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Corrective Action Unit (CAU) 166 is identified in the Federal Facility Agreement and Consent 
Order (FFACO) as "Storage Yards and Contaminated Materials" and consists of the following 
seven Corrective Action Sites (CASs), located in Areas 2, 3, 5, and 18 of the Nevada Test Site: 

• CAS 02-42-01, Condo Release Storage Yd - North 

• CAS 02-42-02, Condo Release Storage Y d - South 

• CAS 02-99-10, D-38 Storage Area 

• CAS 03-42-01, Conditional Release Storage Yard 

• CAS 05-19-02, Contaminated Soil and Drum 

• CAS 18-01-01, Aboveground Storage Tank 

• CAS 18-99-03, Wax Piles/Oil Stain 

Closure activities were conducted from March to July 2009 according to the FF ACO (1996, as 
amended February 2008) and the Corrective Action Plan for CAU 166 (U.S. Department of 
Energy, National Nuclear Security Administration Nevada Site Office, 2007b). The corrective 
action alternatives included No Further Action and Clean Closure. Closure activities are 
summarized in Table l. 
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TABLE 1. SUMMARY OF CORRECTIVE ACTION UNIT 166 CLOSURE ACTIVITIES 

CAS CAS NAME 

02-42-01 
Cond. Release 

Storage Y d - North 

02-42-02 
Cond. Release 

Storage Y d - South 

02-99-10 D-38 Storage Area 

Conditional 
03-42-01 Release Storage 

Yard 

05-19-02 
Contaminated Soil 

and Drum 

Aboveground 
18-01-01 

Storage Tank 

18-99-03 Wax Piles/Oil Stain 

Am: americium 
B1v1P: best management practice 
CAS: Corrective Action Site 
coc: contaminant of concern 
DU: depleted uranium 

CLOSURE 
METHOD 

No Further Action 

No Further Action 

Clean Closure 

Clean Closure 

No Further Action 

Clean Closure 

No Further Action 

cac CLOSURE ACTIVITIES 

None None 

None None 

Lead and arsenic • Lead shot and DU were removed for disposal. 

• Soil impacted with lead and Am-241 was removed for disposal. 

• Verification samples were collected. 

Lead and Am-241 • As a BMF, asbestos tile was removed from a portable building, oil 
was drained from accumulators, and the portable building, 
accumulators, gas cylinders, and associated debris were removed for 
disposal. 

None • As a BMF, an empty drum was removed for disposal. 

• Lead-impacted liquid was removed for disposal. 

• Lead shot and wax embedded with lead shot were removed for 
Lead disposal. 

• As a B1v1P, wax and non-impacted liquid were removed for disposal, 
and two metal containers were grouted in place. 

None • As a B1v1P, wax was removed for disposal, and one metal container 
was grouted in place. 
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This Closure Report (CR) documents closure activities for Corrective Action Unit (CAU) 166, 
Storage Yards and Contaminated Materials, according to the Federal Facility Agreement and 
Consent Order (FFACO) (1996, as amended February 2008) and the Corrective Action Plan 
(CAP) for CAU 166 (U.S. Department of Energy, National Nuclear Security Administration 
Nevada Site Office [NNSAlNSO], 2007b). CAU 166 consists of the following seven Corrective 
Action Sites (CASs), located in Areas 2, 3, 5, and 18 of the Nevada Test Site (NTS) (Figure 1): 

• CAS 02-42-01, Condo Release Storage Yd - North 

• CAS 02-42-02, Condo Release Storage Y d - South 

• CAS 02-99-10, D-38 Storage Area 

• CAS 03-42-01, Conditional Release Storage Yard 

• CAS 05-19-02, Contaminated Soil and Drum 

• CAS 18-01-01, Aboveground Storage Tank 

• CAS 18-99-03, Wax Piles/Oil Stain 

1.1 PURPOSE 

CAU 166, Storage Yards and Contaminated Materials, consists of seven CASs in Areas 2, 3, 5, 
and 18 of the NTS. The closure alternatives included No Further Action and Clean Closure. 
This CR provides a summary of completed closure activities, documentation of waste disposal, 
and confirmation that remediation goals were met. 

The closure strategy for CAU 166 included the following activities: 

• At CAS 02-42-01, Condo Release Storage Yd - North, no work was performed. 

• At CAS 02-42-02, Condo Release Storage Y d - South, no work was performed. 

• At CAS 02-99-10, D-38 Storage Area, approximately 40 gallons (gal) oflead shot were 
removed and are currently pending treatment and disposal as mixed waste (MW), and 
approximately 50 small pieces of depleted uranium (DU) were removed and disposed as 
low-level waste (LLW). 

• At CAS 03-42-01, Conditional Release Storage Yard, approximately 7.5 cubic yards (yd3
) of 

soil impacted with lead and americium (Am)-241 were removed and disposed as LLW. As a 
best management practice (BMP), approximately 22 cubic feet (ft3) of asbestos tile were 
removed from a portable building and disposed as asbestiform low-level waste (ALLW); 
approximately 55 gal of oil were drained from accumulators and are currently pending 
disposal as hazardous waste (HW); the portable building was demolished, size-reduced, and 
disposed as LLW; and accumulators, gas cylinders, and associated debris were removed and 
are currently pending treatment and disposal as MW. 

• At CAS 05-19-02, Contaminated Soil and Drum, as a BMP, an empty drum was removed 
and disposed as sanitary waste. 

1 
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• At CAS 18-01-01, Aboveground Storage Tank, approximately 165 galoflead-impacted 
liquid were removed and are currently pending disposal as HW, and approximately 10 gal of 
lead shot and 6 yd3 of wax embedded with lead shot were removed and are currently pending 
treatment and disposal as MW. As a BMP, approximately 0.5 yd3 of wax were removed and 
disposed as hydrocarbon waste, approximately 55 gal ofliquid were removed and disposed 
as sanitary waste, and two metal containers were grouted in place. 

• At CAS 18-99-03, Wax Piles/Oil Stain, no further action was required; however, as a BMP, 
approximately l. 5 yd3 of wax were removed and disposed as hydrocarbon waste, and one 
metal container was grouted in place. 

1.3 CLOSURE REPORT CONTENTS 

This CR includes the following sections: 

• Section l.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 - Site Closure Photographs 

• Library Distribution List 

This report was developed using information and guidance from the following documents: 

• Corrective Action Investigation Plan (CAIP) for CAU 166 (NNSAINSO, 2006) 

• Corrective Action Decision Document for CAU 166 (NNSAlNSO, 2007a) 

• CAP for CAU 166 (NNSAINSO, 2007b) 

• Industrial Sites Quality Assurance Project Plan (QAPP) (U.S. Department of Energy, 
National Nuclear Security Administration Nevada Operations Office [NNSAlNV], 2002) 

Data quality objectives developed for site characterization ofCAU 166 were presented in 
Appendix A of the CAIP for CAU 166 (NNSAlNSO, 2006) and are included as Appendix A of 
this report. Conceptual site models (CSMs) were developed based on process knowledge, 
historical information, and personnel interviews. No variations to the CSMs were identified, and 
the CSMs were confirmed by soil sample results and verified during closure activities. 

3 
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This section describes closure activities, deviations from the CAP, and schedule. 

2.1 DESCRIPTION OF CORRECTIVE ACTION ACTIVITIES 

The following sections describe the closure activities completed for CAU 166. 

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 

• NNSAINSO Real Estate/Operations Permit 

• 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 02-42-01, Cond. Release Storage Yd - North 

No contaminants of concern (COCs) are present; therefore, no further action was required, and 
no work was performed. 

2.1.2.2 Corrective Action Site 02-42-02, Cond. Release Storage Y d - South 

No COCs are present; therefore, no further action was required, and no work was performed. 

2.1.2.3 Corrective Action Site 02-99-10, D-38 Storage Area 

This site was clean closed by removing approximately 40 gal of lead shot for treatment and 
disposal as MW. During closure activities, approximately 50 small pieces ofDU not previously 
identified were discovered at the site. The DU was removed and disposed as LLW. 

2.1.2.4 Corrective Action Site 03-42-01, Conditional Release Storage Yard 

This site was clean closed by removing approximately 7.5 yd3 of soil impacted with Am-24l and 
lead for disposal as LLW. Although lead was present in the soil above the action level requiring 
removal, Toxicity Characterization Leaching Procedure results for lead were below the Resource 
Conservation and Recovery Act limit that would require disposal as MW. Five verification 
samples and one blind duplicate sample were collected from the excavation. Am-24l and lead 
were not present in the verification samples at concentrations above action levels; therefore, the 
excavation was backfilled with clean soil. 
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As a BMP, approximately 22 ft3 of asbestos tile were removed from a portable building and 
disposed as ALLW; approximately 55 gal of oil were drained from accumulators for disposal as 
HW; the portable building was demolished, size-reduced, and disposed as LLW; and 
accumulators, gas cylinders, and other debris were removed for treatment and disposal as MW. 

2.1.2.5 Corrective Action Site 05-19-02, Contaminated Soil and Drum 

No COCs are present, and no further action was required. However, as a BMP, an empty drum 
was removed and disposed as sanitary waste. 

2.1.2.6 Corrective Action Site 18-01-01, Aboveground Storage Tank 

This site consisted of two metal containers located in a Contamination Area. The site was clean 
closed by removing approximately 165 gal of lead-impacted liquid from one of the metal 
containers for disposal as HW. During closure activities, lead shot that was not identified during 
corrective action investigation activities was discovered on the lids and within the two metal 
containers. In addition, lead shot was embedded in some of the wax present in the metal 
containers. Approximately 10 gal oflead shot and 6 yd3 of wax embedded with lead shot were 
removed from the metal containers for treatment and disposal as MW. In addition, residual 
sludge located in the pipes beneath the metal containers was removed for treatment and disposal 
asMW. 

As a BMP, approximately 0.5 yd3 of wax were removed from the metal containers and disposed 
as hydrocarbon waste, approximately 55 gal ofliquid were removed from the second metal 
container and disposed as sanitary waste, and the two metal containers were grouted in place. 

2.1.2.7 Corrective Action Site 18-99-03, Wax Piles/Oil Stain 

No COCs are present, and no further action was required. However, as a BMP, approximately 
l.5 yd3 of wax were removed and disposed as hydrocarbon waste, and one metal container was 
grouted in place. 

2.2 DEVIATIONS FROM THE CORRECTIVE ACTION PLAN AS ApPROVED 

Deviations from the CAP (NNSAlNSO, 2007b) included the following: 

• During closure activities at CAS 02-99-10, approximately 50 small pieces of DU not 
previously identified were discovered at the site. The DU was removed and disposed as 
LLW. 

• During closure activities at CAS 18-01-01, lead shot that was not identified during corrective 
action investigation activities was discovered on the lids and within the two metal containers 
at the site. In addition, lead shot was embedded in some of the wax present in the metal 
containers. Approximately 10 gal oflead shot and 6 yd3 of wax embedded with lead shot 
were removed from the metal containers for treatment and disposal as MW. In addition, 
residual sludge located in the pipes beneath the metal containers was removed for treatment 
and disposal as MW. 
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• An additional metal container not previously identified was discovered in Area 18 near 
CASs 18-01-01 and 18-99-03. The lid was removed to inspect the interior of the container. 
The container was found to be empty, and no further action was required. 

2.3 CORRECTIVE ACTION SCHEDULE AS COMPLETED 

Closure activities were conducted from March to July 2009. Details of the schedule are provided 
in Table 2. 

TABLE 2 CORRECTIVE ACTION UNIT 166 CLOSURE ACTIVITIES SCHEDULE 

CORRECTIVE ACTION SITE START DATE END DATE 

02-99-10, D-38 Storage Area March 18, 2009 April 20, 2009 

03-42-01, Conditional Release Storage Yard March 10, 2009 June 3, 2009 

05-19-02, Contaminated Soil and Drum March 24, 2009 March 24, 2009 

18-01-01, Aboveground Storage Tank March 10, 2009 July 2,2009 

18-99-03, Wax Piles/Oil Stain March 12, 2009 June 25, 2009 

2.4 SITE PLAN/SURVEY PLAT 

As-built drawings were not required for CAU 166 closure activities. 

7 
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This section describes the waste generated during closure activities. The waste streams are 
summarized in Table 3. Waste disposition documentation is included as Appendix C. 

3.1 SANITARY WASTE 

Sanitary waste included an empty drum from CAS 05-19-02, which was transported in an 
end-dump truck to the Area 9 UI0c Sanitary Landfill for disposal, and approximately 55 gal of 
liquid from CAS 18-01-01, which was packaged in a drum and transported to the Area 23 
Sewage Lagoons for disposal. 

3.2 HYDROCARBON WASTE 

Hydrocarbon waste included approximately 0.5 yd3 of wax from CAS 18-01-01 and 
approximately l.5 yd3 of wax from CAS 18-99-03. Hydrocarbon waste was transported in 
end-dump trucks to the Area 9 UI0c Sanitary Landfill for disposal. 

3.3 HAZARDOUS WASTE 

HW included approximately 55 gal of oil drained from accumulators at CAS 03-42-01 and 
approximately 165 gal oflead-impacted liquid from CAS 18-01-0l. The oil was packaged in a 
drum, and lead-impacted liquid was packaged in three drums. All HW is currently being 
managed on site pending transport for offsite treatment and disposal. 

3.4 Low-LEVEL WASTE 

LLW included approximately 50 small pieces ofDU from CAS 02-99-10, approximately 7.5 yd3 

of soil impacted with Am-241 and lead from CAS 03-42-01, and approximately 157 yd3 of debris 
from demolition of the portable building at CAS 03-42-0l. The DU from CAS 02-99-10 was 
packaged with the soil from CAS 03-42-01 in two B-25 boxes that were transported to the 
Area 5 Radioactive Waste Management Site (RWMS) for disposal. The portable building was 
demolished and size reduced, and the demolition debris was packaged in three transportainers 
and four B-25 boxes and transported to the Area 5 RWMS for disposal. 

3.5 MIXED WASTE 

MW included approximately 40 gal of lead shot from CAS 02-99-10, approximately 20 yd3 of 
debris (i.e., accumulators, gas cylinders, and other debris) from CAS 03-42-01, approximately 
10 gal oflead shot from CAS 18-01-01, and approximately 6 yd3 of wax with lead shot 
embedded in it from CAS 18-01-0l. All MW was packaged in macroencapsulation boxes and is 
currently being managed on site pending treatment and disposal at the Area 5 RWMS. 

3.6 ASBESTIFORM Low-LEVEL WASTE 

ALLW included approximately 22 ft3 of asbestos tile from CAS 03-42-01, which was packaged 
in three drums and transported to the Area 5 R WMS for disposal. 
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TABLE 3. CORRECTIVE ACTION UNIT 166 WASTE DISPOSITION SUMMARY 

WASTE 
CORRECTIVE ACTION SITE 

STREAM 

Sanitary 05-19-02, Contaminated Soil and Drum 

Waste 18-01-01, Aboveground Storage Tank 

Hydrocarbon 18-01-01, Aboveground Storage Tank 

Waste 18-99-03, Wax Piles/Oil Stain 

HW 
03-42-01, Conditional Release Storage Yard 

18-01-01, Aboveground Storage Tank 

02-99-10, D-38 Storage Area 

LLW 
03-42-01, Conditional Release Storage Yard 

02-99-10, D-38 Storage Area 

03-42-01, Conditional Release Storage Yard 

MW 

18-01-01, Aboveground Storage Tank 

ALLW 03-42-01, Conditional Release Storage Yard 

ALLW: asbestiforrn low-level waste 
DU: depleted uranium 
fe: cubic foot (feet) 
gal: gallon(s) 
HW: hazardous waste 
LLW: low-level waste 
MW: mixed waste 
RWMS: Radioactive Waste Management Site 
yd3

: cubic yard(s) 

DESCRIPTION 
OF WASTE 

Empty drum 

Liquid 

Wax 

Wax 

Oil 

Liquid 

DU 

Soil 

Building debris 

Lead shot 

Accumulators, 
gas cylinders, 
and other debris 

Lead shot 

Wax embedded 
with lead shot 

Asbestos tiles 

VOLUME WASTE CONTAINER DISPOSITION 

55 gal None Disposed at the Area 9 UI Oc Sanitary Landfill 

55 gal I drum Disposed at the Area 23 Sewage Lagoon 

0.5 yd3 None 

1.5 yd3 None 
Disposed at the Area 9 UI Oc Sanitary Landfill 

55 gal I drum Currently staged on site pending transport to an 

165 gal 3 drums offsite treatment and disposal facility 

0.1 ft3 I B-25 Box 

7.5 yd3 2 B-25 Boxes 
Disposed at the Area 5 RWMS 

157 yd3 3 T ransportainers and 
4 B-25 Boxes 

40 gal 

5 Macroencapsulation 

20 yd3 Boxes 
Currently staged on site pending treatment and 

10 gal 
disposal at the Area 5 RWMS 

2 Macroencapsulation 

6 yd3 Boxes 

22 ft3 3 drums Disposed at the Area 5 RWMS 

10 
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Site closure was verified by visual observations and by collecting and analyzing soil verification 
samples. Soil verification samples were collected from the excavation at CAS 03-42-01 and 
analyzed for Am-241 and lead to verify that the remaining soil did not contain contamination 
above action levels. The results showed that no COCs above the action levels were remaining at 
the site. Sample results are summarized in Table 3, and the laboratory summary data reports are 
included in Appendix B. Photographs documenting site conditions before and after closure 
activities are included as Appendix D. 

TABLE 4 VERIFICATION SAMPLE RESULTS FOR CORRECTIVE ACTION SITE 03-42-01 

ACTION ANALYTE 
LEVEL 

Americium-241 12.7 pCi/g 

Lead 800 mglkg 

mglkg: milligram(s) per kilogram 
pCi/g: picocurie(s) per gram 

VI 

0.7163 

87.0 

SAMPLE RESULTS 

V2 V3 V4 

2.913 0.04118* 0.06174* 

66.3 10.9 14.1 

*not detected above the laboratory's minimum detectable concentration 

4.1 DATA QUALITY ASSESSMENT 

V5 V6 

0.1064* 1.116 

27.7 19.2 

Accurate and defensible analytical data were collected to verify that the closure objectives were 
met. Analytical data results are included as Appendix C. 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 
QAlQC procedures can be found in the CAP for CAU 166 (NNSAlNSO, 2007b) and the QAPP 
(NNSAlNV, 2002). 

4.1.1 Quality Assurance and Quality Control Procedures 

Verification samples were collected with disposable sampling equipment, placed in appropriately 
labeled containers secured with custody seals, labeled with unique sample numbers, placed on 
ice, and transported under strict chain of custody. Standard QAlQC samples were collected 
(i.e., one blind duplicate per batch). Samples were analyzed by certified contract laboratories. 
Analytical results were validated at the laboratory using stringent QAlQC procedures, including 
matrix spike/matrix spike duplicates, spiked surrogate recovery analysis, verification of 
analytical results, and data quality indicator requirements. 

4.1.2 Data Validation 

Data validation was performed according to the QAPP (NNSAlNV, 2002), which is based on the 
U.S. Environmental Protection Agency (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. 

11 



CAU 166 Closure Report 
Section: Closure Verification 
Revision: 0 
Date: August 2009 

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). 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 CArp for CAU 166 (NNSAlNSO, 2006). 
The CSMs were confirmed by soil sample results and verified during closure activities. 

4.2 USE RESTRICTION 

Use restrictions were not implemented for CAU 166. 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

5.1 CONCLUSIONS 

The following site closure activities were perfonned at CAU 166 as documented in this CR: 

• At CAS 02-99-10, D-38 Storage Area, approximately 40 gal oflead shot were removed and 
are currently pending treatment and disposal as MW, and approximately 50 small pieces of 
DU were removed and disposed as LLW. 

• At CAS 03-42-01, Conditional Release Storage Yard, approximately 7.5 yd3 of soil impacted 
with lead and Am-241 were removed and disposed as LLW. As a BMP, approximately 22 ft3 
of asbestos tile were removed from a portable building and disposed as ALLW, 
approximately 55 gal of oil were drained from accumulators and are currently pending 
disposal as HW, the portable building was removed and disposed as LLW, and accumulators, 
gas cylinders, and associated debris were removed and are currently pending treatment and 
disposal as MW. 

• At CAS 05-19-02, Contaminated Soil and Drum, as a BMP, an empty drum was removed 
and disposed as sanitary waste. 

• At CAS 18-01-01, Aboveground Storage Tank, approximately 165 galoflead-impacted 
liquid were removed and are currently pending disposal as HW, and approximately 10 gal of 
lead shot and 6 yd3 of wax embedded with lead shot were removed and are currently pending 
treatment and disposal as MW. As a BMP, approximately 0.5 yd3 of wax were removed and 
disposed as hydrocarbon waste, approximately 55 gal ofliquid were removed and disposed 
as sanitary waste, and two metal containers were grouted in place. 

• At CAS 18-99-03, Wax Piles/Oil Stain, no further action was required; however, as a BMP, 
approximately l. 5 yd3 of wax were removed and disposed as hydrocarbon waste, and one 
metal container was grouted in place. 

5.2 POST -CLOSURE REQUIREMENTS 

No use restrictions were implemented, and there are no post-closure requirements. 

5.3 RECOMMENDATIONS 

Since closure activities for CAU 166 have been completed following the Nevada Division of 
Environmental Protection (NDEP)-approved CAP for CAU 166 (NNSAINSO, 2007b) as 
documented in this report, NNSAINSO requests the following: 

• A Notice of Completion from NDEP to NNSAINSO for closure ofCAU 166 

• The transfer ofCAU 166 from Appendix III to Appendix IV, Closed Corrective Action 
Units, of the FFACO (1996, as amended February 2008) 
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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 166, Storage Yards and Contaminated Materials 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 CASs in CAU 166 is insufficient to evaluate and select preferred corrective actions; therefore, 

CAl will be conducted. 

The CAU 166 investigation will be based on the DQOs presented in this appendix as developed by 

representatives of the NDEP and the NNSAINSO. The seven steps of the DQO process presented in 

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

Objectives Process (EPA, 2000b) and EPA 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 combination of judgmental and probabilistic sampling approaches. 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. 

Uncontrolled When Printed 



A.2.0 Background Information 

CAU 166 CAIP 
Appendix A 
Revision: 0 
Date: June 2006 
Page A-2 of A-75 

The following 7 CASs that comprise CAU 166 are located in NTS Areas 2, 3, 5, and 18, as shown in 

Fignre A. 2- l: 

• CAS 02-42-01, Condo Release Storage Yd - North 
• CAS 02-42-02, Condo Release Storage Y d - South 
• CAS 02-99-10, D-38 Storage Area 
• CAS 03-42-01, Conditional Release Storage Yard 
• CAS 05-19-02, Contaminated Soil and Drum 
• CAS 18-01-01, Aboveground Storage Tank 
• CAS 18-99-03, Wax Piles/Oil Stain 

The following sections (Sections A.2.l through A. 2.3) provide a CAS description, physical setting 

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

CAU 166. 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 02-42-01, Condo Release Storage Yd - North 

Corrective Action Site 02-42-01 consists of potential releases of contaminants to the soil in the yard 

from various machinery and equipment that were stored at the site. The storage yard is located 

northeast of the intersection of Rainier Mesa and 2-07 Roads in the Area 2 Camp. Figure A.2-2 

shows a site sketch of the CAS. 

Physical Setting - CAS 02-42-01 is located on Yucca Flat in Area 2. The average annual 

precipitation for the area, as measured at Station UCC located approximately 14.5 mi south of 

CAS 02-42-01 on Yucca Flat dry lake, is 6.62 in. per year (ARLISORD, 2005). Vegetations consists 

of sparsely distributed brush. The surrounding undisturbed soil consists of mostly fine soil particles, 

but includes some coarse, pebble sized rock. The thickness of the local alluvium layer is unknown. 

The area is relatively flat with no nearby drainage channels. The USGS WW-2 well is located 
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Site Sketch of CAS 02-42-01, Condo Release Storage Yd - North 
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3,640 ft northeast of the CAS. The depth to groundwater on September 21,2005 was measured at 

2,052 ft bgs (USGSIDOE, 2006). 

Operational History - The storage yard was used to store equipment and piping associated with 

LLNL construction and drilling operations in the Yucca Flat area. The storage yard was previously 

posted "Caution - Possible Inaccessible and/or Fixed Radioactive Contamination Present." However, 

the postings along with the former equipment were removed prior to 2001. 

Release Information - There is the potential that contaminants were released to the soil because 

equipment associated with underground nuclear testing was stored at this site. Although staining is 

not currently visible, radioisotopes, hydrocarbons, and metals may have been released to the soil from 

equipment stored at the site. 

Previous Investigation Results - Previous investigations of CAS 02-42-01 include site visits and a 

radiological survey. There is debris at the site including pieces of metal, wire, cable, wood, plastic, 

and broken glass. Other than small pieces of drill pipe, there is no evidence of the material that was 

once stored at this yard. There is nothing to suggest that there is buried material at this site. The yard 

measures aproximately 272 by 301ft. The area appears to have been previously graded but 

vegetation has regrown in the yard. There are overhead powerlines approximately 100 ft north ofthe 

site. According to the radiological survey, gamma radiation is at or near background at this site. 

Therefore, the site does not pose a risk to individuals from residual radiological contamination when 

performing non-intrusive activities (Nicosia, 2006). There are no known sampling results from this 

site. 

A.2.2 Corrective Action Site 02-42-02, Condo Release Storage Yd - South 

Corrective Action Site 02-42-02 consists of potential release of contaminants to the soil in the storage 

yard from various machinery and equipment that were stored at the site. The storage yard is located 

southwest of the intersection of Rainier Mesa and 2-07 Roads in the Area 2 Camp. Figure A.2-3 

shows a site sketch of the CAS. 

Physical Setting - CAS 02-42-02 is located on Yucca Flat in Area 2. The average annual 

precipitation for the area, as measured at Station UCC located approximately 14.5 mi south of 
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CAS 02-42-02 on Yucca Flat dry lake, is 6.62 in. per year (ARLISORD, 2005). Vegetation consists 

of sparsely distributed brush. The surrounding undisturbed soil consists of mostly fine soil particles, 

but includes some coarse, pebble sized rock. The thickness of the local alluvium layer is unknown. 

The area is relatively flat with no nearby drainage channels. The USGS WW-2 well is located 

4,750 ft northeast of the CAS. The depth to groundwater on September 21,2005, was measured at 

2,052 ft bgs (USGSIDOE, 2006). 

Operational History - The storage yard was used to store equipment and piping associated with 

LLNL construction and drilling operations in the Yucca Flat area. It has been speculated that gas 

sampling tanks may have been temporarily stored at this site. The former equipment and/or tanks 

were removed prior to 1995. The storage yard was previously posted "Caution - Possible 

Inaccessible and/or Fixed Radioactive Contamination Present." However, the postings along with the 

former equipment was removed. 

Release Information - There is the potential that contaminants were released to the soil because 

equipment and gas sampling tanks associated with underground testing were stored at this site. 

Although staining is not currently visible, radioisotopes, hydrocarbons, and metals may have been 

released to the soil from equipment stored at the site. 

Previous Investigation Results - Previous investigations of CAS 02-42-02 include site visits and a 

radiological survey. There is various debris at the site including demolition debris (I-beams, wood, 

corrugated metal, etc.), chain-link fencing, cables, concrete slabs, and broken septic and PVC piping. 

There is nothing to suggest that there is buried material at this site. The yard measures aproximately 

167 by 193 ft. The area appears to have been previously graded and covered with imported gravel but 

vegetation has regrown in the yard. According to the radiological survey, gamma radiation is at or 

near background at this site. Therefore, the site does not pose a risk to individuals from residual 

radiological contamination when performing non-intrusive activities (Nicosia, 2004). There are no 

known sampling results from this site. 
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Corrective Action Site 02-99-10 consists of potential release of contaminants to the soil in the storage 

yard from various machinery, equipment, and drums containing depleted uranium that were stored at 

the site. The storage yard is located southeast of the intersection of Rainier Mesa and 2-07 Roads in 

the Area 2 Camp. Figure A.2-4 shows a site sketch of the CAS. 

Physical Setting - CAS 02-99-10 is located on Yucca Flat in Area 2. The average annual 

precipitation for the area, as measured at Station UCC located approximately 14.5 mi south of 

CAS 02-99-10 on Yucca Flat dry lake, is 6.62 in. per year (ARL/SORD, 2005). Vegetation consists 

of sparsely distributed brush. The surrounding undisturbed soil consists of mostly fine soil particles, 

but includes some coarse, pebble-sized rock. The thickness of the local alluvium layer is unknown. 

The area is relatively flat with no nearby drainage channels. The USGS WW-2 well is located 

3,280 ft northeast of the CAS. The depth to groundwater on September 21,2005, was measured at 

2,052 ft bgs (USGSIDOE, 2006). 

Operational History - The storage yard was used to store various equipment associated with LLNL 

construction and drilling operations in the Yucca Flat area. Additionally, a portion of the yard was 

used to store approximately 190 drums containing depleted uranium. The depleted uranium was 

stored in the drums and used as counterweights of large cranes used in Project Heavyweight. When 

the project was over, the drums containing solid depleted uranium were stored at CAS 02-99-10 until 

the material was repackaged and properly disposed. The storage yard was previously posted 

"Caution Radioactive Contamination Area" and "Caution Radioactive Material." However, the 

postings along with the drums and equipment have been removed. 

Release Information - There is the potential that radioisotopes were released to the soil since drilling 

equipment associated with underground testing and drums containing depleted uranium were 

previously stored at this site. Additionally, although staining is not currently visible, hydrocarbons 

and metals may have been released to the soil from equipment stored at the site. A separate release 

may be present within the storage yard as a result of discharge from a french drain that is adj acent to 

the yard. This potential release is being investigated for potential inclusion in the FFACO; therefore, 

any contamination found associated with the french drain will not be covered in this CAIP. 
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Previous Investigation Results - Previous investigations of CAS 02-99-10 include sites visits and a 

radiological survey. There is various debris at the site such as metal drum clamps, cables, and 

wooden pallets that once held the drums. There is some staining on the pallets that resembles rust. 

There was no soil staining observed and there is nothing to suggest that there is buried material at this 

site. The yard is rectangular and fenced, measuring aproximately 200 by 125 ft. The area appears to 

have been previously graded, paved, and covered with imported gravel but the paving has begun to 

deteriorate. According to the radiological survey, gamma radiation is at or near background at this 

site. Therefore, the site does not pose a risk to individuals from residual radiological contamination 

when performing non-intrusive activities (Nicosia, 2004). There are no known sampling results from 

this site. 

A.2.4 Corrective Action Site 03-42-01, Conditional Release Storage Yard 

Corrective Action Site 03-42-01 consists of potential release of contaminants to the soil in the storage 

yard from various machinery and equipment that were stored at the site. The storage yard is located 

south of the Postshot Shop in the Area 3 Camp. Figures A.2-5 and A.2-6 are site sketches of this 

CAS. 

Physical Setting - CAS 03-42-01 is located on Yucca Flat in Area 3. The average annual 

precipitation for the area, as measured at the Area 3 Camp, is 6.31 in. per year (ARL/SORD, 2005). 

Vegetation consists of sparsely distributed brush. The surrounding undisturbed soil consists of mostly 

fine soil particles, but includes some coarse, pebble-sized rock. The thickness of the local alluvium 

layer is unknown. The USGS Water Well A is located approximately 500 ft north of the CAS. The 

depth to groundwater on September 21, 2005, was measured at 1,600 ft bgs (USGSIDOE, 2006). 

Operational History - The storage yard was used to store machinery, equipment, and piping 

associated with LANL construction and drilling operations in the Yucca Flat area (Figure A.2-7). 

The useable equipment was relocated after 1993; however, there are numerous items remaining in the 

yard. The northwest corner of the storage yard is posted "Caution Radioactive Material." 

Release Information - There is the potential that contaminants were released to the soil from 

equipment, tanks, portable buildings, and other miscellaneous equipment/objects associated with 
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Site Sketch of CAS 03-42-01, Conditional Release Storage Yard 
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Figure A.2-7 
Historical Photograph of CAS 03-42-01, 

Conditional Release Storage Yard 
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underground testing that were stored at this site. There is visible staining in many of the areas within 

the posted radioactive material area where equipment was and continues to be stored. There is no 

visible staining in the unposted area of the storage yard. However, radioisotopes, hydrocarbons, and 

metals may have been released to the soil from equipment stored in both portions of the storage yard. 

CAU 145, CAS 03-20-08, Injection Well is also located within the posted area of the storage yard. 

The site consists of several components outside of the fenced yard and a catch basin and piping that is 

located within the storage yard. A decontamination pad located just outside the posted area 

discharged effluent to the injection well and catch basin. 

Previous Investigation Results - Previous investigations of CAS 03-42-01 include site visits, 

radiological surveys, and sampling of adjacent CASso There are portable buildings, heavy 

equipment, tanks, piping, and miscellaneous debris present in the storage yard. The northwest corner 

of the storage yard is fenced and posted. The majority of the equipment, tanks, and buildings are 

stored in this posted area. Figures A.2-8 and A.2-9 are photographs of some of the material still 

present in this portion of the yard. There is nothing to suggest that there is buried material at this site. 

The fenced yard is nearly square, measuring aproximately 646 by 331 ft. The storage yard is paved 

with some areas of minor deterioration. According to radiological surveys completed in both portions 

of the storage yard, the gamma radiation is at or near background. No removable contamination was 

encountered, so the site will not require radiological support for future activities (Alderson, 2004; 

Nicosia, 2006). Diesel-range organics were detected at a level of 500 mg/kg in a sample taken 

adjacent to the CAS 03-20-08 former catch basin. The sample was taken at an interval of 5 to 

6 ft bgs, approximately 5 ft west of the former catch basin (25 ft from its center). This contaminant is 

most likely a result of activities that took place in the storage yard. 

A.2.5 Corrective Action Site 05-19-02, Contaminated Soil and Drum 

Corrective Action Site 05-19-02 consists of potential release of contaminants to the soil from vehicles 

and materials within the storage yard, drums stored adjacent to the storage yard, and the drum in the 

wash. The storage yard and drum are located approximately 1.4 miles west of Mercury Highway in 

Area 5. The site includes a fenced storage yard along with a contiguous area outside of the fenced 

yard where drums were stored. Additionally, a drum is located in an active wash, approximately 
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Figure A.2-S 
Material Remaining in CAS 03-42~1, Conditional Release Storage Yard 
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Material Remaining in CAS 03·42·01, Conditional Release Storage Yard 
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126 ft east of the yard and an area of drum remnants is present outside of the fenced yard. 

Figure A. 2-10 shows a site sketch of the CAS. 

Physical Setting - CAS 05-19-02 is located on Frenchman Flat in Area 5. The average annual 

precipitation for the area, as measured at the station Cane Springs, is 7.49 in. per year 

(ARLISORD,2005). Vegetations consists of sparsely distributed brush. The surrounding 

undisturbed soil consists of very fine soil particles. The thickness of the local alluvium layer is 

unknown; however, Test Hole #5, located approximately 1 mi north of CAS 05-19-02, penetrated 

approximately 1,300 ft of alluvium (USGS, 1967). The area is relatively flat with a nearby drainage 

channel. The USGS WW-5A is located approximately 3.7 mi northeast of the CAS. The depth to 

groundwater on September 1, 2005, was measured at 709 ft bgs (USGSIDOE, 2006). 

Operational History - Vehicles and steel were stored in the fenced yard to permit induced 

radioactivity to decay out. Additional items may have been stored in the yard but have since been 

removed. The vehicles and steel have been determined to have historical significance. These 

vehicles are not part of the CAS 05-19-02 work scope. 

There were 17 drums stored in the area adjacent to the fenced yard. Although documentation states 

that the drums were removed in 1991 (along with three car batteries), one drum is visible in the wash 

located to the east of the storage yard. According to notes from a site visit in 1990, many of the 

drums were rusted through and the contents had solidified (REECo, 1991). An area of drum 

remnants was identified on the outside of the southeastern portion of the yard. This is not in the area 

of the identified drum storage location. 

Release Information - There is the potential that contaminants were released to the soil from the 

vehicles, steel, and drums stored at this site. Radioisotopes, hydrocarbons, and metals may have been 

released to the soil if there was leaking from the vehicles, materials, or drums stored at the site. 

Previous Investigation Results - Previous investigations of CAS 05-19-02 include site visits, a 

radiological survey, and a geophysical survey. Vehicles and steel remain at the site although they are 

not part of the CAS 05-19-02 work scope. There is additional debris at the site including wood and 

metal pieces that have rusted off ofthe vehicles or were from items previously stored in the yard. The 
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entire yard is fenced and measures approximately lOS by 108 ft. The drums identified in 1990 were 

located on the east side of the yard, outside of the fence line. Two drums were surveyed that had 

readings of600 counts per minute at the surface (Trump, 1991). One drum remains approximately 

126 ft east of the yard in the wash. The drum is partially buried with sediment as a result of being 

located in an active wash. The top and bottom of the drum appears to be intact but there is a crack in 

one portion of the drum. Sediment is present inside the drum but the remainder of the contents of the 

drum are unknown. Geophysical surveys indicate that there are no other buried drums or material in 

the wash. There is nothing to suggest that there is other material buried in the remainder of the 

footprint. In March 2006, a radiological survey was performed in the remainder of the yard. It was 

determined that the site poses no risk to individuals from residual radiological contamination for 

non-intrusive activities (Nicosia, 2006). 

A.2.6 Corrective Action Site 18-01-01, Aboveground Storage Tank 

Corrective Action Site 18-01-01 consists of potential release of contaminants to the soil from metal 

containers and whatever may have been stored in them. The two metal containers are located 

southeast of the Little Feller II site in Area 18. Figures A.2-11 and A.2-12 shows a site sketch of the 

CAS. 

Physical Setting - CAS 18-01-01 is located in the Alkali Flat Furnace Creek Ranch Subbasin in 

Area 18. The average annual precipitation for the area, as measured at the rain gauge station at Little 

Feller II, averaged 7.99 in. for the years 1976 to 2006 (ARL/SORD, 2006). Vegetations consists of 

sparsely distributed brush. The surrounding undisturbed soil consists of mostly fine soil particles. 

The thickness of alluvium ofthe local alluvium layer is unknown. The area is relatively flat but there 

are rolling hills in the distance. There are no known nearby drainage channels. Well UE-18t is 

located approximately 1.5 mi northwest of the CAS. The depth to groundwater on 

September 13, 2005, was measured at 913 ft bgs (USGSIDOE, 2006). 

Operational History - It is believed that the area of concern was a neutron flux detector station that 

measured neutron and gamma absorptions from the Little Feller II atmospheric test that took place in 

1962. The material referred to as wax may actually be what documentation calls tissue-equivalent 

plastic or gel used in the experiment. However, since this is speculation and the FFACO name of the 
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Overview Sketch of CAS 18·01·01, Aboveground Storage Tank and 
CAS 18·99·03, Wax Piles/Oil Stain 
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associated CAS 18-99-03 is Wax Piles/Oil Stain, this material will be referred to as wax throughout 

the rest ofthis document. It appears that the metal containers were used to hold this material, as there 

is wax present inside at least one of the metal containers. 

Release Information - There are no known releases associated with this CAS. 

Previous Investigation Results - Previous investigations of CAS 18-01-01 include site visits and a 

radiological survey. The site consists of two metal containers located within a posted contamination 

area. The containers sit on a steel casing that is buried to an unknown depth. There are four circular, 

twist-off lids on each of the metal containers, with one open lid on the westernmost metal container. 

There are wax and wood visible within this section of the metal container. Additionally, a hole is 

visible in the bottom of the box that extends beyond the plane of the box bottom to an unknown 

depth. It is unknown if this is a pipe that extends beyond the steel casing into the subsurface or if it is 

merely an extension of the metal container. In March 2006, a radiological survey was performed, and 

it was determined that the site poses no risk to individuals from residual radiological contamination 

for non-intrusive activities (Nicosia, 2006). Figures 3-2 and A.2-13 show the metal containers 

present at this site. 

A.2.7 Corrective Action Site 18-99-03, Wax Piles/Oil Stain 

Corrective Action Site 18-99-03 consists of potential release of contaminants to the soil from several 

wax piles, a metal box, and a metal container. The site is located southeast of the Little Feller II 

testing area in Area 18. Figures A.2-11 , A.2-l4, and A.2- l5 are site sketches of the CAS. 

Physical Setting - CAS 18-99-03 is located in the Alkali Flat Furnace Creek Ranch Subbasin in 

Area 18. The average annual precipitation for the area, as measured at the rain gauge station at Little 

Feller II, averaged 7.99 in. for the years 1976 to 2006 (ARL/SORD, 2006). Vegetation consists of 

sparsely distributed brush. The surrounding undisturbed soil consists of mostly fine soil particles. 

The thickness of alluvium ofthe local alluvium layer is unknown. The area is relatively flat but there 

are rolling hills in the distance. There are no known nearby drainage channels. Well UE-18t is 

located approximately l.5 mi northwest of the CAS. The depth to groundwater on 

September 13, 2005, was measured at 913 ft bgs (USGSIDOE, 2006). 
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Figure A.2-13 
Photograph of CAS 18-01-01, Aboveground Storage Tank 
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Operational History - It is believed that the area of concern was a neutron flux detector station that 

measured neutron and gamma absorptions from the Little Feller II atmospheric test that took place in 

1962. The material referred to as wax may actually be what documentation calls tissue-equivalent 

plastic or gel used in the experiment. However, since this is speculation and the FFACO name is Wax 

Piles/Oil Stain, this material will be referred to as wax throughout the rest of this document. It 

appears that the metal boxes and containers were used to hold this material as a lot of the wax is still 

in and on the boxes. 

Release Information - There are no known releases associated with this CAS. 

Previous Investigation Results - Previous investigations of CAS 18-99-03 include sites visits and a 

radiological survey. The site consists of Wax Piles/Stains A & B. Wax Piles/Stains A is located 

within the posted contamination area, on and around a 3-ft high soil mound. There is a single metal 

box, approximately 3 by 3 ft, on top ofthe soil mound. There is wax on and adjacent to the south side 

of this box. There are eight visible soil stains associated with Wax Piles/Stains A that cover an area 

measuring approximately 10 by 15 ft. There is a large pile of wax within the largest stained area, 

northwest of the box and soil mound. Wax Piles/Stains B is located outside of the fenced 

contamination area. There is a 10 by 3 ft stainless steel container. This container is sitting on a steel 

casing that is buried to an unknown depth. Within the container are four smaller, rusted metal boxes; 

three of which contain wax, while the fourth is empty. The empty box has an 8-in. diameter hole in 

the bottom of it that appears to extend beyond the plane of the box (Figure A. 2- l6). It is unknown if 

this is a pipe that extends beyond the steel casing into the subsurface or if it is merely an extension of 

the rusted metal box. The boxes have latches to attach lids although the lids have been scattered 

about the site. Adjacent to the stainless steel box is a wax pile/stain that is irregularly shaped but 

measures approximately 22 by 15 ft (Figure A.2- l7). According to the radiological survey, there are 

elevated readings within the posted contamination area and radiation services support will be required 

for future activities (Nicosia, 2006). 
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Figure A.2-16 
Photograph of the Metal Container at Site B (CAS 18-99-03) 
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Figure A.2·17 
Photograph of the Wax PlielHardened Residue 111 SMe B (CAS 18.99.n3) 
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The problem statement for CAU 166 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 166." 

A.3.1 Planning Team Members 

The DQO planning team consists of representatives from NDEP, NNSAINSO, SN N, and BN. The 

primary decision-makers are the NDEP and NNSAINSO representatives. Table A.3-1 lists 

representatives from each organization in attendance for the February 28, 2006, DQO meeting. 

Affiliation 

NDEP 

NNSA/NSO 

BN 

BN 

SNJV 

SNJV 

SNJV 

SNJV 

SNJV 

SNJV 

SNJV 

SNJV 

SNJV 

SNJV 

BN = Bechtel Nevada 

Table A.3-1 
Final DQO Meeting Participants for CAU 166 

February 28, 2006 

Department/Project Team Function 

NDEP Representative 

Environmental Restoration Project Federal Industrial Sites Sub-Project Task Manager 

Environmental Restoration Task Manager 

Environmental Restoration Technical Group Supervisor 

Industrial Sites Project Manager 

Industrial Sites Task Manager 

Industrial Sites Technical Coordinator 

I ndustrial Sites CAU Lead 

Federal Facility Agreement and Consent Order Representative 

Quality Assurance Representative 

Health and Safety Group Representative 

Environmental Compliance and Waste Management Manager 

Environmental Compliance and \AJaste Management Representative 

Radiation Services Health Physicist 

NDEP = Nevada Division of Environmental Protection 
NNSNNSO = U.S. Department of Energy, National Security Administration Nevada Site Office 
SNJV = stoller-Navarro Joint Venture 
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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 166 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 represents contamination ofthe surrounding environment due to migration of contaminants 

from drilling equipment, tanks, debris, vehicles, drums, and/or wax material that are currently or were 

formerly present at each ofthe CASso Migration of contaminants to areas not presently impacted can 

occur through either dissolution or suspension of the contaminant in water, followed either by 

infiltration and percolation into the soil profile, or overland flow from higher to lower elevations. 

The presence of the wash near one of the CASs could provide an enhanced route for contamination 

transportation. 

The CAU 166, Storage Yards and Contaminated Materials 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. 
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• 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 

cases, NDEP and NNSAINSO will be notified and given the opportunity to comment, or concur with, 

the recommendation. 

The applicability of the CSM 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 the CSM. 

A.3.2.1 Contaminant Release 

All CAU 166 CASs either presently or formerly stored materials associated with testing at the NTS. 

The native soil interface below and adjacent to any locations that held materials or discharges from 

these materials is a likely location for soil contamination. The CSM accounts for potential releases 

resulting from drilling equipment, tanks, debris, vehicles, drums, and/or wax material that are present 

at the ground surface. Any contaminants migrating from CASs, regardless of physical or chemical 

characteristics, are expected to exist at interfaces and in the soil adj acent to the storage yards and wax 

piles in lateral and vertical directions. Concentrations are expected to decrease with horizontal and 

vertical distance from the source. 

A.3.2.2 Potential Contaminants 

The COPCs 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 CASso Because complete information regarding activities performed at the 

CAU 166 sites is not available, contaminants detected at similar NTS sites were included in the 

contaminant lists to reduce uncertainty. The list ofCOPCs is intended to encompass all of the 
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CAS Identifier 

CAS Description 

Site Status 

Future Land Use 

Sources of Potential 
Soil Conlam ination 

Location of 
Contaminationl 
Release Point 

Amount Released 

Affected Media 

Targeted 
Contaminants 

Table A.3-2 
Conceptual Site Model Description of Elements for Each CAS in CAU 166 

(Page 1 of 2) 

02-42-01 02-42-02 02-99-10 03-42-01 05-19-02 18-01-01 

Condo Release Condo Release 0-38 Conditional 
Contaminated Aboveground 

Storage Yd- Storage Yd- Storage Release 
North South Area Storage Yard 

Soil and Drum Storage Tank 

Sites are inactive and/or abandoned 
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18-99-03 

WaxPiles/Oil 
Stain 

Nuclear and High Explosives Test Zone Reserved (within NTS) Zone 

Drums Drilling 
Wax piles on 

containing equipment, 
Drums and Wax within two the ground and 

Drilling equipment and debris DU and tanks, portable 
vehicles metal containers in the metal 

drilling buildings, and 
containers 

equipment debris 

Surface soil 
at or near 

Surface soil at or 
Surface soil at 

location(s) of Surface soil at or 
near location(s) Surface soil at or 

or near 
stored near location(s) location(s) of 

Surface soil at or near location(s) of 
equipment! of stored 

of former and near location(s) 
the wax 

stored equipment/materials 
materials equipment! 

present drums of the metal 
piles/stains and 

and containers 
and DU materials 

debris/vehicles 
metal 

containing containers 
drums 

Unknown 

Surface and shallow subsurface soil 
Surface and shallow subsurface 

soil 

Unknown Uranium·238 DRO Unknown 
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Transport 
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Migration Pathways 

Lateral and Vertical 
Extent of 

Contamination 

Exposure Scenario 

Table A.3-2 
Conceptual Site Model Description of Elements for Each CAS in CAU 166 

(Page 2 of 2) 

02-42-01 02-42-02 02-99-10 03-42-01 05-19-02 18-01-01 

Condo Release Condo Release 0-38 Conditional 
Contaminated Aboveground 

Storage Yd- Storage Yd- Storage Release 
North South Area Storage Yard 

Soil and Drum Storage Tank 
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18-99-03 

WaxPiles/Oil 
Stain 

Surface water runoff of dissolved or suspended contaminants is the most likely potential transport mechanism for waste materials placed 
on soils within or outside of the footprints of the CASso The potential for overland migration of contaminants increases with slope gradient 
and precipitation amount. Infiltration and percolation of precipitation through subsurface media could serve as a major driving force for 
migration of contaminants. However, due to the arid environment of the Nevada Test Site, percolation of precipitation is very small and 
migration of contaminants has been shown to be limited. Evaporation potentials significantly exceed available soil moisture from 
precipitation (i.e., 3 to 10 inches) (USGS, 1995a). 

Lateral transport expected to dominate over vertical transport 

Unknown. 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. Depth to groundwater near the CASs in Areas 2 and 3 
ranges from approximately 1,600 to 2,050 ft bgs (USGS, 1995b). Depth to groundwater near the Area 5 CAS is approximately 710ft bgs 
while the depth to groundwater near the Area 18 CASs is approximately 910ft bgs (USGS/DOE, 2006). Surface migration may occur as 
a result of runoff. 

The CAU 166 CASs meet the criteria of Occasional Use Areas. The potential for contamination exposure is limited to industrial and 
construction workers, and military personnel conducting training. 

CAS = Corrective Action Site 
DRO = Diesel-range organics 
DU = Depleted uranium 
ft bgs = Foot below ground surface 
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contaminants that could potentially be present at each CAS. The COPCs applicable to Decision I 

environmental samples from each of the CASs ofCAU 166 are defined as the constituents reported 

from the analytical methods stipulated in Table 3- \. 

A.3.2.3 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.3.2A 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. 

Corrective Action Sites 02-42-0 I, 02-42-02, and 02-99-10 are located adjacent to each other near the 

Area 2 Camp in NTS Area 2. The area around the site is generally flat, with washes in the area 

draining southeast towards Yucca Flat. There are several craters and test holes in the vicinity of the 

CASso The nearest crater and test hole is approximately 2,500 ft southeast of CAS 02-99-10, 3,000 ft 

southeast of CAS 02-42-01, and 3,300 ft east of CAS 02-42-02. Transport of contaminants at this site 

would occur through erosion/mass transport in surface waters (see Figure 3-1) into nearby washes 

leaving the area, test holes, or craters (Figure A.3-1). 

Corrective Action Site 03-42-0 I is located in the Area 3 Camp in NTS Area 3. The area around the 

site is relatively flat, with washes in the area draining southeast towards Yucca Flat (closest wash is in 

a different drainage basin than the CAS). There are several craters and test holes in the vicinity of the 

site. The nearest test hole is approximately 1,470 ft east of the CAS while the nearest test hole that 

Uncontrolled When Printed 



CAU 166 CAIP 
Appendix A 
Revision: 0 
Date: June 2006 
Page A-36 of A-75 

cratered is 2,260 ft southwest of the site. Transport of contaminants at this site would occur through 

erosion/mass transport in surface waters (see Figure 3-1) into nearby washes leaving the area, test 

holes, or craters (Figure A.3-I ). 

Corrective Action Site 05-19-02 is located 1.4 miles east of Mercury Highway. The area around the 

site is generally flat. A wash runs through the CAS footprint that drains west toward Frenchman Lake 

drainage basin. There are no test holes or craters in the vicinity of the CAS. Transport of 

contaminants at this site would occur through erosion/mass transport in surface waters 

(see Figure 3-1 ) into the adjacent wash (Figure A.3-1 ). 

Corrective Action Sites 18-01-01 and 18-99-03 are located southwest ofthe Little Feller II test area in 

NTS Area 18. The area around the site is slightly hilly with washes in the area draining north within 

the Forty Mile Wash drainage basin. There are no test holes or craters in the vicinity of the CAS. 

Transport of contaminants at this site would occur through erosion/mass transport in surface waters 

(see Figure 3-1) into nearby washes leaving the area (Figure A.3- I). 

A.3.2.5 Migration Pathways and Transport Mechanisms 

Movement of liquid or solid contaminants away from the point of release at the CAU 166 CASs are 

mainly related to the movement of water by percolation into subsurface media or by overland 

migration with flowing water. 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 aI., 1997]) and limited precipitation for this region (6 to 8 in. per year [Winograd and 

Thordarson, 1975]), percolation of infiltrated precipitation at the NTS does not provide a significant 

mechanism for vertical migration of contaminants to groundwater (DOEINV, 1992). 

Airborne migration of contaminants is considered a minor transport mechanism for CAU 166. If 

migration of contaminants at the seven CASs in CAU 166 were to have occurred, the dominant 

transport mechanism would be erosion/mass transport by surface runoff of precipitation 

(Figure A. 3-1 ). Flowing water has the potential to carry dissolved and suspended contaminants. The 

migration pathway through which the contamination from the CASs in CAU 166 might migrate is 
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surface water (see Figure 3-1). Washes, such as those that lie on or near the footprints of 

CASs 05-19-02, can carry runoff water and possible contaminants away from the original site of 

release. Other land features such as craters and test holes could receive runoff water and possible 

contaminants (Figure A.3-l ). This transport mechanism is depicted in the CSM as the means for 

contamination to move from the point of release to other areas, impacting sediments and surface soils 

that become potential exposure points, including areas outside the CAS boundaries. 

A.3.2.6 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 exposure to 

radioactive materials. The land use and exposure scenarios for the CAU 166 CASs are listed in 

Table A.3-3. These are based on NTS current and future land use. All seven CASs in CAU 166 are 

at remote locations without any site improvements and where no regular work is performed. There is 

still the possibility, however, that site workers could occupy these locations on an occasional and 

temporary basis such as a military exercise. Therefore, these sites are classified as occasional work 

areas. 

Table A.3-3 
Future Land-Use Zones and Exposure Scenarios 

CAS Record of Decision Land-Use Zone Exposure Scenario 

Nuclear and High Explosives Test 
This area is designated within the Nuclear 
Test Zone for additional underground 

02-42-01. 02-42-02. nuclear weapons tests and outdoor 
02-99-10. 03-42-01 high-explosive tests. This zone includes 

compatible defense and nondefense 
research, development, and testing 
activities. Occasional Use Area 

Reserved (within NTS area) Remote area with no active improvements 

This area includes land and facilities that and the future land use designation is for 

provide widespread flexible support for outdoor tests and/or military training 

diverse short-term testing and exercises. 

05-19-02. 18-01-01. 
experimentation. The reserved zone is 
also used for short duration exercises and 

18-99-03. 
training such as nuclear emergency 
response and Federal Radiological 
Monitoring and Assessment Canter 
training and U.S. Department of Defense 
land-navigation exercises and training. 
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The future land-use scenarios for all seven CASs in CAU 166 support these exposure scenarios 

(DOEINV, 1998). The nature of these future land-use zones precludes the presence of the site 

workers except on a temporary basis during the various activities. 
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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. 

AA.1 Decision Statements 

The Decision I statement is: "Is any COC present in environmental media within the CAS?" For 

judgmental sampling design, any analytical result for a COPC above the FAL will result in that COPC 

being designated as a COCo For probability (random) sampling design, any COPC that has a 

95 percent UCL of the average concentration above the FAL will result in that COPC being 

designated as a COCo A COC may also be defined as a contaminant that, in combination with other 

like contaminants, is determined to jointly pose an unacceptable risk based on a multiple constituent 

analysis (NNSAINSO, 2006). If a COC is detected, then Decision II must be resolved. 

The Decision II statement is: "If a COC is present, is sufficient information available to evaluate 

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

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

• Characterization of IDW for disposal. 

• Determination of potential remediation waste types. 

• Evaluation of the feasibility of potential corrective actions. 

A corrective action will be determined for any site containing a COCo The evaluation of the need for 

corrective action will include the potential for wastes that are present at a site to cause the future 

contamination of site environmental media if the wastes were to be released. To evaluate the 

potential for a release from site wastes to result in the introduction of a COC to the surrounding 

environmental media, the following conservative assumptions were made: 

• All containment would fail at some point and the contents would be released to the 
surrounding media. 
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• Resulting concentration of contaminants in the surrounding media would be equal to the 
concentration of contaminants in any non-liquid waste. 

• Any liquid waste contaminant concentrations exceeding the RCRA toxicity characteristic 
concentration can result in COC introduction to the surrounding media. 

Non-liquid wastes containing a contaminant exceeding an equivalent FAL concentration would be 

considered to be potential source material and would require a corrective action. Liquid wastes with 

contaminant concentrations exceeding an equivalent toxicity characteristic action level would be 

considered to be potential source material and would require a corrective action. 

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). 

AA.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. 

AA.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 

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

action alternatives will be collected. 

AA.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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This step identifies the infonnation needed, detennines infonnation sources, and identifies sampling 

and analysis methods that will allow reliable comparisons with FALs. 

A.5.1 Information Needs 

To resolve Decision I (detennine whether a COC is present at a given CAS), samples shall be 

collected and analyzed following these criteria: 

• Samples must be (a) collected in areas most likely to contain a COC (judgmental sampling) or 
(b) properly represent contamination at the CAS (probabilistic sampling) 

• The analytical suite selected must be sufficient to identify any COCs present in the samples. 

To resolve Decision II (detennine 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 infonnation to 
characterize the ID W for disposal. 

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

• Appropriate samples must be submitted to evaluate the feasibility of potential corrective 
actions. 

• 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 augering, direct push, backhoe excavation, or other appropriate 
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sampling methods. These samples will be submitted to analytical laboratories meeting the quality 

criteria stipulated in the Industrial Sites QAPP (NNSAlNY, 2002a). Only validated data from 

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

activities will follow standard procedures. 

A.5.2.1 Sample Locations 

Design of the sampling approaches for the CAU 166 CASs must ensure that the data collected are 

sufficient for selection of the corrective action alternatives (EPA, 2002). To meet this objective, the 

samples collected from each site should either be from locations that most likely contain a COC, if 

present (judgmental), properly represent any contamination at the CAS. These sample locations, 

therefore, can be selected by means of (a) biasing factors used in judgmental sampling (e.g., a stain, 

likely containing a spilled substance) or (b) a probabilistic sampling design. Because the information 

available to develop judgmental sampling varies in scope among the CAU 166 CASs, both 

judgmental and probabilistic sampling approaches are used for the CAL A judgmental sampling 

design has been developed for CASs 18-01-01 and 18-99-03, due to the presence and significance of 

biasing factors. A probabilistic sampling design has been developed for CASs 02-42-01, 02-42-02, 

and 02-99-10, due to the lack of significant biasing factors. A combination of biasing factors and 

probabilistic sampling will be applied at CASs 03-42-01 and 05-19-02 

The implementation of judgmental and probabilistic approach for sample location selection for 

CAU 166 are discussed in the following sections. Appendix C provides the methodology and 

computational approach for probabilistic sampling, and lists the sample size and locations as 

calculated by the VSP software program, including the values established as input for selecting 

sample size (PNNL, 2005). 

A.5.2.1.1 Judgmental Approach for Sampling Location Selection 

Decision I sample locations at CASs 18-01-01, 18-99-03, and portions ofCASs 03-42-01 and 

05-19-02, will be determined based upon the likelihood of the soil containing a COC, if present at the 

CAS. These locations will be selected based on field-screening techniques, biasing factors, the CSM, 
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and existing infonnation. 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 166: 

• Walkover surface area radiological surveys - A radiological survey instrument will be used 
over approximately 100 percent of the CAS boundaries, as pennitted by terrain and field 
conditions, to detect hot spots of radiological contamination. 

• Alpha and beta/gamma radiation - A radiological survey instrument will be used. 

• Gamma emitting radionuclides - A radiological dose rate measurement instrument will be 
used. 

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

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

factors will also be considered in selecting locations for analytical samples at CAU 166: 

• 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. 

• 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. 

Uncontrolled When Printed 



CAU 166 CAIP 
Appendix A 
Revision: 0 
Date: June 2006 
Page A-44 of A-75 

• 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 evidence such 
as historical photographs, experience from previous investigations, or interviewee input, 
exists 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 
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 CAl, 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. 

A.5.2.1.2 Probabilistic Approach for Sample Location Selection 

The number and location of Decision I samples at CASs 02-42-01, 02-42-02, 02-99-10, and portions 

ofCASs 03-42-01 and 05-19-02 were selected during the DQO meeting. Several parameters must be 

established to determine the number of samples required to be collected for each significant COPC. 

A significant COPC is defined as any constituent that is detected in any sample at a concentration 

greater than the PAL. The input parameters that will be used to determine the number of samples 
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required to make DQO decisions are summarized in Table A. 5-1 and are presented in Appendix C. 

Individual CAS probabilistic sampling and analysis designs are discussed in Section A.9.1 

(CASs 02-42-01, 02-42-02, and 02-99-10), Section A. 9.2 (CAS 03-42-01), and Section A.9.3 

(CAS 05-19-02). 

Table A.5-1 
Parameter Values for Calculating Sample Size 

Parameter Description 

Sampling Goal Compare average to fixed threshold 

Distribution 
Data not assumed to be normally distributed 
Ordinary sampling of symmetric distribution 

Hypothesis Assume site is dirty 

False Rejection Rate 5% 

False Acceptance Rate 20% 

Standard Deviation Actual significant cope standard deviation 

Average Actual significant cope average concentration 

Gray Region Width Average concentration 

The sufficiency of the number of samples collected will be evaluated following the CAl based on a 

recalculation of the sample size based on the actual data. For COC analytical results reported as not 

detected, one-half of the detection limit values will be used to calculate statistical parameters 

(EPA, 1989). All calculations for the determination of sample size sufficiency will be provided in the 

investigation report. 

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 Tables 3-4 and 3-5 along with specific analyses required for the disposal of IDW. 
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The purpose of this step is to define the population of interest, define the spatial boundaries, 

detennine 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 (a) any location within the site that is contaminated with any contaminant above a FAL 

(judgmental sampling) or (b) locations representative of total site contamination (probabilistic 

sampling). The populations of interest to resolve Decision II ("If a COC is present, is sufficient 

infonnation available to evaluate potential corrective action alternatives?") are: 

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

• Investigation-derived waste 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 CASso 

A.6.3 Practical Constraints 

Investigation of these CASs may be impacted by physical constraints and activities at the NTS. 

Underground utilities, shallow bedrock, equipment in the storage yards, overhead power lines, and 

bordering CASs can limit intrusive sampling locations. Other practical constraints include soft 
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Spatial Boundaries of CAU 166 CASs 

Corrective Action Site Spatial Boundaries 

02-42-01, 02-42-02, 02-99-10, 03-42-01 
The footprint of the storage yard plus a 20-foot (It) lateral and 
15-1t vertical buffer 

The footprint of the storage yard plus a 20-1t lateral and 15-1t 
05-19-02 vertical buffer The footprint of the drum plus 50 It laterally down 

stream of the wash and 15 It vertically. 

18-01-01, 18-99-03 
The area around the metal boxes and stained soil containing wax 
plus a 20-1t lateral and 15-1t vertical buffer 

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

with other entities, areas posted as contamination areas requiring appropriate work controls, physical 

barriers (e.g., fences), and areas requiring authorized access. Underground utilities surveys will be 

conducted at each CAS prior to the start of investigation activities to determine whether utilities exist, 

and, if so, determine the limit of spatial boundaries for intrusive activities. Sample locations at 

CASs 18-01-01 and 18-99-03 within the contamination area may need to be revised due to 

as-low-as-reasonably-achievable goals. 

A.6A Define the Scale of Decision Making 

The scale of decision making for CASs 02-42-01, 02-42-02, 02-99-10, 18-01-01, and 18-99-03 is 

defined as the CAS. At CAS 03-42-01, separate decisions may be made for the posted RMA and the 

unposted (unfenced) portion of the storage yard. A CAS 05-19-02, separate decisions may be made 

for the storage yard, the drum location, drum storage area, and drum remnants location. Any COC 

detected within any potential decision-making area will cause the determination that the area is 

contaminated and needs further evaluation. The scale of decision making for Decision II is defined as 

the contiguous area contaminated with any COC. Resolution and Decision II requires this contiguous 

area to be bounded laterally and vertically. 
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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 

For judgmental sampling results, the population parameter is the observed concentration of each 

contaminant from each individual analytical sample. Each sample result will be compared to the 

FALs to determine the appropriate resolution to Decision I and Decision II. For Decision I, a single 

sample result for any contaminant exceeding a FAL would cause a determination that a COC is 

present within the CAS. 

For probabilistic sampling results, the population parameter is the 95 percent UCL of the average 

sample concentration of each detected contaminant from all analytical samples from an individual 

release. The population parameter will be compared to the corresponding FALs to determine the 

appropriate resolution to Decision I and Decision II. For Decision I, a UCL of the average 

concentration for any contaminant exceeding a FAL would cause a determination that a COC is 

present within the CAS. 

The Decision II population parameter is an individual analytical result from a bounding sample. For 

Decision II, a single bounding sample result for any contaminant exceeding a FAL would cause a 

determination that the contamination is not bounded. 

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

• If a COC exists at any CAS, a corrective action will be determined. 

• If a waste is present that, if released, has the potential to cause the future contamination of site 
environmental media, a corrective action will be determined. 

• 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 F ALs, then the decision 
will be that the extent of contamination has been defined in the corresponding lateral and/or 
vertical direction. 

Ifvalid analytical results are available for the waste characterization, bioassessment, and geotechnical 

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 RBCA process 

used to establish FALs is described in the Industrial Sites Project Establishment of Final Action 
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Levels (NNSAlNSO, 2006). This process confonns with NAC Section 445A.227 which lists the 

requirements for sites with soil contamination. For the evaluation of corrective actions, NAC 

Section 445A.22705 requires the use of ASTM Method E1739-95 to "conduct an evaluation of the 

site, based on the risk it poses to public health and the environment, to detennine the necessary 

remediation standards (i.e., FALs) or to establish that corrective action is not necessary" 

(ASTM, 1995). 

This RBCA process defines three tiers (or levels) of evaluation involving increasingly sophisticated 

analyses: 

• Tier I Evaluation - Sample results from source areas (highest concentrations) are compared to 
action levels based on generic (non-site-specific) conditions (i.e., the PALs established in the 
CArp). The FALs may then be established as the Tier I action levels or the FALs may be 
calculated using a Tier 2 evaluation. 

• Tier 2 Evaluation - Conducted by calculating Tier 2 SSTLs using site-specific infonnation as 
inputs to the same or similar methodology used to calculate Tier I action levels. The Tier 2 
SSTLs are then compared to individual sample results from reasonable points of exposure (as 
opposed to the source areas as is done in Tier I) on a point by point basis. Total TPH 
concentrations will not be used for risk-based decisions under Tier 2 or Tier 3. Rather, the 
individual chemicals of concern will be compared to the SSTLs. 

• Tier 3 Evaluation - Conducted by calculating Tier 3 SSTLs on the basis of more sophisticated 
risk analyses using methodologies described in Method E1739-95 that consider site-, 
pathway-, and receptor-specific parameters. 

The comparison oflaboratory 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 Preliminary Remediation 

Goals (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 PRO, as is often the case with arsenic on the NTS. Background is considered the average 

concentration plus two standard deviations of the average for sediment samples collected by the 
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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, 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 radio nuclides 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 (NNSAlNV, 2002b). 

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 NVIYMP Radiological Control Manual (DOEINV, 2000). 

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 

(NNSAlNV, 2002a) are capable of measuring contaminant concentrations at or below the 

corresponding FALs for each COPC. See Section 6.2.8 for additional details. 
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The purpose of this step is to specify perfonnance criteria for the decision rule. Setting tolerable 

limits on decision errors is neither obvious nor easy. It 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 QAlG-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, handling, preparation, analysis, and data reduction. If measurement errors are not 

controlled, they may lead to errors in making the DQO decisions. 

Limits in decision errors for probabilistic sampling designs are quantitatively set and readily 

measurable. Hypothesis, therefore, can be tested to ascertain whether a site is contaminated. The use 

of probabilistic design provides the ability to optimize resources while meeting DQOs. 

This section provides an assessment of the possible outcomes ofDQO 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 

detennination. The impact of these decision errors and the methods that will be used to control these 
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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 CSM (based on process knowledge) by stakeholder 
participants during the DQO process. 

• Testing the validity of the CSM based on investigation results. 

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

A.B.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 environment. 

A.B.1.1 False Negative Decision Error for Judgmental Sampling 

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

these criteria: 

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

• A high degree of confidence that analyses conducted will be sufficient to detect any COCs 
present in the samples. 

• 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 

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

criterion: 

• Source and location of release 
• Chemical nature and fate properties 
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These characteristics were considered during the development ofthe CSMs and selection of sampling 

locations. The field-screening methods and biasing factors listed in Section A.S.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 according to 

manufacturer 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 (NNSAlNV, 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 QAlQC protocol protects against false negatives. To provide information 
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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 (DOEINV, 2002): 

• Field duplicates (minimum of I per matrix per 20 environmental samples) 

• Laboratory QC samples (minimum of I per matrix per 20 environmental samples or I per 
CAS per matrix, if less than 20 collected) 

A.B.1.2 False Negative Decision Error for Probabilistic Sampling 

The false negative error rate for CASs 02-42-01, 02-42-02, 02-99-10, and portions ofCASs 03-42-01 

and 05-19-02 was established by the DQO meeting participants at 0.05 (or 5 percent probability). 

Upon validation of the analytical results, statistical parameters will be calculated for each COC 

identified at each site. Maintenance of a false negative error rate of 0.05 is contingent upon: 

• Population distribution 
• Sample size 
• Actual variability 
• Measurement error 

Control of the false negative decision error, therefore, for probabilistic sampling designs is 

accomplished by ensuring that: 

• Population distributions of the major contaminants fit the applied UCL determination method. 
• A sufficient sample size was collected. 
• The actual standard deviation of each major contaminant is calculated. 
• Analyses conducted were sufficient to detect any COCs present in samples. 

Calculation of sample size is described in Section C.1.2.2, Sample Size. 

A.B.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. 
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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 quality control samples 

will be collected as required by the IS QAPP (DOEINV, 2002): 

• Trip blanks (1 per sample cooler containing VOC environmental samples) 
• Equipment blanks (I per sampling event for each type of decontamination procedure) 
• Source blanks (1 per source lot per sampling event) 
• Field blanks (minimum of I per CAS - additional iffield conditions change) 

A.B.2.2 False Positive Decision Error for Probabilistic Sampling 

For probabilistic sampling, false positive decision error was established by the DQO meeting 

participants at 0.20 (or 20 percent probability). The false acceptance rate of20 percent will be used to 

calculate minimum sample size. The decision to use this rate was based on two factors: 

I. To control sampling costs (results in a lower number of required samples) 

2. Acceptable knowledge that the risk of a false positive decision is very low based on years of 
environmental sampling at similar sites that have not resulted in any detectable false positive 
decisions. 

The only effect the false acceptance rate of 20 percent versus a less-conservative rate could 

potentially have on the decision is to increase the chance of identifying a COC when it does not exist. 

This could potentially result in an overly conservative decision and would be more (not less) 

protective of the environment. 

This decision error will also be controlled by implementing the controls listed in Section A. 8. 1 for 

probabilistic sampling designs. 
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This section provides the general approach for obtaining the infonnation necessary to resolve 

Decision I and Decision II. Judgmental and probabilistic sampling schemes will be implemented to 

select sample locations and evaluate analytical results for CAU 166. Sections A.9.1 through A.9.3 

contain general information about collecting Decision I and Decision II samples under judgmental 

and probabilistic sampling designs, while the subsequent sections provide CAS-specific sampling 

activities, including proposed sample locations. 

A.9.1 Judgmental Sampling 

Ajudgmental sampling design will be implemented for CASs 18-01-01 and 18-99-03 as well as 

portions of CASs 03-42-01 and 05-19-02. Because individual sample results, rather than an average 

concentration, will be used to compare to FALs at the CASs undergoing judgmental sampling, 

statistical methods to generate site characteristics will not be used. Section 0.4.4 of the EPA Data 

Quality Objectives Processfor 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 QAlG-4HW guidance states that a nonprobabilistic (judgmental) sampling design is 

developed when there is sufficient infonnation on the contamination sources and history to develop a 

valid CSM and to select specific sampling locations. This design is used to confinn the existence of 

contamination at specific locations and provide infonnation (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 for judgmentally sampled sites, 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 detennined based on process knowledge, previously 

acquired data, or the field-screening and biasing factors listed in Section A.S.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 
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factors to a depth where the biasing factors are no longer present. The Site Supervisor has the 

discretion to modify the judgmental sample locations, but only if the modified locations meet the 

decision needs and criteria stipulated in this DQO. 

A.9.2 Probabilistic Sampling 

A probabilistic sampling scheme will be implemented to select sample locations and evaluate 

analytical results at CASs 02-42-01, 02-42-02, 02-99-10, as well as portions ofCASs 03-42-01 and 

05-19-02. For probabilistic ally sampled sites, randomly selected sample locations will be chosen, 

with locations specified by the VSP software (PNNL, 2005). If a location contains a shallow, hard 

object (e.g., rock, caliche or buried concrete), the Site Supervisor will establish the location at the 

nearest place that a surface sample can be obtained. 

Statistical methods that generate site characteristics will be used at these CASso The information 

provided from probabilistic sampling allows for establishing contaminant concentrations that 

represent the site as a whole. 

A.9.3 Decision II Sampling 

To meet the DQI of representativeness for Decision II samples (that Decision II sample locations 

represent the population of interest as defined in Section A.6.1 ), judgmental 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 .S.2. 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. 
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A.9.4 Corrective Action Sites 02-42-01, Condo Release Storage Yd - North; 02-42-02, 
Condo Release Storage Yd - South; 02-99-10, D-38 Storage Area 

This section discusses the sampling and analysis design for the following CASs located in Area 2: 

• CAS 02-42-01, Condo Release Storage Yd - North 
• CAS 02-42-0 I, Condo Release Storage Y d - South 
• CAS 02-99-10, D-38 Storage Area 

These CASs are combined for discussion of investigation activities because all the CASs are storage 

yards that no longer have equipment/material present and do not have biasing factors. A probabilistic 

sampling design will be applied to the CAl for each of these CASso 

Corrective Action Site 02-42-01 covers approximately 81,872 square feet (ft2) or 1.88 acres ofland. 

The site is not fenced or posted. Corrective Action Site 02-42-02 covers approximately 32,231 ft2 or 

0.73 acres ofland. The site is not fenced or posted. Corrective Action Site 02-99-10 covers 

approximately 25,000 ft2 or 0.57 acres ofland. A portion of the storage yard is chain-link fenced; 

however, the storage yard is not posted. All CASs have been radiologically surveyed but there were 

no elevated readings identified. 

Proposed Decision I sample locations were determined and are shown in Figures A.9-1 through 

A.9-3. Determination of the number and location of samples is presented in Appendix C. The 

preliminary estimate of the number of samples for each CAS established by the DQO participants 

required to be taken at each CAS is 10. All samples will be taken from the surface (0 to 0.5 ft bgs). 

At CAS 02-99-10, the area is paved, however, in many places the paving has deteriorated. Because 

this site is paved, samples will be collected below the asphalt. If asphalt is not present, surface 

samples will be collected (surface 0 to 0.5 ft bgs). The Site Supervisor will use professional judgment 

to determine if biasing factors (e.g., stains, elevated screening levels) are found during Decision I 

sampling that might indicate the need to take subsurface Decision II samples. 

Sanitary, hazardous, radioactive, and/or mixed waste, if generated, will be managed and disposed of 

in accordance with DOE orders, DOT regulations, state and federal waste regulations, and 

agreements and permits between DOE and NDEP. 
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If Decision II sample step-out locations are required, step-out locations will be established along the 

CAS boundary. 

A.9.5 Corrective Action Site 03-42-01, Conditional Release Storage Yard 

Corrective Action Site 03-42-01 covers approximately 213,826 ft2 or 4.91 acres of land. A portion of 

this site is fenced and posted "Caution Radioactive Material." The entire storage yard has been 

radiologically surveyed; there were no elevated readings identified. 

Sampling at this CAS will combine judgmental and probabilistic sampling designs. The portion of 

the yard that is posted has many biasing factors; therefore, a judgmental sampling design will be 

implemented. The biasing factors include staining and the presence of potentially radioactive 

equipment, materials, tanks, portable buildings, and debris. A probabilistic sampling design will be 

applied to the CAl for the remainder of the storage yard. Although there is a small amount of drilling 

equipment in this part of the yard, there is no reason to believe there are radiological issues as the 

equipment is not in the posted area and there is no indication of staining or other biasing factors. 

Proposed Decision I sample locations were determined and are shown in Figure A.9-4. 

Determination of the number and location of samples for the unposted portion ofthe yard is presented 

in Appendix C. The biased sampling locations for the posted portion of the yard will be determined 

during the CAl since there are still a lot of items that need to be moved from the storage yard prior to 

sampling the site. The preliminary estimate of sample size established by the DQO participants 

(Table A.S- l ) for the unposted portion of the yard was fifteen samples. 

Since this site is paved, samples will be collected below the asphalt. If asphalt is not present, surface 

samples will be collected (surface 0 to 0.5 ft bgs). The Site Supervisor will use professional 

judgment to determine if biasing factors (e.g., stains, elevated screening levels) are found during 

Decision I sampling that might indicate the need to take subsurface Decision II samples. 

Sanitary, hazardous, radioactive, and/or mixed waste, if generated, will be managed and disposed of 

in accordance with DOE orders, DOT regulations, state and federal waste regulations, and 

agreements and permits between DOE and NDEP. 

Uncontrolled When Printed 



Explanation 

Co,,",w P""~ 
Injection Well (CAS 03·20-08) 

D 
Post Shot Shop 
(CAS 03-20-(5) 

,. .. _ .. _. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. -
, to! , 
, ! , • , 
, , 

Catcb Basin 
_ •• _ •• _ • • 1 (CAS 03-20-(8) 

, , , 
* , Fenced RMA , • , 

I , 
• , Drilling Equipment , 

• , , • , , , , • " , , ~ 
~ , ~ 

• • , 
Storage YanI , 

• , 
• , 

• , • , 
, 

• , • , 
• , 

··t··_· ·_··- ··_··_··_·j31fi 
.. _ .. - .. _ .. _ .. t 

, 

CAS 0342-01 Footprint $ Proposed Sample Location 
-.~~. ~. Fencing -* "Caution Radioactive Material" Sign 

CAS 03-42-01 Site Marker 

~ Source: CAU 166, CAS 03-42-01 File - (Site Sketch, 09115(04) 
;,r CAU 145, CAS 03-20-08 File· (Site Sketch, lon8l03) 

Figure A.9-4 

Not to Scale 

Proposed Sample Locations at CAS 03-42-01 

Uncontrolled When Printed 

CAU 166 CAiP 
Appoo dix A 
Revision 0 
Date June 2006 
Page A-64 of A-75 



CAU 166 CAIP 
Appendix A 
Revision: 0 
Date: June 2006 
Page A-65 of A-75 

If Decision II sample step-out locations are required, step-out locations will be established along the 

CAS boundary. 

A.9.6 Corrective Action Site 05-19-02, Contaminated Soil and Drum 

Corrective Action Site 05-19-02 covers approximately 11,340 ft2 or 0.26 acres ofland. The storage 

yard is fenced with barbed wire while the drum is outside of the fenced area in a wash. The yard is 

not posted. The storage yard and adjacent areas have been radiologically surveyed; there were no 

elevated readings (Nicosia, 2006). 

Sampling at this CAS will involve both judgmental and probabilistic sampling designs. Ajudgmental 

sampling design will be conducted in the wash where the drum is located, in the area adjacent to the 

storage yard where drums were formally stored, and in the area where deteriorated drum remnants are 

located. A probabilistic sampling design will be applied to the CAl for the storage yard. Although 

there are vehicles and steel remaining in the yard, there are no biasing factors that indicate where 

sampling should take place. 

Proposed Decision I sample locations were determined and are shown in Figure A.9-5. 

Determination of the number and location of samples is presented in Appendix C. The following 

features will determine the judgmental sampling locations: 

• The drum located in the wash will be sampled at two locations. A sample will be collected 
beneath the drum and a surface sample (0 to 0.5 ft bgs) will be collected immediately down 
gradient (1 to 2 ft) from the drum. 

• The area adjacent to the storage yards where drums were formerly stored will be sampled at 
two locations. Surface samples (0 to 0.5 ft bgs) will be collected in the suspected area to 
ensure that an area most likely to contain a COC, if present, will be sampled. 

• The area where deteriorated drum remnants remain will be sampled in two locations. Surface 
samples (0 to 0.5 ft bgs) will be collected in the suspected area to ensure that an area most 
likely to contain a COC, if present, will be sampled. 

The preliminary estimate of sample size established by the DQO participants (Table A.5-1) for the 

storage yard was six samples. If no randomly selected sampling locations fall near the vehicles, a 

biased sample will be collected in the area of one of the vehicles. The Site Supervisor will use 
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professional judgment to determine if biasing factors (e.g., stains, elevated screening levels) are 

found during Decision I sampling that might indicate the need to take subsurface Decision II samples. 

Sanitary, hazardous, radioactive, and/or mixed waste, if generated, will be managed and disposed of 

in accordance with DOE orders, DOT regulations, state and federal waste regulations, and 

agreements and permits between DOE and NDEP. 

If Decision II sample step-out locations are required, step-out locations will be established along the 

CAS boundary. 

A.9.7 Corrective Action Sites 18-01-01, Aboveground Storage Tank, and 18-99-03, 
Wax Piles/Oil Stain 

This section discusses the sampling and analysis design for the following CASs located in Area 18: 

• CAS 18-01-01, Aboveground Storage Tank 
• CAS 18-99-03, Wax Piles/Oil Stain 

These CASs are combined for discussion of investigation activities because both CASs consists ofthe 

same components and have biasing factors. A judgmental sampling design will be applied to the CAl 

for each of these CASso 

The CASs consist of several features that are considered biasing factors. These features include three 

metal containers, one metal box, and various wax piles surrounded by hardened residue. The area 

that the CASs cover is minimal but difficult to determine due to the scattered nature of the 

components in these CASso A portion of each of the CASs are within a yellow roped, posted 

contamination area. The CASs have been radiologically surveyed. A portion of the sites surveyed 

within the contamination area has elevated gamma radiation. The rest of the areas surveyed did not 

have elevated readings (Nicosia, 2006). 

Proposed Decision I sample locations were determined and are shown in Figures A.9-6 through 

A.9-8. Determination of the number and location of samples is presented in Appendix C. Four 

environmental samples will be collected from underneath the metal containers and from underneath 

the metal box. Two environmental samples will be collected from underneath the wax piles/hardened 
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residue; one within and one outside the contamination area. Samples inside the containers and of the 

wax piles/hardened residue will be collected to determine the potential source of contamination. 

Sanitary, hazardous, radioactive, and/or mixed waste, if generated, will be managed and disposed of 

in accordance with DOE orders, DOT regulations, state and federal waste regulations, and 

agreements and permits between DOE and NDEP. 

If Decision II sample step-out locations are required, step-out locations will be established along the 

CAS boundary. 
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NSTec ANALYTICAL LABORATORY 
SERVICES REQUEST AND CHAIN OF CUSTODY RECORD Page __ of_ 

PROJECT /CLIENT INFORMATION REPORT & TURNAROUND INFORMATION SAMPLE INFORMATION 

Project: ~ALl. ~ IBNOr!!#: ~I~"'_ Send Report to : /1_ .0 •• ~_. ~ _ Sampling Site: CAt 63"tf.-ca/ 
J--_____ ...;.... _______ .L.-__ --

o 
. ....:....:... H'.:....-.~..,_ ... _+----....::l"=te~""~IIT ..... :::l ... :"i~·=oI:·-.... :z~::::....r;..r=",,---...,....-----_; The samples submitted contain (check); 

Charge Number: _A~~ ~I u£ C., , ... ~ .. , "'s Ph . • ,o __ ;~L I F .... .- ." IM/S".- ~O, ( ) Hazardous -Ilist l _________ _ 1-~~~~~~I=~~~~~~~'~jU',/O~~~~~~,.n~ ____ ~~o~ne~:~~.T~·.~~-.. ~~~.~~'IP~'I'~~~~':;~.:7~',P~··~"~~"~~.,/~~~~. ~~.~~~~ I' / I- ( ) Radioactive - (list) __________ _ 

Project Manager: ..... ~ 
, .... "., r ,., e'" . 

Turnaround: () Standard - 14 days IH, 28 days Non-rad Env, 45 days Rad Env 
( ) RUSH Preliminary by: (ill) ( ) Unknown contamination. Ifknown, idel}tify 

contaminants. This infonnation will ensure compliance with 
- 1 _ 2 _ 7 _ 14 (non-Rad Env) applicable regulations and allow for the safe handling of the 
_ 1 ~ 7 _. 14 _ 28 (Radiological Env) sample materials. 

SAMPLE MANAGEMENT INFORMATION Pay Item, Analysis, Method 
~ ...... 

SDG: (IH) (Non-Rad Env) \/ 3d. 3 (J. (Rad Env) I .... 
Samples submitted are associated with a signed Project SOW. ()Q YES ( ) NO ~ 

Analyses entered here agree with the SOW. (YJ YES () NO () N/A 

If not, identify the variation: _______________________ -,-____ ~ 
Subcontract Lab(s) used for this work: a.. ?'fl-" •. 19'1 1a::s:·S \i 
I------------------r-------------.--------r----------.-----~--_.------------~i 

SAMfT.INr. CONTAINER QC Pres - Analysis cf 
IDIDESCRIPTION . MATRIX MD HCI VOC DATE TIME # Est. Vol MS MSD ego - s ~ 

CUSTODY TRANSFER 
SampledlRelinquished (print) Signature _ DATE / TIME Received by (print) Signature DATEITIME 
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OFF-SITE 

SHIP FROM 

NSTec FOR USDOE 

NEVADA TEST SITE 

RECEIVING WAREHOUSE 160 

MERCURY, NV 89023, USA 

C CASTANEDA at 7021295-7884 

NTS AREA 23 652 1 

GENERAL SHIPPING ORDER 

SHIPMENT INFORMATION 

REASON: LAB ANALYSIS (SAMPLES) 

REQUIRED AT DESTINATION: 04/22/2009 

CHARGES: PREPAID 

CARRIER: FEDEX PRIORITY OVERNIGHT 

PIECE(S): 1 WEIGHT: 21 LBS 

SHIP DATE: 04/21/2009 ARRIVAL DATE: 04/22/2009 

CHARGE/ORG NO: 5B1B56D5/H300 

SOIL SAMPLES 

FEDERAL EXPRESS TRACKING# 7975 2528 8530 

Page 1 of 1 

NO. 2091851 

SHIP TO 

AMERICAN RADIATION SERVICES 

2609 NORTH RIVER ROAD 

PORT ALLEN, LA 70767, USA 

LINDSAY ROUSSEL at 225/381-2991 

REFERENCE NO.: N/A 

4/21/2009 10:18AM 

6.00 EA 

FRM-0947 
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/J~RS ~/NTERNATIONAL 
May 8, 2009 

National Security Technologies 
Theodore Redding 
NSTec NTSI Mailstop NTS273 
Building 23-652 
Mercury, NV 89023 

SDG: V3232 

2609 North River Road • Port Allen, Louisiana 70767 

1 (800) 401-4277 • Fax (225) 381-2996 

Sample ID: 034201-Vl, 034201-V2, 034201-V3, 034201-V4, 034201-V5, 034201-V6 

Dear Mr. Redding; 

On April 22, 2009, American Radiation Services (ARS) received 6 Soil Samples to be analyzed for Isotopic 
Americium (NGS-A-002) and Total Lead (NMET -A-008). The report due date is 5/1/2009. 

The samples were processed and counted using the appropriate counting equipment and QAIQC for the Americium 
analysis. The samples were subcontracted to Test America for the Total Lead analysis. Results of the analysis and 
QAlQC are attached in the data package. 

The samples and QAlQC's were counted with a count time sufficient to meet a statistical sound detection limits. 

Counting equipment Quality Assurance was with in acceptance criteria when the above referenced samples were 
processed. 

If you have any questions please do not hesitate to call at 225 .381.2991 or email Pro jectManagers(iDamrad.com. 

Sincereili. 

TonyB*.\d 
Acting Laboratory Manager 
ARS International 
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.A-RS 
• '~/NTERNATIONAL 

2609 North River Road. Port Allen, Louisiana 70767 

1 (SOO) 401-4277 • Fax (22S) 3S1-2996 

SDG 
NUMBER 

V3232 

V3232 

V3232 

V3232 

V3232 

V3232 

SAMPLE RECEIPT 

COVER PAGE 

PROJECT SAMPLE IDENTIFICATION 
CROSS-REFERENCE 

TO ARS SAMPLE LABORATORY IDs 

Subcontract (Agreement Number) 104125 

SAMPLEID American Radiation Services 
SAMPLE ID NUMBER(S) 

034201-V1 ARS1-09-01283-001 

034201-V2 ARS1-09-01283-002 

034201-V3 ARS1-09-01283-003 

034201-V4 ARS1-09-0 1283-004 

034201-V5 ARS1-09-01283-005 

034201-V6 ARS1-09-01283-006 

The samples were received in good condition. The samples were screened for radioactive contamination as per 
procedure ARS-062 "Sample Receiving". The results are reported on a "dry basis." 

ID: 
034201-V1 
034201-V2 
034201-V3 
034201-V4 
034201-VS 
034201-V6 

Sample size received: 
SOOrnL (749g) 
SOOrnL (S01g) 
SOOrnL (790g) 
SOOrnL (739g) 
SOOrnL (S46g) 
SOOrnL (S09g) 

ANALYTICAL METHODS 

Sample aliquot: 
316.SSg 
303.SSg 
317.01g 
297.01g 
299.S2g 
324.02g 

The Americium determinations were performed using American Radiation Services procedure ARS-0071EP A 
901.1M, "Gamma Emitting Radionuclides in Soils." 

ANALYTICAL RESULTS 

The result data that are flagged with "u" indicates that the activity is below the MDC. 

ARS-01, -03, -OS, and -06 was used in the gamma spec analysis and the calibrations were verified on 01/0S/2009 
and 01/0S/2009. 

7 



/JARS (~'NTERNATIONAL 
2609 North River Road • Port Allen, Louisiana 70767 

1 (800) 401-4277 • Fax (225) 381-2996 

American Radiation Services Project ManagerlLaboratory Manager's Comments: 
"I certify that this sample data package is in compliance with SOW requirements, both technically and for 
completeness, other than the conditions detailed above. Release of the data contained in this sample data package 
and the computer-readable EDD, as applicable, submitted on diskette or by modem, has been authorized by the 
Laboratory Manager or the Manager's designee, as verified by the following signature." 

"! certify that this electronic image, and all hardcopies produced from this image, accurately represents the data 
and is in compliance with the National Security Technologies specific requirements, both technica(ly and for 
completeness, other than the conditions detailed above or in the sample data package narrative. Release, by 
submission through email, the data contained in this electronic image and the computer-readable EDD (as 
applicable), has been authorized by the laboratory Manager/Technical Director or the Manager's designee." 

Acting Lab Manager, ARS International 6" -8-09 
Signature Title Date 
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TestAmerica St. Louis 

Case Narrative 
Lot Number: F9D240327 

This report contains the analytical results for the six samples received under chain of custody by 
TestAmerica 81. Louis on April 24,2009. These samples are associated with your NT8 project. 

The analytical results included in this report meet all applicable quality control procedure 
requirements except as noted below. 

The test results in this report meet all NELAP requirements for parameters in which accreditations 
are held by TestAmerica 8t. Louis. Any exceptions to NELAP requirements are noted in the case 
narrative. The case narrative is an integral part of this report. 

All chemical analysis results are based upon sample as received, wet weight, unless noted otherwise. 
All radiochemistry results are based upon sample as dried and ground with the exception of tritium, 
unless requested wet weight by the client. 

ObservationsINonconformances 
Reference the chain of custody and condition upon receipt report for any variations on receipt 
conditions and temperature of samples on receipt. 

ICP Metals by SW846 6010B 

The MSlM8D recoveries for lead are outside the established QC limits. The RPD is within method 
acceptance criteria indicating a possible matrix interference. Method performance is demonstrated by 
acceptable LeS recovery. 

The associated samples were analyzed at a dilution due to high concentrations of interfering elements. 
The reporting limit has been adjusted for the dilution. 
Affected Samples: 
F9D240327 (1): ARS1-09-01283-001 
F9D240327 (2): ARS1-09-01283-002 
F9D240327 (3): ARS1-09-01283-003 

LOT# F9D240327 

F9D240327 (4): AR8 1-09-01283-004 
F9D240327 (5): ARSI-09-01283-005 
F9D240327 (6): ARS1·09-01283-OO6 

2 of 241 
9 
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~ A --mS _____________ 2_6_0_9_N_o_rt_h_R_i_v_e_r_R_o_a_d_,_p_o_rt_A ___ II-e-n-, _L_O_u_ls_la_n_a __ 7-0-7-6-7-------------I " 1 (800) 401-4277 FAX (225) 381-2996 

INTERNATIONAL 

ARS Sample Delivery Group: 

Client Sample ID: 

Sample Collection Date: 

Sample Matrix: 

NOTES:V3232 

Project Manager Review 

ARS1-09-01283 

034201-V1 

03/26/09 09: 30 

Soil/Solid 

B.650E-02 

Request or PO Number: 

ARS Sample ID: 

Date Received: 

Report Date: 

N/A 

ARS1-09-01283-001 

4/22/2009 

05/04/0914 :31 

Analysis Analysis I Analysis Analysis Tracer/Chem 

; __ ~~_.~~!:'!~_________ Test Method __ H • • ___ <--t ___ ,~_.g_~~~! __ !-_'_Tech=:.:."':o·c:.:;ia:.:.n_+-_ :.:.Re;cc"'o.:..ve'"ry.!..---j 

pCl/g ARS-007/EPA 901.1M ! 5/4/0910:39 JLA I N/A _---'-_+-_______ _ ___ ~!Ii 
. __ ._ ....... _ ...... + ........ _._------..j_._ ....... __ .-_ ...... -+----+-

Notes: American Radiation Services, Inc. assumes no liability for the use or interpretation of any analytical results provided other than the cost of the analysis itself. Reproduction of this report in tess 
than full req uires the written consent of the dient. 

LELAP Certificate# 30658 NELAP Certificate # E87558 
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/ A -If S ____________ 2_6_0_9_:_0(_:_:_oR_}i_:_:_rl_~-:-;-;.:..;-P_;_:_X_A_(12_1:_:,:,,'}_L3_o8_u_~~_~_;_:_6_7_0_7_6_7 _____ -------

~ INTERNATIONAL 

ARS Sample Delivery Group: 

Client Sample ID: 

Sample Collection Date: 

Sample Matrix: 

• «. • • , 
Project Manager Review 

ARS1-09-01283 

034201-V2 

03/26/0909:35 

Soil/Solid 

MDC DLC 

1.870E-Ol 9_350E-02 

Request or PO Number: 

ARS Sample ID: 

Date Received: 

Report Date: 

~~---:~~"~--.----~----

Analysis 
Test Method 

N/A 

ARS1-09-01283-002 

4/22/2009 

05/04/09 14:31 

Notes: American Radiation Services, Inc. assumes no liability for the use or interpretation of any analytical results provided other than the cost of the analysis itself. Reproduction of this report in less 
than full requires the written consent of the client. 

LELAP Certificate# 30658 NELAP Certificate # E87558 
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,."" .. ~ .. ~/~ ~ -' mS _____________ 2_6_0_9_N_o_rt_h_R_i_v_e_r_R_o_a_d..;,,_p_o_rt_A_II_e_n;.., _L_O_u_is_ia_na_7_0_7_6_7 ____________ _ 

j"<. I " 1 (800) 401-4277 FAX (225) 381-2996 

1l;~" _, - INTERNATIONAL 

ARS Sample Delivery Group: ARS1-09-01283 

Client Sample ID: 034201-V3 

Sample Collection Date: 03/26/09 09: 40 

Sample Matrix: Soil/Solid 

TPU (25) MDC OLe 

9 .462E-02 1.580E-Ol 7.900E-02 

NOTES: V3232 

Project Manager Review 

Qual 
Analysis 

U pCi/g 

Request or PO Number: 

ARS Sample ID: 

Date Received: 

Report Date: 

N/A 

ARS1-09-01283-003 

4/22/2009 

05/04/09 14:32 

---,.-----------r 
! Analysis Tracer/Chern 

Technician Recov~J 

JLA N/A 

Notes : American Radiation Services, Inc. assumes no liability for the use or interpretation of any analytical results provided other than the cost of the analysiS itself. Reproduction of this report in less 
than fu ll requires the written consent of the Client. 

LELAP Certificate# 30658 NELAP Certificate # E87558 
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A---mS _____________ 2_6_0_9_N_o_rt_h_R_i_v_e_r_R_o_a_d..;.,_p_o_rt_A_II_e_n ... , _L_O_u_is_i_a_n_a_7_0_7_6_7 ____________ _ I ~ 1 (800) 401-4277 FAX (225) 381-2996 

INTERNATIONAL 

ARS Sample Delivery Group: 

Client Sample ID: 

Sample Collection Date: 

Sample Matrix: 

Project Manager Review 

ARS1-09-01283 

034201-V4 

03/26/09 09: 45 

Soil/Solid 

Request or PO Number: 

ARS Sample ID: 

Date Received: 

Report Date: 

N/A 

ARS 1-09-01283-004 

4/22/2009 

05/04/0914:32 

Notes: American Radiation Services, Inc. assumes no liability for the use or interpretation of any analytical results provided other than the cost of the analysis itself. Reproduction of this report in less 
than full requires the written consent of the client. 

LELAP Certificate# 30658 NELAP Certificate # E87558 
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INTERNA nONAL 

ARS Sample Delivery Group: 

Client Sample ID: 

Sample Collection Date: 

Sample Matrix: 

Project Manager Review 

ARS1-09-01283 

034201-V5 

03/26/09 09: 50 

Soil/Solid 

2609 North River Road, Port Allen, Louisiana 70767 

1 (800) 401-4277 FAX (225) 381-2996 

Request or PO Number: 

ARS Sample ID: 

Date Received: 

Report Date: 

-------------------,----
Analysis 

Test Method 

ARS-007/EPA 901.1M 

N/A 

ARS1-09-01283-005 

4/22/2009 

05/04/09 14:32 

Notes: American Radiation Services, Inc. assumes no liability for the use or interpretation of any analytical results provided other than the cost of the analysis itself. Reproduction of this report in less 
than full requires the written consent of the dient. 

LELAP Certificate# 30658 NELAP Certificate # E87558 
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/AR S _____________ 2_6:..0:..9:.....;,N .. o:..rt __ h-R-i-v..:.e-r-R-o-a-:d~,:_p:_o:_rt:-:A-=II:-:e:-:n~, -:L:_O:_u:_is-:ia:-:n:-:a:-::-7-0-7-6-7-------------~ 'HTERNATIOHAL • ,,00, .. .-.", 'AX ,m, ".-" .. 

ARS Sample Delivery Group: 

Client Sample ID: 

Sample Collection Date: 

Sample Matrix: 

OTES:V3232 

ARS1-09-01283 

034201-V6 

03/26/0909:55 

Soil/Solid 

Request or PO Number: 

ARS Sample ID: 

Date Received: 

Report Date: 

N/A 

ARS 1-09-0 1283-006 

4/22/2009 

05/04/0914:32 

,~~~~~~rY",w_,J 
N/A 

Notes: American Radiation Services, Inc. assumes no liability for the use or interpretation of any analytical results provided other than the cost of the analysis itself. Reproduction of this report in less 
than full requires the written consent of the client. 

LELAP Certificate# 30658 NELAP Certificate # E87558 
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INTERNATIONAL 

ARS Sample Delivery Group: 

Client Sample ID: 

Sample Collection Date: 

Sample Matrix: 

ARS1-09-01283 

034201-V1 

03/26/09 09: 30 

Soil/Solid 

MDC 

2,2 

i _ ..... ..................................... , .. ,--f, .. , ...... , ••• , ......... _ .. -+..... ... .................... .. + ........ , ...... ............. . 

Project Man~er Review 

DlC 

N/A 

2609 North River Road, Port Allen, Louisiana 70767 

1 (800) 401-4277 FAX (225) 381-2996 

Request or PO Number: 

ARS Sample ID: 

Date Received: 

Report Date: 

N/A 

ARS1-09-01283-001 

4/22/2009 

05/04/0914:31 

Tracer/Chern __ .......:==.~~~ .. ___ + __ .. ~.~~~,:_:.:~=_-+_=,~~:~:~~_-j.fi._~covery u_ 
N/A 

Notes: American Radiation Services, Inc. assumes no liability (or the use or interpretation of any analytical results provided other than the cost of the analysis itself. Reproduction of this report in less 
than full requires the written consent of the client. 

LELAP Certificate# 30658 NELAP Certificate # E87558 
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/A --mS _____________ 2_6_0_9_N_o_rt_h_R_�_v_e_r_R_o_a_d __ '-p ... o_rt_A~II-e __ n,_:_:Lo~u-ls __ la __ n __ a~7-0-7-6-7-------------~. I " 1 (800) 401-4277 FAX (225) 381-2996 C--...• INTERNATIONAL 

ARS Sample Delivery Group: 

Client Sample JD: 

Sample Collection Date: 

Sample Matrix: 

ARS1 -09-01283 

034201 -V2 

03/26/09 09 : 35 

Soil/Solid 

NOTES: V3232i Percent Moisture = 10.8% 

Projecffianag er Review 

Request or PO Number: 

ARS Sample JD: 

Date Received: 

Report Date: 

N/A 

ARS1-09-01283-002 

4/22/2009 

05/04/ 09 14:31 

I ~ Tracer/ Chern : 

-~-~~?~~ry ! 
N/A 

-------1 

Notes: America n Radiat ion Services, I nc. assumes no liability for the use or interpretation of any analyt ical results provided other than t he cost of the analysis itself . Reproduction of th is report in less 
than full requires the written consent of the client. 

LELAP Certificate# 30658 NELAP Certificate # E87558 
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~. , ~ ...... A ..... -·R·· ·· S-------.' p_ 2609 North River Road, Port Allen, Louisiana 70767 

1 (800) 401-4277 FAX (225) 381-2996 
,1 
't~ . . __ ' INTERNATIONAL 

Analysis 
Oeseri tion 

Total Lead 

ARS Sample Delivery Group: 

Client Sample ID: 

Sample Collection Date: 

Sample Matrix: 

ARS1-09-01283 

034201-V3 

03/26/0909 :40 

Soil/Solid 

MDC 

2.2 

DLC Qual 

N/A 

Request or PO Number: 

ARS Sample ID: 

Date Received: 

Report Date: 

N/A 

ARS 1-09-01283·003 

4/22/2009 

05/04/09 14:32 

~-~-~~-~;;-----r- AnaiY;i;' Tracer/Chern 
,,~~~_ ! Technician 

N/A N/A 

........... _ ...................... +_ ........................................... i· .... · ......... ·· ........ ·· ........ •·• .... •· + ........................ --.. + ......... + ................................... _.+ ......................................................... -... + .......................... --j .... ---,-,--1--,-,--,,,-,,-,, 

5: V3232i Percent Moisture = 10.70/0 ------------------

Notes : American Radiation Services, Inc. assumes no liability (or the use or interpretation of any analytical results provided other than the cost of the analysis itse lf. Reproduction of this report in less 
than full requires the written consent of the client . 

LELAP Certificate# 30658 NELAP Certificate # E87558 

198 

ciuccias
Rectangle



~, A -R-S 2609 North River Road, Port Allen, Louisiana 70767 / -----------~----........ ---=~---------------/. ' 1 (800) 401-4277 FAX (22S) 381-2996 

. -- INTERNATIONAL 

ARS Sample Delivery Group: 

Client Sample ID: 

Sample Collection Date: 

Sample Matrix: 

ARS 1-09-01283 

034201-V4 

03/26/09 09:45 

Soil/Solid 

NOTES: V3232j Percent Moisture = 17.6% 

Request or PO Number: 

ARS Sample ID: 

Date Received: 

Report Date: 

N/A 

ARS1-09-01283-004 

4/22/2009 

05/04/09 14:32 

Notes : American Radiation Services, Inc. assumes no liabil ity for the use or Interpretati on of any analytical results provided other than the cost of the analysis itself. Reproduction of this report In less 
than full requires the written consent of the dient. 

LELAP Certificate# 30658 NELAP Certificate # E87558 
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,<"A . --mS _____________ 2_6_0_9_N_o_rt_h_R_i_ve_r_R_oa_d_,_P_o_rt_A_I_le_n_,_L_O_u_i_s_ia_n_a_7_O_7_6_7 ____________ _ JI~ '" 1 (800) 401-4277 FAX (22S) 381-2996 

~---.• INTERNATIONAL 

ARS Sample Delivery Group: 

Client Sample ID: 

Sample Collection Date: 

Sample Matrix: 

ARS1-09-01283 

034201-V5 

03/26/09 09 : 50 

Soil/Solid 

NOTES: V3232i Percent Moisture = 11.1% 

Project Manager ~evie~ 

Request or PO Number: 

ARS Sample ID: 

Date Received: 

Report Date: 

N/A 

ARS 1-09-01283-005 

4/22/2009 

05/04/09 14: 32 

Notes : American Radiation Services, Inc. assumes no liability for the use or Interpretation of any analytical results provided other than the cost of the analysis Itself. Reproduction of this report In less 
than full requires the wrlnen consent of the client. 

LELAP Certificate# 30658 NELAP Certificate # E87558 
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Request or PO Number: 

ARS Sample 10: 

Date Received: 

Report Date: 

-----j-..... ............................. ---_ .. +---

NOTES: V3232; Percent Moisture = 10.9% 

N/A 

ARS1-09-01283-006 

4/22/2009 

05/04/09 14:32 

Notes : American Radiation Serv ices, I nc. assumes no liability for the use or interpretation of any analytical results provided other than the cost of the analysis itself. Reproduction of this report in less 
than full requires the written consent of the client. 

LELAP Certificate# 30658 NELAP Certificate # E87558 
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WASTE DISPOSITION DOCUMENTATION 
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CAU 166 Closure Report 
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Revision: 0 
Date: August 2009 



This is to certify that the Waste Strearn Nos. LRY5LLF)FOOO 18 and LR""f.5LLFY07002, p3r.:kag ~~ 

i.-lU111ber 100000 ( QG002985), "vas shipped and received at th f~ l Ic'Jada Test Site ,. AreCl . :~ 

F.adioactive Waste Managelnent Con1plex for disposal as stated belc.vl. 

Ken Courville 
Shipped by 

" S:rgnature~ -

3~ Io~ kfgjJ SI( 
Received by 

><o::::;;J - - ;f 

Signature 

WGS 
Organization 

Organization 

\Vaste Inspector 
Title 

Date 

Title 
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Certificate of Disposal 

This is to certify that Waste StrealTI No., LRY5LLFY07002, package nUlnbers 143591 and 
130357 were shipped and received at the Nevada Test Site Radioactive Waste Managel11ent 
Con1plex in Area 5 for disposal as stated belovv. 

Theresa Hale 
Shipped by 

Signature 

LA~ \L..-lr-JS~ 
. Received by 

......... ~I ---- - - - - -

Signature 

Senior Scientist 

Waste Generator Services 
Organization 

Organization 

Senior Technical Staff 
Title 

l/-Il-Q 7 
Date 

Date 

silvasaj
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Certificate of Disposal 

This is to certify that the Waste Strealll No. LR_Y5LLFY07003; package nU1l1bers 09LOIO 
(QG002885), 09LOll (QG002888), 09L012 (QG002866) were shipped and received at the 
J\Jevada Test Site, Area 5 Radioactive Waste Managelllent COlllplex for disposal as stated belo,>v. 

Ken Courville 
Shipped by 

&/k) r6k.lJ ~8 
Received by 

Signature 
OS, <If 

WGS 
Organization 

Org~;i'ization 

Waste Inspector 
Title 

Date 

iJ SU:li~ 
Title 
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NSTec 
Form 

FRM-0918 NTS LANDFil l LOAD VERIFICATION 

SWO USE (Select One) AREA [J 23 D 6 1Z19 DFILL 
For woiIste chflfIlCtt1rizOition, IIPproviI/, and/(Jr llssiSlance, contact Solid w.u;r~ Operation (SWO) at 5-7898, 

REQUIRED: WASTE GERERATOR INFORMATION 
( Tl'li3 form is (or rof/Qf(s, dump trucks. and other onsile d{'pon/ of materials.) 

Waste Generator: 2K~.~v~;n~O~I .. ~n _ ____ ~ _ __________ _ Phone Number: -,5~'2e9,,4,,1 _____ _ 

Location I Origin: Ants 18 CAU 166 CAS 18·99·03 

Wa:sle Category: (ch9Cl\ Qne) 0 Commercial !81 Industrial 
~a$teTyp;:---cfNTS----'---OPut;;;sc~--" '-'-" '--~-- FFACO-on;ii~"''''-[rWACe;;;-~plion-
~~~~on.) 0 ~~. PUltescib!!. ___ 0 As~.~:~.~_,?o~:~!~ni._Maleri~_J~L~~~'?2.·.otfs1!! .. __ . __ Q .. His~ori.:._C29~~.~ 
Pcl!~~~~ro~:.i2!1_<;:~,egor.U~eck Onil)~~.~!!.~~~~~~~~2!'~_~_~.~_ ... O 02fe~!! .. ~!~.ee!~_. J:;J .. ,'!..~!:._ .. __ .. _ .... _ .... 
PoliUllon Pr~."Uo" Cltegory: (check on.) C8I Cle.n·Up 0 Routine 

Meih~hm~(intio"~(~n~!'-'-" 18I S~.~.p.~~l¥.~-·==O=~~oc;SS~i!dg~ .R~:!~.!.;·-=:·~ 
Prohibited Waste at all ttlr.. Radioactive waste; ACRA waste; Hazardous wast~ ; Free liquids. PCBs above TSCA regulatory 
NTS landfills; levels, and Medical wltites (needlei, sharps, bloody elothlng) 
Addition .. 1 Prohibited W •• ,. 
It ttle Area "U10C L..ndlill: Sewage Sludge, Ammiil carCa5ses, Wet garbage (food wasllil): and Friable asbestos 

Solid fractions from sandloiVwatlilr 

Deconned Underground and Above 

Ground T<lnks 

·A.dditlon;t;;a;le accepted'OIt the Ar~ 6 Hydr~rboo Landfill; cr-- .-.. ----... -----... 
o Septic sludge 0 Flags 0 Drained fuel IlIters (gas & diesel) 0 Crushed non·lame plated oil litters 

o Pillflts 0 Soil 0 Siudoe from tand/oiL/waler seaaralors 0 PCBs below 50 parts per mimon 
RI!QUIRED: WASTE GENERATOR SIGNA TURE 

Iflitials: _ _ (H Inltilled, flO r.ldlol05Jical cleararu;e i~ necess.ry.) 

The above mentioned waste wu generated outside of a Controlled Waste Management Area (CWMA.) and to the best of my 
knowledge, doI's nOt conlaln radiOlogical malerials. 

To tIM: best of my knowledge. the waste described abov~ cont"ifl$ only thon matt 
site. I have vertfled this through the wute ch.raclerlzalJon mQlhod Iden11f1ed abo' 
prohibited and allowKIle waste Items. I have contaq1td PfOoeny Managem,nt aO( 
is apprDV!d for drspoql in the landfill, 

Print Name: Kevin Olsen 

Signaturlil': _ _ ___ - _ _________ Datil: _ _ _ 

Nollil': "Food wastQ. ol1iee tresh and anim.l caroasSQ$ do not requill~ a radiol09ioal 
must have signed removal clilrtlfication stalement with I.oad Vetifieallon .~ 

SWOU'~O'LY ~ -:>~/6-Q1 
load Weillhl (mJllr.d~/eale yllilsllrnaICil):, ¢(', Jab SignalUfe 01 Certifier 

R,.d,oI09Iat Su ..... )' R,t, .... 1or w,.~ Dispowl 
"'CT Mitllrs 

TI'II, C:Ont .. n'r/Joad ",MItJ tl'N crtt.r1a f~ no 
r'2 n acldld rn." ..... ~ I"3dloM;tlq maNtI.1 
\.......... Thl, c:ontAlr,.rllo.d rnoIt5 the c:rfIwt .. for 

Radeon Man'''1 Tab ••. 2 roloa. U",ltg. 
__ Ttli. cc.mt.lrtOrllold I. O&lmp' from .. u~)' 

dUUlOl !:l!PC'" knowl'Cli4I lind origin 

SIGNATURE OA~,,:'I' 0'1 

____ "'_~ ''''''1 

/' 
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NSTec: 
Form 
FRM·0918 NTS LANDFILL LOAD VERIFICATION 

(This (orm ;9 for falloffs, dump trucks, ~nr1 other onsit~ dispos~1 of mOiteflals.j 

1~/""AGener.tor: Kevin OlsliIn Phone Number: -,5"·f'Z9,,4~' _ ____ _ 

i I 
I 

NTS JlIfldfills: 
all three Radioactive waste; ReRA waste; Hazardous waste; Fr"", liQuidS, PCBs above 

levels, and Madical wastes (needles, sharps, blood~ elothing). 

Additional ProhiblWd W_t. 
at the Area' Ui0e landfill: Sewage Sludge, Ammal carcasses, Wet garbiJ:ge (food waste); and Friable asbestos 

F=='::=~iCiUii 
Chsck IJII allowable WilSles thllt ~'fi COfItain6Ci within thi$load: 

NOTE: Waste dispos;1 at the Are. 6 Hydrocarbon Landfill must have corne into contact with petroleum hydr~rbons or 
coolanb, Sl,lctl as: 9asolinG (no benzene, lead); jet fuel; diesel f\Jel; lubricant6 and hydraulics; kerosene; asphaltic 

I ~~1~15~1~~;r---~i~~"i~~';ed9~~~~ru;i~"'~~IE~i;~-~n""'~:-1 any I: 

o Asphalt 
o PI~stic 

o ... ,., 
DWire 

o Wood 

o Cable 
I 

, 181. Soil 
<'0 Cloth 

DRubber (.xcSuding tires) 
o Insulation (non·Asbestosfonn) 

23 L.ndflll: Office Waste waste acc.pted at 
o Asbestos 0 Friable 

waste 

o Non.Frlable (contact SWO if regulated load) 

9 U10c Lendftll: 

Quantity: 

o Demolition debris 

o Cement & concrefe 

Animal Can:asses 

Non-triable asbestos 0 
L.ight ballasts (contact: SWO) 0 
Hydrocarbons lcontacl: SWO) 0 

Orained al.ltomobiles and military vehicles 
Dl1Jined ruel fitte~ (gas & dieSliJI) 

o Solid fractions from s.and/oil/water 

o De~onned Underground and Above 
Other Ground Tanks 

Landflll; acc.pted at 
DRags o Drained fuel riIt~~ (gas & oiesel) 0 Crushed non·lemo plated oil fiher1> 

r~~:!!!----l:!~~--,i;i~'~ ~~~~if.i'nijf~?Mrn PCBs below !lO million 

1",.,."" ___ (a initi~led, no radiologie.1 cJearanc-: 15 nece'5ary.) 

The abov. mentioned wute Wil5 generated outside of a COntrolled W.ute Moanagement Are. (CWMA) and 10 the best at' "'Y 
knowiNg •. does not contain radiologiCf;1 mattlrials. 

the best of my knowledge, the waste ducrlbcod above cont.ms only thos8 'materials r~::::::-~-::"--::.".-'..,..-::-....,.~,--,----, 
site. I have v.rinod this through the wute r;:harAiClerizatlon method Identified abo.... R;,dloIOSi~ $11"".), R" •• MI W~sl. Dls~.' 

~Intd.b: prohibited and ~I~. waste items. I haY! contacted Property Management and 1'1,,-, ~ 
Is appt'oyed for disposal in m. landfill. 

Print Name: Key)n Olsen /. 

Signetu", _____________ __ D,,", 3 21.( Iv 1 
~ 

~ 

Thl, c:ord.''''''lloId meeu the C:""'/:a tor Ito 

.def." m2ln"'Mef ... cUtHc:1Iv. mlltor'" 
TtJls contllilMriJo:ad lfIo.ta tI'Io c:rfterl. fot 
IUd~on M:a_1 T.1tM 4.2 '!rlo- IIrnrts. 
This c:ofl\lfn.fllo:acf is.o"",pt from SUI'VIr)' 
du~ 10 pro~u.kl'l'-'-" 1"0 origin, 

Ii' • 
, office trash and enimgl carCtlilSlSliIIS do not r.quire e radlologiCtlI cl!~ .. r L~~~~~ ......... ---~=7,~~~~~ 

load Weight (net "-,./ •.• _,- estimate): 01 Certifier: 
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Form 
FRM·0918 NTS LANDFILL LOAD VERIFICATION 

INFORMA TION 
(TN' form f' for rolloH$, dump ttIJCkS, and «her ol'lsi~ d;sposal of marerials.) 

Waste Generator: 2K~e~v~in~O","r.~.~n ___ ______________ _ Phone Number; -,5~·2~94~1 ___ __ _ 

Location I Origin: 

Material 

NTS landfills: 
aU three Radioactive waste; RCRA waste; Hazardous waste; Free liquidS, 

levels, and Modical wastes (needIGs, sharps, bl.QOdy dothing). 

Additional F'rohibited Waste 
at the Area 9 U10e Landfill: Sewage Sludge, Anir.'lal carcasses, Wet garbage (food wnte); and Friable asbestos 

wastes tl'ult .r. this load: 
NorE: Waste disposal at the Landfill must have come Inlo contact with petrolevm hydroeatbons or 

~.nu, s~as: ~~~~~~~~~~;~.~je~t~fu;e~I;;d;'i~e;se;r;fu~e~r~;r~,~~;;.~n;~~.~nd~h;yd~~~'~r .. ~;~ •. ;~;: .. ;ne~;~.;'~Ph~a~rfic~. ;'r._-/ 
any ~ containers 

o Asphalt !XI Metal 0 Wood 0 Soil 181 Rubber (ellcluding tires) 181 Demolition debris 

o Plastic 0 Wire 0 Cable 0 CiottI 0 Insulation (non-A'ljlbntosform) 0 Cement & coI"IC're-te 
hems: I 

o Asbestos o Friable o 
i IIIIa.te 

o Non·friable asbestos 0 Drained 8utomoDiles and military venicles 
o lignt ballasts (contact SWO) 0 Oreined fuel filters (g8S & diesel) 
o Hydfocerbons (contact SWO) 0 Other 

i J WAte accepted at 
o Septic sludge 0 Rags 

Initial. : :fIt2. (it Initialed, no radiological clearance is n.ccss,,,y.) 

o Animal Carcasses 

o Solid maions from sand/oillwater 

o Oeconned Underground and Above 
Grovnd Tanks 

The above mcntioned wast. was ~nera~d o""t$ide erf ,J ControUcd Waste Management Area (CWMA) and to the- best or my 
knowl~g., do •• not contain radiological materials. 

the best of 
I have 

dU(;ribed all o ... e contains only those ma"rials that ill,. aUowed for dl,posaJ at this 
c~JlIct.ri::..tion method identified abo .... And a review of the abo .... ·/TJiIntion.d 

I haw cont_ct~d Proosrty Man_c,m,nt end ha", wrified that this mar.rlalflilquipment, 

Pnnt Neme. ~K~.~,~rn~O~I,~en~ ________________________ ___ 
____ Date' 61210g 

If applicabta. plan FRM·0154e, 
"Radiologicilll Release Sticker" 

hare. On.ita use only. 

Not~ : 'Food waste, omce tresl'! and animal carca$SO~ do nOI require a radiOlOgical clearance. rreoo--containing appliances 
must have removal certification st3temcnt wi1h Load Verification . ~ 

SWO lJS':: UNLY I 0 
Load Weighl (ne! from scale or estimate)://6'V S ignatlJrl3l of Certifier: 
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NSToc 
Form 
FRM·0918 NTS LANDFILL LOAD VERIFICATION 

(This form is for roIloffs, dump trlJcks. end otner on$itf disposal 01 malena/s.) 

hi ..... Generator: Kevin Olsen 

Location I Origin: 

PMne Number -,5-~2~94~1!-___ _ 

waste; RCRA waste; Hazardous waste; Free liquids, PCBs above TSCA 
levels, and Medic;;!) WilSles (needles, shllrps, bloody clotl1ing). 

I Ao'd~'or'.' Pronlblted Waste . 
SI U10C landfill: Sewag/il Sludge, Animal carcasses, W/ilt g~rtIage (food waste); end ~rillble asbestos 

. WASTE CONTENTS ALLOWABLE WASTES 
Check a/l aJlo'W4t~re wastes that ~rQ contained within this load. 

Waste disposal at the Area 6 Hydro<:<!lrbon Landfill must nave come into contact with petroleum hydrocarbons or 
coolants, sueh n : Ii Ie~); jet fuel; di ... , fuel ; lubricants OInd hydrauliC5:; kerosene; aspl'l~ltk: 

o Asphalt 
1&1 Plastic 

o Melal 
DWire 

ManufBctured itemll: 

o Wood 
o Cable 

o S('~jl DRubber (ellicluding lires) 

o Cloth o Insulation (non·ASbestosfonn) 

I 
Additional wast. a~c.pt.d at the Area 23 Mercury I WOIst4il 

CJ Asbestos 0 Friable a NOflooFriable (contact SWO If regulated load) 

181 Demolition debris 
o Cement &. concrete 

Animal Carcasses 

o Non-friable nbestos o Drained automobiles and military vehicles o Solid fractions trom SOlndloil/water 
o light baUasts (contact SWO) 
181 Hydrocarbons (contact SWO) 

o DraIned fuel fil lers (gas & diesel) 

181 Other 
o D(lconned Underground and Above 

Ground Tanks 

i wast. accepted at 
o Septic sludge 0 Rags Drained fuel Mel'$ (gas & diesel) 

I Soil I il 

I ",ltl,," : __ (if initial.cr, no radiologieal cleafal'lCe is necessary.) 

o Cl1Jsf'led non·teme plated 011 fiJle~ 
PCBs below 50 

above mentioned ~st. l0iii01$ ~n.rllted outsid<) of a Conuolled Wilsie Manage f=~::~~;;;;i;;;,;-;;;;;;,~~;:;,--­
docs not contolin radiologica' meleriall;. 

the best of my knowfedge, the weste described .. be .... contains only thoso mat 
I havt vermed this through the waste charaet.er~tion m~thod identified abo 

and ano.able wute items. I h~v. contox;ted ProDOrty M.lftaqem.nt an· 

Prinl Name: Kevin Olsen , . 
Sign3ture: - _ _ __ DatQ: 6I3I09 

Note: "FOOd waste, oMcQ trash ane! animal c:;Jrcasses do not require a fildtologJCClt clearance. 
must he.... re-moval ' . Load Verification : 

Swo USE ONLY 

load Weight (net from scaJe or eSUmale): &~OO SlgnalUre of Certine ... 
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PHOTOGRAPH 
DATE 

NUMBER 

I 01112/2009 

2 01/2012009 

3 02/25/2009 

4 02/25/2009 

5 0311612009 

6 0311712009 

7 03118/2009 

8 03118/2009 

9 0311812009 

10 03118/2009 

II 03119/2009 

12 03/23/2009 

13 03/24/2009 

14 03/24/2009 

15 03/2512009 

16 03/3012009 

17 03/30/2009 

18 03/30/2009 

19 03/31/2009 

20 03/3112009 

21 04/02/2009 

22 04/02/2009 

23 04/02/2009 

24 04/06/2009 

25 04113/2009 

26 0411412009 

27 04/2112009 

28 04/21/2009 

29 04/27/2009 

CAU 166 Closure Report 
Section: Appendix D 
Revision: 0 
Date: August 2009 

PHOTOGRAPH LOG 

CORRECTIVE 
DESCRIPTION 

ACTION SITE 

03-42-01 Accumulators before Closure Activities 

03-42-01 Asbestos Tiles in Portable Building 

02-99-10 Depleted Uranium Discovered during Closure Activities 

02-99-10 
Locations of Depleted Uranium Discovered during Closure 
Activities 

03-42-01 Demolition of Portable Building 

18-01-01 Metal Containers 

03-42-01 Demolition of Portable Building 

18-01-01 Liquid in Metal Container 

18-01-01 
Lead Shot Discovered on Lid of Metal Container during 
Closure Activities 

18-01-01 
Lead Shot Discovered within Metal Container 
during Closure Activities 

03-42-01 Portable Building Debris 

03-42-01 Packaging Portable Building Debris in Transportainer 

05-19-02 Drum before Removal 

05-19-02 Drum during Rem oval 

03-42-01 Excavation of Soil 

03-42-01 Accumulators and Debris 

03-42-01 Draining Oil from Accumulators 

03-42-01 Cylinders before Removal 

03-42-01 Size Reduction of Accumulators and Debris 

03-42-01 Size Reduction of Cylinders 

02-99-10 Lead Shot before Removal 

02-99-10 Lead Shot Packaged for Disposal 

02-99-10 Depleted Uranium Packaged for Disposal 

03-42-01 Draining Oil from Accumulators 

03-42-01 
Accumulators, Cylinders, and Debris in Macroencapsulation 
Box 

03-42-01 Debris in 1v1acroencapsulation Box 

03-42-01 Packaged Waste after Closure Activities 

03-42-01 Site after Closure Activities 

18-01-01 Wax in Metal Containers 
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30 05/0612009 03-42-01 

31 06/03/2009 18-01-01 

32 06/03/2009 18-01-01 

33 06/08/2009 18-01-01 

34 06/09/2009 18-01-01 

35 0611612009 18-01-01 

36 06116/2009 18-01-01 

37 06/2512009 18-01-01 

38 06/2512009 18-99-03 

39 06/25/2009 18-01-01 

40 06/25/2009 18-99-03 

41 07/02/2009 18-01-01 

42 07/02/2009 18-01-01 

43 07/02/2009 18-01-01 
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DESCRIPTION 

Backfilled Soil Excavation 

Removal of Wax from Metal Containers for Disposal as 
Hydrocarbon Waste 

Lead Shot Embedded in Wax 

Removal of Wax from Metal Containers for Disposal as 
Mixed Waste 

Metal Container after Removal of Liquid, Wax, and Lead 
Shot 

Removal of Residual Sludge from Pipes beneath Metal 
Containers 

Lead Shot and Residual Sludge Removed from Metal 
Containers 

Grouting Metal Containers 

Grouting Metal Container 

Metal Containers after Grouting 

Metal Container after Grouting 

Replacing Lids on Metal Containers 

Replacing Lids on Metal Containers 

Metal Containers with Lids in Place 
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u.s. Department of Energy 
National Nuclear Security Administration 
Nevada Site Office 
Technical Library 
P.O. Box 98518, MIS 505 
Las Vegas, NV 89193-8518 

U.S. Department of Energy 
Office of Scientific and Technical Information 
P.O. Box 62 
Oak Ridge, TN 37831-0062 

Southern Nevada Public Reading Facility 
clo Nuclear Testing Archive 
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clo Nevada State Library & Archives 
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