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EXECUTIVE SUMMARY 

Corrective Action Unit (CAU) 139 is identified in the Federal Facility Agreement and Consent 
Order (FFACO) as “Waste Disposal Sites” and consists of the following seven Corrective 
Action Sites (CASs), located in Areas 3, 4, 6, and 9 of the Nevada Test Site: 
· CAS 03-35-01, Burn Pit 
· CAS 04-08-02, Waste Disposal Site 
· CAS 04-99-01, Contaminated Surface Debris 
· CAS 06-19-02, Waste Disposal Site/Burn Pit 
· CAS 06-19-03, Waste Disposal Trenches 
· CAS 09-23-01, Area 9 Gravel Gertie 
· CAS 09-34-01, Underground Detection Station 

Closure activities were conducted from December 2008 to April 2009 according to the FFACO 
(1996, as amended February 2008) and the Corrective Action Plan for CAU 139 
(U.S. Department of Energy, National Nuclear Security Administration Nevada Site Office, 
2007b).  The corrective action alternatives included No Further Action, Clean Closure, and 
Closure in Place with Administrative Controls.  Closure activities are summarized in Table 1. 
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TABLE 1.  SUMMARY OF CORRECTIVE ACTION UNIT 139 CLOSURE ACTIVITIES 
CAS CAS NAME CLOSURE METHOD COC CLOSURE ACTIVITIES 

03-35-01 Burn Pit Clean Closure Pu-239 

· Contaminated soil and debris were removed at two locations. 
· Verification samples were collected. 
· As a BMP, debris was excavated from locations of geophysical 

anomalies and surface debris was removed. 

04-08-02 Waste Disposal Site No Further Action None · As a BMP, an administrative UR was implemented.  

04-99-01 Contaminated 
Surface Debris Clean Closure Pu-239 

· Contaminated soil and debris were removed at one location. 
· Verification samples were collected. 
· As a BMP, debris was excavated from locations of geophysical 

anomalies and surface debris was removed. 

06-19-02 Waste Disposal 
Site/Burn Pit No Further Action None None 

06-19-03 Waste Disposal 
Trenches 

Closure in Place with 
Administrative 

Controls 
AssumedA 

· A native soil cover was constructed. 
· As a BMP, the water line was relocated outside the cover boundary. 
· Monuments and UR warning signs were installed. 
· A UR was implemented. 

09-23-01 Area 9 Gravel 
Gertie 

Closure in Place with 
Administrative 

Controls 
AssumedB · A UR was implemented. 

09-34-01 Underground 
Detection Station No Further Action None None 

BMP:  best management practice 
CAS:  Corrective Action Site 
COC:  contaminant of concern 
Pu:  plutonium 
UR:  use restriction 
A The landfill contents could not be sufficiently characterized to preclude the potential presence of COCs; therefore, a conservative assumption was made that 

COCs exist within the landfill. 
B No environmental samples were collected at this CAS; however, based on process knowledge and the investigation of a similar CAS, it is assumed to contain 

uranium.  
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1.0 INTRODUCTION 

This Closure Report (CR) documents closure activities for Corrective Action Unit (CAU) 139, 
“Waste Disposal Sites,” according to the Federal Facility Agreement and Consent Order 
(FFACO) (1996, as amended February 2008) and the Corrective Action Plan (CAP) for 
CAU 139 (U.S. Department of Energy, National Nuclear Security Administration Nevada Site 
Office [NNSA/NSO], 2007b).  CAU 139 consists of the following seven Corrective Action Sites 
(CASs), located in Areas 3, 4, 6, and 9 of the Nevada Test Site (NTS) (Figure 1): 
· CAS 03-35-01, Burn Pit 
· CAS 04-08-02, Waste Disposal Site 
· CAS 04-99-01, Contaminated Surface Debris 
· CAS 06-19-02, Waste Disposal Site/Burn Pit 
· CAS 06-19-03, Waste Disposal Trenches 
· CAS 09-23-01, Area 9 Gravel Gertie 
· CAS 09-34-01, Underground Detection Station 

1.1 PURPOSE 
CAU 139, “Waste Disposal Sites,” consists of seven CASs in Areas 3, 4, 6, and 9 of the NTS.  
The closure alternatives included No Further Action, Clean Closure, and Closure in Place with 
Administrative Controls.  This CR provides a summary of completed closure activities, 
documentation of waste disposal, and confirmation that remediation goals were met. 

1.2 SCOPE 
The closure strategy for CAU 139 included the following activities: 
· At  CAS 03-35-01, Burn Pit, approximately 15 cubic yards (yd3) of soil and debris 

contaminated with plutonium (Pu)-239 were removed and disposed as low-level waste 
(LLW).  Samples verified that all contaminated material had been removed, and the 
excavations were backfilled with clean soil.  As a best management practice (BMP), debris 
was removed from the locations of four subsurface geophysical anomalies and disposed as 
sanitary waste, and all surface debris was removed and disposed as sanitary waste. 

· At CAS 04-08-02, Waste Disposal Site, no further action was required; however, as a BMP, 
the area was recorded in the Facilities Information Management System (FIMS) database as 
an administrative use restriction (UR) to protect future workers from exposure to 
radionuclides should the land use scenario change from that used to calculate the final action 
levels (FALs).  No postings or post-closure monitoring are required. 

· At CAS 04-99-01, Contaminated Surface Debris, approximately 4 yd3 of soil and debris 
contaminated with Pu-239 were removed and disposed as LLW.  Samples verified that all 
contaminated material had been removed, and the excavation was backfilled with clean soil.  
As a BMP, debris was removed from the locations of two subsurface geophysical anomalies 
and disposed as sanitary waste, and all surface debris was removed and disposed as sanitary 
waste. 
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· At CAS 06-19-02, Waste Disposal Site/Burn Pit, no further action was required, and no work 
was performed. 

· At CAS 06-19-03, Waste Disposal Trenches, radioactive and/or hazardous contaminants of 
concern (COCs) are assumed to be present within the trenches.  The site was closed in place 
with administrative controls.  A native soil cover was installed over the waste trenches, 
monuments and UR warning signs were installed, and a UR was implemented.  As a BMP, 
the water line that ran through the site was diverted to a location outside the cover boundary.   

· At CAS 09-23-01, Area 9 Gravel Gertie, uranium is assumed to be present based on process 
knowledge.  The site was closed in place with administrative controls.  UR warning signs had 
been posted during the site characterization phase of the project.  A UR was implemented. 

· At CAS 09-34-01, Underground Detection Station, no further action was required, and no 
work was performed.  As a BMP, a fence was erected around the entrance during the site 
characterization phase of the project.   

1.3 CLOSURE REPORT CONTENTS 
This CR includes the following sections: 
· Section 1.0 – Introduction 
· Section 2.0 – Closure Activities 
· Section 3.0 – Waste Disposition 
· Section 4.0 – Closure Verification Results 
· Section 5.0 – Conclusions and Recommendations 
· Section 6.0 – References 
· Appendix A – Data Quality Objectives 
· Appendix B – Sample Analytical Results 
· Appendix C – Waste Disposition Documentation 
· Appendix D – Use Restriction Documentation 
· Appendix E – Site Closure Photographs 
· Appendix F – Nevada Division of Environmental Protection Comment Response Form 
· Library Distribution List 

This report was developed using information and guidance from the following documents: 
· Corrective Action Investigation Plan (CAIP) for CAU 139 (NNSA/NSO, 2006) 
· Corrective Action Decision Document (CADD) for CAU 139 (NNSA/NSO, 2007a) 
· CAP for CAU 139 (NNSA/NSO, 2007b) 
· Industrial Sites Quality Assurance Project Plan (QAPP) (U.S. Department of Energy, 

National Nuclear Security Administration Nevada Operations Office [NNSA/NV], 2002) 

Data quality objectives developed for site characterization were presented in Appendix A of the 
CAIP (NNSA/NSO, 2006) and are included as Appendix A of this report.  Conceptual site 
models (CSMs) were based on process knowledge, historical information, and personnel 
interviews.  The CSMs were confirmed by sample results and verified during closure activities. 
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2.0 CLOSURE ACTIVITIES 

This section describes the closure activities completed for CAU 139, deviations from the CAP, 
and the schedule of completed activities. 

2.1 DESCRIPTION OF CORRECTIVE ACTION ACTIVITIES 
The following sections describe the closure activities completed for CAU 139. 

2.1.1 Preplanning and Site Preparation 
Prior to closure activities, the following documents were prepared: 
· National Environmental Policy Act Checklist 
· Site-Specific Health and Safety Plan 
· Field Management Plan 
· NNSA/NSO Real Estate/Operations Permits 
· Work control packages 

2.1.2 Closure Activities 
The following sections detail the closure activities completed at each CAS. 

2.1.2.1 Corrective Action Site 03-35-01, Burn Pit 
This site consisted of two small burn areas with charred soil and debris and four geophysical 
anomalies (Figure 2).  At the two burn areas, Pu-239 was present at concentrations above the 
FAL.  The site was clean closed.  Approximately 15 yd3 of contaminated soil and debris were 
removed and disposed as LLW.  Four verification samples and two blind duplicate samples were 
collected from the excavations and analyzed for Pu-238 and Pu-239/240.  Pu-238 and 
Pu-239/240 were not present in the verification samples at concentrations above the FALs; 
therefore, the excavations were backfilled with clean soil.  As a BMP, debris was removed from 
the locations of the four subsurface geophysical anomalies and disposed as sanitary waste, the 
excavations were backfilled, and all surface debris was removed and disposed as sanitary waste. 

2.1.2.2 Corrective Action Site 04-08-02, Waste Disposal Site 
This site consists of a previous radioactive debris storage area.  No COCs are present at 
concentrations above FALs; however, cesium-137, europium-152, and europium-154 are present 
at concentrations above preliminary action levels (PALs) based on the National Council on 
Radiation Protection (NCRP) Report No. 129 (NCRP, 1999) for construction, commercial, and 
industrial land-use scenarios scaled to a 25-millirem per year dose constraint.  The radionuclides 
do not exceed FALs calculated using the Residual Radiation Computer Code based on a remote 
work area scenario (Murphy, 2004) and are therefore not considered COCs.  The administrative 
UR prevents future site activities that would result in an exposure to site workers greater than the 
remote work area scenario (42 days per year for 25 years). 



FIGURE 2.  VERIFICATION SAMPLE LOCATIONS AT 
CORRECTIVE ACTION SITE 03-35-01, BURN PIT
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Pu-239 is also present at concentrations above the PAL; however, Pu-239 contamination is 
attributable to atmospheric tests and will be addressed under the Soils Project.  Since Pu-239 
contamination is not attributable to CAS 04-08-02, it is not considered a COC.  No further action 
was required; however, as a BMP, the area was recorded in the FIMS database as an 
administrative UR to protect future workers from exposure to radionuclides should the land use 
scenario change from that used to calculate the FALs.  No postings or post-closure monitoring 
are required.  

2.1.2.3 Corrective Action Site 04-99-01, Contaminated Surface Debris 
This site consisted of a former storage area for radioactive debris and two geophysical anomalies 
(Figure 3).  Pu-239 was present at concentrations above the FAL in one location.  The site was 
clean closed.  Approximately 4 yd3 of contaminated soil and debris were removed and disposed 
as LLW.  Two verification samples and one blind duplicate sample were collected from the 
excavation and analyzed for Pu-238 and Pu-239/240.  Pu-238 and Pu-239/240 were not present 
in the verification samples at concentrations above the FALs; therefore, the excavation was 
backfilled with clean soil.  As a BMP, debris was removed from the locations of the two 
subsurface geophysical anomalies and disposed as sanitary waste, the excavations were 
backfilled, and all surface debris was removed and disposed as sanitary waste. 

2.1.2.4 Corrective Action Site 06-19-02, Waste Disposal Site/Burn Pit 
This site consists of an area associated with the Area 6 U.S. Environmental Protection Agency 
(EPA) Farm, a burn pit, and a waste disposal site.  No COCs are present at the site; therefore, no 
further action was required, and no work was performed.  

2.1.2.5 Corrective Action Site 06-19-03, Waste Disposal Trenches 
This site consists of waste trenches containing the buried remains of Area 6 EPA Farm animals 
and associated waste.  An active water line ran through the trenches from Well 3 to U1a.  
Radioactive and/or hazardous COCs are assumed to be present in the trenches.  The site was 
closed in place with administrative controls.  All surface debris was removed and disposed as 
sanitary waste, a native soil cover was installed over the waste trenches, monuments and UR 
warning signs were installed, and a UR was implemented.  As a BMP, the water line was 
diverted to a location outside the cover boundary. 

2.1.2.6 Corrective Action Site 09-23-01, Area 9 Gravel Gertie 
This site consists of a gravel structure designed to retain radionuclides during a detonation.  
Uranium is assumed to be present based on process knowledge.  The site was closed in place 
with administrative controls.  UR warning signs had been posted during the site characterization 
phase of the project.  A UR was implemented. 



FIGURE 3.  VERIFICATION SAMPLE LOCATIONS AT 
CORRECTIVE ACTION SITE 04-99-01, CONTAMINATED SURFACE DEBRIS
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2.1.2.7 Corrective Action Site 09-34-01, Underground Detection Station 
This site consists of an underground bunker.  No COCs are present at the site.  No further action 
was required; however, as a BMP, a safety fence restricting access to the entrance of the bunker 
had been installed during the site characterization phase of the project. 

2.2 DEVIATIONS FROM THE CORRECTIVE ACTION PLAN AS APPROVED 
Deviations from the CAP (NNSA/NSO, 2007b) were not necessary. 

2.3 CORRECTIVE ACTION SCHEDULE AS COMPLETED 
Closure activities began in December 2008 and were completed in April 2009.  Details of the 
schedule are provided in Table 2. 

TABLE 2.  CORRECTIVE ACTION UNIT 139 CLOSURE ACTIVITIES SCHEDULE 
CORRECTIVE ACTION SITE  START DATE END DATE 

03-35-01, Burn Pit December 8, 2008 January 26, 2009 
04-99-01, Contaminated Surface Debris December 9, 2008 January 26, 2009 
06-19-03, Waste Disposal Trenches December 3, 2008 April 8, 2009 

2.4 SITE PLAN/SURVEY PLAT 
As-built drawings were not required for CAU 139 closure activities. 
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3.0 WASTE DISPOSITION 

This section describes the waste streams generated during closure activities and their final 
disposition.   

3.1 WASTE STREAMS AND DISPOSAL 
Waste streams included sanitary waste and LLW.  Waste disposition is discussed in detail in the 
following sections.  Waste disposition documentation is included as Appendix C.  

3.1.1 Sanitary Waste 
Sanitary waste included surface debris and debris removed from the locations of geophysical 
anomalies at CAS 03-35-01, Burn Pit, and CAS 04-99-01, Contaminated Surface Debris.  A total 
of approximately 120 yd3 of sanitary waste was removed from these sites and transported in 
end-dump trucks to the Area 9 U10c Sanitary Landfill for disposal.  In addition, surface debris 
was removed from CAS 06-19-03, Waste Disposal Trenches, prior to installation of the cover.  A 
total of approximately 120 yd3 of sanitary waste was removed from this site and transported in 
end-dump trucks to either the Area 23 Sanitary Landfill or the Area 9 U10c Sanitary Landfill for 
disposal. 

3.1.2 Low-Level Waste 
A total of approximately 19 yd3 of LLW was generated during closure activities.  LLW included 
soil and debris from CAS 03-35-01, Burn Pit, and CAS 04-99-01, Contaminated Surface Debris.  
LLW was packaged in B-25 boxes and transported to the Area 5 Radioactive Waste Management 
Site for disposal.  
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4.0 CLOSURE VERIFICATION RESULTS 

Site closure was verified by visual observations and site closure photographs to document that 
closure activities had been completed and by collecting and analyzing soil verification samples.  
Soil verification samples were collected from the excavations at CAS 03-35-01, Burn Pit, and 
CAS 04-99-01, Contaminated Surface Debris, to verify that the remaining soil did not contain 
contamination above action levels.  The results showed that no COCs above the action levels are 
present at the sites.  Sample results are summarized in Table 3 and Table 4, and the laboratory 
data reports are included in Appendix B.  Photographs documenting site conditions before and 
after closure activities are included as Appendix E. 

TABLE 3.  VERIFICATION SAMPLE RESULTS FOR CORRECTIVE ACTION SITE 03-35-01 

ANALYTE 
ACTION 
LEVEL 
(pCi/g) 

SAMPLE RESULTS (pCi/g) 

B-02-01 B-02-02 B-02-03 B-02-04 B-03-01 B-03-02 

Plutonium-238 13 -0.0031* 0.0154* -0.00388* 0.00915* 0.0156* 0.0878 
Plutonium-239/240 12.7 0.173 0.138 0.275 0.290 0.277 0.812 

pCi/g:  picocurie(s) per gram 
*not detected above the laboratory’s minimum detectable concentration 

TABLE 4.  VERIFICATION SAMPLE RESULTS FOR CORRECTIVE ACTION SITE 04-99-01 

ANALYTE ACTION LEVEL 
(pCi/g) 

SAMPLE RESULTS (pCi/g) 
D-01-01 D-01-02 D-01-03 

Plutonium-238 13 0.0343 0.0391 0.0181* 
Plutonium-239/240 12.7 0.0835 0.162 0.0569 

pCi/g:  picocurie(s) per gram 
*not detected above the laboratory’s minimum detectable concentration 

4.1 DATA QUALITY ASSESSMENT 
Accurate and defensible analytical data were collected to verify that the closure objectives were 
met.  Analytical data results are included as Appendix B.  The following sections describe the 
quality assurance (QA) and quality control (QC) procedures, data validation process, and a 
reconciliation of the CSM with actual findings during closure activities.  More detail on the 
QA/QC procedures can be found in the CAP for CAU 139 (NNSA/NSO, 2007b) and the QAPP 
(NNSA/NV, 2002). 

4.1.1 Quality Assurance and Quality Control Procedures 
Verification samples were collected with disposable sampling equipment and placed in 
appropriately labeled sample containers secured with custody seals.  All samples were labeled 
with a unique sample number, placed on ice, and transported under strict chain of custody.  
Standard QA/QC samples were collected (i.e., one blind duplicate per batch).  Samples were 
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analyzed by certified offsite contract laboratories.  Analytical results were validated at the 
laboratory using stringent QA/QC procedures, including matrix spike/matrix spike duplicates, 
spiked surrogate recovery analysis, verification of analytical results, and data quality indicator 
requirements.  Detailed information regarding the QA/QC program requirements can be found in 
the QAPP (NNSA/NV, 2002). 

4.1.2 Data Validation 
Data validation was performed according to the QAPP (NNSA/NV, 2002), which is based on the 
EPA functional guidelines for data quality (EPA, 1994; 1999).  Data were reviewed to ensure 
that samples were appropriately processed and analyzed and that the results are valid.  All 
sample data were validated at the Tier I level.   

No anomalies were discovered in the data that would discredit any of the sample results.  Data 
met the required data quality indicators (i.e., precision, accuracy, sensitivity, completeness, 
comparability, and representativeness).  While only summary laboratory QC data are included in 
Appendix B, the complete datasets, including validation reports, are maintained in the project 
files and available upon request. 

4.1.3 Conceptual Site Models 
CSMs were developed and presented in the approved CAIP for CAU 139 (NNSA/NSO, 2006).  
The CSMs were confirmed by soil sample results and verified during closure activities. 

4.2 USE RESTRICTION 
URs have been implemented for the following CASs: 
· CAS 04-08-02, Waste Disposal Site 
· CAS 06-19-03, Waste Disposal Trenches 
· CAS 09-23-01, Area 9 Gravel Gertie 

4.2.1 Corrective Action Site 04-08-02, Waste Disposal Site 
An administrative UR has been implemented at this site for radionuclides present at 
concentrations above the PALs based on construction, commercial, and industrial land-use 
scenarios but not exceeding the FALs calculated based on a remote work area scenario.  Pu-239 
is also present but will be addressed under the Soils Project.  The area was recorded in the FIMS 
database as an administrative UR to protect future workers from exposure to radionuclides 
should the land use scenario change from that used to calculate the FALs.  The administrative 
UR prevents future site activities that would result in an exposure to site workers greater than the 
remote work area scenario (42 days per year for 25 years).  No postings or post-closure 
monitoring are required.  The CAU Use Restriction Information form and a figure showing the 
locations of the surveyed points delineating the UR area are included in Appendix D. 
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4.2.2 Corrective Action Site 06-19-03, Waste Disposal Trenches 
A UR has been implemented for radioactive and/or hazardous COCs assumed to be present in 
the trenches.  The future use of the UR area is restricted from any activity that may alter or 
modify the containment controls, unless appropriate concurrence is obtained in advance.  UR 
warning signs were posted to warn against intrusive activity according to the FFACO UR posting 
guidance (FFACO, 2003).  Annual site inspections will be required to ensure that the signs are 
intact and legible and that the UR is maintained.  Details on the post-closure requirements are 
included in Section 5.2.  The CAU Use Restriction Information form and a figure showing the 
locations of the surveyed points delineating the UR area are included in Appendix D. 

4.2.3 Corrective Action Site 09-23-01, Area 9 Gravel Gertie 
A UR has been implemented for uranium assumed to be present based on process knowledge.  
The future use of the UR area is restricted from any activity that may alter or modify the 
containment controls, unless appropriate concurrence is obtained in advance.  UR warning signs 
were posted to warn against intrusive activity according to the FFACO UR posting guidance 
(FFACO, 2003).  Annual site inspections will be required to ensure that the signs are intact and 
legible and that the UR is maintained.  Details on the post-closure requirements are included in 
Section 5.2.  The CAU Use Restriction Information form and a figure showing the locations of 
the surveyed points delineating the UR area are included in Appendix D. 



CAU 139 Closure Report 
Section:  Closure Verification 
Revision:  0 
Date:  July 2009 
  

16 

THIS PAGE INTENTIONALLY LEFT BLANK



CAU 139 Closure Report 
Section:  Conclusions & Recommendations 
Revision:  0 
Date:  July 2009 
  

17 

5.0 CONCLUSIONS AND RECOMMENDATIONS 

5.1 CONCLUSIONS 
The following site closure activities were performed at CAU 139 as documented in this CR: 
· At CAS 03-35-01, Burn Pit, soil and debris were removed and disposed as LLW, and debris 

was removed and disposed as sanitary waste. 
· At CAS 04-08-02, Waste Disposal Site, an administrative UR was implemented.  No 

postings or post-closure monitoring are required. 
· At CAS 04-99-01, Contaminated Surface Debris, soil and debris were removed and disposed 

as LLW, and debris was removed and disposed as sanitary waste. 
· At CAS 06-19-02, Waste Disposal Site/Burn Pit, no work was performed. 
· At CAS 06-19-03, Waste Disposal Trenches, a native soil cover was installed, and a UR was 

implemented.   
· At CAS 09-23-01, Area 9 Gravel Gertie, a UR was implemented. 
· At CAS 09-34-01, Underground Detection Station, no work was performed. 

5.2 POST-CLOSURE REQUIREMENTS 
CAS 06-19-03, Waste Disposal Trenches, and CAS 09-23-01, Area 9 Gravel Gertie, require 
post-closure inspections.  Inspections will be performed annually to verify that the UR warning 
signs are in place and legible and that the UR is maintained.  The interior of the UR area will be 
inspected to confirm there have been no disturbances to the area.  Maintenance or repair needs 
that are identified, such as sign or post repair, will be completed prior to the following inspection 
and documented in writing at the time the work is done.  Inspection results will be documented 
in the annual combined NTS post-closure letter report.  The report will include a discussion of 
observations and will describe any maintenance activities performed since the last inspection.  A 
copy of the inspection checklist will be provided, and the field notes will be maintained in the 
project files.  The letter report will be submitted to the Nevada Division of Environmental 
Protection (NDEP). 

5.3 RECOMMENDATIONS 
Since closure activities for CAU 139 have been completed following the NDEP-approved CAP 
for CAU 139 (NNSA/NSO, 2007b) as documented in this report, NNSA/NSO requests the 
following: 

· A Notice of Completion be provided by NDEP to NNSA/NSO for closure of CAU 139. 

· The transfer of CAU 139 from Appendix III to Appendix IV, Closed Corrective Action 
Units, of the FFACO (1996, as amended February 2008).
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A.1.0 Introduction

The DQO process described in this appendix is a seven-step strategic systematic planning method 

based on the scientific method that was used to plan data collection activities and define performance 

criteria for the CAU 139, Waste Disposal Sites, field investigation.  The DQOs are designed to ensure 

that the data collected will provide sufficient and reliable information to identify, evaluate, and 

technically defend recommended corrective actions (i.e., no further action, closure in place, or clean 

closure).  Existing information about the nature and extent of contamination at the majority of the 

CASs in CAU 139 is insufficient to evaluate and select preferred corrective actions; therefore, a CAI 

will be conducted.

The CAU 139 investigation will be based on the DQOs presented in this appendix as developed by 

representatives of the NDEP and the NNSA/NSO.  The seven steps of the DQO process presented in 

Section A.3.0 through Section A.9.0  were developed in accordance with EPA Guidance for the Data 

Quality Objectives Process (EPA, 2000b) and Guidance for Quality Assurance Project Plans (EPA, 

2002).  The DQO process presented herein is based on the EPA Quality System Document for DQOs 

entitled Data Quality Objectives Process for Hazardous Waste Site Investigations, (EPA, 2000a) and 

the CAS-specific information presented in Section A.2.0.

The DQO process presents a judgmental sampling approach.  In general, the procedures used in the 

DQO process provide:

• A scientific basis for making inferences about a site (or portion of a site) based on 
environmental data or process knowledge.

• A basis for defining decision performance criteria and assessing the achieved decision quality 
of the data collection design.

• Criteria for knowing when site investigators should stop data collection (i.e., when sufficient 
information is available to support decisions).

• A basis for demonstrating an acceptable level of confidence in the sampling approach to 
generate the appropriate quantity and quality of information necessary to minimize the 
potential for making decision errors.
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A.2.0 Background Information

The following seven CASs that comprise CAU 139 are located in Areas 3, 4, 6, and 9 of the NTS, as 

shown in Figure A.2-1:   

• CAS 03-35-01, Burn Pit
• CAS 04-08-02, Waste Disposal Site
• CAS 04-99-01, Contaminated Surface Debris
• CAS 06-19-02, Waste Disposal Site/Burn Pit
• CAS 06-19-03, Waste Disposal Trenches
• CAS 09-23-01, Area 9 Gravel Gertie
• CAS 09-34-01, Underground Detection Station

The following sections (Section A.2.1 through Section A.2.7) provide a CAS description, physical 

setting and operational history, release information, and previous investigation results for each CAS 

in CAU 139.  The CAS-specific COPCs are provided in the following sections.  Many of the COPCs 

are based on a conservative evaluation of possible site activities considering the incomplete site 

histories of the CASs and considering contaminants found at similar NTS sites.  Targeted 

contaminants are defined as those contaminants that are known or that could be reasonably suspected 

to be present within the CAS based on previous sampling or process knowledge.

A.2.1 Corrective Action Site 03-35-01, Burn Pit

Corrective Action Site 03-35-01 consists of the soil and release within the area located northeast of 

the Buster Jangle Wye (BJY) intersection in Area 3 of the NTS.  Debris such as metal cans, wood, 

cable, concrete, cinder blocks, and other scrap is present throughout the site.  Figure A.2-2  shows a 

site sketch of the CAS.  

Physical Setting and Operational History – Corrective Action Site 03-35-01 is located near the BJY 

intersection in Area 3 of the NTS.  Documentation originally used to include this CAS in the FFACO 

is believed to actually be discussing CAS 03-08-01, located several hundred feet to the south.  A 

small area containing a few rusted cans and minimal metal debris and building materials (i.e., cinder 

blocks and chunks of concrete) is the current basis of this CAS.  The ground has been disturbed 

recently with the cleanup of CAS 03-99-11.  The area is flat with gravel ranging in size from 0.5 in. to 
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Figure A.2-1
Corrective Action Unit 139, CAS Location Map
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Figure A.2-2
Site Sketch of CAS 03-35-01, Burn Pit

Uncontrolled When Printed



CAU 139 CAIP
Appendix A
Revision:  0
Date:  April 2006
Page A-5 of A-57

6 in.  The area is grown over with vegetation.  Water flows from northwest towards the southeast.  

The area is  bordered on the west by a dirt road.  There is no documented operational history for this 

area.

 Release Information – There is no documented release information available.  The source of any 

release is assumed to be the debris and any sources from the burning of debris.

Previous Investigation Results – Geophysical surveys using EM31 and EM61-MKII equipment were 

conducted and a number of subsurface anomalies were identified within the area of the CAS 

(Fahringer, 2005).  Neither radiological survey data nor previous sampling data have been gathered. 

A.2.2 Corrective Action Site 04-08-02, Waste Disposal Site

Corrective Action Site 04-08-02 consists of potential releases from within the area located south of 

the intersection of 4-04 Road and Orange Road.  Debris such as a metal grate, cable, spindle, metal 

stakes, and chicken wire is present at the site.  The only standing structure within the CAS is a wire 

fence that partially surrounds the area.  Figure A.2-3 shows a site sketch of the CAS.       

Physical Setting and Operational History – Corrective Action Site 04-08-02 is located in Area 4 of 

the NTS.  The site is generally flat with gravel ranging in size from 0.5 in. to 6 in.  The area is 

partially fenced and has a natural wash running along the south side of the site, with soil deposited at 

one location to apparently dam any incoming water or divert flow.  A large portion of the area of the 

CAS has been leveled and a natural wash has developed from the leveled area out of the CAS.  The 

only operational history for this location is a reference in the Long Range Radioactive Waste 

Consolidation Plan.  The area is currently inactive and abandoned.

Release Information – There is no documented release information available.  The source of any 

release is assumed to be the items once stored at this location associated with the Long Range 

Radioactive Waste Consolidation Plan (REECo, 1982).

Previous Investigation Results – A radiological survey conducted in 2002 shows the maximum 

gamma radioactivity emission rate to be approximately 10 times the mean background (Alderson, 

2002).  The contaminated area appears to be confined to the outline of a former pad or laydown area.  
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Figure A.2-3
Site Sketch of CAS 04-08-02, Waste Disposal Site  
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Geophysical surveys using EM31 and EM61-MKII equipment were conducted and a few subsurface 

anomalies were identified within the area of the CAS (Shaw, 2002).  No samples have been collected 

or analyzed.

A.2.3 Corrective Action Site 04-99-01, Contaminated Surface Debris

Corrective Action Site 04-99-01 consists of the soil and release within the area located approximately 

75 ft west of the intersection of the 4-04 Road and Orange Road.  Debris such as rusted metal cans 

and rusted metal stakes are present at the site.  Figure A.2-4 shows a site sketch of the CAS.   

Physical Setting and Operational History – Corrective Action Site 04-99-01 is located in Area 4 of 

the NTS.  The site slopes west to east toward the valley floor with gravel ranging in size from 0.5 in. 

to 6 in.  The area has small berms and shallow depressions running the width of the area, parallel to 

the road (approximately 60 ft by 5 ft) exhibiting no apparent effect on water flow through the area.  

Four t-posts are standing at the corners of the CAS with four metal stakes driven into the ground 

along one of two shallow depressions.  The only operational history for this location is a reference in 

the Long Range Radioactive Waste Consolidation Plan as a temporary storage area (REECo, 1982).  

The area is currently inactive and abandoned.

Release Information – There is no documented release information available.  The source of any 

release is assumed to be the debris currently present at the site and any items once stored at this 

location associated with the Long Range Radioactive Waste Consolidation Plan (REECo, 1982).

Previous Investigation Results – A radiological survey conducted in 2002 shows the maximum 

gamma radioactivity emission rate to not be significantly different than the mean background 

(Alderson, 2002).  Geophysical surveys using EM31 and EM61-MKII equipment were conducted 

and a few subsurface anomalies were identified within the area of the CAS (Shaw, 2002).

A.2.4 Corrective Action Site 06-19-02, Waste Disposal Site/Burn Pit

Corrective Action Site 06-19-02 consists of the soil and release within the area located adjacent to 

Building 6-660 near Well 3 in Area 6 of the NTS.  Debris such as scrap metal, wood, and decaying 

Uncontrolled When Printed



CAU 139 CAIP
Appendix A
Revision:  0
Date:  April 2006
Page A-8 of A-57

Figure A.2-4
Site Sketch of CAS 04-99-01, Contaminated Surface Debris
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fabric partially buried by drift sand are present at the site.   Figure A.2-5 shows a site sketch of the 

CAS.      

Physical Setting and Operation History – Corrective Action Site 06-19-02 is located in Area 6 of the 

NTS, approximately 200 ft northwest of Well 3.  The site is generally flat with gravel at the surface.  

Vegetation exists throughout the area.  A dirt road circles to the south of the CAS and provides access 

to the fill spout at Well 3.  A chain-link fence establishes the perimeter of the burn pit and a wire 

fence establishes the perimeter of an old animal pen.  

The animal pen was part of a group of animal holding pens, but the history of the waste disposal area 

and fenced burn pit area is uncertain.  It is believed that the sites provided support for the U.S. Public 

Health Service Animal Investigation Program.  The area is currently inactive and abandoned.

Release Information – There is no documented release information available.  The source of any 

release is assumed to be the waste products from the animals once held in these pens.  The animals 

ingested radioactive feed as part of the experiments.  The excrement from the animals has the 

potential to contain radioactivity.  In the area identified as the burn pit, charred wood and other 

surface debris is present.

Previous Investigation Results – A radiological survey conducted in 2002 shows the maximum 

gamma radioactivity emission rate to not be significantly different than the mean background 

(Alderson, 2002).  Geophysical surveys using EM31 and EM61-MKII equipment were conducted 

identifying no buried items within the area of the CAS (Shaw, 2002).

A.2.5 Corrective Action Site 06-19-03, Waste Disposal Trenches

Corrective Action Site 06-19-03 consists of one known and other potential waste disposal trenches 

located north of former Building 6-660.  The waste buried in the trench(es) include the remains of 

animals dissected and analyzed as part of the EPA Farm activities as well as other wastes that were 

generated as part of the activities such as a complete carcass and animal fluids.  Figure A.2-6 shows a 

site sketch of the CAS.     
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Figure A.2-5
Site Sketch of CAS 06-19-02, Waste Disposal Site/Burn Pit
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Figure A.2-6
Site Sketch of CAS 06-19-03, Waste Disposal Trenches
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Physical Setting and Operation History – Corrective Action Site 06-19-03 is located in Area 6 of the 

NTS approximately 700 ft north of Well 3.  The site is generally flat with gravel at the surface.  

Vegetation exists throughout the area.  An underground water line was installed in 2004 that bisects 

the area.  An aboveground water line is present just west of the site.  An unused dirt road runs parallel 

to the water line through the CAS.

During excavation activities for an underground water line in 2004, a waste trench was uncovered 

revealing buried remains of animals and small plastic containers that appeared to be filled with 

biological samples.  The trench appears to run perpendicular to the water line from east to west.  The 

water line project was completed and the excavation backfilled after four days of site investigation in 

which the waste from the trench was sampled and analyzed.  The area is currently inactive and 

abandoned.

Release Information – There is no documented release information available.  The source of any 

release is assumed to be the buried items.  Some of the animal remains buried in the trench were 

found secured in sealed plastic bags and containers while others, such as the carcass of a cow, was 

found buried without containment.

Previous Investigation Results – A radiological survey conducted in 2001 shows the maximum 

gamma radioactivity emission rate to be not significantly different than the mean background 

(IT, 2001).  Geophysical surveys using EM31 and EM61-MKII equipment were conducted, and an 

area assumed to be the trench where the animal remains were buried was identified (Fahringer, 2005). 

Samples collected during the 2004 water line excavation of the buried remains and surrounding soil 

revealed no contamination exceeding action levels (NNSA/NSO, 2004).  Samples of soil from the 

trench walls, IDW, and of soil waste directly sampled were analyzed for a variety of constituents 

including VOCs, SVOCs, PCBs, TPH-DRO, TPH-GRO, RCRA metals, Be, herbicides, pesticides, 

gamma spectroscopy, Iso-U, Iso-Pu, and Sr-90.  No other sampling information is available.
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A.2.6 Corrective Action Site 09-23-01, Area 9 Gravel Gertie

Corrective Action Site 09-23-01 consists of the soil and release within the area located along the 

9-01 Road between the old Mercury Highway and Circle Road.  Debris such as wood, various cables, 

and metal culverts are present throughout the site.  Figure A.2-7 shows a site sketch of the CAS.       

Physical Setting and Operational History – Corrective Action Site 09-23-01 is located in Area 9 

of the NTS.  The CAS consists of structures within an area posted with “Underground Radioactive 

Material” signs that include:  a gravel gertie (a small concrete room with a ceiling comprised of  

approximately 20 ft of gravel); a second smaller gravel mound; one concrete vault approximately 

10 ft by 5 ft covered with wood with two large culverts protruding from the sides at the surface; and 

one circular vault approximately 4 ft in diameter and approximately 15 ft deep with rungs designed as 

steps and handholds allowing entry down one side with communication cabling lying on the bottom; 

in addition to minimal surface debris lying throughout the area.  

This area was ground zero for the Tesla test (T9b) of Operation Teapot, an atmospheric nuclear test 

conducted in 1955, which resulted in large-scale surface contamination that is not being considered in 

this investigation.  The Ganymede test of Operation Hardtack, II,  was a zero-yield safety experiment 

that was detonated inside the Area 9 Gravel Gertie in 1958.  The experiment conducted in the 

gravel-covered bunker was described as a successful containment of four devices comprised of  

uranium and PBX.  Access to the area is restricted with two fences and posted with signs identifying 

underground radioactive material.  There is a large amount of Trinity glass dispersed throughout the 

site.  The toe of a berm extends into the fenced area and houses cables previously used to facilitate 

testing.  The area is currently inactive and abandoned.

Release Information – No radiological contamination outside the gravel gertie was detected after the 

Ganymede experiment (DOE/NV, 2000).  Process knowledge and operational history are the bases 

for determining that no hazardous contamination is present.  

Previous Investigation Results – Aerial data and ground surveys confirmed the lack of alpha activity 

around the bunker area, but fission products and soil activation products were detectable at this site 

(DOE/NV, 2000a).  An investigation conducted at a similar site (CAS 05-23-01, Gravel Gertie) 
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Figure A.2-7
Site Sketch of CAS 09-23-01, Area 9 Gravel Gertie
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determined that uranium contamination is present within the internal structure and that it is not 

practical to collect samples from inside the gravel gertie.  

A.2.7 Corrective Action Site 09-34-01, Underground Detection Station

Corrective Action Site 09-34-01 consists of a station identified as Bunker 9-300 located at the 

northeast corner of the interesection of the old Mercury Highway and 9-01 Road.  Figure A.2-8 shows 

a site sketch of the CAS.       

Physical Setting and Operational History – Corrective Action Site 09-34-01, identified as 

Bunker 9-300, is located in Area 9 of the NTS.  The bunker is a underground facility buried 

approximately 15 ft bgs.  A soil mound is present over the bunker location.

Bunker 9-300 (also referred to as Bunker Z-900) was used to house detection equipment for 

monitoring the several nuclear tests that were detonated throughout the immediate area.  The bunker 

is only accessible via an elevator that is assumed to have not been operational for approximately 30 to 

40 years.  It is not considered safe to enter the bunker.  The area is currently inactive and abandoned. 

Release Information – There is no documented release information available.

Previous Investigation Results – No previous investigation results from Bunker 9-300 are available.  

Investigations in the immediate area of Bunker 9-300 include CAU 380 and CAU 464.  Corrective 

Action Unit 380 included a transformer west of Station 9-63 determined to be non-PCB.  No soil 

staining was observed.  Corrective Action Unit 464, CAS 09-02-01, included a 1,000-gallon diesel 

fuel tank, located on the east side of Station 9-63, which provided fuel to the generators formerly 

housed in Station 9-63.  The CAU was clean closed after 15 cubic yards of soil was removed, 

verification soil samples were collected, and analysis for contaminants were determined to be below 

action levels. 
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Figure A.2-8
Site Sketch of CAS 09-34-01, Underground Detection Station

Uncontrolled When Printed



CAU 139 CAIP
Appendix A
Revision:  0
Date:  April 2006
Page A-17 of A-57

A.3.0 Step 1 – State the Problem

The problem statement for CAU 139 is:  “Existing information on the nature and extent of potential 

contamination is insufficient to evaluate and recommend corrective action alternatives for the CASs 

in CAU 139” with the exception of CASs 09-23-01 and 09-34-01.  Because no additional information 

is required to evaluate and recommend corrective actions for CASs 09-23-01 and 09-34-01, DQOs (to 

control the type, quantity, and quality of data to be gathered during the CAI) for these CASs will not 

be developed.

A.3.1 Planning Team Members

The DQO planning team consists of representatives from NDEP, NNSA/NSO, SNJV, and BN.  

The primary decision makers are the NDEP and NNSA/NSO representatives.  Table A.3-1 lists 

representatives from each organization in attendance for the January 4, 2006, DQO meeting.     

Table A.3-1
Final DQO Meeting Participants for CAU 139

January 4, 2006

Participant Affiliation

Ted Zaferatos Nevada Division of Environmental Protection

Sabine Curtis U.S. Department of Energy, National Nuclear Security Administration 
Nevada Site Office

David Nacht Bechtel Nevada

Tom Thiele Bechtel Nevada

Robert Boehlecke Stoller-Navarro Joint Venture

Grant Evenson Stoller-Navarro Joint Venture

Steve Felton Stoller-Navarro Joint Venture

Christian Palay Stoller-Navarro Joint Venture

Jeff Kirkwood Stoller-Navarro Joint Venture

C.-H. Tung Stoller-Navarro Joint Venture

Joe Hutchinson Stoller-Navarro Joint Venture

Arno Gomez Stoller-Navarro Joint Venture

Joe Peters Stoller-Navarro Joint Venture
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A.3.2 Conceptual Site Model

The CSM is used to organize and communicate information about site characteristics.  It reflects the 

best interpretation of available information at any point in time.  The CSM is a primary vehicle for 

communicating assumptions about release mechanisms, potential migration pathways, or specific 

constraints.  It provides a good summary of how and where contaminants are expected to move and 

what impacts such movement may have.  It is the basis for assessing how contaminants could reach 

receptors both in the present and future.  The CSM describes the most probable scenario for current 

conditions at each site and define the assumptions that are the basis for identifying appropriate 

sampling strategy and data collection methods.  Accurate CSMs are important as they serve as the 

basis for all subsequent inputs and decisions throughout the DQO process.

The CSM was developed for CAU 139 using information from the physical setting, potential 

contaminant sources, release information, historical background information, knowledge from similar 

sites, and physical and chemical properties of the potentially affected media and COPCs.

The CSM consists of:

• Potential contaminant releases including media subsequently affected.

• Release mechanisms (the conditions associated with the release).

• Potential contaminant source characteristics including contaminants suspected to be present 
and contaminant-specific properties.

• Site characteristics including physical, topographical, and meteorological information.

• Migration pathways and transport mechanisms that describe the potential for migration and 
where the contamination may be transported.

• The locations of points of exposure where individuals or populations may come in contact 
with a COC associated with a CAS.

• Routes of exposure where contaminants may enter the receptor.

If additional elements are identified during the investigation that are outside the scope of the CSM, 

the situation will be reviewed and a recommendation will be made as to how to proceed.  In such 

Uncontrolled When Printed



CAU 139 CAIP
Appendix A
Revision:  0
Date:  April 2006
Page A-19 of A-57

cases, NDEP and NNSA/NSO will be notified and given the opportunity to comment on, or concur 

with, the recommendation. 

The applicability of the CSM as it applies to each CAS is summarized in Table A.3-2 and discussed 

below.  Table A.3-2 provides information on CSM elements that will be used throughout the 

remaining steps of the DQO process.  Figure A.3-1 represents site conditions applicable to this CSM.       

A.3.2.1 Contaminant Release

The most likely locations of the contamination and releases to the environment are the soils directly 

below or adjacent to the CSM’s surface and subsurface source components (e.g.., burnpits, waste 

storage sites, waste trenches, etc.).  The CSM accounts for potential releases resulting from the 

placement of wastes or contamination of environmental media from operational sources.  Any 

contaminants migrating from CASs, regardless of physical or chemical characteristics, are expected 

to exist at interfaces, and in the soil adjacent to disposal features in lateral and vertical directions.

A.3.2.2 Potential Contaminants

The COPCs applicable to Decision I environmental samples from each of the CASs of CAU 139 are 

defined as the analytes reported from the analytical methods stipulated in Table A.3-3.  The list of 

COPCs is intended to encompass all of the contaminants that could potentially be present at each 

CAS.  These contaminants were identified during the planning process through the review of site 

history, process knowledge, personal interviews, past investigation efforts (where available), and 

inferred activities associated with the CASs.  Because complete information regarding activities 

performed at the CAU 139 sites is not available, contaminants detected at similar NTS sites were 

included in the contaminant lists to reduce the uncertainty.   

During the review of site history documentation, process knowledge information, personal 

interviews, past investigation efforts (where available), and inferred activities associated with the 

CASs, some of the COPCs were identified as targeted contaminants at specific CASs.  Targeted 

contaminants are those COPCs for which evidence in the available site and process information 

suggests that they may be reasonably suspected to be present at a given CAS.  The targeted 

contaminants are required to meet a more stringent completeness criteria than other COPCs thus
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Table A.3-2
Conceptual Site Model

Description of Elements for Each CAS in CAU 139
CAS Identifier 03-35-01 04-08-02 04-99-01 06-19-02 06-19-03 09-23-01 09-34-01

CAS Description Burn Pit
Waste 

Disposal 
Site

Contaminated 
Surface 
Debris

Waste 
Disposal 

Site/Burn Pit

Waste 
Disposal 
Trenches

Area 9 
Gravel Gertie

Under- 
ground 

Detection 
Station

Site Status Sites are inactive and/or abandoned

Future Land Use Occasional Use Area - 80 hours (10 days) per year

Sources of 
Potential Soil 

Contamination

Accelerants, 
debris Surface debris Accelerants, 

debris
Buried 
wastes

Conventional 
explosives None

Location of 
Contamination/
Release Point

Land surface Base of 
trench(es)

Gravel 
gertie None

Amount 
Released Unknown Not Available None

Affected Media Soil

Potential 
Contaminants

VOCs, 
SVOCs, 

TPH-DRO, 
PCBs, 
RCRA 
metals, 

beryllium, 
radionuclides

Radionuclides, PCBs

VOCs, 
SVOCs, 

TPH-DRO, 
PCBs, 

pesticides, 
RCRA 
metals, 

beryllium, 
radionuclides

VOCs, 
SVOCs, 

TPH-DRO, 
PCBs, RCRA 

metals, 
beryllium, 

radionuclides

Uranium and 
daughter 
products

None

Transport 
Mechanisms

Percolation of precipitation through subsurface media serves as the major driving force for 
migration of contaminants.  Surface water runoff may provide for the transportation of some 
contaminants within or outside of the footprints of the CASs.

None

Migration 
Pathways Vertical transport expected to dominate over lateral transport due to small surface gradients. None

Lateral and 
Vertical Extent 

of 
Contamination

Contamination, if present, is expected to be contiguous to the release points.  Concentrations 
are expected to decrease with distance and depth from the source.  Groundwater contamination 
is not expected.  Lateral and vertical extent of contaminant of concern contamination is 
assumed to be within the spatial boundaries.

N/A

Exposure 
Scenario

The potential for contamination exposure is limited to industrial workers, construction workers, and military 
personnel conducting training.  These human receptors may be exposed to contaminants of potential concern 
through oral ingestion, inhalation, dermal contact (absorption) of soil and/or debris due to inadvertent 
disturbance of these materials or irradiation by radioactive materials.

DRO = Diesel-range organics 
kg = Kilogram 
N/A = Not applicable
PCBs = Polychlorinated biphenyls

RCRA = Resource Conservation and Recovery Act 
SVOC = Semivolatile organic compound 
TPH = Total petroleum hydrocarbons 
VOC = Volatile organic compound
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Figure A.3-1
Corrective Action Unit 139 Conceptual Site Model 
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providing greater protection against a decision error (see Section A.3.2).  Corrective action 

unit 139 CASs with targeted analytes are listed in Table A.3-4.  Corrective action site 04-08-02 is the 

only CAS with a targeted analyte based on process knowledge.    

Table A.3-3
Analytical Programa

(Includes Waste Characterization Analyses)

Analysesb

03
-3

5-
01

04
-0

8-
02

04
-9

9-
01

06
-1

9-
02

06
-1

9-
03

Organic Contaminants of Potential Concern (COPCs)

Volatile Organic Compoundsc X N/A X X X

Semivolatile Organic Compoundsc X N/A X X X

Total Petroleum Hydrocarbons-Diesel-Range Organics X N/A X X X

Polychlorinated Biphenyls X X X X X

Pesticides N/A N/A N/A X N/A

Inorganic COPCs

Total Resource Conservation and Recovery Act Metals, 
Berylliumc X N/A X X X

Radionuclide COPCs

Gamma Spectroscopyd X X X X X

Isotopic Uranium, Isotopic Plutonium, Strontium-90 N/A X X N/A X

Tritium N/A N/A N/A N/A X

X = Required analytical method
N/A = Not applicable

aThe contaminants of potential concern are the analytes reported from the analytical methods listed.
bIf the volume of material is limited, prioritization of the analyses will be necessary.
cMay also include Toxicity Characteristic Leaching Procedure analytes if sample is collected for waste 
management purposes.

dResults of gamma analysis will be used to determine whether further radioanalytical analysis is warranted.

Table A.3-4
Targeted Analytes for CAU 139 

CAS Chemical
Targeted Analyte(s)

Radiological
Targeted Analyte(s)

04-08-02 N/A Cesium-137

N/A = Not applicable
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A.3.2.3 Contaminants of Concern at Area 9 CASs

Corrective Action Sites 09-23-01 and 09-34-01 will not be investigated because sufficient 

information has already been collected to make a decision regarding closure alternatives.  The COCs 

at CAS 09-23-01 were generated as a result of the Ganymede safety experiment detonated within the 

gravel gertie.  The safety experiment was a zero-yield test that dispersed uranium and daughter 

isotopes into the soil.  It is assumed that subsurface radionuclide contamination exists in soils below 

the gravel gertie.

Corrective Action Site 09-34-01 is an underground bunker/monitoring station where data from 

surrounding testing were collected.  The only access to the bunker is by a vertical elevator shaft.  Due 

to the layout as determined by engineering drawings, along with the lack of soil staining around the 

elevator shaft exit, it was determined that no COCs are present at this CAS.  

A.3.2.4 Contaminant Characteristics

Contaminant characteristics include, but are not limited to: solubility, density, and adsorption 

potential.  In general, contaminants with low solubility, high affinity for media, and high density can 

be expected to be found relatively close to release points.  Contaminants with small particle size, high 

solubility, low density, and/or low affinity for media are found further from release points or in low 

areas where evaporation of ponding will concentrate dissolved contaminants.

A.3.2.5 Site Characteristics

Site characteristics are defined by the interaction of physical, topographical, and meteorological 

attributes and properties.  Physical properties include permeability, porosity, hydraulic conductivity, 

degree of saturation, sorting, chemical composition, and organic content.  Topographical and 

meteorological properties and attributes include slope stability, precipitation frequency and amounts, 

precipitation runoff pathways, drainage channels and ephemeral streams, and evapotranspiration 

potential.  The site characteristics for the CASs are as follows:

• CAS 03-35-01 is located near the intersection of the Mercury Highway and the 7-01 Road 
(known as the BJY).  The northern area of the site has been disturbed by vehicular activity.  
The site is flat and the area not affected by traffic is well vegetated.
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• CASs 04-08-02 and 04-99-01 are located on the western slopes of the Yucca Valley.  The sites 
slope gently to the east with gravel at the surface.  Vegetation typical of the area is present at 
both sites.

• CASs 06-19-02 and 06-19-03 are located on the floor of the Yucca Valley.  The sites are flat 
with very little vegetation.  The surface at CAS 06-19-02 is sandy and fences are present.  The 
surface at CAS 06-19-03 is compacted sand and gravel with a water pipe running along the 
western edge.

• CAS 09-23-01 is located along the 9-01 Road on the floor of the Yucca Valley.  The site is flat 
with two large piles of gravel and the toe of a berm extending into it.  The surface is sandy 
with little vegetation.  A scar from a trench that runs from the north to the south within the site 
is also present.

• CAS 09-34-01 is located at the northeast corner of the 9-01 Road and old Mercury Highway 
intersection.  A large berm with a concrete station built into the side is present but is not part 
of the CAS.  The surface beyond the berm is compacted sand and gravel with little vegetation.

A.3.2.6 Migration Pathways And Transport Mechanisms

Migration pathways include the lateral migration of potential contaminants across surface 

soils/sediments and vertical migration of potential contaminants through subsurface soils.  

Stormwater flow events provide an intermittent mechanism for both vertical and horizontal transport 

of contaminants.  Contaminated sediments entrained by these stormwater events would be carried by 

the streamflow to locations where the flowing water loses energy and the sediments drop out.  These 

locations are readily identifiable by hydrologists as sedimentation areas.  The sites within the Yucca 

Flat slope gently toward the valley floor.  Surface waters with entrained sediments congregate in 

arroyos and deposit sediments in the Yucca Flat.

Infiltration and percolation of precipitation serves as a driving force for downward migration of 

contaminants.  However, due to high potential evapotranspiration (annual potential 

evapotranspiration at the Area 3 Radiological Waste Management Site has been estimated at 62.6 in. 

[Shott et al., 1997]) and limited precipitation for this region (6.7 in. per year [ARL/SORD, 2005]), 

percolation of infiltrated precipitation at the NTS does not provide a significant mechanism for 

vertical migration of contaminants to groundwater (DOE/NV, 1992).  
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A.3.2.7 Exposure Scenarios

Human receptors may be exposed to COPCs through oral ingestion, inhalation, dermal contact 

(absorption) of soil or debris due to inadvertent disturbance of these materials or irradiation by 

radioactive materials.  The land use and exposure scenarios for the CAU 139 CASs are listed in  

Table A.3-5.  These are based on NTS current and future land use.  Although CAS 06-19-02 and 

CAS 06-19-03 are located within 1 mi of a currently active area, no facilities are present that would 

allow these to be used as an assigned work station for NTS site personnel.  However, as site personnel 

may periodically perform work at these sites, they are considered to be occasional use areas.  

Corrective Action Sites 03-35-01, 04-08-02, 04-99-01, and 09-23-01 are at remote locations without 

any site improvements and where no regular work is performed.  There is no exposure scenario for 

CAS 09-34-01 because no contamination is believed to be present.  There is still the possibility, 

however, that site workers could occupy these locations on an occasional and temporary basis.  

Therefore, these sites are also classified as occasional use areas.  

The future land-use scenarios for the CASs in CAU 139 of Nuclear Test Zone and Nuclear and High 

Explosives Test Zone (DOE/NV, 1998) support these exposure scenarios.  The nature of these future 

land-use zones (nuclear and explosives testing) ensures that future land use will be consistent with 

current land uses as described in Table A.3-5.     
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Table A.3-5
Land-Use and Exposure Scenarios

Corrective
Action

Site
Record of Decision Land-Use Zone Exposure Scenario

03-35-01, 
04-08-02, 
04-99-01

Nuclear and High Explosives Test
This area is designated within the 
Nuclear Test Zone for additional 
underground nuclear weapons tests and 
outdoor high-explosive tests.  This zone 
includes compatible defense and 
nondefense research, development, and 
testing activities.

Occasional Use Area 
Worker will be exposed to the site occasionally 
(up to 80 hours per year for 5 years).  Site 
structures are not present for shelter and comfort 
of the worker.

06-19-02, 
06-19-03, 
09-23-01, 
09-34-01

Nuclear Test 
This area is reserved for dynamic 
experiments, hydrodynamic tests, and 
underground nuclear weapons and 
weapons effects tests.  This zone 
includes compatible defense and 
nondefense research, development and 
testing activities.

Occasional Use Area
Worker will be exposed to the site occasionally 
(up to 80 hours per year for 5 years).  Site 
structures are not present for shelter and comfort 
of the workers.
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A.4.0 Step 2 – Identify the Decisions

Step 2 of the DQO process identifies the decision statements and defines appropriate alternative 

actions that may be taken, depending on the answer to the decision statements. 

A.4.1 Decision Statements

The Decision I statement is: “Is any COC present in environmental media within the CAS?”  Any 

analytical result for a COPC above the FAL will result in that COPC being designated as a COC.  If a 

COC is detected, then Decision II must be resolved.

The Decision II statement is: “If a COPC is present, is sufficient information available to evaluate 

potential corrective action alternatives?”  Sufficient information is defined to include:

• Identifying the volume of media containing any COC bounded by analytical sample results in 
lateral and vertical directions.

• The information needed to characterize IDW for disposal.

• The information needed to determine potential remediation waste types.

If sufficient information is not available to evaluate potential corrective action alternatives, then site 

conditions will be re-evaluated and additional samples will be collected (as long as the scope of the 

investigation is not exceeded and any CSM assumption has not been shown to be incorrect).

A.4.2 Alternative Actions to the Decisions

In this section, the actions that may be taken to solve the problem are identified depending on the 

possible outcomes of the investigation.

A.4.2.1 Alternative Actions to Decision I

If no COC associated with a release from the CAS is detected, then further assessment of the CAS is 

not required.  If a COC associated with a release from the CAS is detected, then the extent of COC 

Uncontrolled When Printed



CAU 139 CAIP
Appendix A
Revision:  0
Date:  April 2006
Page A-28 of A-57

contamination will be determined and additional information required to evaluate potential corrective 

action alternatives will be collected.

A.4.2.2 Alternative Actions to Decision II

If sufficient information is available to evaluate potential corrective action alternatives, then further 

assessment of the CAS is not required.  If sufficient information is not available to evaluate potential 

corrective action alternatives, then additional samples will be collected.
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A.5.0 Step 3 – Identify the Inputs to the Decision

This step identifies the information needed, determines sources for information, and identifies 

sampling and analysis methods that will allow reliable comparisons with FALs.

A.5.1 Information Needs

To resolve Decision I (determine whether a COC is present at a given CAS), samples need to be 

collected and analyzed following these two criteria: (1) samples must be collected in areas most likely 

to contain a COC; and (2) the analytical suite selected must be sufficient to identify any COCs present 

in the samples.

To resolve Decision II (determine whether sufficient information is available to evaluate potential 

corrective action alternatives at each CAS), samples need to be collected and analyzed to meet the 

following criteria:

• Samples must be collected in areas contiguous to the contamination, but where contaminant 
concentrations are below FALs.

• Samples of the waste or environmental media must provide sufficient information to 
characterize the IDW for disposal.

• Samples of the waste or environmental media must provide sufficient information to 
determine potential remediation waste types.

• The analytical suites selected must be sufficient to detect contaminants at concentrations 
equal to or less than their corresponding FALs. 

A.5.2 Sources of Information

Information to satisfy Decision I and Decision II will be generated by collecting environmental 

samples using grab sampling, hand auguring, backhoe excavation, or other appropriate sampling 

methods.  These samples will be submitted to analytical laboratories meeting the quality criteria 

stipulated in the Industrial Sites QAPP (NNSA/NV, 2002a).  Only validated data from analytical 

laboratories will be used to make DQO decisions.  Sample collection and handling activities will 

follow standard procedures.
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A.5.2.1 Sample Locations

Decision I samples must be collected at locations most likely to contain a COC, if present.  These 

locations will be selected based on field-screening techniques, biasing factors, the CSM, and existing 

information.  Analytical suites for Decision I samples will include all COPCs identified in 

Table A.3-3.

Field-screening techniques may be used to select appropriate sampling locations by providing 

semiquantitative data that can be used to comparatively select samples to be submitted for laboratory 

analyses from several screening locations.  Field screening may also be used for health and safety 

monitoring and to assist in making certain health and safety decisions.  The following field-screening 

methods may be used to select analytical samples at CAU 139:

• Volatile organic compounds – A photoionization detector, or an equivalent instrument or 
method, will be used to conduct headspace analysis at CASs 03-35-01, 04-99-01, 06-19-02, 
and 06-19-03.

• Walkover surface area radiological surveys – A plastic scintillator has been or will be used 
over approximately 100 percent of the CAS boundaries, as permitted by terrain and field 
conditions to detect radiologically elevated areas.

• Alpha and beta/gamma radiation – An NT Technology Electra, or equivalent instrument or 
method, will be used at all CASs

Biasing factors may also be used to select samples to be submitted for laboratory analyses based on 

existing site information and site conditions discovered during the investigation.  The following 

factors will also be considered in selecting locations for analytical samples at CAU 139:

• Documented process knowledge on source and location of release (e.g., volume of release)

• Stains:  Any spot or area on the soil surface that may indicate the presence of a potentially 
hazardous liquid.  Typically, stains indicate an organic liquid such as an oil has reached the 
soil, and may have spread out vertically and horizontally.

• Elevated radiation:  Any location identified during radiological surveys that had 
alpha/beta/gamma levels significantly higher than surrounding background soil.
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• Geophysical anomalies:  Any location identified during geophysical surveys that had results 
indicating surface or subsurface materials existed, and were not consistent with the natural 
surroundings (e.g., buried concrete or metal, surface metallic objects).

• Drums, containers, equipment or debris:  Materials of interest that may have been used at, or 
added to, a location and that may have contained or come in contact with hazardous or 
radioactive substances at some point during their use.

• Lithology:  Locations where variations in lithology (soil or rock) indicate that different 
conditions or materials exist.

• Preselected areas based on process knowledge of the site:  Locations for which information 
from historical photographs, experience from previous investigations, or interviews suggest 
that a release of hazardous or radioactive substances may have occurred.

• Preselected areas based on process knowledge of the contaminant(s):  Locations that may 
reasonably have received contamination, selected on the basis of the chemical and/or physical 
properties of the contaminant(s) in that environmental setting.

• Previous sample results:  Locations that may reasonably have been contaminated based upon 
the results of previous field investigations.

• Experience and data from investigations of similar sites

• Visual indicators such as discoloration, textural discontinuities, disturbance of native soils, or 
any other indication of potential contamination

• Presence of debris, waste, or equipment

• Odor

• Physical and chemical characteristics of contaminants

• Other biasing factors:  Factors not previously defined for the CAI, but become evident once 
the investigation of the site is under way.  Previous sample or screening results

Decision II sample step-out locations will be selected based on the CSM, biasing factors, and existing 

data.  Analytical suites will include those parameters that exceeded FALs (i.e., COCs) in prior 

samples.  Biasing factors to support Decision II sample locations include Decision I biasing factors 

plus available analytical results.
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A.5.2.2 Analytical Methods

Analytical methods are available to provide the data needed to resolve the decision statements.  The 

analytical methods and laboratory requirements (e.g., detection limits, precision, and accuracy) are 

provided in Table 3-2 and Table 3-3 along with specific analyses required for the disposal of IDW.
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A.6.0 Step 4 – Define the Boundaries of the Study

The purpose of this step is to define the population of interest, define the spatial boundaries, 

determine practical constraints on data collection, and define the scale of decision making.

A.6.1 Populations of Interest

The population of interest to resolve Decision I (“Is any COC present in environmental media within 

the CAS?”) is any location within the site that is contaminated with any contaminant above a FAL.  

The populations of interest to resolve Decision II (“If a COC is present, is sufficient information 

available to evaluate potential corrective action alternatives?”) are:

• Each one of a set of locations bounding contamination in lateral and vertical directions.  

• IDW or environmental media that must be characterized for disposal.

• Potential remediation waste.

• Environmental media where natural attenuation or biodegradation or construction/evaluation 
of barriers is considered.

A.6.2 Spatial Boundaries

Spatial boundaries are the maximum lateral and vertical extent of expected contamination at each 

CAS, as shown in Table A.6-1.  Contamination found beyond these boundaries may indicate a flaw in 

the CSM and may require re-evaluation of the CSM before the investigation could continue.  Each 

CAS is considered geographically independent and intrusive activities are not intended to extend into 

the boundaries of neighboring CASs.  

A.6.3 Practical Constraints

Other NTS activities may affect the ability to investigate this site.  Underground utilities may exist at 

the site, which may limit intrusive sampling locations.  Other practical constraints include rough 

terrain and access restrictions.  Access restrictions include scheduling conflicts active on the NTS 

with other entities, areas posted as contamination areas requiring appropriate work controls,  the 
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water line at CAS 06-19-03, physical barriers (e.g., fences, buildings, steep slopes), and areas 

requiring authorized access.  Additionally, if the CAS 06-19-03 geophysical survey results detect 

additional trenches, the spacing between adjacent trenches may limit the scope of excavation 

sampling.  Underground utilities surveys will be conducted at each CAS before the start of 

investigation activities to determine whether utilities exist, and, if so, determine the limit of spatial 

boundaries for intrusive activities.

A.6.4 Define the Scale of Decision Making

The scale of decision making in Decision I is defined as the CAS.  Any COC detected at any location 

within the CAS will cause the determination that the CAS is contaminated and needs further 

evaluation.  The scale of decision making for Decision II is defined as a contiguous area contaminated 

with any COC originating from the CAS.  Resolution of Decision II requires this contiguous area to 

be bounded laterally and vertically.

Table A.6-1
Spatial Boundaries of CAU 139 CASs

Corrective Action Site Spatial Boundaries

03-35-01 200 ft laterally, 17 ft vertically from debris or anomaly

04-08-02 200 ft laterally outside of CAS boundary, 17 ft vertically

04-99-01 200 ft laterally outside of CAS boundary, 17 ft vertically

06-19-02 200 ft laterally outside of CAS boundary, 17 ft vertically

06-19-03 200 ft laterally beyond trench boundary, area between trenches, 
17 ft vertically
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A.7.0 Step 5 – Develop a Decision Rule

This step develops a decision rule (“If..., then...”) statement that defines the conditions under which 

possible alternative actions will be chosen.  In this step, we specify the statistical parameters that 

characterizes the population of interest, specify the FALs, confirm that detection limits are capable of 

detecting FALs, and present decision rules.

A.7.1 Population Parameters

Each sample result representing each population of interest defined in Step 4 will be compared to the 

action levels to determine the appropriate resolution to Decision I and Decision II.  For the Decision I 

population of interest, a single analytical sample result above FALs would cause a determination that 

a COC is present within the CAS.  For the Decision II population of interest, a single analytical 

sample result above FALs would cause a determination that the contamination is not bounded in one 

direction.

Because this approach does not use a statistical average for comparison to the FALs, but rather a 

point-by-point comparison, the population parameter for both populations of interest is the observed 

concentration of each analyte from individual analytical sample results.  

A.7.2 Decision Rules

The decision rules applicable to both Decision I and Decision II are:

If COC contamination is inconsistent with the CSM or extends beyond the spatial boundaries 

identified in Section A.6.2, then work will be suspended and the investigation strategy will be 

reconsidered.  If a COC is present, is consistent with the CSM, and is within spatial boundaries, then 

the decision will be to continue sampling to define the extent.

The decision rules for Decision I are:

If the population parameter (the observed concentration of each analyte) of any COPC in the 

Decision I population of interest (defined in Step 4) exceeds the corresponding FAL, then that 
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contaminant is identified as a COC, and Decision II samples will be collected.  If all COPC 

concentrations are less than the corresponding FALs, then the decision will be no further action.

The decision rules for Decision II are:

If the population parameter (the observed concentration of any COC) in the Decision II population of 

interest (defined in Step 4) exceeds the corresponding FAL, then additional samples will be collected 

to complete the Decision II evaluation.  If all bounding COC concentrations are less than the 

corresponding FALs, then the decision will be that the extent of contamination has been defined in 

the corresponding lateral and/or vertical direction.

If valid analytical results are available for the waste characterization samples defined in 

Section A.9.0, then the decision will be that sufficient information exists to characterize the IDW for 

disposal, determine potential remediation waste types, and to evaluate the feasibility of remediation 

alternatives.

A.7.3 Action Levels

The PALs presented in this section are to be used for site screening purposes.  They are not 

necessarily intended to be used as cleanup action levels or FALs.  However, they are useful in 

screening out contaminants that are not present in sufficient concentrations to warrant further 

evaluation and, therefore, streamline the consideration of remedial alternatives.  The process that will 

be used to move from PALs to FALs is that specified by NAC 445A (NAC, 2004).  This regulation 

stipulates that determination of FALs shall be established by an evaluation of the site based on the 

risk it poses to public health and the environment.  This evaluation will be conducted using Method 

E1739-95, adopted by the ASTM (ASTM, 1995).  The ASTM’s RBCA process is summarized in 

Section 3.3.  The Tier I action levels for Decision I and Decision II are the PALs defined below and in 

Section 3.3.  If necessary, a Tier 2 or Tier 3 evaluation will be conducted by calculating SSTLs.  If a 

Tier 2 or Tier 3 evaluation is conducted for TPH, the hazardous constituents of TPH will be compared 

to the SSTLs, as the general measure of TPH provides insufficient information about the amounts of 

individual COCs within the TPH measurement.
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The comparison of laboratory results to FALs and the evaluation of potential corrective actions will 

be included in the investigation report.  The FALs will be defined (along with the basis for their 

definition) in the investigation report.

A.7.3.1 Chemical PALs

Except as noted herein, the chemical PALs are defined as the EPA Region 9 PRGs for chemical 

contaminants in industrial soils (EPA, 2004).  Background concentrations for RCRA metals and zinc 

will be used instead of PRGs when natural background concentrations exceed the PRG, as is often the 

case with arsenic on the NTS.  Background is considered the mean plus two standard deviations of the 

mean for sediment samples collected by the Nevada Bureau of Mines and Geology throughout the 

Nevada Test and Training Range (formerly the Nellis Air Force Range) (NBMG, 1998; 

Moore, 1999).  For detected chemical COPCs without established PRGs that have toxicity and 

carcinogenicity data listed in the EPA IRIS database (EPA, 2005), the protocol used by the EPA 

Region 9 in establishing PRGs (or similar) will be used to establish PALs.  If used, this process will 

be documented in the investigation report.

A.7.3.2 Total Petroleum Hydrocarbon PALs

The PAL for TPH is 100 ppm as listed in NAC 445A.2272 (NAC, 2004).

A.7.3.3 Radionuclide PALs

The PALs for radiological contaminants (other than tritium) are based on the NCRP Report No. 129 

recommended screening limits for construction, commercial, industrial land-use scenarios 

(NCRP, 1999) scaled to 25 mrem/yr dose constraint (Murphy, 2004) and the generic guidelines for 

residual concentration of radionuclides in DOE Order 5400.5 (DOE, 1993).  These PALs are based on 

the construction, commercial, and industrial land-use scenario provided in the guidance and are 

appropriate for the NTS based on future land use scenarios as presented in Section A.3.2.  The PAL 

for tritium is based on the UGTA Project limit of 400,000 pCi/L for discharge of water containing 

tritium to an infiltration basin/area (NNSA/NV, 2002b).
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Solid media such as concrete and/or structures may pose a potential radiological exposure risk to site 

workers if contaminated.  The radiological PAL for solid media will be defined as the 

unrestricted-release criteria defined in the NV/YMP RadCon Manual (NNSA/NSO, 2004).

A.7.4 Measurement and Analysis Sensitivity

The measurement and analysis methods listed in Section A.5.2.2 and in the Industrial Sites QAPP 

(NNSA/NV, 2002a) are capable of measuring contaminant concentrations at or below the 

corresponding FALs for each COPC.  See Section 6.2.8 for additional details.

Uncontrolled When Printed



CAU 139 CAIP
Appendix A
Revision:  0
Date:  April 2006
Page A-39 of A-57

A.8.0 Step 6 – Tolerable Limits on Decision Errors

The purpose of this step is to specify performance criteria for the decision rule.  Setting tolerable 

limits on decision errors requires the planning team to weigh the relative effects of threat to human 

health and the environment, expenditure of resources, and consequences of an incorrect decision.  

Section 7.1 of the EPA QA/G-4HW guidance states that if judgmental sampling approaches are used, 

quantitative statements about data quality will be limited to measurement error (EPA, 2000a).  

Measurement error is influenced by imperfections in the measurement and analysis system.  Random 

and systematic measurement errors are introduced in the measurement process during physical 

sample collection, sample handling, sample preparation, sample analysis, and data reduction.  If 

measurement errors are not controlled they may lead to errors in making the DQO decisions.

This section provides an assessment of the possible outcomes of DQO decisions and the impact of 

those outcomes if the decisions are in error.

The baseline condition (i.e., null hypothesis) and alternative condition for Decision I are:

• Baseline condition – A COC is present.
• Alternative condition – A COC is not present.

The baseline condition (i.e., null hypothesis) and alternative condition for Decision II are as follows:

• Baseline condition – The extent of a COC has not been defined.
• Alternative condition – The extent of a COC has been defined.

Decisions and/or criteria have false negative or false positive errors associated with their 

determination.  The impact of these decision errors and the methods that will be used to control these 

errors are discussed in the following subsections.  In general terms, confidence in DQO decisions 

based on judgmental sampling results will be established qualitatively by:

• The development of and concurrence of CSMs (based on process knowledge) by stakeholder 
participants during the DQO process.
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• Testing the validity of conceptual site models based on investigation results.

• Evaluating the quality of the data based on DQI parameters.

A.8.1 False Negative Decision Error

The false negative decision error would mean deciding that a COC is not present when it actually is 

(Decision I), or deciding that the extent of a COC has been defined when it has not (Decision II).  In 

both cases the potential consequence is an increased risk to human health and the environment.

The false negative decision error (where consequences are more severe) is controlled by meeting 

these criteria:

1. For Decision I, having a high degree of confidence that the sample locations selected will 
identify COCs if present anywhere within the CAS.  For Decision II, having a high degree of 
confidence that the sample locations selected will identify the extent of COCs.

2. Having a high degree of confidence that analyses conducted will be sufficient to detect any 
COCs present in the samples. 

3. Having a high degree of confidence that the dataset is of sufficient quality and completeness.

To satisfy the first criterion, Decision I samples must be collected in areas most likely to be 

contaminated by COCs (supplemented by random samples where appropriate).  Decision II samples 

must be collected in areas that represent the lateral and vertical extent of contamination (above action 

levels).  The following characteristics must be considered to control decision errors for the first 

criterion:

• Source and location of release
• Chemical nature and fate properties
• Physical transport pathways and properties
• Hydrologic drivers

These characteristics were considered during the development of the CSMs and selection of sampling 

locations.  The field-screening methods and biasing factors listed in Section A.5.2.1 will be used to 

further ensure that appropriate sampling locations are selected to meet these criteria.  Radiological 

survey instruments and field-screening equipment will be calibrated and checked in accordance with 
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the manufacturer’s instructions and approved procedures.  The investigation report will present an 

assessment on the DQI of representativeness that samples were collected from those locations that 

best represent the populations of interest as defined in Section A.6.1.

To satisfy the second criterion,  Decision I samples will be analyzed for the chemical and radiological 

parameters listed in Section 3.2.  Decision II samples will be analyzed for those chemical and 

radiological parameters that identified unbounded COCs.  The DQI of sensitivity will be assessed for 

all analytical results to ensure that all sample analyses had measurement sensitivities (detection 

limits) that were less than or equal to the corresponding FALs.  If this criterion is not achieved, the 

affected data will be assessed (for usability and potential impacts on meeting site characterization 

objectives) in the investigation report.

To satisfy the third criterion, the entire dataset, as well as individual sample results, will be assessed 

against the DQIs of precision, accuracy, comparability, and completeness as defined in the Industrial 

Sites QAPP (NNSA/NV, 2002a) and in Section 6.2.2.  The DQIs of precision and accuracy will be 

used to assess overall analytical method performance as well as to assess the need to potentially 

“flag” (qualify) individual contaminant results when corresponding QC sample results are not within 

the established control limits for precision and accuracy.  Data qualified as estimated for reasons of 

precision or accuracy may be considered to meet the constituent performance criteria based on an 

assessment of the data.  The DQI of completeness will be assessed to ensure that all data needs 

identified in the DQO have been met.  The DQI of comparability will be assessed to ensure that all 

analytical methods used are equivalent to standard EPA methods so that results will be comparable to 

regulatory action levels that have been established using those procedures.  Strict adherence to 

established procedures and QA/QC protocol protects against false negatives.  To provide information 

for the assessment of the DQIs of precision and accuracy, the following quality control samples will 

be collected as required by the Industrial Sites QAPP (DOE/NV, 2002a):

• Field duplicates (minimum of 1 per matrix per 20 environmental samples 

• Laboratory QC samples (minimum of 1 per matrix per 20 environmental samples or 1 per 
CAS per matrix, if less than 20 collected)
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A.8.2 False Positive Decision Error

The false positive decision error would mean deciding that a COC is present when it is not, or a COC 

is unbounded when it is not, resulting in increased costs for unnecessary sampling and analysis. 

The false positive decision error is controlled by implementing all the controls that protect against 

false negative decision errors.  False positive results are typically attributed to laboratory and/or 

sampling/handling errors that could cause cross contamination.  To control against cross 

contamination, decontamination of sampling equipment will be conducted according to established 

and approved procedures and only clean sample containers will be used.  To determine whether a 

false positive analytical result may have occurred, the following QC samples will be collected as 

required by the Industrial Sites QAPP (DOE/NV, 2002a):

• Trip blanks (1 per sample cooler containing VOC environmental samples)
• Equipment blanks (1 per sampling event for each type of decontamination procedure)
• Source blanks (1 per source lot per sampling event)
• Field blanks (minimum of 1 per CAS – additional if field conditions change)
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A.9.0 Step 7 – Optimize the Design for Obtaining Data

This section provides the general approach for obtaining the information necessary to resolve 

Decision I and Decision II.  A judgmental (nonprobabilistic) sampling scheme will be implemented to 

select sample locations and evaluate analytical results.  Judgmental sampling allows the methodical 

selection of sample locations that target the populations of interest (defined in Step 4) rather than 

non-selective random locations.

Because individual sample results, rather than an average concentration, will be used to compare to 

FALs, statistical methods to generate site characteristics will not be necessary.  Section 0.4.4 of the 

EPA Data Quality Objectives Process for Hazardous Waste Site Investigations (EPA, 2000a) 

guidance states that the use of statistical methods may not be warranted by program guidelines or 

site-specific sampling objectives.  The need for statistical methods is dependent upon the decisions 

being made.  Section 7.1 of the EPA QA/G-4HW guidance states that a nonprobabilistic (judgmental) 

sampling  design is developed when there is sufficient information on the contamination sources and 

history to develop a valid CSM and to select specific sampling locations.  This design is used to 

confirm the existence of contamination at specific locations and provide information (such as extent 

of contamination) about specific areas of the site.

All sample locations will be selected to satisfy the DQI of representativeness in that samples collected 

from selected locations will best represent the populations of interest as defined in Section A.6.1.  To 

meet this criterion, a biased sampling strategy will be used for Decision I samples to target areas with 

the highest potential for contamination, if it is present anywhere in the CAS.  Sample locations will be 

determined based on process knowledge, previously acquired data, or the field-screening and biasing 

factors listed in Section A.5.2.1.  If biasing factors are present in soils below locations where 

Decision I samples were removed, additional Decision I soil samples will be collected at depth 

intervals selected by the Site Supervisor based on biasing factors to a depth where the biasing factors 

are no longer present.  The Site Supervisor has the discretion to modify the sample locations, but only 

if the modified locations meet the decision needs and criteria stipulated in this DQO.
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To meet the DQI of representativeness for step-out (Decision II) samples (that Decision II sample 

locations represent the population of interest as defined in Section A.6.1), sampling locations at each 

CAS will be selected based on the outer boundary sample locations where COCs were detected, the 

CSM, and other field-screening and biasing factors listed in Section A.5.2.1.  In general, sample 

locations will be arranged in a triangular pattern around the Decision I location or area at distances 

based on site conditions, process knowledge, and biasing factors.  If COCs extend beyond the initial 

step-outs, Decision II samples will be collected from incremental step-outs.  Initial step-outs will be 

at least as deep as the vertical extent of contamination defined at the Decision I location and the depth 

of the incremental step-outs will be based on the deepest contamination observed at all locations.  A 

clean sample (i.e., COCs less than FALs) collected from each step-out direction (lateral or vertical) 

will define extent of contamination in that direction.  The number, location, and spacing of step-outs 

may be modified by the Site Supervisor, as warranted by site conditions.

The following sections discuss CAS-specific investigation activities, including proposed sample 

locations.  As the sampling strategy for each CAS is developed, specific biasing factors will be 

described.  In the absence of biasing factors, samples will be collected from the default sampling 

locations described for each CAS.

A.9.1 Corrective Action Site 03-35-01, Burn Pit

Corrective Action Site 03-35-01 anomalies revealed during the geophysical survey will be 

(Figure A.2-2) exposed with a backhoe and investigated to identify or rule out the presence of biasing 

factors around and beneath the anomalies.  The scope of the Decision I investigation, including the 

investigation to expose the geophysical anomalies, will be limited to a 50-ft radius from the site 

marker and the finished concrete slab to the south.

The soil beneath and surrounding debris (including debris causing a geophysical anomaly) within this 

area will be inspected and soil samples will be collected if biasing factors are present.  One biased 

location has been identified for sampling based on the presence of burnt debris.  This location can be 

found in the field as a small scorched area approximately 18 in. in diameter.  A minimum of one 

surface soil sample will be collected from 0 to 0.5 ft bgs at this location.  All samples will be analyzed 

to determine whether COCs are present in the soil resulting from point-source contamination.
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A.9.2 Corrective Action Site 04-08-02, Waste Disposal Site

A biased sampling strategy will be applied to CAS 04-08-02 to target the surface soil areas with the 

highest potential for contamination (i.e., radiologically elevated areas) resulting from stored material 

during past operations.  Two soil samples will be collected from each of three areas defined by the 

highest radiological survey results.  The three areas are shown in Figure A.9-1.  These areas will be 

field screened for further definition and sample selection based on elevated beta/gamma readings.  

Proposed locations for collecting Decision I samples are provided on Figure A.9-2.            

A minimum of two Decision I soil samples will be collected within each of the three elevated reading 

locations (shown as polygons based on the Figure A.9-1 radiologically elevated areas).  The two 

samples will be collected from 0 to 0.5 ft bgs.  A screening sample will be collected below each 

sample and submitted for analysis to determine that the biasing factor is decreasing or absent.  If a 

screening sample is not collected, then an additional soil sample will be submitted for analysis from 

that depth interval.

A.9.3 Corrective Action Site 04-99-01, Contaminated Surface Debris

The geophysical anomalies at CAS 04-99-01 will be exposed using a backhoe or handtools and 

investigated to identify or rule out the presence of biasing factors around and beneath the anomalies.  

Soil samples will be collected at locations where biasing factors are present.

Additionally, the investigation will include excavating a trench perpendicular to the two small 

mounds and depressions to determine the presence of any debris or biasing factors.  This biased 

sampling strategy targets the areas most likely to encounter any buried debris that may have released 

COCs into the surrounding soil.  A minimum of one sample will be collected from the trench within 

each mound/depression based on any biasing factors.  A screening sample will be collected below 

each sample submitted for analysis to determine that the biasing factor is decreasing or absent.  If a 

screening sample is not collected, then an additional soil sample will be submitted for analysis from 

that depth interval.  If biasing factors are absent, then sample selection will be from beneath each 

mound at the interface with undisturbed native material.  If the interface with the underlying native 

soil cannot be discerned, then the sample will be collected at a depth of 0 to 1 ft bgs.  The trench will 

be excavated to a minimum a depth of 1 ft bgs.
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Figure A.9-1
Radiological Survey Results from CAS 04-08-02

Uncontrolled When Printed



CAU 139 CAIP
Appendix A
Revision:  0
Date:  April 2006
Page A-47 of A-57

Figure A.9-2
Proposed Sample Locations at CAS 04-08-02
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The cans (surface debris) within this area will also be investigated to determine whether COCs are 

present within the surface soil resulting from residue deposition that may contribute to point-source 

contamination.  A minimum of one surface sample will be collected from 0 to 0.5 ft bgs of the soil 

beneath the rusted cans.  Additional soil samples will be collected from beneath the cans if biasing 

factors are present.  The proposed sample locations are shown in Figure A.9-3.   

A.9.4 Corrective Action Site 06-19-02, Waste Disposal Site/Burn Pit

A biased sampling strategy will be applied at CAS 06-19-02 in order to target points with the highest 

potential for contamination in the surface and subsurface soil at three areas within the CAS footprint.  

The three areas are identified as the round animal pen, the burn pit, and the waste disposal area.  

These general areas are shown in Figure A.9-4, and a detailed sampling strategy discussion for each 

area is provided in this section  A minimum of two samples from two locations in the round animal 

pen will be sampled to investigate the potential that COCs may be in the surface soil due to past 

livestock activity.  A minimum of two soil samples will be collected from locations from within a 

trench excavated to investigate the presence of any debris or burnt residue and to look for the 

presence of biasing factors.  A minimum of two sample locations from beneath the sand at the waste 

disposal area.  The biased sampling strategy targets the areas most likely to encounter any buried 

debris that may have leaked COCs into the surrounding soil.  Soil samples from the trench to be 

excavated in the waste disposal area may also be collected based upon field observations.   

The surface soil in the round animal pen will be investigated to look for biasing factors.  Surface soil 

samples from depths of 0 to 0.5 ft bgs and 1.0 to 1.5 bgs will be collected at two locations exhibiting 

biasing factors.  A minimum of four soil samples will be collected.  The proposed sample locations 

are shown in  Figure A.9-4.  If no biasing factors are present, the samples will be collected from the 

center of the animal pen and from a location 2 ft from the perimeter closest to the burn pit.

The investigation at the burn pit will include excavating a trench east to west across the burn pit area.  

The location of the trench will be determined in the field, and a minimum of one sample will be 

collected from the trench material beneath each biasing factor.  The investigation and trenching will 

continue to a minimum depth of 5 ft or to a depth where biasing factors are no longer present, 

whichever is greater.  If there is no evidence of past burial activities (i.e., debris) or biasing factors, a 
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Figure A.9-3
Proposed Sample Locations at CAS 04-99-01
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Figure A.9-4
Proposed Sample Locations at CAS 06-19-02
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minimum of two soil samples will be collected from a depth of 2.5 to 3.0 ft bgs from within the trench 

as shown in Figure A.9-4.

The investigation at the waste disposal area will begin by moving the sand aside to expose the 

native/historical ground surface beneath the sand.  If cannot be discerned, then the interface will be 

assumed to be at surface grade with the surrounding area.  Two soil samples will be collected at an 

interval from the interface depth to 0.5 ft below it, at locations exhibiting biasing factors, if present.  

Additionally, the investigation will include excavating a trench across the waste disposal area to a 

minimum depth of 5 ft below the sand/historical surface interface.  A minimum of one sample will be 

collected from within the trench beneath each potential biasing factor or evidence of debris.  The 

excavation and potential sampling will continue to a depth where biasing factors or debris are no 

longer present.  If there is no evidence of past burial activities (i.e., debris) or biasing factors, a 

minimum of two soil samples will be collected from the proposed samples locations illustrated in 

Figure A.9-4.

A.9.5 Corrective Action Site 06-19-03, Waste Disposal Trenches

Figure A.9-5 provides a map of the past geophysical survey results and shows a distinct anomaly that 

is assumed to be associated with the burial trenches.  This anomaly and the 2004 trench excavation 

are the only evidence of subsurface burial.  A geophysical survey of all scarred areas surrounding the 

current survey area will be conducted in an effort to identify or rule out the existence of other trenches 

in the area.  This is shown as a blank area in the upper right corner of Figure A.9-5.

If no additional potential trench anomalies are discovered by conducting this expanded geophysical 

survey, then a minimum of eighteen soil samples will be collected from six sample locations 5 to 10 ft 

laterally outside the assumed trench perimeter.  Figure A.9-6 shows these six proposed sample 

locations relative to the assumed trench perimeter based on the known anomaly.  This set of six 

locations will function as Decision I locations to bound the perimeter of the CAS trench, or multiple 

trenches if more trench anomalies are found.  If the field investigation determines that other trenches 

may be present, then other locations in addition to the set of six will be sampled.  Sample collection 

from locations between trenches will be conducted only if the separation is great enough to allow 

Uncontrolled When Printed



CAU 139 CAIP
Appendix A
Revision:  0
Date:  April 2006
Page A-52 of A-57

excavation without encroaching on the existing trenches.  A generalized sampling approach as it 

relates to depth is provided in the follow paragraph.

In general, three samples will be collected from each sample location:  one sample collected from a 

depth of 2.5 to 3.0 ft bgs, a second sample collected from a depth of 7.5 to 8.0 ft bgs, and a third 

sample collected from a depth of 12.5 to 13.0 ft bgs.  Biasing factors are not expected, but if identified 

(with the exception of buried waste itself), additional soil samples may be collected.  All sampling 

will remain outside of the boundaries of the trenches.  If buried material is encountered, it will not be 

sampled but placed back into the trench, and a new location will be selected further away from the 

trench(es).        
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Figure A.9-5
Geophysical Survey from CAS 06-19-03
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Figure A.9-6
Proposed Sample Locations at CAS 06-19-03
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Certificate of Disposal 

T'his is to certify that the Waste Strean1 No. I.lRY5LL,FY07002, container nUlnbers 150000 
(QG002990), 190000 (QG002994), 220000 (QG002997), 230000 (QG002998), and 270000 
(Q(J003002), \vas shipped and received at the Nevada T'est Site, Area 5 IZadioactive Waste 
Managen1ent C0l11plex for disposal as stated below. 

'1 'heresa Hal e 
Shipped by 

Signature 
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CORRECTIVE ACTION SITE 04-08-02, WASTE DISPOSAL SITE
USE RESTRICTION BOUNDARY

NLegend
Use Restriction Boundary

NE Corner
N 4,104,622.68864 m
E 579,173.644413 m

NW Corner
N 4,104,679.94017 m
E 579,019.824049 m

SW Corner
N 4,104,560.60867 m
E 578,969.470297 m

SE Corner
N 4,104,494.39004 m
E 579,121.911107 m
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 06-19-03, WASTE DISPOSAL TRENCHES
USE RESTRICTION BOUNDARY

CORRECTIVE ACTION SITE ,

Approximate Location
of Water Line

N

Legend
Approximate Location of Water Line

Use Restriction Boundary

Monument and Use Restriction Warning Sign

 d  a    o    R   ssecc
A

Use Restriction Boundary

UR

UR

UR

UR

UR

UR

Point 4
N 4,094,746.322 m
E 583,946.937 m

Point 5
N 4,094,735.201 m
E 583,848.982 m

Point 1
N 4,094,800.703 m
E 583,843.264 m

Point 2
N 4,094,807.845 m
E 583,915.346 m

Point 3
N 4,094,795.900 m
E 583,942.445 m
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CORRECTIVE ACTION SITE 09-23-01, AREA 9 GRAVEL GERTIE
USE RESTRICTION BOUNDARY

,

9-01 Road

Gravel
Gertie

Gravel
Pile
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N

Legend
Use Restriction Boundary

Approximate Location of Use Restriction Warning Sign UR

Point 1
N 4,109,072.25 m
E 584,590.598 m

Point 2
N 4,108,994.43 m
E 584,587.114 m

Point 3
N 4,108,983.16 m
E 584,595.249 m

Point 4
N 4,108,971.87 m
E 584,611.664 m

Point 5
N 4,108,964.32 m
E 584,613.232 m

Point 6
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Point 11
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E-1 

PHOTOGRAPH LOG 

PHOTOGRAPH 
NUMBER DATE CORRECTIVE 

ACTION SITE  DESCRIPTION 

1 12/08/2008 03-35-01 Excavation of Radiologically Impacted Soil 

2 12/08/2008 03-35-01 Excavation of Radiologically Impacted Soil 

3 12/10/2008 04-99-01 Excavation of Radiologically Impacted Soil 

4 12/11/2008 03-35-01 Excavation of Subsurface Debris 

5 01/06/2009 03-35-01 Excavation of Subsurface Debris 

6 01/06/2009 03-35-01 Backfilling Excavations 

7 01/06/2009 03-35-01 After Closure Activities 

8 01/07/2009 04-99-01 Backfilling Excavations 

9 01/07/2009 04-99-01 After Closure Activities 

10 01/20/2009 06-19-03 Trench for New Water Line Location 

11 01/20/2009 06-19-03 Stockpiling Soil for Cover 

12 01/21/2009 06-19-03 Trench for New Water Line Location 

13 01/26/2009 04-99-01 Disposal of Radiologically Impacted Soil 

14 02/05/2009 06-19-03 Construction of Cover 

15 02/11/2009 06-19-03 Construction of Cover 

16 02/12/2009 06-19-03 Construction of Cover 

17 02/17/2009 06-19-03 Pouring Thrust Blocks for Water Line 

18 02/24/2009 06-19-03 Compaction of Soil over Water Line 

19 03/11/2009 06-19-03 Construction of Cover 

20 05/28/2009 06-19-03 Use Restriction Warning Sign 
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E-3 

 

 
Photograph 1:  CAS 03-35-01, Excavation of Radiologically Impacted Soil, 12/08/2008 

 

 
Photograph 2:  CAS 03-35-01, Excavation of Radiologically Impacted Soil, 12/08/2008 
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Photograph 3:  CAS 04-99-01, Excavation of Radiologically Impacted Soil, 12/10/2008 

 

 
Photograph 4:  CAS 03-35-01, Excavation of Subsurface Debris, 12/11/2008 
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Photograph 5:  CAS 03-35-01, Excavation of Subsurface Debris, 01/06/2009 

 

 
Photograph 6:  CAS 03-35-01, Backfilling Excavations, 01/06/2009 
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Photograph 7:  CAS 03-35-01, After Closure Activities, 01/06/2009 

 

 
Photograph 8:  CAS 04-99-01, Backfilling Excavations, 01/07/2009 
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Photograph 9:  CAS 04-99-01, After Closure Activities, 01/07/2009 

 

 
Photograph 10:  CAS 06-19-03, Trench for New Water Line Location, 01/20/2009 
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Photograph 11:  CAS 06-19-03, Stockpiling Soil for Cover, 01/20/2009 

 

 
Photograph 12:  CAS 06-19-03, Trench for New Water Line Location, 01/21/2009 
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Photograph 13:  CAS 04-99-01, Disposal of Radiologically Impacted Soil, 01/26/2009 

 

 
Photograph 14:  CAS 06-19-03, Construction of Cover, 02/05/2009 
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Photograph 15:  CAS 06-19-03, Construction of Cover, 02/11/2009 

 

 
Photograph 16:  CAS 06-19-03, Construction of Cover, 02/12/2009 

 



CAU 139 Closure Report 
Section:  Appendix E 
Revision:  0 
Date:  July 2009 

 

E-11 

 

 
Photograph 17:  CAS 06-19-03, Pouring Thrust Blocks for Water Line, 02/17/2009 

 

 
Photograph 18:  CAS 06-19-03, Compaction of Soil over Water Line, 02/24/2009 
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Photograph 19:  CAS 06-19-03, Construction of Cover, 03/11/2009 

 

 
Photograph 20:  CAS 06-19-03, Use Restriction Warning Sign, 05/28/2009 
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NEVADA DIVISION OF ENVIRONMENTAL PROTECTION  
COMMENT RESPONSE FORM 
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Document Title:  Draft Closure Report for Corrective Action Unit 139:  Waste Disposal Sites, 
Nevada Test Site, Nevada 

Revision Number:  0 

Responsible NNSA/NSO ERP Federal Sub-Project Director:  Kevin Cabble 

Document Date:  June 2009 

Author/Organization:  NSTec 

Reviewer/Organization/Phone:  Jeff MacDougall/NDEP/486-2850 ext 233 

Review Criteria:  Full 

No. Comment Comment Response 
1 Appendix C – There are three pages of NTS Landfill Load Verification forms for 

CAS 06-19-02 at the beginning of the appendix.  The waste disposal is not 
mentioned within the body of the report.  Please explain the source of the waste. 

The CAS number is incorrect on these forms.  It has been lined out and replaced with 
“CAS 06-19-03.”  The waste identified on these load verification forms was already 
included in the waste volume calculations for CAS 06-19-03. 
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