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Executive Summary

This Corrective Action Decision Document/Closure Report (CADD/CR) has been prepared for 

Corrective Action Unit (CAU) 409:  Other Waste Sites, Tonopah Test Range (TTR), Nevada, in 

accordance with the Federal Facility Agreement and Consent Order (FFACO, 1996).  This CAU 

is located within the Tonopah Test Range, Nevada.

Corrective Action Unit 409 is comprised of the following Corrective Action Sites (CASs):

• CAS RG-24-001-RGCR, Battery Dump Site
• CAS TA-53-001-TAB2, Septic Sludge Disposal Pit
• CAS TA-53-002-TAB2, Septic Sludge Disposal Pit 

The scope of this CADD/CR is to justify and recommend that no corrective action is require

CAU 409.  To achieve this, the following actions are required:

• Review the current site conditions, including the concentration and extent of 
contamination.

• Document closure of the CAU.

In November 2000, a corrective action investigation was performed as set forth in the Corrective 

Action Investigation Plan for Corrective Action Unit 409:  Other Waste Sites, Tonopah Test 

Range, Nevada (DOE/NV, 2000).  The objectives of the corrective action investigation are 

described as follows:

• Verify the location of the Septic Sludge Disposal Pits.

• Identify the presence and the vertical and lateral extent of contaminants of potential
concern.

• Provide sufficient information and data to develop appropriate corrective actions for 
CAS.

Analytes detected during the corrective action investigation were evaluated against prelimi

action levels to determine contaminants of concern for CAU 409.  Analysis of the data gene

from corrective action investigation activities indicates the preliminary action levels were no

exceeded for total volatile organic compounds, Toxicity Characteristic Leaching Procedure
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(TCLP) volatile organic compounds, total semivolatile organic compounds, TCLP semivolatile 

organic compounds, total Resource Conservation and Recovery Act metals (except arsenic), TCLP 

Resource Conservation and Recovery Act metals, polychlorinated biphenyls, total petroleum 

hydrocarbons as gasoline-range organics, total petroleum hydrocarbons as diesel-range organics, 

isotopic uranium (U), and gamma-emitting radionuclides (except thorium [Th]-234) for any of the 

soil samples collected from CAU 409.  

Concentrations of arsenic were detected above the preliminary action level in all samples; however, 

the concentrations are considered representative of ambient conditions at the site.  Thorium-234 was 

tentatively identified (estimated value) in one sample; however, the concentration is considered no 

greater than background.

The U.S. Department of Energy, National Nuclear Security Administration Nevada Operations 

Office, provides the following recommendations:

• No corrective action is required at CAU 409.

• No Corrective Action Plan is required.

• A Notice of Completion to the U.S. Department of Energy, National Nuclear Security 
Administration Nevada Operations Office, is requested from the Nevada Division of 
Environmental Protection for the closure of CAU 409.

• Corrective Action Unit 409 should be moved from Appendix III to Appendix IV of the 
Federal Facility Agreement and Consent Order.

• No use restrictions are required to be placed on CAU 409.

Additionally, several housekeeping activities were completed at CAS RG-24-001-RGCR, Batte

Dump Site, under best management practices.  Verification samples were collected from three

locations of discolored soil or debris associated with the discarded batteries and damaged cas

Discarded batteries were transported to the TTR recycling collection point or the TTR Hazardo

Waste Accumulation Facility, construction debris was transferred to the TTR scrap yard, and 

confirmatory photographs of the site cleanup were taken.
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1.0 Introduction

This Corrective Action Decision Document (CADD)/Closure Report (CR) has been prepared for 

Corrective Action Unit (CAU) 409:  Other Waste Sites, Tonopah Test Range, Nevada, in 

accordance with the Federal Facility Agreement and Consent Order (FFACO) that was agreed to 

by the State of Nevada, the U.S. Department of Energy (DOE), and the U.S Department of Defense 

(FFACO, 1996).  The CADD and CR have been combined into one report because sample data 

collected during corrective action investigation activities showed no evidence of contamination in 

soil at the sites associated with the CAU.  The CADD/CR provides or references the specific 

information necessary to recommend the “no further action” alternative for each of the Corre

Action Sites (CASs) within CAU 409.

Corrective Action Unit 409 is located near Area 3 of the Tonopah Test Range (TTR), Nevada

TTR is approximately 140 miles (mi) northwest of Las Vegas, Nevada, as shown in Figure 1-1.      

The location of CAU 409 within the TTR is shown in Figure 1-2.

Corrective Action Unit 409 is comprised of the following CASs:

• CAS RG-24-001-RGCR, Battery Dump Site

• CAS TA-53-001-TAB2, Septic Sludge Disposal Pit (hereinafter referred to as Septic Sl
Disposal Pit #1)

• CAS TA-53-002-TAB2, Septic Sludge Disposal Pit (hereinafter referred to as Septic Sl
Disposal Pit #2)

1.1 Purpose

This CADD/CR provides justification for the closure of CAU 409 without further action.  This 

justification is based on process knowledge and the results of investigative activities conduc

accordance with the Corrective Action Investigation Plan for Corrective Action Unit 409:  Other 

Waste Sites, Tonopah Test Range, Nevada (DOE/NV, 2000), and described in Appendix A.

The corrective action investigation analytical results indicated that no contaminants of conce

(COCs) were identified in soil samples collected at CAU 409 associated with Septic Sludge 
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Figure 1-1
Tonopah Test Range Location Map
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Figure 1-2
Location of CAU 409 at Tonopah Test Range
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ation.
Disposal Pit #1, and Septic Sludge Disposal Pit #2.  Verification sample results indicate that no 

COCs remain at the Battery Dump Site.   

1.2 Scope

The scope of this CADD/CR is to justify and recommend that no corrective action is required at 

CAU 409.  To achieve this scope, the following actions are required:

• Review the current site conditions, including the concentration and extent of contamin
• Document closure of CAU 409.

1.3 CADD/CR Contents

This CADD/CR is divided into the following sections:

Section 1.0 - Introduction:  summarizes the purpose, scope, and contents of this CADD/CR.

Section 2.0 - Corrective Action Investigation Summary:  summarizes the investigation field 

activities, the results of the investigation, and the need for corrective action.

Section 3.0 - Recommendation:  recommends no further action and closure of CAU 409.

Section 4.0 - References:  provides a list of all referenced documents.

Appendix A:  Corrective Action Investigation Report for CAU 409:  Other Waste Sites, Tonopah 

Test Range, Nevada 

Appendix B:  Soil Boring Logs

Appendix C:  Field Screening of Soil for Silver by X-Ray Fluorescence (XRF)

Appendix D:  Geotechnical Analytical Results

Appendix E:  Documentation of Housekeeping Closure Activities

Appendix F:  Nevada Environmental Restoration Project Document Review Sheets
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All work was performed in accordance with the following documents:

• Corrective Action Investigation Plan for Corrective Action Unit 409:  Other Waste Sites, 
Tonopah Test Range, Nevada, Rev. 0, DOE/NV--649 (DOE/NV, 2000)

• Industrial Sites Quality Assurance Project Plan (QAPP), Rev. 1, DOE/NV--372 
(DOE/NV, 1996c)

• FFACO (1996)

• Project Management Plan, Rev. 0 (DOE/NV, 1994)
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2.0 Corrective Action Investigation Summary

The following sections describe and summarize the results of the investigation activities conducted 

at CAU 409.  For detailed investigation results, please refer to Appendix A.

2.1 Investigation Activities

Corrective action investigation activities were performed as set forth in the CAU 409 Corrective 

Action Investigation Plan (CAIP) (DOE/NV, 2000) from November 7 through November 28, 2000.  

The objectives of the investigation include:

• Collect the discarded batteries and associated debris at the Battery Dump Site for pro
disposal and recycling.  Collect verification samples, as necessary.

• Identify the presence and the vertical and lateral extent of the contaminants of potenti
concern (COPCs) at the two Septic Sludge Disposal Pits. 

• Investigate the subsurface geology and configuration of two anomalies, identified duri
summer 2000 geophysical investigation.

• Determine local geologic strata.

• Provide sufficient information and data to develop appropriate corrective actions for ea
CAS.

Investigation activities were conducted at each CAS.  These activities are summarized below

• CAS RG-24-001-RGCR, Battery Dump Site

- Collected 17 discarded lead-acid batteries and associated construction debris.

- Photographed the site before and after clean-up activities.

- Transferred the batteries to the TTR recycling center or the TTR Hazardous Waste
Accumulation Facility and the construction debris to the TTR scrap yard.

- Removed a small amount of discolored soil and minor debris, less than 1 ft3, associated 
with the discarded batteries.

- Collected verification samples at three locations where debris and  discolored soil 
associated with the discarded batteries and damaged casings were removed.  Sub
six verification samples for total Resource Conservation and Recovery Act (RCRA) 
metals analysis.
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• CAS TA-53-001-TAB2, Septic Sludge Disposal Pit #1

- Collected radiological background samples from a boring located in an undisturbed
of the site to establish subsurface radiological field-screening levels.  Submitted thr
radiological background samples for isotopic uranium and gamma spectrometry 
confirmatory analyses.

- Collected surface and subsurface soil samples for laboratory analysis using continu
coring techniques.  Submitted three environmental soil samples for the following 
analyses:  total volatile organic compounds (VOCs), Toxicity Characteristic Leachin
Procedure (TCLP) VOCs, total semivolatile organic compounds (SVOCs), TCLP 
SVOCs, total RCRA metals, TCLP RCRA metals, polychlorinated biphenyls (PCBs
total petroleum hydrocarbons (TPH) diesel-range organics (DRO), TPH gasoline-ra
organics (GRO), isotopic uranium, and gamma-emitting radionuclides.

- Field screened soil samples for VOCs, alpha/beta-emitters, and silver.  

- Logged soil core to assess disposal pit geology.

• CAS TA-53-002-TAB2, Septic Sludge Disposal Pit #2

- Collected surface and subsurface soil samples for laboratory analysis using continu
coring techniques.  Submitted three environmental soil samples for the following 
analyses:  total VOCs, TCLP VOCs, total SVOCs, TCLP SVOCs, total RCRA meta
TCLP RCRA metals, PCBs, TPH (DRO), TPH (GRO), isotopic uranium, and 
gamma-emitting radionuclides.

- Field screened soil samples for VOCs, alpha/beta emitters, and silver.  

- Collected and submitted one sample for geotechnical analysis.

- Logged soil core to assess disposal pit geology.

In addition to the boreholes drilled at the Septic Sludge Disposal Pits, the following boreholes

drilled:

• Anomaly Boreholes

- Drilled boreholes at the two anomalies identified during the summer 2000 geophys
investigation.  Continuous coring and auguring was used to advance the boreholes
total depth.

- Logged soil core to assess site geology. 
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• Geologic Background Boreholes

- Continuously cored two boreholes in undisturbed locations and logged soil core to a
site geology.

2.2 Results

The corrective action investigation results indicated the following: 

• The Battery Dump Site was located and verification samples were collected from thre
locations where debris and discolored soil associated with discarded batteries and da
casings were removed.  All concentrations of total RCRA metals in the verification sam
were below the Preliminary Action Levels (PALs) established in the CAIP 
(DOE/NV, 2000) except for arsenic.  Although the concentrations of arsenic exceeded
PAL, the concentrations are considered representative of ambient conditions for the T
(NBMG, 1998; Moore, 1999).  The discarded batteries were transferred to the TTR 
recycling center or the TTR Hazardous Waste Accumulation Facility, the construction 
debris was transferred to the TTR scrap yard, and confirmatory photographs of the sit
cleanup were taken. 

• A small amount of debris and discolored soil, less than 1cubic foot, associated with th
discarded batteries were removed from the Battery Dump Site as part of the houseke
activities.  Samples of the discolored soil were not collected.  Verification sample analy
results collected where discolored soil and debris were removed show that there is no
contamination above action levels remaining at the site.  There are no records availab
documenting the disposal of the specific debris/soil removed as part of the housekeep
activities.

• The locations and general configurations of the two Septic Sludge Disposal Pits were
identified.  The disposal pits were found to be shallower than anticipated and neither  
contained any identifiable septic sludge or other contamination.

• The Septic Sludge Disposal Pits are discrete features.  There are no trench-like featu
anomalous depositional features between the two disposal pits.

• One of the anomalies detected during the summer 2000 geophysical investigation wa
drilled and is not believed to be a disposal pit, based on lithology and visual observati
soil core.  Drilling did not locate the other identified anomaly.  

• All concentrations of total VOCs, total SVOCs, TPH (DRO), TPH (GRO), TCLP VOCs
TCLP SVOCs, TCLP RCRA metals, and PCBs in soil samples were below the PALs 
outlined in the CAIP (DOE/NV, 2000).
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• All concentrations of total RCRA metals in soil samples were below PALs established i
CAIP (DOE/NV, 2000) except for arsenic.  Although the concentrations of arsenic exce
the PAL, the concentrations are considered representative of ambient conditions for th
TTR (NBMG, 1998; Moore, 1999). 

• Isotopic uranium results for soil samples are not considered to be statistically different
their respective established background levels; therefore, they are below PALs.

• Gamma spectrometry results for soil samples, except for thorium (Th)-234 detected in
sample, are not considered to be statistically different from their respective establishe
background levels; therefore, they are below PALs.  The Th-234 result was tentatively
identified by the laboratory, is an estimated value, and is a naturally occurring decay pr
of the uranium (U)-238 series.  Therefore, the Th-234 concentration is considered no g
than background.

• Field-screening results did not exceed established field-screening levels.

2.3 Need for Corrective Action

Analytes detected during the corrective action investigation were evaluated against PALs to 

determine COCs for CAU 409.  Analytical results did not exceed PALs except for arsenic 

concentrations in all soil samples and Th-234 in one soil sample.  The concentrations of arse

considered ambient at this site (NBMG, 1998; Moore, 1999), and the Th-234 concentration is

considered no greater than background.  Therefore, no corrective action is necessary for this
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3.0 Recommendation

Based on the results of the corrective action investigation discussed in Appendix A, no COCs have 

been identified in the soil at CAU 409.  Therefore, the U.S. Department of Energy, National 

Nuclear Security Administration Nevada Operations Office provides the following 

recommendations:

• No corrective action or use restriction is required at CAU 409.

• No Corrective Action Plan is required.

• A Notice of Completion to U.S. Department of Energy, National Nuclear Security 
Administration Nevada Operations Office is requested from NDEP for the closure of 
CAU 409.

• CAU 409 should be moved from Appendix III to Appendix IV of the FFACO.
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A.1.0 Introduction

The report contained in this appendix presents the investigation activities and analytical results 

from the corrective action investigation conducted at CAU 409:  Other Waste Sites, Tonopah Test 

Range, Nevada.  Corrective Action Unit 409 consists of three CASs:  

• CAS RG-24-001-RGCR, Battery Dump Site
• CAS TA-53-001-TAB2, Septic Sludge Disposal Pit 
• CAS TA-53-002-TAB2, Septic Sludge Disposal Pit 

The corrective action investigation was conducted in accordance with the requirements set f

the Corrective Action Investigation Plan for Corrective Action Unit 409:  Other Waste Sites, 

Tonopah Test Range, Nevada (DOE/NV, 2000), as developed under the Federal Facility 

Agreement and Consent Order (FFACO, 1996).

The Battery Dump Site consisted of discarded lead-acid batteries and associated constructio

debris.  This site is a Housekeeping Category site and the only activities associated with this

were collecting the batteries, debris, and soil for recycling or disposal, photographing site cle

and verification sampling.  Documentation of these housekeeping activities and waste dispos

the batteries are included in Appendix E.  Samples of the discolored soil were not collected.  

Verification sample analytical results collected where discolored soil and debris were remove

show that there is no contamination above action levels remaining at the site.  There are no 

available documenting the disposal of the specific debris/soil removed as part of the houseke

activities.

The Septic Sludge Disposal Pits were investigated because process knowledge indicated th

pits were used through the late 1980s as disposal sites for sludge from septic tanks located in

of the TTR.  Effluent generated within the facilities in Area 3 were routed through sanitary wa

collection systems.  The sanitary waste systems were designed to dispose of sanitary or pro

effluent; however, analytical results from previous sampling of the septic tanks indicate the sy

may have received potentially contaminated effluent.  Additional information relating to the s

history, planning, and scope of the investigation is presented in the CAIP (DOE/NV, 2000) an

not be repeated in this report. 
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A.1.1 Project Objectives

The following were the primary objectives for this project:

• Collect the discarded batteries and associated debris at the Battery Dump Site for pro
disposal or recycling in accordance with the Sectored Clean-up Work Plan for 
Housekeeping Category Waste Sites.  Collect verification samples as necessary.

• Identify the presence and the vertical and lateral extent of the COPCs at the two Sept
Sludge Disposal Pits. 

• Investigate the subsurface geology and configuration of two anomalies, identified duri
summer 2000 geophysical survey.

• Establish subsurface geologic control throughout the site.

• Provide sufficient information and data to develop appropriate corrective actions for ea
CAS.

The selection of locations for soil sample collection were based on site conditions and the st

devised in the Data Quality Objectives (DQO) process as outlined in the CAIP (DOE/NV, 200

During the site investigation, additional boreholes were drilled to establish subsurface geolog

control throughout the site.

A.1.2 Report Content

This report contains information and data in sufficient detail to support the recommendation f

further action in the CADD/CR.  The contents of this report are as follows:

• Section A.1.0 describes the investigation background, objectives, and the report conte

• Section A.2.0 provides information regarding field activities and sampling methods.

• Section A.3.0 summarizes the results of the laboratory analyses from the investigation
sampling.

• Section A.4.0 discusses the quality assurance (QA) and quality control (QC) procedures
were followed and the results of the QA and QC activities.
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• Section A.5.0 is a summary of the investigation results for CAU 409.

• Section A.6.0 cites the references.

The complete field documentation and laboratory data, including Field Activity Daily Logs, Sa

Collection Logs, Analysis Request/Chain-of-Custody Forms, soil sample descriptions, labora

certificates of analyses, analytical results, and surveillance results are not contained in this r

and are retained in project files.
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A.2.0 Field Investigation and Sampling Activities

The CAU 409 field investigation was conducted between November 7 and November 28, 2000.  

Hollow-stem auger drilling and continuous split-spoon sampling were used to investigate the Septic 

Sludge Disposal Pits and the two geophysical anomalies.

The investigation and sampling program was managed in accordance with the requirements set 

forth in the approved CAIP (DOE/NV, 2000), which addressed the Sectored Clean-up Work Plan 

for Housekeeping Category Waste Sites requirements.  Field activities were performed in 

accordance with an approved site-specific health and safety plan (IT, 2000a).  Samples were 

collected by following approved protocols and procedures for sample collection, decontamination, 

chain of custody, shipping, and radiation screening as indicated in the CAIP (DOE/NV, 2000) and 

documented using Field Activity Daily Logs, soil boring logs, and sample collection logs.  Quality 

control samples (e.g., field blanks, equipment rinsate blanks, trip blanks, and sample duplicates) 

were collected as required by the CAIP (DOE/NV, 2000), the Industrial Sites QAPP 

(DOE/NV, 1996), and approved procedures.  During field activities, waste minimization practices 

were followed according to approved procedures, including segregation of the waste by waste 

stream.

The following is a brief summary of the corrective action investigation activities performed at 

each of the three CASs contained in this CAU:

• CAS RG-24-001-RGCR, Battery Dump Site

- Collected 17 discarded lead-acid batteries and associated construction debris.

- Photographed the site before and after clean-up activities.

- Transferred the batteries to the TTR recycling collection point or the TTR Hazardou
Waste Accumulation Facility and the construction debris to the TTR scrap yard.

- Removed a small amount of discolored soil and minor debris, less than 1 ft3, associated 
with the discarded batteries.

- Collected six verification samples from three locations of discolored soil or debris 
associated with the discarded batteries and damaged casings.  Submitted the verif
samples for total RCRA metals analysis.
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• CAS TA-53-001-TAB2, Septic Sludge Disposal Pit #1

- Collected surface and subsurface soil samples for laboratory analysis using continu
coring techniques.  Submitted three environmental soil samples for the following 
analyses:  total VOCs, TCLP VOCs, total SVOCs, TCLP SVOCs, total RCRA meta
TCLP RCRA metals, PCBs, TPH (DRO), TPH (GRO), isotopic uranium, and 
gamma-emitting radionuclides.

- Field screened soil samples for VOCs, alpha/beta emitters, and silver.  

- Logged soil core to assess disposal pit geology.

• CAS TA-53-002-TAB2, Septic Sludge Disposal Pit #2

- Collected surface and subsurface soil samples for laboratory analysis using continu
coring techniques.  Submitted three environmental soil samples for the following 
analyses:  total VOCs, TCLP VOCs, total SVOCs, TCLP SVOCs, total RCRA meta
TCLP RCRA metals, PCBs, TPH (DRO), TPH (GRO), isotopic uranium, and 
gamma-emitting radionuclides.

- Field screened soil samples for VOCs, alpha/beta emitters, and silver.  

- Collected and submitted one sample for geotechnical analysis.

- Logged soil core to assess disposal pit geology.

In addition to the boreholes drilled through the Septic Sludge Disposal Pits, the following bore
were drilled:

• Anomaly Boreholes

- Drilled boreholes at the two anomalies identified during the summer 2000 geophys
investigation.  Continuous coring and auguring was used to advance the boreholes
total depth.

- Logged soil core to assess site geology. 

• Geologic Background Boreholes

- Continuously cored three boreholes in undisturbed locations and logged soil core t
assess site geology.  Collected radiological background samples from one of these
boreholes to establish subsurface radiological field-screening levels (FSLs).  Subm
three radiological background samples for isotopic uranium and gamma spectrome
confirmatory analyses.
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A.2.1 Site Description and Conditions

The CAU 409 Corrective Action Investigation was conducted at the Cactus Flat Repeater Station 

and near Area 3 of the TTR along the Bunker 2 Road. The TTR is approximately 140 mi northwest 

of Las Vegas, Nevada (Figure 1-1).  Initial investigation locations were based on site visits, 

previous investigations, process knowledge, and interviews with TTR employees.

A.2.1.1 Battery Dump Site

The Battery Dump Site is located between Cactus Peak and Cactus Spring approximately 0.1 mi 

west of Cactus Peak Road.  Historically, the Cactus Repeater Station consisted of a mast anchored 

on or next to a corrugated metal pipe.  The power source for the repeater consisted of two celled 

lead acid batteries.  The corrugated pipe was used to store new batteries.  

During a 1998 visit, the site was found to consist of 17 discarded batteries, a metal corrugated pipe 

2 feet (ft) in diameter and 2 ft long, the signal repeater mast, and associated construction debris.  

Several battery casings were damaged and observed to contain associated battery material and 

windblown soil.  The corrugated pipe was intact and no soil staining was observed.

A.2.1.2 Septic Sludge Disposal Pits #1 and #2 

The Septic Sludge Disposal Pits are located south of Bunker 2 Road approximately 500 ft east of 

Bunker 2.  The pits are expressed on the surface as round depressions about 3 ft in diameter and 

several inches deep.  The pit sites were initially identified in the TTR Site Priority Ranking Model 

(DOE/NV, 1994) during the Preliminary Assessment interview process.  According to an interview, 

a septic tank pumping truck from the Nevada Test Site (NTS) periodically pumped septic sludge out 

of septic tanks in Area 3 of the TTR during the 1980s.  It was believed the sludge was disposed into 

augured holes along Bunker 2 Road and backfilled.  Another interview indicated a subcontractor 

was hired to pump out the tanks in Area 3 during the 1980s and the septic tank sludge was disposed 

of off site.  Pumping was abandoned in 1990 when a consolidated sewer system was installed and 

activated in and around Area 3.
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A.2.1.3 Geophysical Anomalies

During the summer of 2000, a geophysical survey was performed at the site of the Septic Sludge 

Disposal Pits (IT, 2000b).  Electromagnetic (EM-31) and ground-penetrating radar (GPR) methods 

were used.  Two anomalies were detected with the EM-31 in the quadrature or conductivity data 

and not in the in-phase data.  This indicates the anomalies are not metal but a difference in soil 

conductivities.  The anomalies were scanned with the GPR.  However, no significant anomaly was 

observed in the GPR records.  

A.2.2 Drilling

Boreholes were assigned a five-place alphanumeric designation describing the location and the 

sequential number of borings at that location.  This numbering scheme was created to allow for the 

numeration of step-out borings associated with a particular site. However, step-out borings were not 

necessary at any of the locations, as determined by visual examination and field-screening results.  

Appendix B contains detailed boring and lithology logs of all boreholes.

Three radiological/geologic background borings were drilled and were designated RBK01, RBK02, 

and RBK03.  Two Septic Sludge Disposal Pit borings were drilled and were designated DP101 (the 

first and only boring drilled at Disposal Pit #1) and DP201 (the first and only boring drilled at 

Disposal Pit #2).  The anomaly boreholes were designated AN101 (the first and only boring drilled 

at anomaly #1) and AN201 (the first and only boring drilled at anomaly #2).  Additional borehole 

information concerning drilling, sampling, and geology is presented in Section A.2.4.  

A combination of auguring and continuous coring was used to advance boreholes to total depth.  

Boreholes RBK01, RBK02, RBK03, DP101, and DP201 were continuously cored (i.e., soil core 

was collected from the surface to total depth).  Boreholes AN101 and AN201 were spot cored 

(i.e., soil core was collected only at designated intervals).  In these instances, the borehole was 

continuously cored to a designated depth, augured to another depth, then continuously cored to total 

depth.  
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Upon completion, each boring was completely backfilled to surface grade with stockpiled excess 

drill cuttings.  Cuttings were placed back in the boreholes in the same approximate location from 

which they were removed.

A.2.3 Sample Collection

Sample collection followed the procedures specified in the CAIP (DOE/NV, 2000).  Soil cores from 

the Septic Sludge Disposal Pits were collected for detailed field observations, visual classification 

of soils, field screening, and sampling of the subsurface soil at specified depth intervals.  Soil core 

was collected in 2.5-ft runs in a 5-ft long, 4-inch (in.) diameter, decontaminated split-spoon sampler 

that was delivered to the sampling team with the uphole and downhole ends noted.  The total VOC, 

TCLP VOC, TPH (GRO), and VOC field-screening aliquots were collected directly from the 

split-spoon sampler and immediately placed in glass jars to minimize volatilization.  The remaining 

soil was homogenized and aliquots for total SVOCs, TCLP SVOCs, total RCRA metals, TCLP 

RCRA metals, PCBs, TPH (DRO), isotopic uranium, gamma spectrometry, and silver field 

screening were then collected.  Samples were placed in appropriate containers, labeled, and sealed 

with custody tape.

Verification samples were collected from three locations of discolored soil or debris at the Battery 

Dump Site.  Surface samples (0 to 3 inches below ground surface [bgs]) were collected in 

decontaminated stainless-steel bowls and homogenized and containerized with disposable plastic 

scoops.  The samples were analyzed for total RCRA metals. 

Each sample container identified for laboratory analysis was wrapped in protective bubble wrap (if 

applicable), placed into a sealable bag, and stored in either an iced cooler or refrigerator with a trip 

blank (if applicable).  Sample media collected but not submitted to the laboratory was placed with 

soil cuttings and returned to the collection site. 

A.2.4 Boreholes Drilled at CAU 409

This section describes specific drilling, sampling, and subsurface geologic information for each of 

the borings drilled to investigate CAU 409.  Figure A.2-1 shows the location of each boring, and 
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Appendix B contains detailed lithologic/boring logs.  Section A.3.0 presents analytical results for 

soil samples submitted to the laboratory.      

A.2.4.1 Radiological Background Boring

Radiological background boring RBK01 was drilled to establish radiological FSLs and to establish 

the subsurface geology of the site.  The boring was drilled in an undisturbed portion of the 

exclusion zone.

Drilling and Sampling

Borehole RBK01 was continually cored to a total depth of 62.5 ft bgs.  Twenty-one foot long 

subsurface soil cores were collected at approximately 3-ft intervals in unlined, decontaminated 

split-spoon samplers.  These samples were bagged and labeled with appropriate sampling 

information and were used to establish subsurface radiological field-screening levels.  Three 

background soil samples (RBK0103, RBK0104, and RBK0105) were collected in unlined, 

decontaminated split-spoon samplers and submitted for laboratory analyses of isotopic uranium and 

gamma-emitting radionuclides.    

Geology at RBK01

The subsurface geology at RBK01 consists of a poorly sorted, crudely bedded, silty sand sequence.  

The cores were very friable and broke readily along fissile bedding planes.  Although friable, the 

sequence was fairly hard.  Possible crystalline evaporite mineralization was noted occasionally 

throughout the boring.  Angular to subrounded clasts and pebbles were common.  Based on this 

lithology, it was determined that RBK01 was drilled in an unexcavated and undisturbed area of the 

site, and the subsurface geology is representative of native soil.  

A.2.4.2 Septic Sludge Disposal Pit #1 Boring

Borehole DP101 was drilled to verify the location of Disposal Pit #1 and to collect soil samples to 

establish the vertical and lateral extent of contamination.  Boring DP101 was sited at the presumed 

center of Disposal Pit #1, identified by a circular depression and a stake placed by the Preliminary 

Assessment field crew. 
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Figure A.2-1
Boring Locations at CAU 409
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Drilling and Sampling

Borehole DP101 was continuously cored to a total depth of 40.0 ft bgs and soil cores were collected 

in decontaminated split-spoon samplers.  Initially, lexan liners were used in the split-spoon sampler.  

In the first core run (0.0-5.0 ft bgs), the lexan liner was crumpled and only 0.5 ft of core was 

recovered.  The second run (5.0-7.5 ft bgs) was shortened to minimize core loss.  Full recovery was 

achieved in this run, but it was not possible to observe the core through the lexan liner.  As a result, 

the use of lexan liners was abandoned for the completion of this borehole and for all remaining 

boreholes in the investigation. 

Five environmental soil samples and a duplicate QC soil sample were collected from DP101 at 

approximate 10-ft intervals.  The following samples were submitted for laboratory analysis based 

on criteria set forth in the CAIP:

• The sample directly at the fill/native soil interface (DP10106)

• The first of two consecutive samples where FSRs were less than FSLs (DP10107)

• The sample with the highest FSR (arbitrarily chosen as DP10103 because FSRs did n
exceed background)

• The duplicate QC sample (DP10199)

The samples were analyzed for total VOCs, TCLP VOCs, total SVOCs, TCLP SVOCs, total R

metals, TCLP RCRA metals, PCBs, TPH (DRO), TPH (GRO), isotopic uranium, and gamma

spectrometry.

Geology at DP101

The subsurface geology at DP101 consisted of a poorly developed soil from the surface to 10

characterized by abundant organic material.  From 10.0 ft bgs to 32.5 ft bgs, a very soft, 

unconsolidated, sandy silt was encountered.  The driller noted very fast drilling times through

interval.  From 32.5 ft bgs to total depth of 40.0 ft bgs, the sequence consisted of a poorly gr

sandy silt, with faint bedding planes and zones of crystalline mineralization.  The driller noted

harder drilling through this interval.  Based on this lithology, it was determined that DP101 

penetrated fill material to a depth of 32.5 ft bgs which was logged as the fill/native soil interfa

No identifiable septic sludge material was encountered in DP101. 
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A.2.4.3 Septic Sludge Disposal Pit #2 Boring

Borehole DP201 was drilled to verify the location of Disposal Pit #2 and to collect soil samples to 

establish the vertical and lateral extent of contamination.  DP201 was sited at the presumed center 

of Disposal Pit #2, identified by a circular depression and a stake placed by the Preliminary 

Assessment field crew.  

Drilling and Sampling

Borehole DP201 was continuously cored to a total depth of 50.0 ft bgs, and soil cores were 

collected in unlined and decontaminated split-spoon samplers. 

Seven environmental soil samples were collected from DP201 at approximate 10-ft intervals.  The 

following samples were submitted for laboratory analysis based on criteria set forth in the CAIP:

• The sample directly at the fill/native soil interface and the first of two consecutive sam
where FSRs were less than FSLs (DP20106 met both these criteria)

• The samples with the highest FSRs (arbitrarily chosen as DP20102 and DP20104 bec
FSRs did not exceed background)

The samples were analyzed for total VOCs, TCLP VOCs, total SVOCs, TCLP SVOCs, total R

metals, TCLP RCRA metals, PCBs, TPH (DRO), TPH (GRO), isotopic uranium, and gamma

spectrometry.  A geotechnical sample was collected from 50.0 to 51.0 ft bgs in native soil an

submitted for analysis of initial moisture content, dry bulk density, calculated porosity, moistu

retention characteristics, particle size distribution, and saturated and unsaturated hydraulic 

conductivity.

Geology at DP201

The subsurface geology of DP201 is similar to that of DP101.  A poorly developed soil was lo

from the surface to 5.0 ft bgs, and very soft, unconsolidated fill material was logged from 5.0 

to 42.0 ft bgs.  From 42.0 ft bgs to total depth of 51.0 ft bgs, the sequence was a fairly cohes

sandy silt with zones of scattered crystalline mineralization.  Based on this lithology, it was 

determined that DP201 penetrated fill material to a depth of 42.0 ft bgs, which was logged as

fill/native soil interface.  No identifiable septic sludge material was encountered in DP201.  
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A.2.4.4 Geophysical Anomaly Borings

Boreholes AN101 and AN201 were drilled to determine if the two anomalies identified during the 

summer 2000 geophysical investigation were additional disposal pits or features associated with 

disposal of septic tank sludge.  The anomalies were not staked, so a Trimble TSC1 Global 

Positioning System (GPS) unit was used to navigate to the survey coordinates.  After completion of 

the boreholes, coordinates of the drilled locations were recorded.  Statistical analysis of the pre- and 

post-drilling coordinates show that AN101 was drilled within 7.5 ft of the edge of the first anomaly 

and that AN201 was drilled within the boundary of the second anomaly.

Drilling and Sampling

AN101 was continuously cored from the surface to 15.0 ft bgs, augured to 40.0 ft bgs, then cored to 

a total depth of 42.5 ft bgs.  AN201 was continuously cored from the surface to 12.5 ft bgs, augured 

to 40.0 ft bgs, then cored to a total depth of 42.5 ft bgs.  This drilling plan was selected when 

examination of the surface cores showed that  was penetrated, indicating the borings were not sited 

on disposal features.  The bottom cores were collected to confirm this observation.

One environmental surface sample was collected from AN101.  Based on visual observation and 

field-screening results, this sample was not submitted for laboratory analysis.  There were no 

samples collected from AN201.

Geology at AN101 and AN201

The lithology of the cored intervals at AN101 and AN201 consisted of a thin soil underlain by soft, 

crumbly, fissile sandy silt with occasional clasts.  This lithology was identified as native soil and no 

fill material was encountered during coring.  No staining was observed in cores from either boring.  

Based on these observations, it is believed that AN101 and AN201 did not penetrate disposal pits.

A.2.4.5 Geologic Background Borings 

Geologic background borings RBK02 and RBK03 were drilled to confirm the presence or absence 

of trench-like features or anomalous depositional features.
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Drilling and Sampling

Borehole RBK02 was continuously cored from the surface to a total depth of 12.5 ft bgs.  Borehole 

RBK03 was continuously cored from the surface to a total depth of 7.5 ft bgs.  No samples were 

collected from either boring.

Geology at RBK02 and RBK03

Both borings penetrated a poorly developed surface soil, then crudely bedded, soft, friable, sandy 

silt sequences with scattered zones of crystallization.  This lithology consisted of native soil and is 

similar to  lithology logged in other boreholes at the site.  No fill material was encountered in either 

boring.

A.2.5 Field Screening

Field screening was performed as specified in the CAIP (DOE/NV, 2000).  Samples were field 

screened for VOCs, alpha/beta-emitting radionuclides, and silver.  Established FSLs were used to 

guide sample collection and to provide a basis for the selection of additional environmental samples 

for laboratory analyses.  

Volatile organic compounds were field screened with a photoionization detector, using the 

headspace method.  The FSL for headspace VOCs was established at 20 parts per million (ppm) or 

2.5 times background, whichever was greater.  None of the samples exceeded VOC FSLs. 

Radionuclides (alpha- and beta-emitters) were field screened with an Electra alpha/beta scintillator.  

The radiological FSL was defined as the mean background activity level plus two times the 

standard deviation of 20 background sample readings.  Radiological FSLs were established for both 

surface and subsurface samples.  Surface FSLs were determined by collecting readings from twenty 

background surface samples collected from an undisturbed portion of the site.  Subsurface FSLs 

were determined from twenty subsurface samples collected from borehole RBK01, as described in 

Section A.2.4.1.  None of the samples (surface or subsurface) exceeded radiological FSLs. 

Silver was field screened with a Spectrace Model 9240 XRF.  A FSL of 1,000 ppm was established 

in the DQO process and none of the samples exceeded this FSL.  For details of the XRF use and 

results, see Appendix C.
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A.3.0 Investigation Results

The analytical results of samples collected from the CAU 409 investigation have been compiled and 

evaluated to determine the presence and/or extent of contamination.  The analytical results are 

summarized in the following subsections.  The complete laboratory result data packages are 

retained in the project files.  

During the site investigation, a total of 23 environmental soil samples were collected (including two 

QC field duplicates) and 16 samples were submitted for laboratory analyses.  In addition, one 

geotechnical sample, two QC source blanks, two matrix spike/matrix spike duplicates (MS/MSD), 

one QC field blank, one QC equipment rinsate blank, and seven QC trip blanks were collected and 

submitted for laboratory analysis.  A list of the samples collected and the parameters analyzed for 

are presented in Table A.3-1.  The analytical parameters and laboratory analytical methods used for 

these investigations are presented in Table A.3-2.  Samples collected for chemical and radiological 

analyses were analyzed by Paragon Analytics, Inc. in Fort Collins, Colorado.  The geotechnical 

sample was analyzed by Daniel B. Stephens & Associates, Inc. in Albuquerque, New Mexico.  

The analytical parameters were selected through the application of site process knowledge 

according to the Guidance for the Data Quality Objectives Process (EPA, 1994b) and agreed upon 

during the DQO meeting.  Preliminary action levels for off-site laboratory analytical methods were 

determined during the DQO process and are based on Nevada Division of Environmental Protection 

(NDEP) Corrective Action Regulations (NAC, 1999) and the U.S. Environmental Protection 

Agency (EPA) Preliminary Remediation Goals (PRGs) (EPA, 1999b) for chemical parameters 

under the industrial scenario.  The PALs for  laboratory radiological methods are isotope-specific 

and are defined as the maximum activity for that isotope found in previously analyzed 

environmental samples taken from undisturbed background locations from Area 3 and Area 9 at 

TTR as well as the NTS.  The results of the DQO process are documented in the CAIP 

(DOE/NV, 2000), with the remainder of the documentation retained in the project files.  Sampling 

activities were designed to detect contaminants of potential concern and conducted to either 

confirm or disprove the assumptions made in the DQO process.        
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Table A.3-1
Samples Collected During the CAU 409 Field Investigation

 (Page 1 of 2)

Sample 
Location

Sample 
Number

Depth
bgs

Sample 
Matrix

Sample Type
Parameters 
Analyzed

Environmental (Characterization) Soil Samples

RBK01

RBK0103 9-10 ft Soil Environmental IsoU, GS

RBK0104 26.5-27.5 ft Soil Environmental IsoU, GS

RBK0105 53-54 ft Soil Environmental IsoU, GS

DP101

DP10103 0.0-0.5 ft Soil Environmental, MS/MSD Analytical Set 2

DP10199 0.0-0.5 ft Soil Duplicate of DP10103 Analytical Set 2

DP10106 30-31 ft Soil Environmental Analytical Set 2

DP10107 37.5-38.5 ft Soil Environmental Analytical Set 2

DP201

DP20102 10-11 ft Soil Environmental Analytical Set 2

DP20104 30-31 ft Soil Environmental Analytical Set 2

DP20106 42-43 ft Soil Environmental Analytical Set 2

DP201GT 50-51 ft Soil Geotechnical Analytical Set 3

Battery 
Dump Site

BDS0101 0-1 in. Soil Verification, MS/MSD Total RCRA Metals

BDS0102 0-1 in. Soil Duplicate of BDS0101 Total RCRA Metals

BDS0103  2-3 in. Soil Verification Total RCRA Metals

BDS0201 0-1 in. Soil Verification
Total RCRA Metals

TCLP Lead and 
Mercury

BDS0301 0-1 in. Soil Verification Total RCRA Metals

BDS0302 1-2 in. Soil Verification Total RCRA Metals

Field Quality Control Samples

Prepackaged RBK0101 N/A Water Trip Blank Total VOCs

Outside EZ RBK0102 N/A Water Source Blank Analytical Set 1

Prepackaged 409TRIP N/A Water Trip Blank Total VOCs

Decon Pad 409ER01 N/A Water Equipment Blank Analytical Set 1

Prepackaged RBK0106 N/A Water Trip Blank Total VOCs

Prepackaged DP10101 N/A Water Trip Blank Total VOCs

Outside EZ RBK0107 N/A Water Source Blank Analytical Set 1

Prepackaged DP101TA N/A Water Trip Blank Total VOCs
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A.3.1 Total Volatile Organic Compound Results

All total VOC results for soil samples submitted for analysis were below minimum reporting limits 

(MRLs) as established in the CAIP (DOE/NV, 2000).  Therefore, total VOCs were not detected in 

soil samples at concentrations exceeding PALs (EPA, 1999b).

A.3.2 Total Semivolatile Organic Compound Results

All total SVOC results for soil samples submitted for analysis were below MRLs as established in 

the CAIP (DOE/NV, 2000).  Therefore, total SVOCs were not detected in soil samples at 

concentrations exceeding PALs (EPA, 1999b).

A.3.3 Total Petroleum Hydrocarbons - Gasoline-Range Organics Results

All TPH (GRO) results for soil samples submitted for analysis were below MRLs as established in 

the CAIP (DOE/NV, 2000).  Therefore, TPH (GRO) was not detected in soil samples at 

concentrations exceeding PALs (NAC, 1999).

Prepackaged 40900TC N/A Water Trip Blank Total VOCs

Outside EZ 409FB01 N/A Water Field Blank Analytical Set 1

Prepackaged 40900TB N/A Water Trip Blank Total VOCs

Analytical Set 1 = total VOCs, total SVOCs, total RCRA Metals, PCBs, TPH (GRO), TPH (DRO), IsoU, GS
Analytical Set 2 = Analytical Set 1 plus TCLP VOCs, TCLP SVOCs, TCLP RCRA Metals
Analytical Set 3 = initial moisture content, dry bulk density, calculated porosity, moisture retention characteristics, particle 
size distribution, saturated and unsaturated hydraulic conductivity

Total RCRA Metals = arsenic, barium, cadmium, chromium, lead, mercury, selenium, silver
TCLP RCRA Metals = arsenic, barium, cadmium, chromium, lead, selenium, silver
N/A = Not Applicable
IsoU =  Isotopic uranium
GS =  Gamma spectrometry
TCLP = Toxicity Characteristic Leaching Procedure
EZ = Exclusion zone

Table A.3-1
Samples Collected During the CAU 409 Field Investigation

 (Page 2 of 2)

Sample 
Location

Sample 
Number

Depth
bgs

Sample 
Matrix

Sample Type
Parameters 
Analyzed
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A.3.4 Total Petroleum Hydrocarbons - Diesel-Range Organics Results

All TPH (DRO) results for soil samples submitted for analysis were below MRLs as established in 

the CAIP (DOE/NV, 2000).  Therefore, TPH (DRO) was not detected in soil samples at 

concentrations exceeding PALs (NAC, 1999).

A.3.5 Polychlorinated Biphenyls Results

All PCB results for soil samples submitted for analysis were below MRLs as established in the 

CAIP (DOE/NV, 2000).  Therefore, PCBs were not detected in soil samples at concentrations 

exceeding PALs (EPA, 1999b).  

Table A.3-2
Laboratory Analytical Methods Used for the

CAU 409 Investigation Samples

Analytical Parameter Analytical Method

Total volatile organic compounds SW-846 8260Ba

Total semivolatile organic compounds SW-846 8270Ca

Total petroleum hydrocarbons - gasoline-range SW-846 8015B modifieda

Total petroleum hydrocarbons - diesel-range SW-846 8015B modifieda

Polychlorinated biphenyls SW-846 8082a

Total RCRA metals (arsenic, barium, cadmium, 
chromium, lead, mercury, selenium, and silver)

Water - SW-846 6010B/7470Aa

Soil - SW-846 6010B/7471Aa

TCLP RCRA metals (arsenic, barium, cadmium, 
chromium, lead, mercury, selenium, and silver)

SW-846 1311/6010B/7470Aa

TCLP volatile organic compounds SW-846 1311/8260Ba

TCLP semivolatile organic compounds SW-846 1311/8270Ca

Isotopic Uranium
Water - HASL-300b and EPA 908.0c

Soil - HASL-300b

Gamma Spectrometry
Water - EPA 901.1c

Soil - HASL-300b 

a
EPA Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, 3rd Edition, Parts 1-4, SW-846 
(EPA, 1996)

b
Environmental Measurements Laboratory Procedures Manual, HASL-300 (DOE, 1997)

c
Prescribed Procedures for Measurements of Radioactivity in Drinking Water (EPA, 1980) or equivalent method
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A.3.6 Total RCRA Metal Results

The total RCRA metals results for soil samples detected above MRLs (DOE/NV, 2000) are 

presented in Table A.3-3. Arsenic, barium, chromium, and lead were the only metals detected 

above MRLs.  Except for arsenic, all the total RCRA metal results were below PALs 

(DOE/NV, 2000; EPA, 1999b).  

Arsenic was detected above the PAL of 2.7 milligrams per kilogram (mg/kg) in all of the soil 

samples analyzed.  The arsenic concentrations for the samples analyzed ranged from 2.8 mg/kg 

(Battery Dump Site) to 8.4 mg/kg (Septic Sludge Disposal Pit #2) with a mean concentration of 

5.7 mg/kg. 

The PAL of 2.7 mg/kg is lower than the 7 to 8 mg/kg mean concentration of arsenic in silt from the 

Nellis Air Force Range (NBMG, 1998; Moore, 1999) and lower than range of concentrations of 6 to 

43 mg/kg in soils from locations near the TTR (SNL, 1999).  Data from previous sampling efforts 

in or near Area 3 also reveal arsenic concentrations as high as 24.1 mg/kg from undisturbed 

locations (DOE/NV, 1998).  Although arsenic concentrations presented in Table A.3-3 exceed the 

PAL of 2.7 mg/kg, these levels are considered representative of ambient conditions at the sites.    

A.3.7 TCLP Volatile Organic Compound Results

All TCLP VOC results for soil samples submitted for analysis were below MRLs as established in 

the CAIP (DOE/NV, 2000).  Therefore, TCLP VOCs were not detected in soil samples at 

concentrations exceeding PALs (CFR, 2000). 

A.3.8 TCLP Semivolatile Organic Compound Results

All TCLP SVOC results for soil samples submitted for analysis were below MRLs as established in 

the CAIP (DOE/NV, 2000).  Therefore, TCLP SVOCs were not detected in soil samples at 

concentrations exceeding PALs (CFR, 2000).
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ncern (mg/kg)

d Selenium Mercury

0 10,000 610

-- --
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-- --
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-- --

0.7 4.8

0.76 3.7

0.64 1.2

0.77 19

-- 2.4

-- 4.8

a

Table A.3-3
Soil Sample Results for Total RCRA Metals Detected Above

Minimum Reporting Limits

Sample
Location

Sample Number
Depth

 Below Ground 
Surface

Contaminants of Potential Co

Arsenic Barium Chromium Lea

Preliminary Action Levels (mg/kg)a 2.7 100,000 450 1,00

DP101

DP10103 0.0 - 0.5 ft 6.6 140 7.2 12

DP10199 0.0 - 0.5 ft 6.5 140 6.8 12

DP10106 30 - 31 ft 6.9 79 4.6 5.5

DP10107 37.5 - 38.5 ft 4.4 91 6.0 6.9

DP201

DP20102 10 - 11 ft 6.9 110 6.0 8.6

DP20104 30 - 31 ft 8.4 120 5.5 8.7

DP20106 42 - 43 ft 6.0 130 5.6 9.9

Battery 
Dump Site

BDS0101 0 -1 in. 4.8 120 5.8 21

BDS0102 0 -1 in. 5.1 120 6.2 23

BDS0103 2-3  in. 5.8 160 7.8 14

BDS0201 0-1 in. 5.8 150 8.2 71

BDS0301 0-1 in. 4 110 5.5 14

BDS0302 1-2 in. 2.8 90 3.8 12

EPA Region 9, Industrial PRGs (EPA, 1999b)
-- = Non Detect
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A.3.9 TCLP RCRA Metals Results

All TCLP RCRA metals results for soil samples submitted for analysis were below MRLs as 

established in the CAIP (DOE/NV, 2000).  Therefore, TCLP RCRA metals were not detected in 

soil samples at concentrations exceeding PALs (CFR, 2000).   

A.3.10 Isotopic Uranium Results

Isotopic uranium results for soil samples detected above MRLs (DOE/NV, 2000) are presented in 

Table A.3-4.  All results are within two sigma error of the background range and are not 

distinguishable from background concentrations listed in the Off-Site Radiation Exposure Review 

Project, Phase II Soils Program (McArthur and Miller, 1989) or the Environmental Monitoring 

Report for the Proposed Ward Valley, California, Low-Level Radioactive Waste (LLRW) Facility 

(Atlan-Tech, 1991); therefore, they do not exceed PALs (DOE/NV, 2000).    

A.3.11 Gamma Spectrometry Results

Gamma spectrometry results for soil samples detected above MRLs (DOE/NV, 2000) are presented 

in Table A.3-5.  Except for Th-234 detected in sample DP20104, the results are within two sigma 

error of background range and are not distinguishable from background concentrations listed in the 

Off-Site Radiation Exposure Review Project, Phase II Soil Program (McArthur and Miller, 1989) 

or the Environmental Monitoring Report for the Proposed Ward Valley, California, Low-Level 

Radioactive Waste (LLRW) Facility (Atlan-Tech, 1991); therefore, they do not exceed PALs 

(DOE/NV, 2000).     

Thorium-234 was detected at an estimated concentration of 7.5 ± 3.1 picocuries per gram (pC

sample DP20104.  However, Th-234 should be in secular equilibrium with the parent radionu

U-238, and have the same radioactivity.  U-238 was analyzed using alpha spectrometry, a m

accurate method for determining radioactivity.  The U-238 concentration for this same sampl

reported at 1.54 +/- 0.24 pCi/g.  The true Th-234 concentration should be similar to this value

can be considered no greater than background. 
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Although alpha spectrometry was utilized to verify Th-234 activity with that of U-238, ITLV has a 

high degree of confidence in the remaining gamma spectrometry results.  All radioanalytical data 

undergoes data verification and validation prior to being reported.    

A.3.12 Geotechnical Results

Sample DP201GT was collected from undisturbed strata at the base of boring DP201.  The sample 

was collected from 50.0 to 51.0 ft bgs in two, 6-in. long, brass sleeves which were capped to retain 

in situ hydraulic and physical properties.  The sample was analyzed for parameters shown in 

Table A.3-1, and analytical results (presented in Appendix D) indicate that the native soil consists 

of loose, unconsolidated, silty sand.

Table A.3-4
Soil Sample Results for Isotopic Uranium Detected 

Above Minimum Reporting Limits

Sample
Location

Sample
Number

Depth
(ft bgs)

Contaminants of Potential Concern (pCi/g)

Uranium-234a Uranium-235a Uranium-238b

Background Concentration Range 0.10 - 2.6 <0.05 - 0.10 0.21 - 3.2

DP101

DP10103 0.0 - 0.5 1.29 ± 0.21 0.076 ± 0.031 1.21 ± 0.20

DP10199 0.0 - 0.5 1.29 ± 0.21 0.063 ± 0.027 1.23 ± 0.20

DP10106 30 - 31 1.99 ± 0.31 0.107 ± 0.038 1.85 ± 0.29

DP10107 37.5 - 38.5 1.91 ± 0.28 0.096 ± 0.032 1.85 ± 0.28

DP201

DP20102 10 - 11 1.56 ± 0.24 0.071 ± 0.027 1.49 ± 0.23

DP20104 30 - 31 1.85 ± 0.28 0.099 ± 0.035 1.54 ± 0.24

DP20106 42 - 43 1.70 ± 0.25 0.075 ± 0.026 1.56 ± 0.23

RBK01

RBK0103 9 - 10 1.45 ± 0.24 0.067 ± 0.029 1.13 ± 0.19

RBK0104 26.5 - 27.5 1.74 ± 0.26 0.102 ± 0.033 1.51 ± 0.23

RBK0105 53 - 54 1.81 ± 0.27 0.091 ± 0.031 1.64 ± 0.25

a
Background concentration listed in Environmental Monitoring Report for the Proposed Ward Valley, California, 
Low-Level Radioactive Waste (LLRW) Facility (Atlan-Tech, 1991)

b
Background concentration listed or derived in Off-Site Radiation Exposure Review Project, Phase II Soil Program 
(McArthur and Miller, 1989)
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eporting Limits

Sample
Locatio

)

Pb-214b Th-234b Tl-208a

0.5 - 2.9 0.21 - 3.2 0.5 - 3.4

DP101

4 2.09 ± 0.53 -- 0.85 ± 0.24

0 1.66 ± 0.39 -- 0.82 ± 0.32

7 2.11 ± 0.43 -- 0.61 ± 0.14

4 2.12 ± 0.51 -- 0.81 ± 0.18

DP201

7 1.86 ± 0.38 -- 0.76 ± 0.18

3 2.04 ± 0.46 7.5 ± 3.1(J) 0.64 ± 0.16

9 1.83 ± 0.41 -- 0.80 ± 0.21

RBK01

7 1.70 ± 0.38 -- 0.54 ± 0.19

6 1.77 ± 0.43 -- 0.61 ± 0.19

6 1.71 ± 0.37 -- 0.98 ± 0.23

a
Backgro RW) Facility (Atlan-Tech, 1991)

b
Backgro

-- = Not d
J = Estim
Ac = Actin
Bi = Bism
Cs = Ces
K = Potas
Pb = Lead
Th = Thor
Tl = Thall
Table A.3-5
Soil Sample Results for Gamma Spectrometry Detected Above Minimum R

n

Sample
Number

Depth
(ft bgs)

Contaminants of Potential Concern (pCi/g

Ac-228a Bi-212b Bi-214a Cs-137b K-40a Pb-212a

Background 
Concentration Range

<0.4 - 3.64 0.49 - 2.4 <0.1 - 3.47 0.04 - 7.0 11 - 96 0.86 - 2.9

DP10103 0.0 - 0.5 2.68 ± 0.63 -- 1.79 ± 0.46 0.61 ± 0.23 30.3 ± 5.2 1.85 ± 0.3

DP10199 0.0 - 0.5 2.31 ± 0.63 -- 1.86 ± 0.48 0.49 ± 0.14 30.5 ± 4.7 1.69 ± 0.3

DP10106 30 - 31 2.32 ± 0.56 -- 2.02 ± 0.43 -- 31.4 ± 4.7 1.68 ± 0.2

DP10107 37.5 - 38.5 2.13 ± 0.72 2.88 ± 0.82 2.36 ± 0.49 -- 33.4 ± 5.4 1.95 ± 0.3

DP20102 10 - 11 1.57 ± 0.39 -- 1.76 ± 0.37 -- 29.8 ± 4.4 1.67 ± 0.2

DP20104 30 - 31 2.20 ± 0.59 -- 1.94 ± 0.42 -- 24.6 ± 4.1 2.20 ± 0.7

DP20106 42 - 43 2.38 ± 0.61 -- 1.95 ± 0.48 -- 28.9 ± 4.2 1.86 ± 0.2

RBK0103 9 - 10 2.16 ± 0.58 -- 1.56 ± 0.39 -- 24.3 ± 3.9 1.49 ± 0.2

RBK0104 26.5 - 27.5 2.39 ± 0.62 -- 1.97 ± 0.56 -- 28.4 ± 4.8 2.85 ± 0.5

RBK0105 53 - 54 3.02 ± 0.69 -- 1.72 ± 0.43 -- 30.2 ± 4.8 2.24 ± 0.3

und concentration listed in Environmental Monitoring Report for the Proposed Ward Valley, California, Low-Level Radioactive Waste (LL
und concentration listed or derived in Off-Site Radiation Exposure Review Project, Phase II Soil Program (McArthur and Miller, 1989)

etected above minimum detectable concentration
ated value tentatively identified by laboratory
ium

uth
ium
sium

ium
ium



CAU 409 CADD/CR
Appendix A
Revision:  0
Date:  06/15/2001
Page A-24 of A-38
A.4.0 Quality Assurance

The results of QA/QC activities for the CAU 409 corrective action investigation are summarized in 

the following text.  Detailed information regarding the QA program is contained in the Industrial 

Sites QAPP (DOE/NV, 1996).

Quality control results are typically discussed in terms of precision, accuracy, representativeness, 

completeness, and comparability.  These terms are described in the following sections.

A.4.1 Precision

Precision is a quantitative measure of the variability of a group of measurements from their average 

value.  Precision is assessed for inorganic analysis by collecting and analyzing duplicate field 

samples and comparing the results with the original sample.  Precision is also assessed by creating, 

preparing, analyzing, and comparing laboratory duplicates from one or more field samples in 

inorganic analyses and MS/MSD samples for organic analyses.  Precision is reported as relative 

percent difference (RPD), which is calculated as the difference between the measured 

concentrations of duplicate samples, divided by the average of the two concentrations, and 

multiplied by 100.  Any deviation from these requirements has been documented and explained and 

the related data qualified accordingly.  The qualification process is described in Section A.4.7.1.

A.4.2 Accuracy

Analytical accuracy is defined as the nearness of a measurement to the true or accepted reference 

value.  It is the composite of the random and systematic components of the measurement system 

and measures bias in a measurement system.  The random component of accuracy is measured and 

documented through the analyses of spiked samples.  Sampling accuracy is assessed by evaluating 

the results of spiked samples and laboratory control samples.  Accuracy measurements are 

calculated as percent recovery (%R) by dividing the measured sample concentration by the true 

concentration and multiplying the quotient by 100.

Field accuracy is assessed by confirming that the documents of record track the sample from origin, 

through transfer of custody, to disposal.  The goal of field accuracy is for all samples to be collected 
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from the correct locations at the correct time, placed in a correctly labeled container with the correct 

preservative, and sealed with custody tape to prevent tampering.  All samples in this sampling event 

were properly collected and forwarded to the laboratory as described above. 

A.4.3 Representativeness

Representativeness expresses the degree to which sample data accurately and precisely represent a 

characteristic of a population, parameter variations at a sampling point, or an environmental 

condition (EPA, 1987).  Sample representativeness was achieved through the implementation of a 

sampling program designed to ensure proper sampling locations, number of samples, and the use of 

validated analytical methods.  Representativeness was assessed through analysis of duplicate 

samples.  Representativeness of the samples taken in this sampling event was assured by collecting 

the specified number of samples (DOE/NV, 2000) and by analyzing them using the approved 

analytical methods shown in Table A.3-2. 

A.4.4 Completeness

Completeness is defined as the percentage of measurements made that are judged to be valid.  A 

sampling and analytical requirement of 80 percent completeness was established and achieved for 

this project (DOE/NV, 1996). 

The specified sampling locations were utilized as planned.  All samples were collected as specified 

in the CAIP (DOE/NV, 2000), with the exception that only one geotechnical sample was collected.  

All sample containers reached the laboratory intact and properly preserved (when applicable).  

Sample temperature was maintained during shipment to the laboratory, and sample chain of custody 

was maintained during sample storage and/or shipment (DOE/NV, 1996).

A.4.5 Comparability

Comparability is a qualitative parameter expressing the confidence with which one data set can be 

compared to another (EPA, 1987).  To ensure comparability, the field and sampling activities were 

performed and documented in accordance with approved procedures, and all samples were 

collected in accordance with the CAIP (DOE/NV, 2000).  Approved standardized methods and 
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procedures were also used to analyze and report the data (e.g., Contract Laboratory Program [CLP] 

and/or CLP-like data packages).  This approach ensures that the data from this project can be 

compared to other data sets.  Based on the minimum comparability requirements specified in the 

Industrial Sites QAPP (DOE/NV, 1996), all requirements were met. 

Field (i.e., sample-handling) documentation, laboratory nonconformance reports, and the precision 

and accuracy of quality-control sample results were evaluated for their effect on the results of the 

associated environmental soil samples.  The environmental sample results were then qualified 

according to processes outlined in the following sections.  Documentation of the data qualifications 

resulting from these reviews is retained in project files as both hard copy and electronic media.

A.4.6 Tier I and Tier II Data Evaluations

All laboratory data from samples collected at CAU 409 have been evaluated for data quality 

according to EPA Functional Guidelines (EPA, 1994a and 1999a).  These guidelines were 

implemented in a tiered process and are presented in the following text.  Only valid data, whether 

estimated (i.e., J-qualified) or not, were used.

Changes resulting from the data evaluation process are documented in project files and summarized 

in memoranda for each sample delivery group (SDG).  These memoranda are maintained with the 

SDGs in project files. 

A.4.6.1 Tier I Evaluation

Tier I evaluation for both chemical and radiological analysis examines (but is not limited to):

• Sample count/type consistent with chain of custody
• Analysis count/type consistent with chain of custody
• Correct sample matrix 
• Significant problems stated in cover letter or case narrative
• Completeness of certificates of analysis
• Completeness of CLP or CLP-like packages
• Completeness of signatures, dates, and times on chain of custody
• Condition-upon-receipt, variance form included
• Requested analyses performed on all samples
• Date received/analyses given for each sample
• Correct concentration units indicated
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ry 
• Electronic data transfer supplied
• Results reported for field and laboratory QC samples
• Whether or not the deliverable met the overall objectives of the project
• Proper field documentation accompanies project packages

A.4.6.2 Tier II Evaluation

Tier II evaluation for both chemical and radiological analysis examines (but is not limited to):

Chemical:

• Correct detection limits achieved

• Sample date, preparation date, and analysis date for each sample

• Holding time criteria met

• QC batch association for each sample

• Cooler temperature upon receipt

• Sample pH for aqueous samples, as required

• Detection limits properly adjusted for dilution, as required

• Blank contamination evaluated and applied to sample results/qualifiers

• MS/MSD %R and RPDs evaluated and applied to laboratory results/qualifiers

• Field duplicate RPDs evaluated using professional judgement and applied to laborato
results/qualifiers

• Laboratory duplicate RPDs evaluated and applied to laboratory results/qualifiers

• Surrogate %Rs evaluated and applied to laboratory results/qualifiers

• Laboratory control sample %R evaluated and applied to laboratory results/qualifiers

• Initial and continuing calibration evaluated and applied to laboratory results/qualifiers

• Internal standard evaluated and applied to laboratory results/qualifiers

• Mass spectrometer tuning criteria

• Organic compound quantitation 

• Inductively coupled plasma (ICP) interference check sample evaluation

• Graphite furnace atomic absorption quality control

• ICP serial dilution effects
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• Recalculation of 10 percent of laboratory results from raw data

Radioanalytical:

• Correct detection limits achieved

• Blank contamination evaluated and applied to sample results/qualifiers

• Certificate of Analysis consistent with data package documentation

• Quality control sample results (e.g., duplicates, laboratory control samples, laboratory
blanks) evaluated and applied to laboratory result qualifiers

• Sample results, error, and minimum detectable activity evaluated and applied to labor
result qualifiers

• Detector system calibrated to National Institute for Standards and Technology (NIST)-
traceable sources

• Calibration source preparation was documented, demonstrating proper preparation an
appropriateness for sample matrix, emission energies, and concentrations

• Detector system response to daily, weekly, and monthly background and calibration ch
which may include peak energy, peak centroid, peak full-width half-maximum, and pe
efficiency, depending on the detection system

• Tracers NIST-traceable, appropriate for the analysis performed, and recoveries that m
QC requirements

• Documentation of all QC sample preparation complete and properly performed

• QC sample results (e.g., calibration source concentration, percent recovery, and RPD
verified

• Spectra lines, emissions, particle energies, peak areas, and background peak areas s
the identified radionuclide and its concentration

• Recalculation of 10 percent of laboratory results from raw data

A.4.6.3 Tier III Evaluation

A Tier III evaluation looks at all the items evaluated in the Tier II evaluation, but for only a lim

number of samples (typically 5 percent).  It serves as a check on the Tier II process.  The Tie

review includes the additional evaluations:

Chemical:

• Recalculation of laboratory results from raw data for all samples submitted for Tier III
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Radioanalytical:

• Radionuclides and their concentration appropriate considering their decay schemes a
half-lives

• Each identified line in spectra verified against emission libraries and calibration results

• Independent identification of spectra lines, area under the peaks, and quantification o
radionuclide concentration in a random number of sample results

• Recalculation of laboratory results from raw data for all samples submitted for Tier III

A Tier III review of 5 percent of the samples was conducted by TechLaw, Inc. in Lakewood, 

Colorado.  No changes to analytical results or qualifiers occurred as a result of the review. 

A.4.7 Quality Control Samples

Thirteen QC samples (i.e., two source blanks, one MS/MSD, one field blank, one field duplic

one equipment rinsate blank, and seven trip blanks) were collected and submitted for labora

analyses, as shown in Table A.3-1.  The blanks and duplicates were assigned individual sample

numbers and sent to the laboratory “blind.”  Additional samples were selected by the laborat

be analyzed as laboratory duplicates.  Documentation related to the collection and analysis o

samples is retained in project files.  

A.4.7.1 Field Quality Control Samples

Review of the field-collected blank analytical data for the investigation sampling indicates tha

cross-contamination did not occur during sample collection.  Field blanks, source blanks, an

equipment rinsate blanks were analyzed for the parameters listed in Table A.3-1, and trip blanks 

were analyzed for total VOCs only. 

Arsenic was detected at 0.013 milligrams per liter (mg/L) in QC source blank sample RBK01

This concentration is barely above the Contract-Required Detection Limit (CRDL) of 0.01 mg

The sample was collected from the water storage tank on the decontamination unit which ha

filled with water pumped from Well #6 at the TTR.  Arsenic was not detected in QC equipmen

rinsate blank sample 409ER01, demonstrating the efficacy of the decontamination procedure

result, the arsenic detection in sample RBK0107 did not affect analytical results of environme

soil samples, and did not impact the data validation process. 
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One field duplicate soil sample (DP10199) was sent as a blind sample to the laboratory to be 

analyzed for the analytical parameters listed in Table A.3-1.  For this sample, the duplicate results 

precision (i.e., RPD between the environmental sample results and its corresponding field duplicate 

sample results) were evaluated to the guidelines set forth in EPA Functional Guidelines 

(EPA, 1994a and 1999a).  The EPA Functional Guidelines state that there are no required review 

criteria for field duplicate analyses comparability, but allow the data reviewer to exercise 

professional judgement.  The RPD between some environmental sample results and their 

corresponding field duplicate sample results exceeded the 20 percent criteria stated in the Industrial 

Sites QAPP (DOE/NV, 1996b) for some target analytes.  The variability in the results between the 

environmental sample and its corresponding field duplicate sample could be attributed to 

nonhomogeneous samples and the difficulties associated with collecting identical soil field 

samples.  It is expected that soil field duplicate results will have a greater variance than water 

matrices. 

The laboratory duplicate samples were compared to the criteria set forth in the EPA Functional 

Guidelines (EPA, 1994a and 1999a), and the associated sample results were qualified accordingly.  

Both detections and nondetections have been qualified as estimated (J and UJ, respectively) if the 

relative percent difference between an environmental sample and its laboratory duplicate fell 

outside established criteria.

One field sample (DP10103) was selected for use as MS/MSD samples.  The %R of these samples 

(a measure of accuracy) and the RPDs in these sample results (a measure of precision) were 

compared to EPA Functional Guideline criteria (EPA, 1994a and 1999a).  The results were used to 

qualify associated environmental sample results accordingly.

The EPA Functional Guidelines for review of organic data state that no data qualification action is 

taken on the basis of MS/MSD results alone (EPA, 1999a).  The data reviewer exercises 

professional judgement in considering these results in conjunction with the results of laboratory 

control samples (LCSs) and other QC criteria in applying qualifications to the data.  

The EPA Functional Guidelines for inorganic data review allows professional judgement to be 

applied in evaluating the results of matrix spikes (EPA, 1994a).  Generally, if spike recovery is 
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greater than the upper acceptance limits (>125%), nondetections are acceptable for use.  If spike 

recovery is greater than the upper acceptance limit (>125%) or less than the lower acceptance limit 

(<75%), positive results are qualified as estimated (J).  If spike recovery falls within the range of 

30-74%, nondetections are qualified as estimated (UJ).  If spike recovery is  less than 30 percent 

(grossly low), positive results are qualified as estimated (J), and nondetections are qualified as 

unusable (R).  

A.4.7.2 Laboratory Quality Control Samples

Analysis of method QC blanks and surrogate spikes for organic analyses, method blanks, 

preparation blanks, initial and continuing calibration blanks for total metals, and LCS were 

performed for each SDG by Paragon Analytics, Inc.  The results of these analyses were used to 

qualify associated environmental sample results according to EPA Functional Guidelines 

(EPA, 1994a and 1999a). 

The EPA Functional Guidelines (EPA, 1994a and 1999a) state that no qualification action is taken 

if a compound is found in an associated blank, but not in the sample, or if a compound is found in 

the sample, but not in an associated blank.  The action taken when a compound is detected in both 

the sample and the associated blank varies depending upon the analyte involved and is described as 

“The 5X/10X Rule.”

For most VOCs, SVOCs, herbicides, PCBs, and pesticides, if an analyte is detected in the sa

and was also detected in an associated blank, the result is qualified as undetected (U) if the 

concentration is less than five times (5X) the blank concentration.  

For the common laboratory contaminants (e.g., methylene chloride, acetone, 2-butanone [m

ethyl ketone or MEK], and phthalate esters [especially bis {2-ehtylhexyl} phthalate]), the facto

raised to ten times (10X) the blank concentration.  The sample result is elevated to the quan

limit if it is less than the quantitation limit, or remains unaltered if the sample result is greater

or equal to the quantitation limit, and qualified as undetected (U).  

For inorganics (i.e., metals), sample results greater than the instrument detection limit, but le

five times (5X) the amount found in an associated blank, are qualified as undetected (U).  Th
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no common metallic laboratory contaminants, so there is no “10X rule” for metals, and the sa

result is never altered.  When applying the 5X criteria to soil sample data or calibration blank

the raw data results are used to evaluate and qualify the reported results on the Certificate o

Analysis.

Surrogate spikes, or system monitoring compounds, are added to the environmental sample

analyzed by chromatographic techniques for VOCs, SVOCs, pesticides, PCBs, herbicides, ga

and diesel.  Surrogate compounds are analytes that are not expected to be present in assoc

environmental samples, but behave similar to target compounds chromatographically.  Know

amounts of each surrogate are added prior to sample preparation and are carried throughou

preparation/analysis procedure.  The percent recoveries of these surrogate compounds give

measure of the anticipated recoveries of the target compounds whose chromatographic beh

they mimic.

If any surrogate percent recoveries are out of the acceptable range (which differs for each su

in each method), laboratory protocol requires the sample be reprepared and/or reanalyzed.  

the surrogate recoveries are acceptable on the second run, only the second analysis results

reported.  When both analyses yield the same unacceptable range, the results of both analy

reported.

The evaluation of surrogate spike recovery results is not straightforward.  The functional guid

suggest several optional approaches, but require the data reviewer to exercise professional 

judgement in reviewing surrogate data and qualifying associated data as estimated (J or UJ,

detections or nondetections, respectively) or unusable (R). 

One laboratory duplicate analysis for metals was performed for each SDG that reported tota

metals.  The duplicate results are compared to the results of the original sample to give a mea

analytical laboratory precision.  If the results from a duplicate analysis for a particular analyte

outside the control limits, the EPA Functional Guidelines for Inorganic Data Review (EPA, 1994a) 

call for all results for that analyte in all associated samples of the same matrix to be qualified

estimated (J).  



CAU 409 CADD/CR
Appendix A
Revision:  0
Date:  06/15/2001
Page A-33 of A-38
Laboratory control samples, also known as blank spikes, consist of known quantities of target 

compounds added to purified sand or deionized, distilled water, prepared and analyzed along with 

the environmental samples in the sample delivery group.  The percent recoveries of the compounds 

in the LCS give a measure of laboratory accuracy.  The functional guidelines call for the data 

reviewer to use professional judgement to qualify associated data according to established criteria.  

Documentation of data qualification resulting from the application of these guidelines is retained in 

project files as both hard copy and electronic media.

A.4.8 Field Nonconformances

Three field nonconformances were noted for this project.  One nonconformance pertained to 

collection of investigation-derived waste (IDW) samples.  An IDW rinsate sample was not 

collected as stipulated in the CAIP.  These samples are collected for waste management 

determinations so this nonconformance did not compromise data quality.  The other 

nonconformance pertained to chain-of-custody documentation.  Two chain-of-custody forms were 

improperly signed.  However, the samples documented on these forms were received by the 

laboratory intact with unbroken custody tape so this nonconformance did not compromise data 

quality.  Documentation of the nonconformances are retained in project files.

Another nonconformance was identified as it relates to the collection of biased soil samples.  A 

small amount of debris and discolored soil, less than 1 cubic foot, was removed from the Battery 

Dump Site as part of the housekeeping activities.  Samples of the discolored soil were not collected.  

Verification sample analytical results collected where discolored soil and debris were removed 

show that there is no contamination above action levels remaining at the site.  There are no records 

available documenting the disposal of the specific debris/soil removed as part of the housekeeping 

activities.

A.4.9 Laboratory Nonconformances 

One laboratory nonconformance was noted for this project.  The nonconformance resulted from 

equipment failure during the zero headspace extraction process.  This nonconformance has been 

accounted for in the data qualification process.  Documentation of these results is retained in project 

files. 
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A.5.0 Summary

Analysis of the data generated from corrective action investigation activities at CAU 409 indicates 

the following:

• The Battery Dump Site was located and verification samples were collected from thre
locations where debris or discolored soil associated with discarded batteries and dam
casings were removed.  All concentrations of total RCRA metals were below PALs 
established in the CAIP (DOE/NV, 2000) except for arsenic.  Although the concentrati
of arsenic exceeded the PAL, the concentrations are considered representative of am
conditions for the TTR.  The discarded batteries were transferred to the TTR recycling
collection point or the TTR Hazardous Waste Accumulation Facility, the construction 
debris was transferred to the TTR scrap yard, and confirmatory photographs of the sit
cleanup were taken.

• A small amount of debris and discolored soil, less than 1 cubic foot, was removed from
Battery Dump Site as part of the housekeeping activities.  Samples of the discolored s
were not collected.  Verification sample analytical results collected where discolored s
and debris were removed show that there is no contamination above action levels rem
at the site.  There are no records available documenting the disposal of the specific 
debris/soil removed as part of the housekeeping activities.

• The locations and general configurations of the two Septic Sludge Disposal Pits were
identified.  The disposal pits were found to be shallower than anticipated and neither o
them contained any identifiable septic sludge or other contamination.

• The Septic Sludge Disposal Pits are discrete features. There are no trench-like featur
anomalous depositional features between the two disposal pits.

• One of the anomalies detected during the summer 2000 geophysical investigation wa
drilled and is not believed to be a disposal pit, based on lithology and visual observati
soil core.  Drilling did not locate the other identified anomaly.   

• All concentrations of total VOCs, total SVOCs, TPH (DRO), TPH (GRO), TCLP VOCs
TCLP SVOCs, TCLP RCRA metals, and PCBs in soil samples were below the PALs 
outlined in the CAIP (DOE/NV, 2000).

• All concentrations of total RCRA metals in soil samples were below PALs established i
CAIP (DOE/NV, 2000) except for arsenic.  Although the concentrations of arsenic exce
the PAL, the concentrations are considered representative of ambient conditions for th
TTR. 

• Isotopic uranium results for soil samples are not considered to be statistically different
their respective established background levels and, therefore, are below PALs.

• Gamma spectrometry results for soil samples, except for Th-234 detected in one samp
not considered to be statistically different from their respective established backgroun
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levels and, therefore, are below PALs.  Thorium-234 was tentatively identified (estimated 
value) in one sample.  However, Th-234 should be in secular equilibrium with the parent 
radionuclide, U-238, and have the same radioactivity.  The U-238 concentration for this 
same sample was reported at a concentration below the established background level.  The 
true Th-234 concentration should be similar to this value, and can be considered no greater 
than background.

• Field-screening results did not exceed established FSLs.
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Appendix C

Field Screening of Soil for Silver by X-Ray 
Fluorescence (XRF)

(As received from Bechtel Nevada [BN])

























Appendix D

Geotechnical Analytical Results 







































Appendix E

Documentation of Housekeeping Closure Activities
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NEVADA ENVIRONMENTAL RESTORATION PROJECT
DOCUMENT REVIEW SHEET

1. Document Title/Number:   Draft Corrective Action Decision Document/Closure Report for Corrective Action 
Unit 409:  Other Waste Sites, Tonopah Test Range, Nevada

2. Document Date:  April 2001

3. Revision Number:  0 4. Originator/Organization:  IT Corporation

5. Responsible DOE/NV ERP Project Mgr.:  Janet Appenzeller-Wing 6. Date Comments Due:  May 10, 2001

7. Review Criteria:  Full

8. Reviewer/Organization/Phone No.:  Gregory A. Raab, NDEP, 486-2867 9. Reviewer’s Signature:  

10. Comment 
Number/
Location

11. Type* 12. Comment 13. Comment Response 14. Accept

1)  In accordance with requirements specified in the revised 
standardized outline for CADD/CRs, March 2001, the 
following section needs additional information pertaining to 
DQOs: 1.3-CADD/CR Contents.  In addition, the following 
sections need to be added to the CADD/CR: Section 2.2.1; 
Section 2.2.2; an Appendix on DQOs as Developed in the 
CAIP; and an Appendix on Data Assessment. 

The revised standardized outline of CADD/CRs will be 
implemented starting July 1, 2001. 

Yes

2) Section 
A.3.11 Gamma 
Spectrometry 
Results

Since the gamma-spectrometry result for Th-234 
(7.5+/-3.1 pCi/g) is being discounted, and the “true” 
Th-234 activity is actually equivalent to the 
alpha-spectroscopy result of U-238 (1.54+/-0.24 pCi/g), how 
much confidence to you have in the other 
gamma-spectrometry results?

Added sentence:

Although alpha spectrometry was utilized to verify 
Th-234 activity with the U-238 activity, ITLV has a 
high degree of confidence in the remaining gamma 
spectrometry results.  All radioanalytical data 
undergoes data verification and validation prior to 
being reported.’

Yes

a Comment Types:  M = Mandatory, S = Suggested.
Return Document Review Sheets to DOE/NV Environmental Restoration Division, Attn:  QAC, M/S 505.
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