-26732 39.31 338.125 0.62 

16-26732 39.64 310.000 0.54 

16-26732 39.96 328.571 0.59 

16-26732 40.29 319.688 0.57 

16-26732 40.62 320.000 0.57 

16-26732 40.95 328.125 0.59 

16-26732 41.27 333.016 0.60 

16-26732 41.60 327.302 0.59 

16-26732 41.93 300.938 0.52 

16-26732 42.26 318.125 0.56 

16-26732 42.58 302.188 0.52 

16-26732 42.91 333.968 0.61 

16-26732 43.24 367.097 0.70 

16-26732 43.56 362.813 0.69 

16-26732 43.89 373.438 0.72 

16-26732 44.22 395.938 0.79 

16-26732 44.55 400.635 0.80 

16-26732 44.87 413.333 0.84 

16-26732 45.20 424.127 0.87 

16-26732 45.53 440.000 0.92 

16-26732 45.86 430.159 0.89 

16-26732 46.18 441.905 0.93 

16-26732 46.51 432.258 0.90 

16-26732 46.84 440.000 0.92 

16-26732 47.17 394.516 0.78 

16-26732 47.49 381.613 0.74 

16-26732 47.82 399.672 0.80 

16-26732 48.15 386.349 0.76 

16-26732 48.47 360.313 0.68 



16-007(a)-99 and 16-008(a)-99 Investigation Report 

EP2007-0666 D3-17 November 2007 

Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26732 48.80 380.645 0.74 

16-26732 49.13 355.556 0.67 

16-26732 49.78 407.619 0.82 

16-26732 50.11 373.871 0.72 

16-26732 50.44 389.677 0.77 

16-26732 50.77 394.194 0.78 

16-26732 51.09 386.032 0.76 

16-26732 51.42 392.581 0.78 

16-26732 51.75 394.194 0.78 

16-26732 52.08 349.667 0.65 

16-26732 52.40 340.984 0.63 

16-26732 52.73 378.413 0.73 

16-26732 53.06 332.063 0.60 

16-26732 53.38 294.194 0.50 

16-26732 53.71 309.375 0.54 

16-26732 54.04 291.111 0.49 

16-26732 54.37 277.097 0.45 

16-26732 54.69 250.000 0.39 

16-26732 55.02 262.857 0.42 

16-26732 55.35 273.333 0.44 

16-26732 55.68 265.806 0.43 

16-26732 56.00 306.250 0.53 

16-26732 56.33 290.476 0.49 

16-26732 56.66 289.524 0.49 

16-26732 56.99 302.581 0.52 

16-26732 57.31 345.714 0.64 

16-26732 57.64 342.258 0.63 

16-26732 57.97 322.667 0.57 

16-26732 58.29 330.492 0.60 

16-26732 58.62 329.333 0.59 

16-26732 58.95 300.328 0.51 

16-26732 59.28 320.328 0.57 

16-26732 59.60 322.333 0.57 

16-26732 59.93 316.066 0.56 

16-26732 60.26 332.667 0.60 

16-26732 60.59 357.049 0.67 

16-26732 60.91 323.279 0.58 

16-26732 61.24 315.000 0.55 

16-26732 61.57 343.934 0.63 

16-26732 61.90 375.410 0.72 



16-007(a)-99 and 16-008(a)-99 Investigation Report 

November 2007 D3-18 EP2007-0666 

Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26732 62.22 408.197 0.82 

16-26732 62.55 481.967 1.06 

16-26732 62.88 527.333 1.22 

16-26732 63.20 529.180 1.23 

16-26732 63.53 501.290 1.13 

16-26732 63.86 499.355 1.12 

16-26732 64.19 489.180 1.09 

16-26732 64.51 509.032 1.16 

16-26732 64.84 487.302 1.08 

16-26732 65.17 493.968 1.10 

16-26732 65.50 448.387 0.95 

16-26732 65.82 485.079 1.07 

16-26732 66.15 399.375 0.80 

16-26732 66.48 351.563 0.66 

16-26732 66.81 286.875 0.48 

16-26732 67.13 283.438 0.47 

16-26732 67.46 286.667 0.48 

16-26732 67.79 289.355 0.49 

16-26732 68.11 269.677 0.44 

16-26732 68.44 282.785 0.47 

16-26732 68.77 279.750 0.46 

16-26732 69.10 274.634 0.45 

16-26732 69.42 244.096 0.37 

16-26732 69.75 214.074 0.31 

16-26732 70.08 186.914 0.25 

16-26732 70.41 225.306 0.33 

16-26732 70.73 263.548 0.42 

16-26732 71.06 282.892 0.47 

16-26732 71.39 316.579 0.56 

16-26732 71.72 429.500 0.89 

16-26732 72.04 506.585 1.15 

16-26732 72.37 577.590 1.41 

16-26732 72.70 630.455 1.61 

16-26732 73.02 597.000 1.48 

16-26732 73.35 584.348 1.43 

16-26733 0.34 348.675 0.65 

16-26733 0.67 355.610 0.67 

16-26733 0.99 341.220 0.63 

16-26733 1.32 379.259 0.74 

16-26733 1.98 340.488 0.62 



16-007(a)-99 and 16-008(a)-99 Investigation Report 

EP2007-0666 D3-19 November 2007 

Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26733 2.30 370.617 0.71 

16-26733 2.63 361.463 0.68 

16-26733 2.96 370.976 0.71 

16-26733 3.28 364.691 0.69 

16-26733 3.61 354.750 0.66 

16-26733 3.94 401.728 0.80 

16-26733 4.27 399.500 0.80 

16-26733 4.59 359.024 0.68 

16-26733 4.92 375.309 0.72 

16-26733 5.25 395.802 0.79 

16-26733 5.58 391.358 0.77 

16-26733 5.90 398.780 0.80 

16-26733 6.23 402.963 0.81 

16-26733 6.56 392.439 0.78 

16-26733 6.89 446.914 0.95 

16-26733 7.21 399.268 0.80 

16-26733 7.54 428.293 0.89 

16-26733 7.87 428.148 0.89 

16-26733 8.19 468.049 1.02 

16-26733 8.52 478.049 1.05 

16-26733 8.85 539.506 1.27 

16-26733 9.18 565.366 1.36 

16-26733 9.50 567.619 1.37 

16-26733 9.83 596.790 1.48 

16-26733 10.16 548.049 1.30 

16-26733 10.49 550.864 1.31 

16-26733 10.81 553.418 1.32 

16-26733 11.14 550.864 1.31 

16-26733 11.47 562.963 1.35 

16-26733 11.80 540.488 1.27 

16-26733 12.12 548.537 1.30 

16-26733 12.45 536.543 1.25 

16-26733 12.78 573.976 1.39 

16-26733 13.10 580.000 1.41 

16-26733 13.43 568.395 1.37 

16-26733 13.76 555.914 1.32 

16-26733 14.09 538.710 1.26 

16-26733 14.41 578.333 1.41 

16-26733 14.74 518.841 1.19 

16-26733 15.07 557.353 1.33 



16-007(a)-99 and 16-008(a)-99 Investigation Report 

November 2007 D3-20 EP2007-0666 

Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26733 15.40 520.299 1.20 

16-26733 15.72 540.882 1.27 

16-26733 16.05 537.647 1.26 

16-26733 16.38 529.565 1.23 

16-26733 16.71 531.884 1.24 

16-26733 17.03 531.143 1.24 

16-26733 17.36 524.638 1.21 

16-26733 17.69 482.029 1.06 

16-26733 18.34 499.412 1.12 

16-26733 18.67 494.783 1.11 

16-26733 19.00 475.882 1.04 

16-26733 19.32 486.176 1.08 

16-26733 19.65 480.294 1.06 

16-26733 19.98 462.059 1.00 

16-26733 20.31 480.882 1.06 

16-26733 20.63 481.739 1.06 

16-26733 20.96 514.118 1.17 

16-26733 21.29 487.647 1.08 

16-26733 21.62 503.768 1.14 

16-26733 21.94 500.580 1.13 

16-26733 22.27 507.647 1.15 

16-26733 22.60 478.529 1.05 

16-26733 22.92 483.235 1.07 

16-26733 23.25 500.000 1.13 

16-26733 23.58 519.420 1.19 

16-26733 23.91 502.609 1.13 

16-26733 24.23 498.235 1.12 

16-26733 24.56 465.294 1.01 

16-26733 24.89 504.928 1.14 

16-26733 25.22 450.725 0.96 

16-26733 25.54 480.294 1.06 

16-26733 25.87 487.826 1.08 

16-26733 26.20 520.000 1.20 

16-26733 26.53 492.464 1.10 

16-26733 26.85 474.118 1.04 

16-26733 27.18 487.246 1.08 

16-26733 27.51 501.739 1.13 

16-26733 27.83 482.254 1.06 

16-26733 28.16 498.286 1.12 

16-26733 28.49 500.588 1.13 



16-007(a)-99 and 16-008(a)-99 Investigation Report 

EP2007-0666 D3-21 November 2007 

Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26733 28.82 506.765 1.15 

16-26733 29.14 524.118 1.21 

16-26733 29.47 511.714 1.17 

16-26733 29.80 526.087 1.22 

16-26733 30.13 522.899 1.21 

16-26733 30.45 499.420 1.12 

16-26733 30.78 510.000 1.16 

16-26733 31.11 546.667 1.29 

16-26733 31.44 547.536 1.29 

16-26733 31.76 555.143 1.32 

16-26733 32.09 600.294 1.49 

16-26733 32.42 552.958 1.31 

16-26733 32.74 582.000 1.42 

16-26733 33.07 550.000 1.30 

16-26733 33.40 591.714 1.46 

16-26733 33.73 557.143 1.33 

16-26733 34.05 589.275 1.45 

16-26733 34.38 593.803 1.47 

16-26733 34.71 560.286 1.34 

16-26733 35.04 565.429 1.36 

16-26733 35.36 581.429 1.42 

16-26733 35.69 578.286 1.41 

16-26733 36.02 528.571 1.23 

16-26733 36.35 532.676 1.24 

16-26733 36.67 498.592 1.12 

16-26733 37.00 527.143 1.22 

16-26733 37.33 521.972 1.20 

16-26733 37.65 510.986 1.16 

16-26733 37.98 503.099 1.14 

16-26733 38.31 528.696 1.23 

16-26733 38.64 510.000 1.16 

16-26733 38.96 513.714 1.17 

16-26733 39.29 503.380 1.14 

16-26733 39.62 493.143 1.10 

16-26733 39.95 464.000 1.00 

16-26733 40.27 380.857 0.74 

16-26733 40.60 338.286 0.62 

16-26733 40.93 330.435 0.60 

16-26733 41.26 286.857 0.48 

16-26733 41.58 296.056 0.50 



16-007(a)-99 and 16-008(a)-99 Investigation Report 

November 2007 D3-22 EP2007-0666 

Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26733 41.91 278.286 0.46 

16-26733 42.24 286.377 0.48 

16-26733 42.56 254.857 0.40 

16-26733 42.89 260.571 0.41 

16-26733 43.22 248.571 0.38 

16-26733 43.55 265.714 0.43 

16-26733 43.87 255.714 0.40 

16-26733 44.20 255.714 0.40 

16-26733 44.53 292.676 0.49 

16-26733 44.86 297.971 0.51 

16-26733 45.18 296.571 0.50 

16-26733 45.51 307.429 0.53 

16-26733 45.84 335.143 0.61 

16-26733 46.17 310.986 0.54 

16-26733 46.49 289.014 0.48 

16-26733 46.82 299.143 0.51 

16-26733 47.15 292.857 0.49 

16-26733 47.47 270.000 0.44 

16-26733 47.80 306.286 0.53 

16-26733 48.13 294.366 0.50 

16-26733 48.46 292.286 0.49 

16-26733 48.78 294.000 0.50 

16-26733 49.11 273.521 0.45 

16-26733 49.44 282.029 0.47 

16-26733 49.77 275.714 0.45 

16-26733 50.09 284.348 0.47 

16-26733 50.42 268.169 0.43 

16-26733 50.75 280.290 0.46 

16-26733 51.08 270.857 0.44 

16-26733 51.40 272.000 0.44 

16-26733 51.73 260.290 0.41 

16-26733 52.06 283.714 0.47 

16-26733 52.38 273.714 0.45 

16-26733 52.71 299.718 0.51 

16-26733 53.04 263.662 0.42 

16-26733 53.37 274.085 0.45 

16-26733 53.69 274.795 0.45 

16-26733 54.02 301.739 0.52 

16-26733 54.35 249.855 0.39 

16-26733 54.68 265.634 0.43 



16-007(a)-99 and 16-008(a)-99 Investigation Report 

EP2007-0666 D3-23 November 2007 

Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26733 55.00 280.000 0.46 

16-26733 55.33 285.070 0.47 

16-26733 55.66 294.286 0.50 

16-26733 55.99 280.282 0.46 

16-26733 56.31 335.429 0.61 

16-26733 56.64 324.507 0.58 

16-26733 56.97 339.528 0.62 

16-26733 57.29 327.042 0.59 

16-26733 57.62 320.571 0.57 

16-26733 57.95 345.714 0.64 

16-26733 58.28 347.606 0.64 

16-26733 58.60 344.242 0.63 

16-26733 58.93 347.576 0.64 

16-26733 59.26 339.403 0.62 

16-26733 59.59 385.373 0.75 

16-26733 59.91 384.242 0.75 

16-26733 60.24 360.000 0.68 

16-26733 60.57 314.167 0.55 

16-26733 60.90 305.263 0.53 

16-26733 61.22 281.842 0.47 

16-26733 61.55 282.051 0.47 

16-26733 61.88 309.487 0.54 

16-26733 62.20 322.308 0.57 

16-26733 62.53 347.179 0.64 

16-26733 62.86 376.667 0.73 

16-26733 63.19 433.846 0.91 

16-26733 63.51 549.231 1.30 

16-26733 63.84 754.430 2.12 

16-26733 64.17 922.500 2.89 

16-26733 64.50 857.722 2.58 

16-26733 64.82 753.077 2.11 

16-26733 65.15 706.154 1.91 

16-26733 65.48 695.949 1.87 

16-26733 65.81 705.570 1.91 

16-26733 66.13 683.038 1.82 

16-26733 66.46 738.734 2.05 

16-26733 66.79 817.179 2.40 

16-26733 67.11 899.494 2.78 

16-26733 67.44 861.282 2.60 

16-26733 67.77 823.014 2.42 



16-007(a)-99 and 16-008(a)-99 Investigation Report 

November 2007 D3-24 EP2007-0666 

Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26733 68.10 878.356 2.68 

16-26733 68.42 882.703 2.70 

16-26733 68.75 920.000 2.87 

16-26733 69.08 902.162 2.79 

16-26733 69.41 878.630 2.68 

16-26733 69.73 889.730 2.73 

16-26733 70.06 858.919 2.59 

16-26733 70.39 858.919 2.59 

16-26733 70.72 773.333 2.20 

16-26733 71.04 702.973 1.90 

16-26733 71.37 674.865 1.78 

16-26733 71.70 662.400 1.73 

16-26733 72.02 633.784 1.62 

16-26733 72.35 612.973 1.54 

16-26733 72.68 611.351 1.53 

16-26733 73.01 558.400 1.33 

16-26733 73.33 574.474 1.39 

16-26733 73.66 564.054 1.35 

16-26733 73.99 555.946 1.32 

16-26733 74.32 574.865 1.39 

16-26733 74.64 525.333 1.21 

16-26733 74.97 559.459 1.34 

16-26733 75.30 535.405 1.25 

16-26733 75.63 569.333 1.37 

16-26733 75.95 526.667 1.22 

16-26733 76.28 588.108 1.44 

16-26733 76.61 542.895 1.28 

16-26733 76.93 552.800 1.31 

16-26733 77.26 524.865 1.21 

16-26733 77.59 530.789 1.23 

16-26733 77.92 552.533 1.31 

16-26733 78.24 542.432 1.28 

16-26733 78.57 546.579 1.29 

16-26733 78.90 573.784 1.39 

16-26733 79.23 546.933 1.29 

16-26733 79.55 549.333 1.30 

16-26733 80.21 522.933 1.21 

16-26733 80.54 505.067 1.14 

16-26733 80.86 529.067 1.23 

16-26733 81.19 543.514 1.28 



16-007(a)-99 and 16-008(a)-99 Investigation Report 

EP2007-0666 D3-25 November 2007 

Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26733 81.52 556.267 1.33 

16-26733 81.84 529.600 1.23 

16-26733 82.17 569.067 1.37 

16-26733 82.50 596.104 1.47 

16-26733 82.83 670.933 1.77 

16-26733 83.15 671.842 1.77 

16-26733 83.48 608.378 1.52 

16-26733 83.81 572.973 1.39 

16-26733 84.14 596.104 1.47 

16-26733 84.46 584.416 1.43 

16-26733 84.79 578.649 1.41 

16-26733 85.12 586.133 1.44 

16-26733 85.45 586.053 1.44 

16-26733 85.77 572.162 1.38 

16-26733 86.10 581.081 1.42 

16-26733 86.43 577.632 1.41 

16-26733 86.75 585.897 1.44 

16-26733 87.08 592.267 1.46 

16-26733 87.41 598.182 1.48 

16-26733 87.74 567.467 1.37 

16-26733 88.06 586.667 1.44 

16-26733 88.39 589.091 1.45 

16-26733 88.72 597.722 1.48 

16-26733 89.05 650.769 1.69 

16-26733 89.37 616.000 1.55 

16-26733 89.70 631.860 1.61 

16-26733 90.03 589.367 1.45 

16-26733 90.36 592.250 1.46 

16-26733 90.68 686.824 1.83 

16-26733 91.01 664.000 1.74 

16-26733 91.34 585.641 1.44 

16-26733 91.66 583.333 1.43 

16-26733 91.99 619.730 1.57 

16-26733 92.32 617.568 1.56 

16-26733 92.65 606.757 1.52 

16-26733 92.97 574.054 1.39 

16-26733 93.30 594.933 1.47 

16-26733 93.63 572.162 1.38 

16-26733 93.96 595.733 1.47 

16-26733 94.28 616.842 1.55 
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November 2007 D3-26 EP2007-0666 

Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26733 94.61 660.526 1.73 

16-26733 94.94 629.474 1.60 

16-26733 95.27 593.684 1.47 

16-26733 95.59 571.579 1.38 

16-26733 95.92 567.368 1.37 

16-26733 96.25 551.579 1.31 

16-26733 96.57 579.737 1.41 

16-26733 96.90 572.000 1.38 

16-26733 97.23 577.632 1.41 

16-26733 97.56 619.221 1.56 

16-26733 97.88 618.421 1.56 

16-26733 98.21 598.684 1.48 

16-26733 98.54 597.368 1.48 

16-26733 98.87 608.158 1.52 

16-26733 99.19 581.067 1.42 

16-26733 99.52 572.000 1.38 

16-26733 99.85 594.211 1.47 

16-26733 100.18 643.421 1.66 

16-26733 100.50 620.000 1.57 

16-26733 100.83 630.667 1.61 

16-26733 101.16 631.053 1.61 

16-26733 101.48 609.067 1.52 

16-26733 101.81 624.474 1.58 

16-26733 102.14 608.947 1.52 

16-26733 102.47 593.421 1.46 

16-26733 102.79 595.526 1.47 

16-26733 103.12 611.842 1.54 

16-26733 103.45 595.200 1.47 

16-26733 103.78 593.684 1.47 

16-26733 104.10 577.895 1.41 

16-26733 104.43 596.316 1.48 

16-26733 104.76 613.158 1.54 

16-26733 105.09 587.895 1.44 

16-26733 105.41 582.895 1.42 

16-26733 105.74 599.200 1.49 

16-26733 106.07 624.474 1.58 

16-26733 106.39 571.842 1.38 

16-26733 106.72 613.947 1.54 

16-26733 107.05 636.000 1.63 

16-26733 107.38 661.579 1.73 



16-007(a)-99 and 16-008(a)-99 Investigation Report 

EP2007-0666 D3-27 November 2007 

Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26733 107.70 609.211 1.53 

16-26733 108.03 610.133 1.53 

16-26733 108.36 571.200 1.38 

16-26733 108.69 590.390 1.45 

16-26733 109.01 581.842 1.42 

16-26733 109.34 573.421 1.39 

16-26733 109.67 521.053 1.20 

16-26733 110.00 551.579 1.31 

16-26733 110.32 582.133 1.42 

16-26733 110.65 629.737 1.60 

16-26733 110.98 641.842 1.65 

16-26733 111.30 608.684 1.52 

16-26733 111.63 607.105 1.52 

16-26733 111.96 641.579 1.65 

16-26733 112.29 598.158 1.48 

16-26733 112.61 650.667 1.69 

16-26733 112.94 606.753 1.52 

16-26733 113.27 592.632 1.46 

16-26733 113.60 610.789 1.53 

16-26733 113.92 613.684 1.54 

16-26733 114.25 609.474 1.53 

16-26733 114.91 613.421 1.54 

16-26733 115.23 628.947 1.60 

16-26733 115.56 588.158 1.44 

16-26733 115.89 660.789 1.73 

16-26733 116.21 686.316 1.83 

16-26733 116.54 712.368 1.94 

16-26733 116.87 807.733 2.35 

16-26733 117.20 778.947 2.23 

16-26733 117.52 724.935 1.99 

16-26733 117.85 676.842 1.79 

16-26733 118.18 639.474 1.64 

16-26733 118.51 619.737 1.57 

16-26733 118.83 625.000 1.59 

16-26733 119.16 616.842 1.55 

16-26733 119.49 593.766 1.47 

16-26733 119.82 597.895 1.48 

16-26733 120.14 613.158 1.54 

16-26733 120.47 623.896 1.58 

16-26733 120.80 586.579 1.44 



16-007(a)-99 and 16-008(a)-99 Investigation Report 

November 2007 D3-28 EP2007-0666 

Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26733 121.12 612.208 1.54 

16-26733 121.45 628.158 1.60 

16-26733 121.78 585.000 1.43 

16-26733 122.11 603.684 1.50 

16-26733 122.43 613.766 1.54 

16-26733 122.76 603.684 1.50 

16-26733 123.09 610.263 1.53 

16-26733 123.42 624.675 1.58 

16-26733 123.74 581.316 1.42 

16-26733 124.07 585.263 1.43 

16-26733 124.40 609.610 1.53 

16-26733 124.73 596.842 1.48 

16-26733 125.05 526.234 1.22 

16-26733 125.38 563.590 1.35 

16-26733 125.71 596.471 1.48 

16-26733 126.03 604.058 1.51 

16-26733 126.36 569.565 1.38 

16-26733 126.69 588.406 1.45 

16-26733 127.02 590.725 1.45 

16-26733 127.34 606.377 1.51 

16-26733 127.67 661.573 1.73 
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EP2007-0666 D3-29 November 2007 

Table D3-2 
90s Line Neutron Probe Data 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26643 2.181366 413.784 0.84 

16-26643 2.508699 438.649 0.92 

16-26643 2.836034 457.568 0.98 

16-26643 3.163366 482.432 1.07 

16-26643 3.490689 432.162 0.90 

16-26643 3.818034 447.027 0.95 

16-26643 4.145379 446.216 0.95 

16-26643 4.472692 428.219 0.89 

16-26643 4.800037 445.405 0.94 

16-26643 5.12735 431.200 0.90 

16-26643 5.454695 457.027 0.98 

16-26643 5.782041 451.467 0.96 

16-26643 6.109353 401.867 0.80 

16-26643 6.436699 383.684 0.75 

16-26643 6.764011 337.105 0.61 

16-26643 7.091357 324.474 0.58 

16-26643 7.418702 316.410 0.56 

16-26643 7.746014 383.117 0.75 

16-26643 8.07336 373.766 0.72 

16-26643 8.400705 360.789 0.68 

16-26643 8.728018 386.579 0.76 

16-26643 9.055363 362.933 0.69 

16-26643 9.382676 357.143 0.67 

16-26643 9.710021 375.065 0.72 

16-26643 10.03737 369.211 0.71 

16-26643 10.36468 386.216 0.76 

16-26643 10.69202 367.200 0.70 

16-26643 11.01934 405.333 0.82 

16-26643 11.34668 397.333 0.79 

16-26643 11.67403 401.351 0.80 

16-26643 12.00134 414.667 0.84 

16-26643 12.32869  0.00 

16-26643 12.65603 377.895 0.73 

16-26643 12.98334 399.474 0.80 

16-26643 13.31069 408.533 0.83 

16-26643 13.638 410.667 0.83 

16-26643 13.96535 398.933 0.80 

16-26643 14.29269 434.474 0.91 

16-26643 14.62 408.000 0.82  
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November 2007 D3-30 EP2007-0666 

Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26643 14.94735 393.600 0.78 

16-26643 15.2747 424.211 0.87 

16-26643 15.60201 394.933 0.78 

16-26643 15.92935 445.333 0.94 

16-26643 16.25667 420.267 0.86 

16-26643 16.58401 408.000 0.82 

16-26643 16.91136 376.842 0.73 

16-26643 17.23867 415.467 0.85 

16-26643 17.56601 408.267 0.82 

16-26643 17.89333 403.467 0.81 

16-26643 18.22067 429.867 0.89 

16-26643 18.54802 420.800 0.86 

16-26643 18.87533 432.727 0.90 

16-26643 19.20268 423.636 0.87 

16-26643 19.53002 438.684 0.92 

16-26643 19.85733 429.351 0.89 

16-26643 20.18468 411.733 0.84 

16-26643 20.51199 418.701 0.86 

16-26643 20.83934 431.948 0.90 

16-26643 21.16668 412.368 0.84 

16-26643 21.494 379.211 0.74 

16-26643 21.82134 418.182 0.86 

16-26643 22.14865 386.842 0.76 

16-26643 22.476 396.842 0.79 

16-26643 22.80334 404.156 0.81 

16-26643 23.13066 402.895 0.81 

16-26643 23.458 406.494 0.82 

16-26643 23.78535 423.636 0.87 

16-26643 24.11266 431.282 0.90 

16-26643 24.44 479.737 1.06 

16-26643 24.76732 436.842 0.91 

16-26643 25.09466 499.221 1.12 

16-26643 25.42201 475.844 1.04 

16-26643 25.74932 473.247 1.03 

16-26643 26.07667 480.260 1.06 

16-26643 26.40401 509.091 1.16 

16-26643 26.73132 505.600 1.15 

16-26643 27.05867 534.545 1.25 

16-26643 27.38598 565.000 1.36 

16-26643 27.71333 582.564 1.42 
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EP2007-0666 D3-31 November 2007 

Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26643 28.04067 599.221 1.49 

16-26643 28.36799 622.564 1.58 

16-26643 28.69533 630.526 1.61 

16-26643 29.02264 662.338 1.73 

16-26643 29.34999 682.821 1.82 

16-26643 29.67733 670.133 1.77 

16-26643 30.00465 697.922 1.88 

16-26643 30.33199 700.526 1.89 

16-26643 30.65934 694.286 1.86 

16-26643 30.98665 714.737 1.95 

16-26643 31.314 700.526 1.89 

16-26643 31.64131 710.263 1.93 

16-26643 31.96865 666.316 1.75 

16-26643 32.296 651.948 1.69 

16-26643 32.62331 682.105 1.81 

16-26643 32.95075 656.842 1.71 

16-26643 33.27787 635.526 1.63 

16-26643 33.60531 701.579 1.89 

16-26643 33.93276 664.474 1.74 

16-26643 34.25987 696.000 1.87 

16-26643 34.58732 690.909 1.85 

16-26643 34.91476 725.067 1.99 

16-26643 35.24188 671.053 1.77 

16-26643 35.56932 737.895 2.05 

16-26643 35.89676 720.789 1.97 

16-26643 36.22388 667.368 1.75 

16-26643 36.55132 742.597 2.07 

16-26643 36.87877 728.947 2.01 

16-26643 37.20588 663.377 1.74 

16-26643 37.53333 655.789 1.71 

16-26643 37.86077 645.526 1.67 

16-26643 38.18789 605.789 1.51 

16-26643 38.51533 593.684 1.47 

16-26643 38.84277 560.263 1.34 

16-26643 39.16989 539.737 1.27 

16-26643 39.49733 499.221 1.12 

16-26643 39.82478 508.421 1.15 

16-26643 40.15189 549.091 1.30 

16-26643 40.47934 548.421 1.30 

16-26643 40.80678 549.067 1.30 



16-007(a)-99 and 16-008(a)-99 Investigation Report 

November 2007 D3-32 EP2007-0666 

Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26643 41.1339 552.727 1.31 

16-26643 41.46134 558.421 1.33 

16-26643 41.78878 587.368 1.44 

16-26643 42.1159 562.895 1.35 

16-26643 42.44334 557.368 1.33 

16-26643 42.77079 558.684 1.34 

16-26643 43.0979 561.316 1.34 

16-26643 43.42535 512.208 1.17 

16-26643 43.75279 528.947 1.23 

16-26643 44.07991 587.368 1.44 

16-26643 44.40735 614.805 1.55 

16-26643 44.73479 646.316 1.67 

16-26643 45.06191 661.600 1.73 

16-26643 45.38935 630.000 1.61 

16-26643 45.71647 578.442 1.41 

16-26643 46.04391 540.789 1.27 

16-26643 46.37136 515.584 1.18 

16-26643 46.69847 548.421 1.30 

16-26643 47.02592 573.421 1.39 

16-26643 47.35336 572.895 1.39 

16-26643 47.68048 548.947 1.30 

16-26643 48.00792 553.247 1.32 

16-26643 48.33536 584.211 1.43 

16-26643 48.66248 604.935 1.51 

16-26643 48.98992 612.632 1.54 

16-26643 49.31737 607.532 1.52 

16-26643 49.64448 574.133 1.39 

16-26643 49.97193 543.117 1.28 

16-26643 50.29937 599.211 1.49 

16-26643 50.62649 583.896 1.43 

16-26643 50.95393 565.455 1.36 

16-26643 51.28137 605.789 1.51 

16-26643 51.60849 621.053 1.57 

16-26643 51.93593 587.368 1.44 

16-26643 52.26338 597.403 1.48 

16-26643 52.59049 605.000 1.51 

16-26643 52.91794 629.211 1.60 

16-26643 53.24538 625.974 1.59 

16-26643 53.5725 600.526 1.49 

16-26643 53.89994 615.325 1.55 
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EP2007-0666 D3-33 November 2007 

Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26643 54.22738 595.733 1.47 

16-26643 54.5545 586.234 1.44 

16-26643 54.88194 602.078 1.50 

16-26643 55.20939 589.474 1.45 

16-26643 55.5365 581.842 1.42 

16-26643 55.86395 565.195 1.36 

16-26643 56.19139 603.896 1.50 

16-26643 56.51851 545.897 1.29 

16-26643 56.84595 513.247 1.17 

16-26643 57.17339 570.000 1.38 

16-26643 57.50051 575.325 1.40 

16-26643 57.82795 618.684 1.56 

16-26643 58.1554 600.000 1.49 

16-26643 58.48251 631.948 1.61 

16-26643 58.80996 616.579 1.55 

16-26643 59.1374 549.610 1.30 

16-26643 59.46452 568.571 1.37 

16-26643 59.79196 517.662 1.19 

16-26643 60.1194 504.675 1.14 

16-26643 60.44652 459.737 0.99 

16-26643 60.77396 449.474 0.96 

16-26643 61.10141 444.675 0.94 

16-26643 61.42852 438.684 0.92 

16-26643 61.75597 432.727 0.90 

16-26643 62.08341 472.727 1.03 

16-26643 62.41053 501.818 1.13 

16-26643 62.73797 537.403 1.26 

16-26643 63.06541 535.000 1.25 

16-26643 63.39253 581.299 1.42 

16-26643 63.71997 639.740 1.64 

16-26643 64.04742 673.077 1.78 

16-26643 64.37453 747.013 2.09 

16-26643 64.70198 767.532 2.18 

16-26643 65.02942 750.390 2.10 

16-26643 65.35654 700.519 1.89 

16-26643 65.68398 673.333 1.78 

16-26643 66.01142 636.364 1.63 

16-26643 66.33854 597.179 1.48 

16-26643 66.66598 604.675 1.51 

16-26643 66.99343 614.872 1.55 
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November 2007 D3-34 EP2007-0666 

Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26643 67.32054 582.308 1.42 

16-26643 67.64799 548.571 1.30 

16-26643 67.9751 582.338 1.42 

16-26643 68.30255 529.744 1.23 

16-26643 68.62999 551.169 1.31 

16-26643 68.95711 550.769 1.31 

16-26643 69.28455 575.584 1.40 

16-26643 69.61199 557.436 1.33 

16-26643 69.93911 555.065 1.32 

16-26643 70.26655 547.013 1.29 

16-26643 70.594 512.051 1.17 

16-26643 70.92111 540.256 1.27 

16-26643 71.24856 548.718 1.30 

16-26643 71.576 511.795 1.17 

16-26643 71.90312 512.564 1.17 

16-26643 72.23056 536.667 1.26 

16-26643 72.558 559.744 1.34 

16-26643 72.88512 527.949 1.22 

16-26643 73.21256 516.923 1.18 

16-26643 73.54001 511.795 1.17 

16-26643 73.86712 565.570 1.36 

16-26643 74.19457 581.795 1.42 

16-26643 74.52201 610.130 1.53 

16-26643 74.84912 675.641 1.79 

16-26643 75.17657 701.538 1.89 

16-26643 75.50401 712.152 1.94 

16-26643 75.83113 754.103 2.12 

16-26643 76.15857 776.410 2.21 

16-26643 76.48602 795.128 2.30 

16-26643 76.81313 793.247 2.29 

16-26643 77.14058 785.385 2.25 

16-26643 77.46802 802.000 2.33 

16-26643 77.79513 760.513 2.14 

16-26643 78.12258 813.333 2.38 

16-26643 78.45002 814.937 2.38 

16-26643 78.77714 743.333 2.07 

16-26643 79.10458 654.872 1.70 

16-26643 79.43203 646.667 1.67 

16-26643 79.75914 597.692 1.48 

16-26643 80.08659 591.795 1.46 
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Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26643 80.41403 618.987 1.56 

16-26643 80.74114 579.231 1.41 

16-26643 81.06859 551.688 1.31 

16-26643 81.39603 610.000 1.53 

16-26643 81.72315  0.00 

16-26643 82.05059 570.127 1.38 

16-26643 82.37804 581.538 1.42 

16-26643 82.70515 581.013 1.42 

16-26643 83.0326 600.769 1.49 

16-26643 83.36004 564.359 1.36 

16-26643 83.68715 576.709 1.40 

16-26643 84.0146 597.692 1.48 

16-26643 84.34204 593.418 1.46 

16-26643 84.66916 631.899 1.61 

16-26643 84.9966 591.111 1.46 

16-26643 85.32405 597.468 1.48 

16-26643 85.65116 559.474 1.34 

16-26643 85.97861 588.750 1.45 

16-26643 86.30605 570.000 1.38 

16-26643 86.63316 581.000 1.42 

16-26643 86.96061 596.750 1.48 

16-26643 87.28805 588.101 1.44 

16-26643 87.61517 595.556 1.47 

16-26643 87.94261 616.750 1.55 

16-26643 88.27006 701.250 1.89 

16-26643 88.59717 652.500 1.69 

16-26643 88.92461 604.250 1.51 

16-26643 89.25206 595.000 1.47 

16-26643 89.57917 584.000 1.43 

16-26643 89.90662 611.646 1.53 

16-26643 90.23373 611.646 1.53 

16-26643 90.56118 625.000 1.59 

16-26643 90.88862 648.250 1.68 

16-26643 91.21574 611.750 1.53 

16-26643 91.54318 616.250 1.55 

16-26643 91.87062 604.051 1.51 

16-26643 92.19774 613.580 1.54 

16-26643 92.52518 564.286 1.36 

16-26643 92.85263 566.500 1.36 

16-26643 93.17974 607.000 1.52 
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November 2007 D3-36 EP2007-0666 

Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26643 93.50719 601.000 1.49 

16-26643 93.83463 613.086 1.54 

16-26643 94.16175 656.962 1.71 

16-26643 94.48919 640.500 1.65 

16-26643 94.81663 603.291 1.50 

16-26643 95.14375 603.750 1.50 

16-26643 95.47119 590.127 1.45 

16-26643 95.79864 584.750 1.43 

16-26643 96.12575 594.430 1.47 

16-26643 96.4532 639.494 1.64 

16-26643 96.78064  0.00 

16-26643 97.10776 591.250 1.46 

16-26643 97.4352 595.750 1.47 

16-26643 97.76264 602.532 1.50 

16-26643 98.08976 641.250 1.65 

16-26643 98.4172 588.500 1.45 

16-26643 98.74465 576.456 1.40 

16-26643 99.07176 616.250 1.55 

16-26643 99.39921 592.405 1.46 

16-26643 99.72665 646.173 1.67 

16-26643 100.0538 631.646 1.61 

16-26643 100.3812 617.750 1.56 

16-26643 100.7087 605.063 1.51 

16-26643 101.0358 587.089 1.44 

16-26643 101.3632 630.633 1.61 

16-26643 101.6907 683.750 1.82 

16-26643 102.0178 760.500 2.14 

16-26643 102.3452 710.886 1.93 

16-26643 102.6727 615.000 1.55 

16-26643 102.9998 593.750 1.47 

16-26643 103.3272 639.494 1.64 

16-26643 103.6547 617.468 1.56 

16-26643 103.9818 629.630 1.60 

16-26643 104.3092 604.557 1.51 

16-26643 104.6367 614.250 1.54 

16-26643 104.9638 621.772 1.57 

16-26643 105.2912 592.000 1.46 

16-26643 105.6187 588.750 1.45 

16-26643 105.9458 637.722 1.64 

16-26643 106.2732 592.000 1.46 
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Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26643 106.6007 594.500 1.47 

16-26643 106.9278 615.949 1.55 

16-26643 107.2552 591.500 1.46 

16-26643 107.5827 596.962 1.48 

16-26643 107.9098 601.519 1.50 

16-26643 108.2372 604.304 1.51 

16-26643 108.5647 611.500 1.53 

16-26643 108.8918 615.500 1.55 

16-26643 109.2192 639.747 1.64 

16-26643 109.5467 625.000 1.59 

16-26643 109.8738 646.582 1.67 

16-26643 110.2012 645.000 1.66 

16-26643 110.5287 675.250 1.79 

16-26643 110.8558 697.000 1.88 

16-26643 111.1832 738.228 2.05 

16-26643 111.5104 787.407 2.26 

16-26643 111.8378 789.000 2.27 

16-26643 112.1653 804.810 2.34 

16-26643 112.4924 753.000 2.11 

16-26643 112.8198 725.750 2.00 

16-26643 113.1473 684.250 1.82 

16-26643 113.4744 691.250 1.85 

16-26643 113.8018 645.823 1.67 

16-26643 114.1293  0.00 

16-26643 114.4564 658.250 1.72 

16-26643 114.7838 616.250 1.55 

16-26643 115.1113  0.00 

16-26643 115.4384  0.00 

16-26643 115.7658  0.00 

16-26643 116.0933 629.000 1.60 

16-26643 116.4204  0.00 

16-26643 116.7478 613.250 1.54 

16-26643 117.0753 609.750 1.53 

16-26643 117.4024 638.025 1.64 

16-26643 117.7298 663.500 1.74 

16-26643 118.0573  0.00 

16-26643 118.3844 603.500 1.50 

16-26643 118.7118 608.642 1.52 

16-26643 119.0393 644.500 1.66 

16-26643 119.3664 601.975 1.50 
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Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26643 119.6938 626.500 1.59 

16-26643 120.0213 599.250 1.49 

16-26643 120.3484 594.250 1.47 

16-26643 120.6758 585.750 1.44 

16-26643 121.0033 561.500 1.35 

16-26643 121.3304 622.750 1.58 

16-26643 121.6578 610.123 1.53 

16-26643 121.9853 602.716 1.50 

16-26643 122.3124 644.000 1.66 

16-26643 122.6398 592.593 1.46 

16-26643 122.9673 613.250 1.54 

16-26643 123.2944 574.568 1.39 

16-26643 123.6218 614.815 1.55 

16-26643 123.9493 600.494 1.49 

16-26643 124.2764 612.346 1.54 

16-26643 124.6038 641.707 1.65 

16-26643 124.9313 615.250 1.55 

16-26643 125.2584 616.000 1.55 

16-26643 125.5859 644.444 1.66 

16-26643 125.9133 615.802 1.55 

16-26643 126.2404 622.716 1.58 

16-26643 126.5679 628.148 1.60 

16-26643 126.8953 657.778 1.72 

16-26643 127.2224 646.500 1.67 

16-26643 127.5499 674.074 1.78 

16-26643 127.8773 710.750 1.93 

16-26643 128.2044 710.123 1.93 

16-26643 128.5319 718.519 1.97 

16-26643 128.8593 673.580 1.78 

16-26643 129.1864 677.284 1.79 

16-26643 129.5139 677.975 1.80 

16-26643 129.8413 665.000 1.74 

16-26643 130.1684  0.00 

16-26643 130.4959 640.000 1.65 

16-26643 130.8233 603.457 1.50 

16-26643 131.1504 607.160 1.52 

16-26643 131.4779 596.543 1.48 

16-26643 131.8053 616.000 1.55 

16-26643 132.1324 579.012 1.41 

16-26643 132.4599 638.765 1.64 



16-007(a)-99 and 16-008(a)-99 Investigation Report 
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Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26643 132.7873 627.805 1.60 

16-26643 133.1144 673.580 1.78 

16-26643 133.4419 713.659 1.94 

16-26643 133.769 733.827 2.03 

16-26643 134.0964 740.247 2.06 

16-26643 134.4239 728.889 2.01 

16-26643 134.751 778.025 2.22 

16-26643 135.0784 769.512 2.18 

16-26643 135.4059 784.198 2.25 

16-26643 135.733 827.901 2.44 

16-26643 136.0604  0.00 

16-26643 136.3879 799.012 2.31 

16-26643 136.715 750.123 2.10 

16-26643 137.0424 778.293 2.22 

16-26643 137.3699 753.827 2.12 

16-26643 137.697 769.136 2.18 

16-26643 138.0245 765.679 2.17 

16-26643 138.3519 719.012 1.97 

16-26643 138.679 730.370 2.02 

16-26643 139.0065 751.605 2.11 

16-26643 139.3339 857.561 2.58 

16-26643 139.661 797.037 2.30 

16-26643 139.9885 806.173 2.35 

16-26643 140.3159 743.457 2.07 

16-26643 140.643 788.148 2.27 

16-26643 140.9705 812.593 2.37 

16-26643 141.2979 805.432 2.34 

16-26643 141.625 796.585 2.30 

16-26643 141.9525 803.659 2.33 

16-26643 142.2799 849.756 2.54 

16-26643 142.607 792.381 2.28 

16-26643 142.9345 766.522 2.17 

16-26643 143.2619 765.217 2.17 

16-26643 143.589 748.817 2.09 

16-26643 143.9165 754.043 2.12 

16-26643 144.2439 743.478 2.07 

16-26643 144.571 731.828 2.02 

16-26643 144.8985 727.253 2.00 

16-26643 145.2259   

16-26643 1.19937 265.753 0.43 
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Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26643 1.526702 334.865 0.61 

16-26643 1.854034 382.740 0.75 

16-26644 0.731384 217.183 0.31 

16-26644 1.058716 361.714 0.68 

16-26644 1.386052 418.592 0.86 

16-26644 1.713384 433.429 0.90 

16-26644 2.040716 452.394 0.97 

16-26644 2.368049 479.722 1.06 

16-26644 2.695381 484.225 1.07 

16-26644 3.022713 455.833 0.98 

16-26644 3.350032 459.437 0.99 

16-26644 3.677378 463.099 1.00 

16-26644 4.004723 456.901 0.98 

16-26644 4.332036 471.111 1.03 

16-26644 4.659381 293.239 0.50 

16-26644 4.986726 323.099 0.58 

16-26644 5.314039 391.111 0.77 

16-26644 5.641384 423.889 0.87 

16-26644 5.968697 418.873 0.86 

16-26644 6.296042 415.000 0.85 

16-26644 6.623388 441.972 0.93 

16-26644 6.9507 430.278 0.89 

16-26644 7.278045 471.549 1.03 

16-26644 7.605358 426.301 0.88 

16-26644 7.932703 463.056 1.00 

16-26644 8.260049 420.278 0.86 

16-26644 8.587361 404.167 0.81 

16-26644 8.914707 419.726 0.86 

16-26644 9.242052 339.722 0.62 

16-26644 9.569365 297.778 0.51 

16-26644 9.89671 358.028 0.67 

16-26644 10.22402 472.222 1.03 

16-26644 10.55137 501.944 1.13 

16-26644 10.87871 456.389 0.98 

16-26644 11.20603 480.845 1.06 

16-26644 11.53337 419.722 0.86 

16-26644 11.86072 420.833 0.86 

16-26644 12.18803 365.833 0.70 

16-26644 12.51537 323.333 0.58 

16-26644 12.84269 313.521 0.55 
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Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26644 13.17003 248.493 0.38 

16-26644 13.49738 263.333 0.42 

16-26644 13.82469 267.397 0.43 

16-26644 14.15204 239.155 0.36 

16-26644 14.47935 184.384 0.24 

16-26644 14.80669 153.611 0.18 

16-26644 15.13404 186.111 0.25 

16-26644 15.46135 216.712 0.31 

16-26644 15.7887 213.333 0.30 

16-26644 16.11604 214.795 0.31 

16-26644 16.44335 233.333 0.35 

16-26644 16.7707 253.056 0.40 

16-26644 17.09801 265.205 0.42 

16-26644 17.42536 275.556 0.45 

16-26644 17.7527 241.667 0.37 

16-26644 18.08002 260.833 0.41 

16-26644 18.40736 255.833 0.40 

16-26644 18.73467 224.658 0.33 

16-26644 19.06202 228.493 0.34 

16-26644 19.38936 210.685 0.30 

16-26644 19.71668 195.068 0.26 

16-26644 20.04402 189.589 0.25 

16-26644 20.37137 236.438 0.36 

16-26644 20.69868 254.795 0.40 

16-26644 21.02603 239.737 0.36 

16-26644 21.35334 271.781 0.44 

16-26644 21.68068 278.630 0.46 

16-26644 22.00803 268.649 0.43 

16-26644 22.33534 279.467 0.46 

16-26644 22.66269 291.781 0.49 

16-26644 22.99 285.479 0.48 

16-26644 23.31735 294.595 0.50 

16-26644 23.64469 315.676 0.56 

16-26644 23.972 363.243 0.69 

16-26644 24.29935 370.133 0.71 

16-26644 24.62669 280.533 0.46 

16-26644 24.95401 342.740 0.63 

16-26644 25.28135 435.405 0.91 

16-26644 25.60866 423.784 0.87 

16-26644 25.93601 446.216 0.95 
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Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26644 26.26336 433.784 0.90 

16-26644 26.59067 485.600 1.08 

16-26644 26.91801 487.838 1.08 

16-26644 27.24536 464.324 1.00 

16-26644 27.57267 435.890 0.91 

16-26644 27.90002 429.067 0.89 

16-26644 28.22733 457.297 0.98 

16-26644 28.55467 449.867 0.96 

16-26644 28.88202 445.676 0.94 

16-26644 29.20933 362.703 0.69 

16-26644 29.53668 253.514 0.40 

16-26644 29.86399 254.667 0.40 

16-26644 30.19134 339.189 0.62 

16-26644 30.51868 348.378 0.65 

16-26644 30.84599 350.000 0.65 

16-26644 31.17334 307.568 0.53 

16-26644 31.50068 309.730 0.54 

16-26644 31.828 303.243 0.52 

16-26644 32.15534 315.342 0.55 

16-26644 32.48265  0.00 

16-26644 32.81 295.405 0.50 

16-26644 33.13744 292.973 0.49 

16-26644 33.46456 297.027 0.51 

16-26644 33.792 307.027 0.53 

16-26644 34.11945 296.111 0.50 

16-26644 34.44656 252.703 0.39 

16-26644 34.77401 232.603 0.35 

16-26644 35.10145 317.568 0.56 

16-26644 35.42857 347.397 0.64 

16-26644 35.75601 353.514 0.66 

16-26644 36.08345 380.822 0.74 

16-26644 36.41057 386.849 0.76 

16-26644 36.73801 408.649 0.83 

16-26644 37.06546 387.123 0.76 

16-26644 37.39257 405.676 0.82 

16-26644 37.72002 333.243 0.60 

16-26644 38.04746 381.096 0.74 

16-26644 38.37458 349.863 0.65 

16-26644 38.70202 358.649 0.68 

16-26644 39.02946 382.192 0.74 
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Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26644 39.35658 264.054 0.42 

16-26644 39.68402 236.712 0.36 

16-26644 40.01147 295.342 0.50 

16-26644 40.33858 347.297 0.64 

16-26644 40.66603 331.622 0.60 

16-26644 40.99347 333.151 0.60 

16-26644 41.32059 332.055 0.60 

16-26644 41.64803 306.575 0.53 

16-26644 41.97547 278.649 0.46 

16-26644 42.30259 255.405 0.40 

16-26644 42.63003 252.603 0.39 

16-26644 42.95748 255.068 0.40 

16-26644 43.28459 273.151 0.44 

16-26644 43.61204 282.162 0.47 

16-26644 43.93948 279.189 0.46 

16-26644 44.2666 254.247 0.40 

16-26644 44.59404 198.108 0.27 

16-26644 44.92116 229.189 0.34 

16-26644 45.2486 289.041 0.48 

16-26644 45.57604  0.00 

16-26644 45.90316 303.014 0.52 

16-26644 46.2306 273.867 0.45 

16-26644 46.55805 226.027 0.33 

16-26644 46.88516 223.243 0.33 

16-26644 47.21261 211.233 0.30 

16-26644 47.54005 218.378 0.32 

16-26644 47.86717 188.493 0.25 

16-26644 48.19461 195.405 0.27 

16-26644 48.52205 219.178 0.32 

16-26644 48.84917 218.378 0.32 

16-26644 49.17661 208.378 0.29 

16-26644 49.50406 187.297 0.25 

16-26644 49.83117 172.877 0.22 

16-26644 50.15862 197.027 0.27 

16-26644 50.48606 201.333 0.28 

16-26644 50.81318 188.649 0.25 

16-26644 51.14062 191.081 0.26 

16-26644 51.46806 182.162 0.24 

16-26644 51.79518 196.486 0.27 

16-26644 52.12262 200.000 0.28 
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Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26644 52.45007 229.730 0.34 

16-26644 52.77718 228.649 0.34 

16-26644 53.10463 246.400 0.38 

16-26644 53.43207 246.216 0.38 

16-26644 53.75919 194.865 0.26 

16-26644 54.08663 188.919 0.25 

16-26644 54.41407 154.865 0.19 

16-26644 54.74119 157.838 0.19 

16-26644 55.06863 180.811 0.24 

16-26644 55.39608 190.933 0.26 

16-26644 55.72319 205.479 0.29 

16-26644 56.05064 184.267 0.24 

16-26644 56.37808 212.703 0.30 

16-26644 56.70519 195.135 0.27 

16-26644 57.03264 196.216 0.27 

16-26644 57.36008 197.333 0.27 

16-26644 57.6872 207.297 0.29 

16-26644 58.01464 221.067 0.32 

16-26644 58.34209 227.027 0.33 

16-26644 58.6692 247.200 0.38 

16-26644 58.99665 254.795 0.40 

16-26644 59.32409 223.514 0.33 

16-26644 59.6512 185.676 0.25 

16-26644 59.97865 204.800 0.29 

16-26644 60.30609 227.027 0.33 

16-26644 60.63321 238.919 0.36 

16-26644 60.96065 274.521 0.45 

16-26644 61.2881 260.541 0.41 

16-26644 61.61521 253.243 0.40 

16-26644 61.94266 240.000 0.36 

16-26644 62.2701 278.378 0.46 

16-26644 62.59721 248.267 0.38 

16-26644 62.92466 262.432 0.42 

16-26644 63.2521 262.432 0.42 

16-26644 63.57922 288.108 0.48 

16-26644 63.90666 267.838 0.43 

16-26644 64.23411 235.676 0.35 

16-26644 64.56122 177.067 0.23 

16-26644 64.88867 197.838 0.27 

16-26644 65.21611 231.733 0.35 
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Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26644 65.54322 261.892 0.42 

16-26644 65.87067 254.054 0.40 

16-26644 66.19778 242.432 0.37 

16-26644 66.52523 265.405 0.43 

16-26644 66.85267 254.133 0.40 

16-26644 67.17979 285.333 0.48 

16-26644 67.50723 285.600 0.48 

16-26644 67.83468 299.730 0.51 

16-26644 68.16179 290.000 0.49 

16-26644 68.48923 303.158 0.52 

16-26644 68.81668 343.784 0.63 

16-26644 69.14379 284.800 0.47 

16-26644 69.47124 253.784 0.40 

16-26644 69.79868 275.733 0.45 

16-26644 70.1258 331.622 0.60 

16-26644 70.45324 319.733 0.57 

16-26644 70.78068 328.267 0.59 

16-26644 71.1078 257.600 0.41 

16-26644 71.43524 274.400 0.45 

16-26644 71.76269 246.933 0.38 

16-26644 72.0898 277.600 0.46 

16-26644 72.41725 310.667 0.54 

16-26644 72.74469 316.216 0.56 

16-26644 73.07181 355.200 0.67 

16-26644 73.39925 361.579 0.68 

16-26644 73.72669 351.200 0.65 

16-26644 74.05381 347.467 0.64 

16-26644 74.38125 298.378 0.51 

16-26644 74.7087 299.733 0.51 

16-26644 75.03581 447.027 0.95 

16-26644 75.36326 538.684 1.26 

16-26644 75.6907 535.467 1.25 

16-26644 76.01782 570.000 1.38 

16-26644 76.34526 548.158 1.30 

16-26644 76.6727 560.000 1.34 

16-26644 76.99982 533.600 1.24 

16-26644 77.32726 514.865 1.18 

16-26644 77.65471 551.316 1.31 

16-26644 77.98182 550.000 1.30 

16-26644 78.30927 538.158 1.26 
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Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26644 78.63671 530.933 1.23 

16-26644 78.96383 535.467 1.25 

16-26644 79.29127 494.133 1.11 

16-26644 79.61871 508.158 1.15 

16-26644 79.94583 499.200 1.12 

16-26644 80.27327 508.947 1.16 

16-26644 80.60072 522.432 1.20 

16-26644 80.92783 503.117 1.14 

16-26644 81.25528 479.189 1.05 

16-26644 81.58272 463.243 1.00 

16-26644 81.90984 488.533 1.09 

16-26644 82.23728 463.158 1.00 

16-26644 82.56472 446.579 0.95 

16-26644 82.89184 505.067 1.14 

16-26644 83.21928 490.933 1.09 

16-26644 83.54673 514.211 1.18 

16-26644 83.87384 543.467 1.28 

16-26644 84.20129 532.267 1.24 

16-26644 84.52873 542.368 1.28 

16-26644 84.85585 538.158 1.26 

16-26644 85.18329 550.789 1.31 

16-26644 85.51073 554.805 1.32 

16-26644 85.83785 548.947 1.30 

16-26644 86.16529 526.667 1.22 

16-26644 86.49274 552.000 1.31 

16-26644 86.81985 496.154 1.11 

16-26644 87.1473 516.364 1.18 

16-26644 87.47474 555.789 1.32 

16-26644 87.80186 541.039 1.27 

16-26644 88.1293 524.474 1.21 

16-26644 88.45642 524.156 1.21 

16-26644 88.78386 522.597 1.20 

16-26644 89.1113 530.649 1.23 

16-26644 89.43842 552.987 1.31 

16-26644 89.76586 557.403 1.33 

16-26644 90.09331 538.947 1.26 

16-26644 90.42042 623.684 1.58 

16-26644 90.74787 560.000 1.34 

16-26644 91.07531 550.130 1.30 

16-26644 91.40243 570.000 1.38 
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Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26644 91.72987 536.364 1.25 

16-26644 92.05731 573.158 1.39 

16-26644 92.38443 558.182 1.33 

16-26644 92.71187 552.727 1.31 

16-26644 93.03932 562.078 1.35 

16-26644 93.36643 584.675 1.43 

16-26644 93.69388 576.104 1.40 

16-26644 94.02132 558.961 1.34 

16-26644 94.34844 554.805 1.32 

16-26644 94.67588 542.078 1.27 

16-26644 95.00332 562.105 1.35 

16-26644 95.33044 521.579 1.20 

16-26644 95.65788 565.455 1.36 

16-26644 95.98533 569.870 1.38 

16-26644 96.31244 551.053 1.31 

16-26644 96.63989 562.105 1.35 

16-26644 96.96733 552.727 1.31 

16-26644 97.29445 561.579 1.35 

16-26644 97.62189 545.974 1.29 

16-26644 97.94933 554.026 1.32 

16-26644 98.27645 549.737 1.30 

16-26644 98.60389 548.718 1.30 

16-26644 98.93134 552.368 1.31 

16-26644 99.25845 594.211 1.47 

16-26644 99.5859 557.105 1.33 

16-26644 99.91334 534.805 1.25 

16-26644 100.2405 556.316 1.33 

16-26644 100.5679 586.753 1.44 

16-26644 100.8953 549.211 1.30 

16-26644 101.2225 559.211 1.34 

16-26644 101.5499 576.842 1.40 

16-26644 101.8773 603.421 1.50 

16-26644 102.2045 595.263 1.47 

16-26644 102.5319 569.091 1.37 

16-26644 102.8594 539.737 1.27 

16-26644 103.1865 601.579 1.50 

16-26644 103.5139 581.579 1.42 

16-26644 103.8414 563.947 1.35 

16-26644 104.1685 546.842 1.29 

16-26644 104.4959 588.831 1.45 
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Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26644 104.8234 548.158 1.30 

16-26644 105.1505 603.636 1.50 

16-26644 105.4779 568.684 1.37 

16-26644 105.8054 570.789 1.38 

16-26644 106.1325 600.789 1.49 

16-26644 106.4599 557.662 1.33 

16-26644 106.7874 610.000 1.53 

16-26644 107.1145 582.078 1.42 

16-26644 107.4419 604.474 1.51 

16-26644 107.7694 613.766 1.54 

16-26644 108.0965 543.733 1.28 

16-26644 108.4239 581.558 1.42 

16-26644 108.7514 583.947 1.43 

16-26644 109.0785  0.00 

16-26644 109.4059 616.883 1.55 

16-26644 109.7334 572.105 1.38 

16-26644 110.0605 594.474 1.47 

16-26644 110.3879 584.935 1.43 

16-26644 110.715 600.263 1.49 

16-26644 111.0425 581.558 1.42 

16-26644 111.3699 593.947 1.47 

16-26644 111.6971 570.130 1.38 

16-26644 112.0245 590.649 1.45 

16-26644 112.3519 587.895 1.44 

16-26644 112.6791 572.895 1.39 

16-26644 113.0065 604.935 1.51 

16-26644 113.3339 608.571 1.52 

16-26644 113.6611 598.701 1.48 

16-26644 113.9885 613.421 1.54 

16-26644 114.3159 563.117 1.35 

16-26644 114.6431 560.789 1.34 

16-26644 114.9705 578.701 1.41 

16-26644 115.2979 595.584 1.47 

16-26644 115.6251 561.299 1.34 

16-26644 115.9525 631.579 1.61 

16-26644 116.28 636.364 1.63 

16-26644 116.6071 628.684 1.60 

16-26644 116.9345 637.662 1.64 

16-26644 117.262 682.895 1.82 

16-26644 117.5891 724.156 1.99 
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Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-26644 117.9165 725.714 2.00 

16-26644 118.244 724.416 1.99 

16-26644 118.5711 722.105 1.98 

16-26644 118.8985 658.442 1.72 

16-26644 119.226 625.195 1.59 

16-26644 119.5531 590.909 1.46 

16-26644 119.8805 595.065 1.47 

16-26644 120.208 588.052 1.44 

16-26644 120.5351 601.818 1.50 

16-26644 120.8625 599.481 1.49 

16-26644 121.19 600.260 1.49 

16-26644 121.5171 599.474 1.49 

16-26644 121.8445 618.205 1.56 

16-26644 122.172 602.051 1.50 

16-26644 122.4991 617.143 1.56 

16-26644 122.8265 639.481 1.64 

16-26644 123.154 609.870 1.53 

16-26644 123.4811 635.065 1.63 

16-26644 123.8085 581.299 1.42 

16-26644 124.136 582.597 1.42 

16-26644 124.4631 564.156 1.36 

16-26644 124.7905 565.897 1.36 

16-26644 125.118 558.974 1.34 

16-26644 125.4451 585.455 1.43 

16-26644 125.7725 588.571 1.45 

16-26644 126.1 605.455 1.51 

16-26644 126.4271 552.051 1.31 

16-26644 126.7545 592.821 1.46 

16-26644 127.082 619.740 1.57 

16-26644 127.4091 636.962 1.63 

16-26644 127.7365 603.704 1.50 

16-26644 128.064 584.691 1.43 

16-26644 128.3911 590.769 1.45 

16-26644 128.7186 588.642 1.45 

16-26644 129.046 617.662 1.56 

16-26644 129.3731 655.584 1.71 

16-26644 129.7006 667.143 1.75 

16-600938 22.92 42.500 0.03 

16-600938 24.00 56.500 0.04 

16-600938 24.98 377.818 0.73 
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Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-600938 25.95 460.545 0.99 

16-600938 26.93 555.818 1.32 

16-600938 27.91 557.636 1.33 

16-600938 28.91 516.364 1.18 

16-600938 29.92 486.091 1.08 

16-600938 30.99 382.417 0.75 

16-600938 31.99 443.909 0.94 

16-600938 32.96 454.818 0.97 

16-600938 33.94 432.182 0.90 

16-600938 34.92 447.909 0.95 

16-600938 35.98 357.667 0.67 

16-600938 36.95 401.455 0.80 

16-600938 37.92 422.000 0.87 

16-600938 38.98 447.500 0.95 

16-600938 39.95 416.000 0.85 

16-600938 41.00 287.250 0.48 

16-600938 41.94 341.000 0.63 

16-600938 42.97 331.667 0.60 

16-600938 44.00 330.333 0.60 

16-600938 44.95 324.455 0.58 

16-600938 45.99 275.667 0.45 

16-600938 46.94 319.455 0.57 

16-600938 47.97 337.667 0.62 

16-600938 48.99 359.000 0.68 

16-600938 49.96 370.909 0.71 

16-600938 50.92 337.455 0.62 

16-600938 51.98 399.417 0.80 

16-600938 52.97 409.909 0.83 

16-600938 53.93 426.000 0.88 

16-600938 54.97 435.250 0.91 

16-600938 55.92 386.000 0.76 

16-600938 56.97 731.583 2.02 

16-600938 57.91 716.909 1.96 

16-600938 58.96 477.583 1.05 

16-600938 60.00 468.333 1.02 

16-600938 60.94 482.273 1.06 

16-600938 61.99 657.417 1.71 

16-600938 62.93 681.545 1.81 

16-600938 63.97 661.583 1.73 

16-600938 64.98 645.417 1.67 
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Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-600938 65.92 753.727 2.12 

16-600938 66.93 794.250 2.29 

16-600938 67.95 738.333 2.05 

16-600938 68.96 763.917 2.16 

16-600938 69.98 797.917 2.31 

16-600938 70.93 816.455 2.39 

16-600938 71.95 724.250 1.99 

16-600938 72.99 750.750 2.10 

16-600938 73.93 778.455 2.22 

16-600938 74.96 805.750 2.34 

16-600938 75.98 835.667 2.48 

16-600938 76.93 830.545 2.46 

16-600938 77.95 613.833 1.54 

16-600938 78.98 640.417 1.65 

16-600938 80.00 787.250 2.26 

16-600938 80.92 799.909 2.32 

16-600938 82.00 869.231 2.63 

16-600938 82.92 860.636 2.59 

16-600938 83.94 864.583 2.61 

16-600938 84.96 839.667 2.50 

16-600938 85.97 875.750 2.66 

16-600938 87.00 878.667 2.68 

16-600938 87.93 791.545 2.28 

16-600938 88.95 733.750 2.03 

16-600938 89.97 770.917 2.19 

16-600938 90.98 687.500 1.84 

16-600938 91.92 688.455 1.84 

16-600938 92.94 633.333 1.62 

16-600938 93.95 539.250 1.26 

16-600938 94.98 519.167 1.19 

16-600938 95.99 482.667 1.07 

16-600938 97.00 493.833 1.10 

16-600938 97.92 511.182 1.16 

16-600938 98.94 497.000 1.12 

16-600938 99.95 513.750 1.17 

16-600938 100.97 459.000 0.99 

16-600938 101.99 596.917 1.48 

16-600938 103.00 645.833 1.67 

16-600938 103.93 665.273 1.75 

16-600938 104.93 667.833 1.76 
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Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-600938 105.94 708.417 1.92 

16-600938 106.97 658.667 1.72 

16-600938 108.00 669.083 1.76 

16-600938 108.94 682.455 1.82 

16-600938 109.96 668.583 1.76 

16-600938 110.91 700.636 1.89 

16-600938 111.94 700.000 1.89 

16-600938 112.98 689.833 1.85 

16-600938 113.93 716.182 1.96 

16-600938 114.96 720.000 1.97 

16-600938 115.97 694.417 1.86 

16-600938 116.98 691.250 1.85 

16-600938 118.00 694.750 1.87 

16-600938 118.93 700.636 1.89 

16-600938 119.95 679.250 1.80 

16-600938 120.96 688.833 1.84 

16-600938 121.97 677.000 1.79 

16-600938 122.99 701.333 1.89 

16-600938 123.91 687.091 1.83 

16-600938 124.92 706.917 1.92 

16-600938 125.94 752.333 2.11 

16-600938 126.95 697.333 1.88 

16-600938 127.95 694.583 1.87 

16-600938 128.97 698.167 1.88 

16-600938 129.98 706.583 1.92 

16-600938 130.99 702.833 1.90 

16-600938 131.92 727.091 2.00 

16-600938 132.94 723.917 1.99 

16-600938 133.95 724.583 1.99 

16-600938 134.96 798.500 2.31 

16-600938 135.98 835.583 2.48 

16-600938 136.99 858.583 2.58 

16-600938 137.94 756.333 2.13 

16-600938 138.98 702.769 1.90 

16-600938 139.93 698.167 1.88 

16-600938 140.93 751.154 2.10 

16-600938 141.97 756.385 2.13 

16-600938 143.00 733.692 2.03 

16-600938 144.00 691.917 1.85 

16-600938 144.92 677.273 1.79 
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Table D3-1 (continued) 

Borehole ID Depth (ft) Counts per Second Percent (%) Water 
16-600938 145.93 702.417 1.90 

16-600938 146.93 714.333 1.95 

16-600938 147.93 707.333 1.92 

16-600938 148.99 712.077 1.94 

16-600938 149.96 735.583 2.04 

16-600938 150.94 739.917 2.06 

16-600938 151.92 804.250 2.34 
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Well Diagram 
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Appendix D5 

2006–2007 Investigation Geodetic Survey Coordinates 

 



 

Location ID Location Description 
Easting X 

(ft) 
Northing Y 

(ft) 
Ground Elevation Z 

(ft) 
16-05826 90s Line Pond 

Surface Water 
1612066.44 1763900.24 7596.8 

16-26643 Borehole 1611920.069 1763856.642 7588.172 

16-26644 Borehole 1612083.958 1763729.000 7591.429 

16-26647 Borehole 1612026.248 1763905.193 7586.396 

16-26651 Borehole 1612019.340 1763994.490 7592.595 

16-26652 Borehole 1612109.355 1763895.205 7587.935 

16-26653 Borehole 1611969.580 1764017.185 7592.260 

16-26654 Borehole 1611972.280 1764005.855 7592.355 

16-26655 Borehole 1611974.985 1763993.420 7592.605 

16-26656 Borehole 1611979.315 1763981.130 7590.385 

16-26657 Borehole 1612144.890 1763949.745 7592.370 

16-26658 Borehole 1612138.760 1763944.480 7592.605 

16-26659 Borehole 1612130.960 1763940.705 7591.565 

16-26660 Borehole 1612137.24 1763812.345 7589.075 

16-26661 Borehole 1612132.335 1763811.585 7589.155 

16-26662 Borehole 1612121.350 1763812.550 7589.415 

16-26663 Borehole 1612109.610 1763820.615 7589.350 

16-26664 Borehole 1611922.551 1763782.880 7590.862 

16-26665 Borehole 1611926.992 1763791.309 7590.014 

16-26666 Borehole 1611930.620 1763798.881 7589.532 

16-26667 Borehole 1611935.007 1763807.543 7588.741 

16-26669 Borehole 1611970.583 1763780.457 7588.743 

16-26670 Borehole 1611932.821 1763725.600 7594.351 

16-26671 Borehole 1611950.399 1763710.925 7594.994 

16-26672 Borehole 1612001.277 1763648.222 7594.771 

16-26673 Borehole 1611961.007 1763623.268 7595.242 

16-26674 Borehole 1611975.965 1763601.924 7595.819 

16-26675 Borehole 1612014.398 1763463.973 7597.753 

16-26676 Borehole 1612054.723 1763490.778 7593.802 

16-26677 Borehole 1612015.680 1763453.130 7598.238 

16-26678 Borehole 1611819.583 1763899.417 7595.794 

16-26678 Borehole 1611844.815 1763874.171 7592.095 

16-26679 Borehole 1611815.401 1763879.418 7592.739 

16-26680 Borehole 1611608.970 1764030.285 7595.140 

16-26681 Borehole 1611625.685 1764072.705 7590.065 

16-26682 Borehole 1611603.680 1764066.970 7594.710 

16-26683 Borehole 1611572.870 1764202.485 7579.620 

16-26684 Borehole 1611412.065 1764105.530 7587.335 

16-26685 Borehole 1611423.110 1764097.330 7589.345 
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Location ID Location Description 
Easting X 

(ft) 
Northing Y 

(ft) 
Ground Elevation Z 

(ft) 
16-26686 Borehole 1611400.845 1764096.635 7589.350 

16-26687 Borehole 1764095.578 1611413.364 7589.350 

16-26688 Borehole 1764264.018 1611647.289 NA* 

16-26689 Borehole 1611946.260 1763445.055 7600.115 

16-26690 Borehole 1611903.300 1763514.665 7598.890 

16-26691 Borehole 1611950.475 1763655.865 7598.745 

16-26692 Borehole 1611768.505 1763736.880 7599.395 

16-26693 Borehole 1611623.635 1763809.135 7599.945 

16-26694 Borehole 1611671.745 1763854.495 7598.540 

16-26695 Borehole 1611551.585 1763942.390 7596.680 

16-26696 Borehole 1611495.450 1763983.935 7596.340 

16-26697 Borehole 1611432.837 1763854.634 7592.11 

16-26698 Borehole 1611388.935 1763916.065 7598.050 

16-26699 Borehole 1612011.922 1763455.784 7597.583 

16-26700 Borehole 1611783.925 1763766.645 7599.470 

16-26701 Borehole 1611734.990 1763823.680 7598.775 

16-26702 Borehole 1611726.390 1763835.870 7598.210 

16-26703 Borehole 1611607.570 1763984.375 7595.820 

16-26704 Borehole 1611448.670 1764028.560 7595.775 

16-26705 Borehole 1611428.335 1764017.895 7595.465 

16-26706 Borehole 1611820.605 1763653.375 7599.195 

16-26707 Borehole 1611913.290 1763453.240 7600.805 

16-26708 Borehole 1611885.240 1763493.350 7600.205 

16-26709 Borehole 1611790.260 1763660.575 7600.585 

16-26710 Borehole 1611885.240 1763493.350 7600.205 

16-26711 Borehole 1611615.740 1763833.205 7600.015 

16-26712 Borehole 1611640.930 1763860.065 7599.055 

16-26713 Borehole 1611520.855 1763930.755 7597.430 

16-26714 Borehole 1611493.665 1763957.485 7597.760 

16-26715 Borehole 1611388.760 1763847.165 7601.080 

16-26716 Borehole 1611368.835 1763886.715 7600.270 

16-26717 Borehole 1612035.554 1763873.960 7586.010 

16-26718 Borehole 1611368.835 1763886.715 7600.270 

16-26719 Borehole 1763715.141 1611540.999 7597.091 

16-26720 Borehole 1611582.105 1763712.560 7604.215 

16-26721 Borehole 1611521.305 1763707.355 7604.600 

16-26722 Borehole 1611447.255 1763566.335 7606.680 

16-26723 Borehole 1611513.795 1763471.050 7606.970 

16-26724 Borehole 1611596.110 1763380.860 7606.275 
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Location ID Location Description 
Easting X 

(ft) 
Northing Y 

(ft) 
Ground Elevation Z 

(ft) 
16-26725 Borehole 1611401.255 1763565.480 7606.610 

16-26726 Borehole 1611424.070 1763544.505 7606.945 

16-26727 Borehole 1611486.795 1763468.945 7607.460 

16-26728 Borehole 1611504.310 1763447.165 7607.585 

16-26729 Borehole 1611564.835 1763371.330 7607.020 

16-26730 Borehole 1611583.315 1763352.755 7608.800 

16-26731 Borehole 1611588.455 1763722.320 7604.230 

16-26732 Borehole 1611822.200 1763429.300 7602.570 

16-26733 Borehole 1611822.200 1763429.300 7602.570 

16-26734 Borehole 1764586.818 1611965.649 NA 

16-26735 Borehole 1764738.987 1612093.053 NA 

16-26736 Borehole 1764751.228 1612101.219 NA 

16-26737 Borehole 1764797.792 1612123.653 NA 

16-26840 Borehole 1612124.615 1763936.610 7590.545 

16-600935 Borehole 1612051.007 1763846.751 7586.625 

16-600936 Borehole 1612020.62 1763956.48 7587.27 

16-600937 Borehole 1612055.391 1763875.941 7586.102 

16-600938 Borehole 1612035.554 1763873.960 7586.010 
*NA = Not analyzed. 
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Photographs 
(on CD included with this document) 

 



























































































































































































































































































































































































































































































































































































































































































































































































































Appendix F 

Sample Collection Logs and Chain-of-Custody Forms 
(on DVD and CD included with this document) 
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