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EXECUTIVE SUMMARY 

This Closure Report (CR) presents information supporting closure of Corrective Action Unit 
(CAU) 562, Waste Systems, and provides documentation supporting the completed corrective 
actions and confirmation that closure objectives for CAU 562 were met. This CR complies with 
the requirements of the Federal Facility Agreement and Consent Order (FFACO) that was 
agreed to by the State of Nevada; the U.S. Department of Energy (DOE), Environmental 
Management; the U.S. Department of Defense; and DOE, Legacy Management (FFACO, 1996 
as amended). CAU 562 consists of the following 13 Corrective Action Sites (CASs), located in 
Areas 2, 23, and 25 of the Nevada National Security Site: 

· CAS 02-26-11, Lead Shot 
· CAS 02-44-02, Paint Spills and French Drain 
· CAS 02-59-01, Septic System 
· CAS 02-60-01, Concrete Drain 
· CAS 02-60-02, French Drain 
· CAS 02-60-03, Steam Cleaning Drain 
· CAS 02-60-04, French Drain 
· CAS 02-60-05, French Drain 
· CAS 02-60-06, French Drain 
· CAS 02-60-07, French Drain 
· CAS 23-60-01, Mud Trap Drain and Outfall 
· CAS 23-99-06, Grease Trap 
· CAS 25-60-04, Building 3123 Outfalls 

Closure activities began in October 2011 and were completed in April 2012. Activities were 
conducted according to the Corrective Action Plan for CAU 562 (U.S. Department of Energy, 
National Nuclear Security Administration Nevada Site Office [NNSA/NSO], 2011). The 
corrective actions included No Further Action and Clean Closure. 

Closure activities generated sanitary waste and hazardous waste. Some wastes exceeded land 
disposal limits and required offsite treatment prior to disposal. Other wastes met land disposal 
restrictions and were disposed in appropriate onsite or offsite landfills.  
NNSA/NSO requests the following: 

· A Notice of Completion from the Nevada Division of Environmental Protection to 
NNSA/NSO for closure of CAU 562 

· The transfer of CAU 562 from Appendix III to Appendix IV, Closed Corrective Action 
Units, of the FFACO
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1.0 INTRODUCTION 

This Closure Report (CR) documents closure activities for Corrective Action Unit (CAU) 562, 
Waste Systems, according to the Federal Facility Agreement and Consent Order (FFACO) that 
was agreed to by the State of Nevada; the U.S. Department of Energy (DOE), Environmental 
Management; the U.S. Department of Defense; and DOE, Legacy Management (FFACO, 1996 
as amended). CAU 562 consists of the following 13 Corrective Action Sites (CASs), located in 
Areas 2, 23, and 25 of the Nevada National Security Site (NNSS) (Figure 1): 

· CAS 02-26-11, Lead Shot 
· CAS 02-44-02, Paint Spills and French Drain 
· CAS 02-59-01, Septic System 
· CAS 02-60-01, Concrete Drain 
· CAS 02-60-02, French Drain 
· CAS 02-60-03, Steam Cleaning Drain 
· CAS 02-60-04, French Drain 
· CAS 02-60-05, French Drain 
· CAS 02-60-06, French Drain 
· CAS 02-60-07, French Drain 
· CAS 23-60-01, Mud Trap Drain and Outfall 
· CAS 23-99-06, Grease Trap 
· CAS 25-60-04, Building 3123 Outfalls 

1.1 PURPOSE 
This CR provides justification for closure of CAU 562 without further corrective action based on 
implementation of corrective actions in accordance with the Corrective Action Plan (CAP) for 
CAU 562 (U.S. Department of Energy, National Nuclear Security Administration Nevada Site 
Office [NNSA/NSO], 2011). This CR provides a summary of completed closure activities, 
documentation supporting the completed corrective actions, and confirmation that the closure 
objectives were met. 

1.2 SCOPE 
The scope of closure for CAU 562 included No Further Action and Clean Closure. Completed 
closure activities are summarized in Table 1. 
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TABLE 1. SUMMARY OF CORRECTIVE ACTION UNIT 562 CLOSURE ACTIVITIES 

CAS CAS NAME CLOSURE METHOD CLOSURE ACTIVITIES 

02-26-11 Lead Shot Clean Closure · Lead and steel shot and associated soil were removed, packaged in ten 55-gal drums and two 
roll-off containers, and treated and disposed as HW at an offsite facility. 

02-44-02 Paint Spills and 
French Drain Clean Closure 

· Dried paint was removed from concrete foundations, packaged in three 55-gal drums and one 
10-gal bucket, and treated and disposed as HW at an offsite facility. 

· A paint rack, a large vent pipe, and a railing from a small building were removed, packaged in a 
roll-off container, and treated and disposed as HW at an offsite facility. 

· Soil impacted with benzo(a)pyrene was removed and disposed at the Area 9 U10c Sanitary 
Landfill. Verification samples were collected, and the excavation was backfilled. 

· Asbestos tile was picked up from around the site and disposed at the Area 9 U10c Sanitary 
Landfill. 

· A small building was demolished and disposed at the Area 9 U10c Sanitary Landfill. 

02-59-01 Septic System Clean Closure 

· Liquid was removed from a septic tank and disposed at the Area 23 Sewage Lagoons. 
· Sludge was removed from a septic tank and disposed at the Area 6 Hydrocarbon Landfill. 
· The septic tank and two distribution boxes were removed and disposed at the Area 9 U10c 

Sanitary Landfill, and the excavation was backfilled. 

02-60-01 Concrete Drain No Further Action · A concrete drain was removed and disposed at the Area 9 U10c Sanitary Landfill. 
02-60-02 French Drain Clean Closure · Drain grates and a drain pipe were removed and disposed at the Area 9 U10c Sanitary Landfill. 

02-60-03 Steam Cleaning 
Drain Clean Closure 

· Soil impacted with benzo(a)pyrene was removed and disposed at the Area 9 U10c Sanitary 
Landfill. Verification samples were collected, and the excavation was backfilled. 

· Soil impacted with Aroclor 1260 was removed and disposed at the Area 9 U10c Sanitary Landfill. 
Verification samples were collected, and the excavation was backfilled. 

· A sump grate and outfall pipe were removed and disposed at the Area 9 U10c Sanitary Landfill. 
02-60-04 French Drain Clean Closure · Corrective actions were completed during corrective action investigation activities. 

02-60-05 French Drain Clean Closure · Soil impacted with semi-volatile organic compounds was removed and disposed at the Area 9 
U10c Sanitary Landfill. Verification samples were collected, and the excavation was backfilled. 

02-60-06 French Drain No Further Action · No corrective actions were required. 
02-60-07 French Drain No Further Action · No corrective actions were required. 

https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-26-11�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-44-02�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-59-01�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-60-01�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-60-02�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-60-03�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-60-02�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-60-02�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-60-02�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-60-02�
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CAS CAS NAME CLOSURE METHOD CLOSURE ACTIVITIES 

23-60-01 Mud Trap Drain 
and Outfall Clean Closure 

· Sediment was removed from a mud trap and disposed at the Area 9 U10c Sanitary Landfill. 
· The mud trap and outfall pipe were removed and disposed at the Area 9 U10c Sanitary Landfill, 

and the excavation was backfilled. 

23-99-06 Grease Trap Clean Closure · Sediment was removed from a grease trap and disposed at the Area 9 U10c Sanitary Landfill. The 
grease trap was backfilled. 

25-60-04 Building 3123 
Outfalls Clean Closure 

· An outfall pipe and sludge impacted with lead and Aroclor 1254 was removed and disposed at the 
Area 9 U10c Sanitary Landfill.  

· Soil impacted with Aroclor 1254 was removed and disposed at the Area 9 U10c Sanitary Landfill. 
Verification samples were collected, and the excavation was backfilled. 

CAS:  Corrective Action Site 
gal:  gallon(s) 
HW:  hazardous waste 

 

https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=23-60-01�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=23-99-06�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=25-60-04�
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1.3 CLOSURE REPORT CONTENTS 
This CR includes the following sections: 

· Section 1.0:  Introduction 
· Section 2.0:  Closure Activities 
· Section 3.0:  Waste Disposition 
· Section 4.0:  Closure Verification Results 
· Section 5.0:  Conclusions and Recommendations 
· Section 6.0:  References 
· Appendix A:  Data Quality Objectives 
· Appendix B:  Sample Analytical Results  
· Appendix C:  Waste Disposition Documentation 
· Appendix D:  Site Closure Photographs 
· Library Distribution List 

1.3.1 Applicable Programmatic Plans and Documents 
Closure activities were performed in accordance with the following documents: 

· CAP for CAU 562 (NNSA/NSO, 2011) 
· FFACO (1996, as amended) 

1.3.2 Data Quality Objectives 
Data quality objectives were developed for CAU 562 in the Corrective Action Investigation Plan 
(NNSA/NSO, 2009) and are included as Appendix A of this report. Conceptual site models 
(CSMs) were developed based on process knowledge, historical information, and personnel 
interviews. With the exception of CAS 02-60-05, no variations to the CSMs were identified, and 
the CSMs were confirmed by soil sample results and verified during closure activities. 
Section 4.1.3 describes the variation to the CSM at CAS 02-60-05. 

1.3.3 Data Quality Assessment 
The data quality assessment presented in Section 4.1 describes the quality assurance (QA) and 
quality control (QC) procedures and the data validation process. Accurate and defensible 
analytical data were collected and verify that the closure objectives were met.
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2.0 CLOSURE ACTIVITIES 

This section includes a description of the closure activities performed for CAU 562, deviations 
from the CAP, and schedule of completed field work. 

2.1 DESCRIPTION OF CORRECTIVE ACTION ACTIVITIES 
The following sections describe the closure activities completed for each CAS in CAU 562. 

2.1.1 Corrective Action Site 02-26-11, Lead Shot  
This site was clean closed by removing approximately 20 cubic yards (yd3) lead and steel shot 
and associated soil. The waste was packaged in ten 55-gallon (gal) drums and two roll-off 
containers and treated and disposed as hazardous waste (HW) at an offsite facility. 

2.1.2 Corrective Action Site 02-44-02, Paint Spills and French Drain  
This site was clean closed. Dried paint was removed from concrete foundations, packaged in 
three 55-gal drums and one 5-gal bucket, and treated and disposed as HW at an offsite facility. A 
paint rack, a large vent pipe, and a railing from a small building were removed, packaged in a 
roll-off container, and treated and disposed as HW at an offsite facility. The underground pipe 
remaining after removal of the aboveground portion of the vent pipe was grouted to grade. 
Approximately 5 yd3 of soil impacted with benzo(a)pyrene were removed and disposed. Waste 
characterization results confirmed the soil could be disposed at the Area 9 U10c Sanitary 
Landfill. Verification samples were collected, and the excavation was backfilled. Asbestos tile 
was picked up from around the site, packaged in 55-gal drums, and disposed at the Area 9 U10c 
Sanitary Landfill. A small building was demolished and disposed at the Area 9 U10c Sanitary 
Landfill. 

2.1.3 Corrective Action Site 02-59-01, Septic System  
This site was clean closed. Approximately 4,500 gal of liquid were removed from the septic tank 
and disposed at the Area 23 Sewage Lagoons. Approximately 800 gal of sludge were removed 
from the septic tank, solidified, and disposed at the Area 6 Hydrocarbon Landfill. The septic tank 
and two distribution boxes were removed and disposed at the Area 9 U10c Sanitary Landfill, and 
the excavation was backfilled.  

2.1.4 Corrective Action Site 02-60-01, Concrete Drain  
No contaminants of concern (COCs) were present at concentrations above action levels at this 
site, and no further action was required. As a best management practice (BMP), the concrete 
drain was removed and disposed at the Area 9 U10c Sanitary Landfill.  

2.1.5 Corrective Action Site 02-60-02, French Drain  
This site was clean closed. Corrective actions were completed during corrective action 
investigation activities. As a BMP, drain grates and a drain pipe were removed and disposed at 
the Area 9 U10c Sanitary Landfill.  



CAU 562 Closure Report 
Section:  Closure Activities 
Revision:  0 
Date:  August 2012 

8 

2.1.6 Corrective Action Site 02-60-03, Steam Cleaning Drain  
This site was clean closed. Approximately 15 yd3 of soil impacted with benzo(a)pyrene were 
removed and disposed at the Area 9 U10c Sanitary Landfill. Verification samples were collected, 
and the excavation was backfilled. Approximately 10 yd3 of soil impacted with Aroclor 1260 
were removed and disposed. Waste characterization results confirmed the soil could be disposed 
at the Area 9 U10c Sanitary Landfill. Verification samples were collected, and the excavation 
was backfilled. The steam cleaning sump grate and outfall pipe were removed and disposed at 
the Area 9 U10c Sanitary Landfill.  

2.1.7 Corrective Action Site 02-60-04, French Drain  
This site was clean closed. Corrective actions were completed during corrective action 
investigation activities. 

2.1.8 Corrective Action Site 02-60-05, French Drain  
This site was clean closed. Approximately 90 yd3 of soil impacted with semi-volatile organic 
compounds were removed and disposed at the Area 9 U10c Sanitary Landfill. Verification 
samples were collected, and the excavation was backfilled. 

2.1.9 Corrective Action Site 02-60-06, French Drain  
No COCs were present at concentrations above action levels at this site, and no corrective 
actions were required. 

2.1.10 Corrective Action Site 02-60-07, French Drain  
No COCs were present at concentrations above action levels at this site, and no corrective 
actions were required. 

2.1.11 Corrective Action Site 23-60-01, Mud Trap Drain and Outfall  
This site was clean closed. Approximately 5 yd3 of sediment were removed from the mud trap 
and disposed. Waste characterization results confirmed the sediment could be disposed at the 
Area 9 U10c Sanitary Landfill. The mud trap and outfall pipe were removed and disposed at the 
Area 9 U10c Sanitary Landfill, and the excavation was backfilled. 

2.1.12 Corrective Action Site 23-99-06, Grease Trap  
This site was clean closed. Approximately 0.5 yd3 of sediment were removed from the grease 
trap, packaged in 55-gal drums, and disposed at the Area 9 U10c Sanitary Landfill. The grease 
trap was backfilled. 

2.1.13 Corrective Action Site 25-60-04, Building 3123 Outfalls  
This site was clean closed. The outfall pipe and a small volume of sludge impacted with lead and 
Aroclor 1254 were removed and disposed. Waste characterization results confirmed the sludge 
could be disposed at the Area 9 U10c Sanitary Landfill. Approximately 71 yd3 of soil impacted 
with Aroclor 1254 were removed and disposed at the Area 9 U10c Sanitary Landfill. Verification 
samples were collected, and the excavation was backfilled. 
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2.2 DEVIATIONS FROM THE PLAN AS APPROVED 
Deviations from the CAP for CAU 562 (NNSA/NSO, 2011) were not required. 

2.3 CORRECTIVE ACTION SCHEDULE AS COMPLETED 
Closure activities began in October 2011 and were completed in April 2012. Details of the 
schedule are provided in the table below. Waste disposal took place after the end dates listed 
below in some cases. 

TABLE 2. CORRECTIVE ACTION UNIT 562 CLOSURE ACTIVITIES SCHEDULE 

CORRECTIVE ACTION SITE START END 
02-26-11, Lead Shot 10/26/2011 01/19/2012 
02-44-02, Paint Spills and French Drain 11/01/2011 01/17/2012 
02-59-01, Septic System 11/15/2011 01/17/2012 
02-60-01, Concrete Drain 12/15/2011 12/15/2011 
02-60-02, French Drain 12/14/2011 12/14/2011 
02-60-03, Steam Cleaning Drain 12/14/2011 04/02/2012 
02-60-05, French Drain 12/14/2011 04/02/2012 
23-60-01, Mud Trap Drain and Outfall 01/19/2012 01/26/2012 
23-99-06, Grease Trap 01/19/2012 01/19/2012 
25-60-04, Building 3123 Outfalls 01/23/2012 03/20/2012 

2.4 SITE PLAN/SURVEY PLAT 
As-built drawings were not required for CAU 562 closure activities. 

https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-26-11�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-44-02�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-59-01�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-60-01�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-60-02�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-60-03�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-60-02�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=23-60-01�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=23-99-06�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=25-60-04�
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3.0 WASTE DISPOSITION 

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

3.1 WASTE MINIMIZATION 
Waste minimization practices applied throughout closure activities included the following: 

· Radiological surveys to verify acceptance of debris at the Area 9 U10c Sanitary Landfill 
· Laboratory analysis to correctly characterize and segregate waste streams 
· Size reduction of debris 

3.2 WASTE MANAGEMENT 
Waste was characterized and managed according to federal and state regulations, DOE orders, 
and NSTec procedures. Waste management areas (WMAs) were established as needed and 
identified with appropriate signs and boundaries to restrict unauthorized access. WMAs were 
inspected on a weekly or monthly basis, as required, to ensure that containers were intact, not 
leaking, and not exceeding storage duration times. Waste containers were purchased either new 
or reconditioned. Containers were inspected prior to use to verify that they were in good 
condition (e.g., no leaks, rust, or dents), lined or made of material that would not react with the 
waste, and met U.S. Department of Transportation requirements. Containers remained closed 
while stored unless waste was being added or removed. Containers were handled in such a 
manner that the integrity of the container was not compromised. Appropriate labels were affixed, 
and relevant information was marked on the containers with an indelible marker. Information 
was legible and clearly visible. 

3.3 WASTE DISPOSAL 
Waste disposition is summarized in Table 3 and discussed in the following sections. Waste 
disposition documentation is included in Appendix C. 

3.3.1 Sanitary Waste 
Approximately 320 yd3 of sanitary waste were generated during closure activities. Sanitary waste 
included soil from CAS 02-44-02, CAS 02-60-03, CAS 02-60-05, and CAS 25-60-04; asbestos 
tile from CAS 02-44-02; a small building from CAS 02-44-02; sludge and a septic tank from 
CAS 02-59-01; drains, grates, and pipes from CAS 02-60-01, CAS 02-60-02, CAS 02-60-03, 
CAS 23-60-01, and CAS 25-60-04; and sediment/sludge from CAS 23-60-01 and CAS 23-99-06. 
In addition, approximately 4,500 gal of liquid from the septic tank at CAS 02-59-01 were 
disposed at the Area 23 Sewage Lagoons. 

3.3.2 Hazardous Waste 
Approximately 64 yd3 of HW were generated during closure activities and transported to 
U.S. Ecology in Beatty, Nevada, for treatment and disposal. HW included lead and steel shot and 
associated soil from CAS 02-26-11, paint from CAS 02-44-02, and debris from CAS 02-44-02.  

https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-44-02�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-60-03�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-60-02�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=25-60-04�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-44-02�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-44-02�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-59-01�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-60-01�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-60-02�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-60-03�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=23-60-01�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=25-60-04�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=23-60-01�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=23-99-06�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-59-01�
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TABLE 3. CORRECTIVE ACTION UNIT 562 WASTE DISPOSITION SUMMARY 

WASTE 
STREAM DESCRIPTION OF WASTE VOLUME WASTE CONTAINER DATE OF 

DISPOSAL 
DISPOSITION 

DOCUMENTATION DISPOSAL FACILITY 

Sanitary 
Waste 

Housekeeping debris from Area 2 2 yd3 Unpackaged 12/15/2011 

Landfill Load 
Verification Forms Area 9 U10c Sanitary Landfill 

CAS 02-44-02 soil  5 yd3 Unpackaged 12/15/2011 

CAS 02-44-02 asbestos tile 1.5 yd3 Five 55-gal drums 03/08/2012 

CAS 02-44-02 building 15 yd3 Unpackaged 01/12/2012 

CAS 02-59-01 septic tank  26 yd3 Unpackaged 12/08/2011 

CAS 02-59-01 distribution boxes 30 yd3 Unpackaged 01/17/2012 

CAS 02-60-01 concrete drain 1 yd3 Unpackaged 12/15/2011 

CAS 02-60-02 drain grates and drain pipe 1 yd3 Unpackaged 12/15/2011 

CAS 02-60-03 soil 25 yd3 Unpackaged 12/15/2011 

CAS 02-60-03 sump grate and outfall pipe 1 yd3 Unpackaged 12/15/2011 

CAS 02-60-05 soil 90 yd3 Unpackaged 12/15/2011 
01/12/2012 

CAS 23-60-01 mud trap 10 yd3 Unpackaged 01/26/2012 

CAS 23-60-01 sediment and outfall pipe 8 yd3 Unpackaged 01/19/2012 

CAS 23-99-06 sediment 0.5 yd3 Two 55-gal drums 03/06/2012 

CAS 25-60-04 outfall pipe, sludge, and soil 71 yd3 Unpackaged 
01/24/2012 
02/29/2012 
03/12/2012 

CAS 02-59-01 solidified sludge 32 yd3 Unpackaged 12/08/2011 
12/13/2011 

Landfill Load 
Verification Forms Area 6 Hydrocarbon Landfill 

CAS 02-59-01 liquid 4,500 gal Unpackaged 11/15/2011 
11/17/2011 None Area 23 Sewage Lagoons 

https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-44-02�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-44-02�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-44-02�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-59-01�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-59-01�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-60-01�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-60-02�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-60-03�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-60-03�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-60-02�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=23-60-01�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=23-60-01�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=23-99-06�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=25-60-04�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-59-01�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-59-01�
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WASTE 
STREAM DESCRIPTION OF WASTE VOLUME WASTE CONTAINER DATE OF 

DISPOSAL 
DISPOSITION 

DOCUMENTATION DISPOSAL FACILITY 

HW 

CAS 02-26-11 lead and steel shot and associated soil 43 yd3 Ten 55-gal drums and 
two roll-off containers 

01/17/2012 
02/08/2012 

Uniform HW 
Manifest 

U.S. Ecology in Beatty, 
Nevada CAS 02-44-02 dried paint 170 gal One 5-gal bucket and 

three 55-gal drums  06/07/2012 

CAS 02-44-02 paint rack, vent pipe, and railing 20 yd3 One roll-off container 01/12/2012 

CAS:  Corrective Action Site 
gal:  gallon(s)  
HW:  hazardous waste  
yd3:  cubic yard(s) 

https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-26-11�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-44-02�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-44-02�
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4.0 CLOSURE VERIFICATION RESULTS 

Site closure was verified by visual inspection and photographic documentation of final site 
conditions. Photographs are included in Appendix D. In addition, soil verification samples were 
collected from the excavations at CAS 02-44-02, CAS 02-60-03, CAS 02-60-05, and 
CAS 25-60-04. With the exception of CAS 02-60-05, results verified that remaining soil does not 
contain contamination above action levels. Sample results are summarized in the following 
sections, and the laboratory summary data reports are included in Appendix B. 

4.1 VERIFICATION SAMPLE RESULTS 

4.1.1 Corrective Action Site 02-44-02, Paint Spills and French Drain 
At CAS 02-44-02, soil impacted with benzo(a)pyrene was removed and disposed. Two 
verification samples were collected from the excavation and analyzed for benzo(a)pyrene. 
Benzo(a)pyrene was not detected in the samples at concentrations above the action level. The 
results are listed in Table 4. 

TABLE 4. VERIFICATION SAMPLE RESULTS FOR CORRECTIVE ACTION SITE 02-44-02 

ANALYTE ACTION LEVEL 
(mg/kg) 

SAMPLE RESULTS (mg/kg) 
024402-V1 024402-V2 

Benzo(a)pyrene 0.21  0.0524* 0.104* 

mg/kg:  milligram(s) per kilogram 
* Analyte was not detected at a concentration above the reporting limit. Result reported is equal to the reporting limit. 

4.1.2 Corrective Action Site 02-60-03, Steam Cleaning Drain 
At CAS 02-60-03, soil impacted with benzo(a)pyrene was removed and disposed. Two 
verification samples were collected from the excavation and analyzed for benzo(a)pyrene. 
Benzo(a)pyrene was not detected in the samples at concentrations above the action level. The 
results are listed in Table 5. Soil impacted with Aroclor 1260 was removed and disposed. Two 
verification samples were collected from the excavation and analyzed for Aroclor 1260. 
Aroclor 1260 was not detected in the samples at concentrations above the action level. The 
results are listed in Table 5. 

TABLE 5. VERIFICATION SAMPLE RESULTS FOR CORRECTIVE ACTION SITE 02-60-03 

ANALYTE ACTION LEVEL 
(mg/kg) 

SAMPLE RESULTS (mg/kg) 
026003-V1 026003-V2 026003-V3 026003-V4 

Benzo(a)pyrene 0.21  0.131  0.174  NA NA 
Aroclor 1260 0.74  NA NA 0.0141* 0.0709* 

mg/kg:  milligram(s) per kilogram 
NA:  not analyzed 
*Analyte was not detected at a concentration above the reporting limit. Result reported is equal to the reporting limit. 

https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-44-02�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-60-03�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-60-02�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=25-60-04�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-44-02�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-60-03�
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4.1.3 Corrective Action Site 02-60-05, French Drain 
At CAS 02-60-05, soil impacted with semi-volatile organic compounds was removed and 
disposed. Five verification samples were collected from the excavation and analyzed for 
semi-volatile organic compounds. Sample 026005-V4, which was collected from the bottom of 
the excavation, was above the action levels for benzo(a)pyrene and dibenz(a,h)anthracene, so 
additional soil was removed from the bottom of the excavation. Three additional verification 
samples were collected from the excavation after the second round of soil removal. Sample 
026005-V8, which was collected from the bottom of the excavation at approximately 17 feet 
below ground surface, was above the action level for benzo(a)pyrene. The results are listed in 
Table 6.  

This finding is not consistent with the CSM for CAS 02-60-05 due to the location of the release 
and the chemical properties of benzo(a)pyrene. It is not reasonable that benzo(a)pyrene could 
have migrated through the soil to this depth given that benzo(a)pyrene has very low solubility in 
water and very low mobility in soil, and there has been no infiltration of water at this location 
other than the low natural infiltration rate of precipitation. It is believed that the benzo(a)pyrene 
found in the sample at the bottom of the excavation has not migrated through the soil but is the 
result of contaminated surface soil that has fallen into the excavation from the operation of the 
backhoe. 

The corrective action investigation results for benzo(a)pyrene were above the action level in 
surface soils at all locations in the area of this CAS. Concentrations ranged from 0.36 to 
37 mg/kg. Therefore, benzo(a)pyrene is ubiquitous in the surface soils at this CAS. During the 
corrective action investigation, layers of chip seal were identified throughout the area at a 
thickness of up to 1 inch. The Corrective Action Decision Document concluded that much of the 
semi-volatile organic compound contamination in surface soils was due to the “presence of the 
asphalt-like chip seal and are not considered contaminants of concern” (NNSA/NSO, 2010). 

A track excavator with a large bucket was required to complete the required depth of the 
excavation. Due to loose material at the surface, it was difficult to keep material from the surface 
around the excavation from sloughing into the bottom of the excavation. The depth and steep 
sides of the excavation precluded placing anyone in the excavation to collect a sample; therefore, 
verification samples were collected from the excavator bucket. The size of the excavator bucket 
made it difficult to identify sloughed material from material originating from the bottom of the 
excavation.  

The premise that the benzo(a)pyrene concentrations in the verification samples are from 
sloughed material is further substantiated by additional evidence. Samples collected from the 
sides of the excavation were below the action level while samples collected from the bottom of 
the excavation contained fairly consistent concentrations of benzo(a)pyrene. A very small 
amount of sloughed surface soil in an otherwise clean soil sample could result in the low 
concentrations of benzo(a)pyrene in the samples collected from the bottom of the excavation.  

Therefore, it is believed that the benzo(a)pyrene found in samples from the bottom of the 
excavation is due to cross-contamination from the surface soil. Also, there are no potential 
receptors that could reasonably be exposed to soil from this depth. Considering these factors, it is 
proposed to close the site without further excavation and without a use restriction.  
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 TABLE 6. VERIFICATION SAMPLE RESULTS FOR CORRECTIVE ACTION SITE 02-60-05 

ANALYTE 
ACTION 
LEVEL 
(mg/kg) 

SAMPLE RESULTS (mg/kg) 
026005-

V1 
026005-

V2 
026005-

V3 
026005-

V4 
026005-

V5 
026005-

V6 
026005-

V7 
026005-

V8 
Pyrene 17,000 0.0539* 0.0539* 0.0543* 0.691 0.0514* NA NA NA 
Benz(a) 

anthracene 2.1 0.0539* 0.0539* 0.0543* 0.413* 0.0514* NA NA NA 

Benzo(b) 
flouranthene 2.1 0.0539* 0.0539* 0.0543* 0.413* 0.0514* NA NA NA 

Benzo(k) 
flouranthene 21 0.0539* 0.0539* 0.0543* 0.413* 0.0514* NA NA NA 

Benzo(a)pyrene 0.21  0.0539* 0.0539* 0.0543* 0.593 0.0514* 0.0109* 0.0106* 0.548 
Indeno(1,2,3-cd) 

pyrene 2.1 0.0539* 0.0539* 0.0543* 0.413* 0.0514* NA NA NA 

Dibenz(a,h) 
anthracene 0.21 0.0539* 0.0539* 0.0543* 0.413* 0.0514* 0.0109* 0.0106* 0.162 

mg/kg:  milligram(s) per kilogram 
NA:  not analyzed 
*Analyte was not detected at a concentration above the reporting limit. Result reported is equal to the reporting limit. 
NOTE:  Results greater than the action level are identified by bold text. 

4.1.4 Corrective Action Site 25-60-04, Building 3123 Outfalls 
At CAS 25-60-04, soil impacted with Aroclor 1254 was removed and disposed. Three 
verification samples were collected from the excavation and analyzed for Aroclor 1254. 
Sample 25-60-04-V1 was collected from the western sidewall of the excavation, and 
Aroclor 1254 was not detected at concentrations above the action level. Samples 25-60-04-V2 
and 25-60-04-V3 were collected from the bottom and eastern sidewall of the excavation, 
respectively. These samples were above the action level, so additional soil was removed from the 
bottom of the excavation, and the excavation was expanded to the east. Three additional 
verification samples were collected from the excavation after the second round of soil removal. 
Aroclor 1254 was not detected in the samples at concentrations above the action level. The 
results are listed in Table 7.  

TABLE 7. VERIFICATION SAMPLE RESULTS FOR CORRECTIVE ACTION SITE 25-60-04 

ANALYTE 
ACTION 
LEVEL 
(mg/kg) 

SAMPLE RESULTS (mg/kg) 
25-60-04-

V1 
25-60-04-

V2 
25-60-04-

V3 
25-60-04-

V4 
25-60-04-

V5 
25-60-04-

V6 
Aroclor 1254 0.74 0.0735 3.03 0.759 0.02 0.0135* 0.014* 

mg/kg:  milligram(s) per kilogram 
*Analyte was not detected at a concentration above the reporting limit. Result reported is equal to the reporting limit. 
NOTE:  Results greater than the action level are identified by bold text. 

https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-60-02�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=25-60-04�
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4.2 DATA QUALITY ASSESSMENT 
Accurate and defensible analytical data were collected to verify that the closure objectives were 
met. Analytical data results are included as Appendix B. The following sections describe the 
QA/QC procedures and the data validation process. More detail on the QA/QC procedures can 
be found in the Industrial Sites Quality Assurance Project Plan (QAPP) (U.S. Department of 
Energy, National Nuclear Security Administration Nevada Operations Office [NNSA/NV], 
2002). 

4.2.1 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 QA/QC 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 QA/QC procedures, including 
matrix spike/matrix spike duplicates, spiked surrogate recovery analysis, verification of 
analytical results, and data quality indicator requirements. 

4.2.2 Data Validation 
Data validation was performed according to the QAPP (NNSA/NV, 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.  

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.  

4.3 USE RESTRICTION 
Use restrictions were not implemented for any of the CASs in CAU 562, and the future land use 
of any land related to CAU 562 is not restricted from any activity.
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

5.1 CONCLUSIONS 
Closure activities began in October 2011 and were completed in April 2012 and included 
removal and disposal of lead shot, dried paint, impacted soil, a septic tank and contents, and 
drains, pipes, and traps. 

5.2 POST-CLOSURE REQUIREMENTS 
No use restrictions were implemented, and there are no post-closure requirements. 

5.3 RECOMMENDATIONS 
Because closure activities for CAU 562 have been completed following the CAP for CAU 562 
(NNSA/NSO, 2011) as documented in this CR, NNSA/NSO requests the following: 

· A Notice of Completion from the Nevada Division of Environmental Protection to 
NNSA/NSO for closure of CAU 562 

· The transfer of CAU 562 from Appendix III to Appendix IV, Closed Corrective Action 
Units, of the FFACO 
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A.1.0 Introduction

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

used to plan data collection activities and define performance criteria for the CAU 562, Waste 

Systems, 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 562 is insufficient to evaluate and 

select preferred corrective actions; therefore, a CAI will be conducted.

The CAU 562 investigation will be based on the DQOs presented in this appendix as developed by 

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

Sections A.3.0 through A.9.0 were developed in accordance with Guidance on Systematic Planning 

Using the Data Quality Objectives Process (EPA, 2006).

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

DQO process provide:

• A method to establish performance or acceptance criteria, which serve as the basis for 
designing a plan for collecting data of sufficient quality and quantity to support the goals of 
a study.

• Criteria that will be used to establish the final data collection design such as:

- The nature of the problem that has initiated the study and a conceptual model of the 
environmental hazard to be investigated.

- The decisions or estimates that need to be made and the order of priority for 
resolving them.

- The type of data needed.

- An analytic approach or decision rule that defines the logic for how the data will be used to 
draw conclusions from the study findings.
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• Acceptable quantitative criteria on the quality and quantity of the data to be collected, relative 
to the ultimate use of the data.

• A data collection design that will generate data meeting the quantitative and qualitative 
criteria specified.  A data collection design specifies the type, number, location, and physical 
quantity of samples and data, as well as the QA and QC activities that will ensure that 
sampling design and measurement errors are managed sufficiently to meet the performance or 
acceptance criteria specified in the DQOs.
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A.2.0 Background Information

The following 13 CASs that comprise CAU 562 are located in Areas 2, 23, and 25 of the NTS, as 

shown in Figure A.2-1:   

• 02-26-11, Lead Shot
• 02-44-02, Paint Spills and French Drain
• 02-59-01, Septic System
• 02-60-01, Concrete Drain
• 02-60-02, French Drain
• 02-60-03, Steam Cleaning Drain
• 02-60-04, French Drain
• 02-60-05, French Drain
• 02-60-06, French Drain
• 02-60-07, French Drain
• 23-60-01, Mud Trap Drain and Outfall
• 23-99-06, Grease Trap
• 25-60-04, Building 3123 Outfalls

Sections A.2.1 through A.2.13 provide a CAS description, physical setting and operational history, 

release information, and previous investigation results for each CAS in CAU 562.  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 CAS 02-26-11, Lead Shot

Corrective Action Site 02-26-11 consists of releases to the soil from shot that has been abandoned in 

the former Laborers Storage Area.  Figure A.2-2 shows a site sketch of the CAS.  

Although the official FFACO name for this CAS is “Lead Shot,” initial evaluation has indicated that 

some of the material may not be lead; therefore, the material will be referred to as “shot” until the 

analytical results of the material provide the material provide an accurate composition.
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Figure A.2-1
CAU 562, CAS Location Map
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Figure A.2-2
Site Sketch of CAS 02-26-11, Lead Shot
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Physical Setting and Operational History – Corrective Action Site 02-26-11 is located on Yucca Flat 

in Area 2.  The shot was identified in the southwest corner of the former Laborers Storage Area in the 

Area 2 Camp.  The Area 2 Camp was used to support LLNL drilling and construction activities.  

Although no specific information has been identified discussing the use of the Laborers Storage Area, 

it is assumed that this area was used to store equipment, tools, materials, and/or other items used by 

the laborers to conduct work.  Additionally, materials used by LLNL to conduct drilling and 

construction activities may have been stored in this area.  It is documented that the shot was stored in 

the Laborers Storage Area.  It is presumed that the shot was either spilled or the packaging for the 

shot deteriorated (i.e., sandbags). 

Corrective Action Site 02-26-11 is located in the upper-central region of Area 2 in the Yucca Flat 

hydrographic region.  Precipitation for the area from 2003 through 2008, as measured at the BJY 

Station, ranged from 4.33 to 10.43 in./yr, with a mean annual value of 6.73 in. (ARL/SORD, 2008).  

The mean annual PET rate, as estimated for 2003 through 2008 at the Area 3 RWMS, was 61.71 in. 

with a 95 percent UCL of 63.07 in.  The CAS is located within the Aqueduct Mesa drainage basin, 

which drains south to Yucca Lake.  The area is relatively flat with no nearby drainage channels.  The 

nearest well is USGS WW-2, which is located approximately 0.68 mi northeast of CAS 02-26-11.  

The depth to groundwater on August 21, 2008, was measured at 2,051.1 ft bgs (USGS, 2008).  The 

soil at CAS 02-26-11 appears native and consists of sand to cobble-sized alluvium of various 

lithologies.  Although the soil is native, the area has been disturbed due to the construction of 

numerous facilities in the surrounding area. 

Release Information – The release at this CAS includes any lead or other metals that may have 

leached out of the shot to the underlying soil.  No visible soil stains or other biasing factors are 

present within the footprint of the shot. 

Previous Investigation Results – Previous investigations at this CAS include a site visit.  The shot 

consists of various sized, small-diameter shot.  The shot present in some portions of the site boundary 

is rusted and has been fused together.  Other shot in the site boundary is gray and of smaller diameter.  

The shot is concentrated in a number of areas throughout the site boundary but is scattered thinly 

throughout the remainder of the area.  The area is moderately vegetated with large bushes. 
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A.2.2 CAS 02-44-02, Paint Spills and French Drain

Corrective Action Site 02-44-02 consists of the soil impacted by the paint, historical spill, and french 

drain.  Figure A.2-3 shows a site sketch of the CAS.  

Physical Setting and Operational History – Corrective Action Site 02-44-02 is located on Yucca Flat 

in Area 2.  The CAS components were identified in the vicinity of the Painters Shed, Shop, and 

Storage Rack in the Area 2 Camp.  The Area 2 Camp was used to support LLNL drilling and 

construction activities.  Although no specific information has been identified discussing the use of the 

painters buildings, it is assumed that this area was used to support the painters’ activities and to store 

paint, equipment, tools, materials, and/or other items used by the painters to conduct work.  These 

activities resulted in paint spills and the historical spill.  It is unknown how the french drain was 

associated with the painters’ activities. 

Corrective Action Site 02-44-02 is located in the upper-central region of Area 2 in the Yucca Flat 

hydrographic region.  Precipitation for the area from 2003 through 2008, as measured at the BJY 

Station, ranged from 4.33 to 10.43 in./yr, with a mean annual value of 6.73 in. (ARL/SORD, 2008).  

The mean annual PET rate, as estimated for 2003 through 2008 at the Area 3 RWMS, was 61.71 in. 

with a 95 percent UCL of 63.07 in.  The CAS is located within the Aqueduct Mesa drainage basin, 

which drains south to Yucca Lake.  The area is relatively flat with no nearby drainage channels.  The 

nearest well is USGS WW-2, which is located approximately 0.68 mi northeast of CAS 02-44-02.  

The depth to groundwater on August 21, 2008, was measured at 2,051.1 ft bgs (USGS, 2008).  The 

soil at CAS 02-44-02 appears native and consists of sand to cobble-sized alluvium of various 

lithologies.  Although the soil is native, the area has been disturbed due to the construction of 

numerous facilities in the surrounding area. 

Release Information – The release at this CAS include any paint or other material that may have 

spilled on or around the three painters facilities as well as any releases from the french drain.  Scaling 

paint is found on the Painters Shed foundation, and paint spills are on the concrete pad and soil by the 

Paint Storage Rack.  Documentation indicates that a spill, possibly of resin, occurred adjacent to the 

Paint Shop, although no staining is currently visible.  No staining is visible around the french drain or 

on the sediment visible at the base of the drain. 
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Figure A.2-3
Site Sketch of CAS 02-44-02, Paint Spills and French Drain
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Previous Investigation Results – Previous investigations at this CAS include a site visit.  The french 

drain is located approximately 8 ft northwest of the Paint Shop building foundation.  The french drain 

is 2 ft in diameter and has a 1- to 2-in. diameter inlet pipe coming from the direction of the former 

Paint Shop.  The source of the piping is unknown.  Soil or sediment is visible at 

approximately 4 ft bgs.  The casing for the drain appears to be double lined, with no visible 

perforations in the casing.

A 20-by-20-ft area of paint stains and scaling paint is present on the Paint Shed building foundation.  

Additional paint is present on the soil and concrete pad at the Paint Storage Rack.  The storage rack 

surrounds a concrete pad that is stained by paint.  The paint spills on the soil adjacent to the outside of 

the northeastern side of the rack range from 1 to 2 in. thick and have been mixed in with soil.  The 

paint spills cover an area approximately 15 by 3 ft.  The remaining sides of the rack are surrounded by 

vegetation, so the extent of paint spills, if any, is unknown.

A historical spill was documented as having occurred adjacent to the southeastern edge of the former 

Painters Shed foundation.  The spill was not visible during the field investigation, but the coordinates 

of the spill were provided in a historical document (REECo, 1995). 

A.2.3 CAS 02-59-01, Septic System

Corrective Action Site 02-59-01 consists of the soil impacted by the septic system.  Figure A.2-4 

shows a site sketch of the CAS.  

Physical Setting and Operational History – Corrective Action Site 02-59-01 is located on Yucca Flat 

in Area 2.  The CAS was identified adjacent to a cable runway in the Area 2 Camp, which was used to 

support LLNL drilling and construction activities.  The LLNL Warehouse, Field Operations Support 

Facility, Photo Skid Trailer, Conference Room Trailer, and Cable Fabrication Building discharged to 

the septic system via toilets, sinks, service sinks, floor drains, and shower drains.  The buildings have 

been demolished, but the trailers remain on site.  The septic system is located south of the Conference 

Room Trailer.  Cable spools are still being stored in the vicinity of the leachfield. 

Corrective Action Site 02-59-01 is located in the upper central region of Area 2 in the Yucca Flat 

hydrographic region.  Precipitation for the area from 2003 through 2008, as measured at the BJY 
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Figure A.2-4
Site Sketch of CAS 02-59-01, Septic System
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Station, ranged from 4.33 to 10.43 in./yr, with a mean annual value of 6.73 in. (ARL/SORD, 2008).  

The mean annual PET rate, as estimated for 2003 through 2008 at the Area 3 RWMS, was 61.71 in. 

with a 95 percent UCL of 63.07 in.  The CAS is located within the Aqueduct Mesa drainage basin, 

which drains south to Yucca Lake.  The area is relatively flat with no nearby drainage channels.  The 

nearest well is USGS WW-2, which is located approximately 1 mi northeast of CAS 02-59-01.  The 

depth to groundwater on August 21, 2008, was measured at 2,051.1 ft bgs (USGS, 2008).  The soil at 

CAS 02-59-01 appears native and consists of sand to cobble-sized alluvium of various lithologies.  

Although the soil is native, the area has been disturbed due to the construction of numerous facilities 

in the surrounding area.

Release Information – The release at this CAS includes the effluent from the buildings to the septic 

system.  The contents of the tank are unknown; however, if material is present in the tank, there is a 

possibility that this PSM could be released if the tank containment fails at any time in the future. 

Previous Investigation Results – Previous investigations at this CAS include a site visit.  Because the 

septic tank and leachfield are subsurface, the four access manholes identify the location of the septic 

tank, and the northern-center-most portion of the leachfield.  Another manhole is present north of the 

septic system, near the Conference Room Trailer.  No other visible indicators of the system are 

present.  Drawings show that the leachfield has seven leachlines and is 40 ft long by 35 ft wide.  

Based on these dimensions, a portion of the leachfield, and possibly the septic tank, is covered by 

cable spools that have been stored in the area. 

A.2.4 CAS 02-60-01, Concrete Drain

Corrective Action Site 02-60-01 consists of the soil potentially impacted by releases from the 

concrete drain.  Figure A.2-5 shows a site sketch of the CAS.  

Physical Setting and Operational History – Corrective Action Site 02-60-01 is located on Yucca Flat 

in Area 2.  The CAS was identified adjacent to the Area 2 Tank Farm and Operations Warehouse in 

the Area 2 Camp, which was used to support LLNL drilling and construction activities.  Although no 

specific information has been identified discussing the use of the Area 2 Tank Farm and Operations 

Warehouse, documentation states that a 2-in. rubber hose ran from the building to the covered 

concrete drain.  It is unknown whether there is any piping associated with the concrete drain or what 
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Figure A.2-5
Site Sketch of CAS 02-60-01, Concrete Drain
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source discharged to the concrete drain.  The Area 2 Tank Farm and Operations Warehouse has been 

demolished.  All that remains is the building foundation and the concrete drain located adjacent to the 

southern edge of the foundation.

Corrective Action Site 02-60-01 is located in the upper-central region of Area 2 in the Yucca Flat 

hydrographic region.  Precipitation for the area from 2003 through 2008, as measured at the BJY 

Station, ranged from 4.33 to 10.43 in./yr, with a mean annual value of 6.73 in. (ARL/SORD, 2008).  

The mean annual PET rate, as estimated for 2003 through 2008 at the Area 3 RWMS, was 61.71 in. 

with a 95 percent UCL of 63.07 in.  The CAS is located within the Aqueduct Mesa drainage basin, 

which drains south to Yucca Lake.  The area is relatively flat with no nearby drainage channels.  The 

nearest well is USGS WW-2, which is located approximately 0.51 mi northeast of CAS 02-60-01.  

The depth to groundwater on August 21, 2008, was measured at 2,051.1 ft bgs (USGS, 2008).  The 

soil at CAS 02-60-01 appears native and consists of sand to cobble-sized alluvium of various 

lithologies.  Although the soil is native, the area has been disturbed due to the construction of 

numerous facilities in the surrounding area.

Release Information – The release at this CAS includes effluent discharged to the soil surrounding 

the concrete drain.  It is unknown whether the drain is enclosed or whether the effluent drained to the 

subsurface.  No staining is visible around the concrete drain, and because the drain has been 

backfilled, it is unknown whether PSM exists at the base of the drain.

Previous Investigation Results – Previous investigations at this CAS include a site visit and a 

geophysical survey.  Currently, no cover is present on the drain, and the drain has been backfilled with 

native soil.  A portion of the concrete border of the drain is still visible.  The drain is adjacent to the 

southern side of the Area 2 Tank Farm and Operations Warehouse building foundation.  A 

geophysical survey was completed of the concrete drain to determine whether piping was associated 

with this feature.  There were no linear anomalies consistent with piping; however, two anomalies 

were identified directly outside the concrete encasement (Weston, 2007).  It was noted that these were 

not a result of surface metal but could possibly be buried metal because the area has been disturbed.  

Further investigation is required to identify these anomalies.

UNCONTROLLED When Printed



CAU 562 CAIP
Appendix A
Revision:  0
Date:  April 2009
Page A-14 of A-85

A.2.5 CAS 02-60-02, French Drain

Corrective Action Site 02-60-02 consists of the soil potentially impacted by releases from the french 

drain and elongated drains adjacent to the building foundation.  Figure A.2-6 shows a site sketch of 

the CAS.    

Physical Setting and Operational History – Corrective Action Site 02-60-02 is located on Yucca Flat 

in Area 2.  The CAS was identified adjacent to the former Sheet Metal and Pipefitters Shop in the 

Area 2 Camp, which was used to support LLNL drilling and construction activities.  Although no 

specific information has been identified discussing the exact use of the Sheet Metal and Pipefitters 

Shop, it is assumed that effluent from activities at this building was discharged to both the french 

drain and the elongated drains that are present along the northwestern side of the building foundation.  

It is unknown what source discharged to the drains.  The Sheet Metal and Pipefitters Shop has been 

demolished, and the building foundation and drains are all that remain. 

Corrective Action Site 02-60-02 is located in the upper-central region of Area 2 in the Yucca Flat 

hydrographic region.  Precipitation for the area from 2003 through 2008, as measured at the BJY 

Station, ranged from 4.33 to 10.43 in./yr, with a mean annual value of 6.73 in. (ARL/SORD, 2008).  

The mean annual PET rate, as estimated for 2003 through 2008 at the Area 3 RWMS, was 61.71 in. 

with a 95 percent UCL of 63.07 in.  The CAS is located within the Aqueduct Mesa drainage basin, 

which drains south to Yucca Lake.  The area is relatively flat with no nearby drainage channels.  The 

nearest well is USGS WW-2, which is located approximately 0.66 mi northeast of CAS 02-60-02.  

The depth to groundwater on August 21, 2008, was measured at 2,051.1 ft bgs (USGS, 2008).  The 

soil at CAS 02-60-02 appears native and consists of sand to cobble-sized alluvium of various 

lithologies.  Although the soil is native, the area has been disturbed due to the construction of 

numerous facilities in the surrounding area. 

Release Information – The release at this CAS includes effluent discharged to the soil surrounding 

the drains.  The casing of the french drain is perforated so effluent would have been released to the 

surrounding soil.  The elongated drains do not appear to be enclosed; therefore, the surrounding soil 

has likely been impacted by effluent discharged to the drain.  No staining is visible around the drains 

or in the sediment present within the drains.
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Figure A.2-6
Site Sketch of CAS 02-60-02, French Drain
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Previous Investigation Results – Previous investigations of CAS 02-60-02 consist of a site visit and a 

geophysical survey.  The french drain is covered by a thin, circular piece of steel with a small hole cut 

out of the center.  The casing of the drain is perforated, and sediment is present at approximately 2 ft 

bgs.  The two elongated drains are covered by a removable metal grate, and sediment is at the base of 

both drains.  The drains do not appear to be enclosed, and there is no visual evidence of piping.  A 

geophysical survey was conducted around the two elongated drains; no linear or other anomalies 

were identified (Weston, 2007).  The french drain is located on the southeast side of the Sheet Metal 

and Pipefitters Shop building foundation, while the elongated drains are located on the edge of the 

northwestern side of the concrete pad. 

A.2.6 CAS 02-60-03, Steam Cleaning Drain

Corrective Action Site 02-60-03 consists of the soil potentially impacted by releases from the steam 

cleaning sump and the drain/outfall that discharges from an adjacent concrete pad.  Figure A.2-7 

shows a site sketch of the CAS.  

Physical Setting and Operational History – Corrective Action Site 02-60-03 is located on Yucca Flat 

in Area 2.  The CAS was identified adjacent to the former Linemans Shop in the Area 2 Camp, which 

was used to support LLNL drilling and construction activities.  Documentation states that historical 

steam cleaning activities took place in the Area 2 Camp, specifically in the Linemans Yard, 

Mechanics Yard, and Reefer Shop Yard.  Equipment parts, air conditioner exteriors, and tunnel and 

heavy construction equipment were listed as items that were cleaned in these yards.  Although no 

specific information has been identified discussing the exact equipment steam cleaned at 

CAS 02-60-03, it is assumed that equipment and vehicles from the Linemans Yard, and possibly the 

other yards mentioned, were decontaminated at this location. 

Corrective Action Site 02-60-03 is located in the upper-central region of Area 2 in the Yucca Flat 

hydrographic region.  Precipitation for the area from 2003 through 2008, as measured at the BJY 

Station, ranged from 4.33 to 10.43 in./yr, with a mean annual value of 6.73 in. (ARL/SORD, 2008).  

The mean annual PET rate, as estimated for 2003 through 2008 at the Area 3 RWMS, was 61.71 in. 

with a 95 percent UCL of 63.07 in.  The CAS is located within the Aqueduct Mesa drainage basin, 

which drains south to Yucca Lake.  The area is relatively flat with no nearby drainage channels.  The 

nearest well is USGS WW-2, which is located approximately 0.72 mi northeast of CAS 02-60-03.  
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Figure A.2-7
Site Sketch of CAS 02-60-03, Steam Cleaning Drain
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The depth to groundwater on August 21, 2008, was measured at 2,051.1 ft bgs (USGS, 2008).  The 

soil at CAS 02-60-03 appears native and consist of sand to cobble-sized alluvium of various 

lithologies.  Although the soil is native, the area has been disturbed due to the construction of 

numerous facilities in the surrounding area. 

Release Information – The release at this CAS includes effluent discharged to the soil at the sump 

and drain/outfall location.  As items were cleaned over the sump and on the concrete pad, there could 

have been runoff to the surrounding soil.  It is unknown whether the base of the sump is open so that 

effluent would have been released directly to the soil below the sump.  A drain in the center of the 

concrete pad presumably leads to the outfall, which is open to daylight and where effluent would have 

been discharged.  No staining is visible around the sump or concrete pad and outfall location. 

Previous Investigation Results – Previous investigations of CAS 02-60-03 consist of a site visit.  The 

sump is covered by a metal grate that measures 12 by 12 ft and is configured for holding vehicles.  

Vegetation exists below the grate, so the base of the sump is not visible.  The concrete pad with the 

3-in. drain in the center is approximately 10 ft east of the sump.  An open-ended, gray plastic pipe 

extends approximately 15 ft northeast from the concrete pad.  The majority of the pipe is visible at the 

ground surface; however, a portion of the pipe is covered by uncompacted soil. 

A.2.7 CAS 02-60-04, French Drain

Corrective Action Site 02-60-04 consists of the soil potentially impacted by releases from the french 

drain.  Figure A.2-8 shows a site sketch of the CAS.  

Physical Setting and Operational History – Corrective Action Site 02-60-04 is located on Yucca Flat 

in Area 2.  The CAS was identified in a concrete pad adjacent to the former Refrigeration Shop in the 

Area 2 Camp, which was used to support LLNL drilling and construction activities.  Although no 

specific information has been identified discussing the use of the french drain, it is assumed that the 

french drain was used in conjunction with activities at the Refrigeration Shop (i.e., cleaning parts and 

equipment on the concrete pad, disposal of fluids from the shop). 

Corrective Action Site 02-60-04 is located in the upper-central region of Area 2 in the Yucca Flat 

hydrographic region.  Precipitation for the area from 2003 through 2008, as measured at the BJY 
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Figure A.2-8
Site Sketch of CAS 02-60-04, French Drain
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Station, ranged from 4.33 to 10.43 in./yr, with a mean annual value of 6.73 in. (ARL/SORD, 2008).  

The mean annual PET rate, as estimated for 2003 through 2008 at the Area 3 RWMS, was 61.71 in. 

with a 95 percent UCL of 63.07 in.  The CAS is located within the Aqueduct Mesa drainage basin, 

which drains south to Yucca Lake.  The area is relatively flat with no nearby drainage channels.  The 

nearest well is USGS WW-2, which is located approximately 0.69 mi northeast of CAS 02-60-04.  

The depth to groundwater on August 21, 2008, was measured at 2,051.1 ft bgs (USGS, 2008).  The 

soil at CAS 02-60-04 appears native and consists of sand to cobble-sized alluvium of various 

lithologies.  Although the soil is native, the area has been disturbed due to the construction of 

numerous facilities in the surrounding area. 

Release Information – The release at this CAS includes effluent discharged to the soil via the french 

drain.  The casing of the drain is perforated so that effluent could drain into the pea gravel pack that 

surrounds the casing.  Ultimately, the effluent was released to the subsurface soil. 

Previous Investigation Results – Previous investigations of CAS 02-60-04 consist of a site visit.  

A 12-in. diameter drain lid is present on the center of a concrete pad.  A drawing show the drain 

casing extends 8.5 ft bgs and is surrounded by a 1.5 ft pea gravel pack.  Soil and vegetation is present 

at about 1.5 ft below the drain lid.  According to the drawing, a bucket sits on top of the casing, so the 

soil and vegetation may have been deposited in the bucket over time; therefore, the entire drain casing 

may not have been backfilled with soil.  The casing is perforated but closed at the base. 

A.2.8 CAS 02-60-05, French Drain

Corrective Action Site 02-60-05 consists of the soil potentially impacted by releases from the french 

drain.  Figure A.2-9 shows a site sketch of the CAS.     

Physical Setting and Operational History – Corrective Action Site 02-60-05 is located on Yucca Flat 

in Area 2.  The CAS was identified adjacent to the former Operators Office and the D-38 Storage 

Yard in the Area 2 Camp, which was used to support LLNL drilling and construction activities.  

Documentation states that the french drain was used as a hand washing station, perhaps by personnel 

occupying the Operators Office or working in the storage yard.  No other information has been 

identified discussing the use and details of the french drain. 
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Figure A.2-9
Site Sketch of CAS 02-60-05, French Drain
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Corrective Action Site 02-60-05 is located in the upper-central region of Area 2 in the Yucca Flat 

hydrographic region.  Precipitation for the area from 2003 through 2008, as measured at the BJY 

Station, ranged from 4.33 to 10.43 in./yr, with a mean annual value of 6.73 in. (ARL/SORD, 2008).  

The mean annual PET rate, as estimated for 2003 through 2008 at the Area 3 RWMS, was 61.71 in. 

with a 95 percent UCL of 63.07 in.  The CAS is located within the Aqueduct Mesa drainage basin, 

which drains south to Yucca Lake.  The area is relatively flat with no nearby drainage channels.  The 

nearest well is USGS WW-2, which is located approximately 0.60 mi northeast of CAS 02-60-05.  

The depth to groundwater on August 21, 2008, was measured at 2,051.1 ft bgs (USGS, 2008).  The 

soil at CAS 02-60-05 appears native and consists of sand to cobble-sized alluvium of various 

lithologies.  Although the soil is native, the area has been disturbed due to the construction of 

numerous facilities in the surrounding area. 

Release Information – The release at this CAS includes effluent discharged to the french drain.  

It is unknown whether the drain is perforated or open at the base.  No staining is visible around the 

french drain. 

Previous Investigation Results – Previous investigations of CAS 02-60-05 consist of a site visit.  The 

french drain may be a buried 55-gallon drum that has since been backfilled with native soil.  The 

interior of the drain casing cannot be viewed.  The rim of the casing is approximately 2 in. above 

ground surface and has been misshapen over time.  The french drain is approximately 1 ft from the 

D-38 Storage Yard fencing.  Vegetation is fairly dense in the area of the drain. 

A.2.9 CAS 02-60-06, French Drain

Corrective Action Site 02-60-06 consists of the soil potentially impacted by releases from the french 

drain.  Figure A.2-10 shows the location of the CAS.   

Physical Setting and Operational History – Corrective Action Site 02-60-06 is located on Yucca Flat 

in Area 2.  The CAS was identified adjacent to the former Electricians Shop in the Area 2 Camp, 

which was used to support LLNL drilling and construction activities.  Documentation states that the 

french drain was used as a hand washing station, perhaps by personnel occupying the Electricians 

Shop.  No other information has been identified discussing the use and details of the french drain. 
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Figure A.2-10
Site Sketch of CASs 02-60-06, French Drain, and 02-60-07, French Drain
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Corrective Action Site 02-60-06 is located in the upper-central region of Area 2 in the Yucca Flat 

hydrographic region.  Precipitation for the area from 2003 through 2008, as measured at the BJY 

Station, ranged from 4.33 to 10.43 in./yr, with a mean annual value of 6.73 in. (ARL/SORD, 2008).  

The mean annual PET rate, as estimated for 2003 through 2008 at the Area 3 RWMS, was 61.71 in. 

with a 95 percent UCL of 63.07 in.  The CAS is located within the Aqueduct Mesa drainage basin, 

which drains south to Yucca Lake.  The area is relatively flat with no nearby drainage channels.  The 

nearest well is USGS WW-2, which is located approximately 0.67 mi northeast of CAS 02-60-06.  

The depth to groundwater on August 21, 2008, was measured at 2,051.1 ft bgs (USGS, 2008).  The 

soil at CAS 02-60-06 appears native and consists of sand to cobble-sized alluvium of various 

lithologies.  Although the soil is native, the area has been disturbed due to the construction of 

numerous facilities in the surrounding area. 

Release Information – The release at this CAS includes effluent discharged to the french drain.  It is 

unknown whether the drain is perforated or open at the base.  No additional information regarding 

release information has been identified. 

Previous Investigation Results – Previous investigations of CAS 02-60-06 consist of a site visit and a 

geophysical survey.  The french drain was not able to be identified during the site visit.  A 3-in. steel 

pipe was found in the location where the french drain was identified in historical documentation.  A 

geophysical survey of the pipe was completed, and a linear anomaly was found heading south from 

the pipe.  Heavy vegetation surrounding not only the pipe but the entire building foundation limited 

the scope of the survey; therefore, the termination point of the linear anomaly was not found 

(Weston, 2007).  It is not believed that the 3-in. pipe is the french drain, but it may be associated in 

some capacity.  Removal of the vegetation surrounding the building foundation will be necessary to 

find the french drain.  Because the configuration of the french drain is unknown, a site sketch has not 

been included. 

A.2.10 CAS 02-60-07, French Drain

Corrective Action Site 02-60-07 consists of the soil potentially impacted by releases from the french 

drain.  Figure A.2-10 shows the location of the CAS.
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Physical Setting and Operational History – Corrective Action Site 02-60-07 is located on Yucca Flat 

in Area 2.  The CAS was identified adjacent to the former Electrical Supply Building in the Area 2 

Camp, which was used to support LLNL drilling and construction activities.  Documentation states 

that the french drain was used as a hand washing station, perhaps by personnel occupying the 

Electrical Supply Building.  No other information has been identified discussing the use and details of 

the french drain.

Corrective Action Site 02-60-07 is located in the upper-central region of Area 2 in the Yucca Flat 

hydrographic region.  Precipitation for the area from 2003 through 2008, as measured at the BJY 

Station, ranged from 4.33 to 10.43 in./yr, with a mean annual value of 6.73 in. (ARL/SORD, 2008).  

The mean annual PET rate, as estimated for 2003 through 2008 at the Area 3 RWMS, was 61.71 in. 

with a 95 percent UCL of 63.07 in.  The CAS is located within the Aqueduct Mesa drainage basin, 

which drains south to Yucca Lake.  The area is relatively flat with no nearby drainage channels.  The 

nearest well is USGS WW-2, which is located approximately 0.69 mi northeast of CAS 02-60-07.  

The depth to groundwater on August 21, 2008, was measured at 2,051.1 ft bgs (USGS, 2008).  The 

soil at CAS 02-60-07 appears native and consists of sand to cobble-sized alluvium of various 

lithologies.  Although the soil is native, the area has been disturbed due to the construction of 

numerous facilities in the surrounding area. 

Release Information – The release at this CAS includes effluent discharged to the french drain.  It is 

unknown whether the drain is perforated or open at the base.  No additional information regarding 

release information has been identified. 

Previous Investigation Results – Previous investigations of CAS 02-60-07 consist of a site visit and a 

geophysical survey.  The french drain was not able to be identified during the site visit.  A 4-in. steel 

pipe was found in the location where the french drain was identified in historical documentation.  A 

geophysical survey of the pipe was completed, and no anomalies were identified.  Heavy vegetation 

surrounding not only the pipe but the entire building foundation limited the scope of the survey.  It is 

not believed that the 4-in. pipe is the french drain, but it may be associated in some capacity.  

Removal of the vegetation surrounding the building foundation will be necessary to find the french 

drain.  Because the configuration of the french drain is unknown, a site sketch has not been included. 
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A.2.11 CAS 23-60-01, Mud Trap Drain and Outfall

Corrective Action Site 23-60-01 consists of the soil potentially impacted by releases from the mud 

trap, grease rack, and outfall.  Figure A.2-11 shows a site sketch of the CAS.  

Physical Setting and Operational History – Corrective Action Site 23-60-01 is located in Mercury in 

Area 23.  The CAS was identified adjacent to a wash shed in the former DNA Compound.  The DNA 

Compound supported various DoD activities, including offices, maintenance buildings, gasoline 

pumps, and a vehicle wash area.  The mud trap, grease rack, and outfall were added in 1958 to 

support the vehicle wash area.  A trench drain present inside the wash shed collected effluent and 

discharged to the mud trap via piping.  Overflow from the mud trap would then discharge to the 

outfall, which is located outside the compound fence line.  No specific documentation was 

identified discussing the use of the grease rack, although it is assumed to have been used for 

vehicle maintenance. 

Corrective Action Site 23-60-01 is located within the Mercury Valley drainage basin.  Precipitation 

for the area from 2003 through 2008, as measured at the Mercury Gauging Station, ranged from 

3.38 to 8.11 in. per year, with a mean annual value of 6.73 in. (ARL/SORD, 2008).  The mean annual 

PET rate, as estimated for 2003 through 2008 at the Area 3 RWMS, was 61.71 in. with a 95 percent 

UCL of 63.07 in.  Surface drainage and groundwater flow in the Mercury Valley is in the southwest 

direction.  The outfall discharged to a wash south of the CAS that flows west.  The nearest 

groundwater well to CAS 23-60-01 is USGS Well SM-23-1, an active well located approximately 

1.5 mi southwest of the sites.  The most recent recorded depth to the water table is approximately 

1,164 ft bgs (USGS, 2008).  The soil near the mud pit and grease rack consists of non-native pea 

gravel on the surface with a fine sandy silt below that is likely fill material.  Near the outfall, the soil 

appears native and consists of sand to cobble-sized alluvium of various lithologies. 

Release Information – The release at this CAS includes effluent discharged to the soil from the mud 

trap, grease, rack, and outfall.  The mud trap is contained, so unless there has been a breach in the 

concrete encasement or piping or an overflow, there should not be a release associated with the mud 

trap.  The outfall was designed to release to daylight, although the outfall currently is covered by soil.  

No containment exists below the grease rack; therefore, if vehicles were in place on the grease rack 
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Figure A.2-11
Locations of CAS 23-60-01, Mud Trap Drain and Outfall
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and a leak or spill occurred, then there would have been a release to the soil.  No staining is visible in 

the wash or below the grease rack. 

Previous Investigation Results – Previous investigations of CAS 23-60-01 consist of a site visit and a 

geophysical survey.  A concrete trench inside the wash shed drains to the mud trap via a 4-in. pipe.  

The mud trap is 4 by 4 by 4 ft, with 6-in. thick concrete walls.  Two pieces of metal grate cover the 

mud trap so rainwater can enter the trap.  During the site visit, liquid was present in the trap, 

presumably due to recent heavy rainfall.  The mud trap drains via piping to the outfall area located 

approximately 40 ft south of the mud trap.  The outfall originally opened up in a wash but has since 

been covered by soil erosion.  The termination point of the outfall was determined through a 

geophysical survey (Weston, 2007). 

A.2.12 CAS 23-99-06, Grease Trap

Corrective Action Site 23-99-06 consists of the soil potentially impacted by releases from the grease 

trap.  Figure A.2-12 shows a site sketch of the CAS.  

Physical Setting and Operational History – Corrective Action Site 23-99-06 is located in Mercury in 

Area 23.  The CAS was identified adjacent to Building 109, a former commercial gas service station.  

The building is currently used as the Housing/Revenues Building.  Before the building was converted 

to its current configuration, a grease pit and drywell inside the building drained to the grease trap 

located on the south side of Building 109.  The grease trap then drained via piping to the active sewer 

system.  Sometime in the mid-1980s, the grease pit and drywell were made inactive and filled with 

concrete so that discharge to the grease trap ceased.  The grease trap was not filled in during the 

building renovation. 

Corrective Action Site 23-99-06 is located within the Mercury Valley drainage basin.  Precipitation 

for the area from 2003 through 2008, as measured at the Mercury Gauging Station, ranged from 

3.38 to 8.11 in. per year, with a mean annual value of 6.73 in. (ARL/SORD, 2008).  The mean annual 

PET rate, as estimated for 2003 through 2008 at the Area 3 RWMS, was 61.71 in. with a 95 percent 

UCL of 63.07 in.  Surface drainage and groundwater flow in the Mercury Valley is in the southwest 

direction.  No washes exist near CAS 23-99-06.  The nearest groundwater well to CAS 23-99-06 is 

USGS Well SM-23-1, an active well located approximately 1.5 mi southwest of the sites.  The most 
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Figure A.2-12
Site Sketch of CAS 23-99-06, Grease Trap

UNCONTROLLED When Printed



CAU 562 CAIP
Appendix A
Revision:  0
Date:  April 2009
Page A-30 of A-85

recent recorded depth to the water table is approximately 1,164 ft bgs (USGS, 2008).  The soil 

consists of sand to cobble-sized alluvium of various lithologies and has been disturbed due to the 

CAS’s location in an active area. 

Release Information – The potential release at this CAS includes effluent discharged to the soil from 

the grease trap.  The grease trap is contained so unless there has been a breach in the concrete 

encasement or piping or an overflow, there should not be a release associated with the grease trap. 

Previous Investigation Results – Previous investigations of CAS 23-99-06 consist of a site visit.  The 

grease trap is 5 by 3 ft, with 6 in.-thick concrete walls.  The grease trap is completely covered by two 

heavy pieces of metal.  The lids were removed to expose the grease trap’s interior.  The grease trap is 

partially filled with damp soil that has a hydrocarbon odor.  The grease trap drains via piping to sewer 

system piping. 

A.2.13 CAS 25-60-04, Building 3123 Outfalls

This CAS was added to CAU 562 after the DQO strategy was developed and agreed upon.  However, 

this site consists of outfalls that were already present on the agreed upon CSM; therefore, no 

adjustments to the CSM was necessary.

Corrective Action Site 25-60-04 consists of the soil impacted by releases from the two outfalls.  

Figure A.2-13 shows a site sketch of the CAS.  

Physical Setting and Operational History – Corrective Action Site 25-60-04 is located in the Reactor 

Control Point (RCP) in Area 23.  The CAS was identified as being associated with Building 3123, 

Technical Services, which contained laboratory, shop, and office space.  Two outfalls were identified, 

Drain A and Drain B.  Drain A received effluent from floor drains, utility trench drains, and sinks 

present in the labs; some of the labs were named the Neutronics Lab, Radiation Lab, and Central 

Repair.  Drain A was designed to extend 25 ft west of the building and drain to daylight.  One sink 

and one floor drain from a room with unknown use discharged to Drain B, which was designed to 

extend between 33.5 and 40 ft south of the building and drain to daylight.  Drains A and B consisted 

of 4-in. acid-resistant piping called Duriron.  The building is currently being used for other purposes, 

and effluent was inadvertently being discharged to the outfalls.  Drain A has been receiving effluent 
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Figure A.2-13
Site Sketch of CAS 25-60-04, Building 3123 Outfalls
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from the main kitchen (located in the former laboratory area), while Drain B has been receiving 

effluent from a smaller kitchen area.  Although the building remains active, the source of discharge to 

the outfalls has ceased and they are now inactive. 

Corrective Action Site 25-60-04 is located in Area 25 within the Jackass Flats drainage basin.  

Precipitation for the area from 2003 through 2008, as measured at the Jackass Flats (4JA) Station, 

ranged from 3.99 to 11.04 in./yr, with a mean annual value of 7.74 in. (ARL/SORD, 2008).  The mean 

annual PET rate, as estimated for 2003 through 2008 at the Area 3 RWMS, was 61.71 in. with a 

95 percent UCL of 63.07 in.  Area 25 (Jackass Flats) is an intermontane valley of the NTS bordered 

by highlands on all sides except for a large drainage outlet to the southwest.  The nearest groundwater 

well to CAS 25-60-04 is the J-11 Water Well, which is located 1.5 mi southwest.  The most recent 

recorded depth to the water table is approximately 1,040 ft bgs (USGS, 2008).  The soil at 

CAS 25-60-04 appears native and consists of sand to cobble-sized alluvium of various lithologies.

Release Information – The potential release at this CAS includes effluent discharged to the soil 

from the two outfalls.  Both outfalls drained to the ground surface initially, and more recently, to 

subsurface soils. 

Previous Investigation Results – Previous investigations of CAS 25-60-04 consist of a site visit and a 

camera survey.  The original termination point for Drain A was identified by excavation to be about 

25 ft west of the building.  An elbow has been added to the end of the pipe, and the pipe now 

terminates approximately 100 ft south of the original termination point.  The pipe is buried 

approximately 2 ft bgs and a length of the pipe is covered by asphalt.  Stained soil, which smelled 

heavily of kitchen grease, was evident at the opening of the outfall.  The excavations remain open.  

An attempt was made to put a camera down Drain B to ascertain its configuration; however, the 

camera was not able to navigate the bend in the pipe due to the angle the pipe takes to the subsurface.  

No evidence exists of the pipe on the ground surface; therefore, the pipe may have been covered with 

soil or has been reconfigured. 
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A.3.0 Step 1 - State the Problem

Step 1 of the DQO process defines the problem that requires study, identifies the planning team, and 

develops a conceptual model of the environmental hazard to be investigated.

The problem statement for CAU 562 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 562.”

A.3.1 Planning Team Members

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

The DQO planning team met on December 11, 2008, for the DQO meeting.  The primary decision 

makers are the NDEP and NNSA/NSO representatives.

A.3.2 Conceptual Site Model

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

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

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

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

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

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

conditions at each site and defines 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 562 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.
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The CSM consists of:

• Potential contaminant releases, including media subsequently affected.

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

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

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

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

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

• Routes of exposure where contaminants may enter the receptor.

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

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

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

recommendation. 

The applicability of the CSM to each CAS is summarized in Table A.3-1 and discussed below.  

Table A.3-1 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.     
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Table A.3-1
Conceptual Site Model Description of Elements for Each CAS in CAU 562
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Site Status Sites are inactive and/or abandoned

Exposure 
Scenario Occasional Use Area Industrial Use Area

Sources of 
Potential Soil 

Contamination
Shot

Paint, 
effluent, 

spill
Effluent Effluent, 

spills Effluent

Location of 
Contamination/
Release Point

Surface 
soil at or 

near 
locations 
of shot

Surface 
soil at or 
near the 
spill and 

paint; 
subsurface 
soil below 
the french 

drain

Subsurface soil below site 
components

Surface 
soil at or 
near the 

elongated 
drains; 

subsurface 
soil below 
the french 

drain

Surface 
soil at or 
near the 
sump, 

concrete 
pad, and 
outfall; 

subsurface 
soil below 
the sump

Subsurface soil below the french drains

Surface 
soil at or 
near the 

outfall and 
grease 
rack; 

subsurface 
soil below 
the mud 

trap

Subsurface 
soil below 
the grease 

trap

Shallow 
subsurface 

and 
subsurface 
soil at the 

outfall 
termination 

points

Amount 
Released Unknown
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Affected Media Surface 
soil

Surface 
and 

subsurface 
soil; 

concrete 
pads

Subsurface soil Surface and shallow 
subsurface soil Shallow subsurface soil

Surface 
and 

shallow 
subsurface 

soil

Subsurface 
soil

Shallow 
subsurface 

and 
subsurface 

soil

Potential 
Contaminants Lead Unknown TPH-DRO Unknown

Transport 
Mechanisms

Percolation of precipitation through subsurface media serves as the major driving force for migration of contaminants.  Surface water runoff may provide for the transportation of some 
contaminants within or outside the footprints of the CASs.  The drains, septic system, and outfalls received effluent that could have served as a driving source for the migration of contaminants.

Migration 
Pathways Vertical transport is expected to dominate over lateral transport due to small surface gradients, except the outfall at CAS 23-60-01, which is located in a wash.

Lateral 
and Vertical 

Extent of 
Contamination

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

Exposure 
Pathways

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

Table A.3-1
Conceptual Site Model Description of Elements for Each CAS in CAU 562
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Figure A.3-1
Conceptual Site Model for CAU 562
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A.3.2.1 Contaminant Release

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

below or adjacent to the CSM’s surface and subsurface components (i.e., lead shot; septic tank; 

drains; sump; associated underground piping, including outfalls; grease/mud traps; and leachfield).  

The CSM accounts for potential releases resulting from overflow to the ground surface from system 

components (e.g., drains, sump, drains, and traps) and surface spills.  Any contaminants migrating 

from CASs, regardless of physical or chemical characteristics, are expected to exist at interfaces, and 

in the soil adjacent to spills and disposal features in lateral and vertical directions.  Concentrations are 

expected to decrease with lateral 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 CASs.  Because complete information regarding activities performed at the 

CAU 562 sites is not available, contaminants detected at similar NTS sites were included in the 

contaminant lists to reduce uncertainty.  The list of COPCs is intended to encompass all of the 

contaminants that could potentially be present at each CAS.  The COPCs applicable to Decision I 

environmental samples from each of the CASs of CAU 562 are defined as the constituents reported 

from the analytical methods presented in Table A.3-2.  Pesticides and herbicides have been included 

in the analytical suite for CAS 02-59-01, as these have been found in other septic system 

investigations on the NTS.  Available information on all other CASs suggest that pesticides were not 

stored, mixed, or handled at the associated facilities.  The CASs within CAU 562 that are identified as 

french drains are associated with former shops (e.g., paint and electrical) that have no history of 

storing or mixing pesticides or herbicides.  Antimony has been included in the analytical suite for 

CAS 02-26-11, because it has been historically used as a hardener for lead shot.  Because 

CAS 25-60-04 is located near the Reactor Control Point of Area 25, and has been identified as a 

potential beryllium site, beryllium has been added to the analytical suite for this CAS.  

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

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

CASs, some of the COPCs were identified as targeted contaminants at specific CASs.  Targeted 
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Table A.3-2
Analytical Programa

Analyses
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Organic COPCs

TPH-DRO X X X X X X X X X X X X X

PCBs X X X X X X X X X X X X X

SVOCs X X X X X X X X X X X X X

VOCs X X X X X X X X X X X X X

Pesticides -- -- X -- -- -- -- -- -- -- -- -- --

Herbicides -- -- X -- -- -- -- -- -- -- -- -- --

Inorganic COPCs

RCRA Metals X X X X X X X X X X X X X

Beryllium -- -- -- -- -- -- -- -- -- -- -- -- X

Antimony X -- -- -- -- -- -- -- -- -- -- -- --

Radionuclide COPCs

Gamma Spectroscopyb X X X X X X X X X X X X X

aThe COPCs are the constituents reported from the analytical methods listed.
bResults of gamma analysis will be used to determine whether further isotopic analysis is warranted.

X = Required analytical method
-- = Not required

UNCONTROLLED When Printed



CAU 562 CAIP
Appendix A
Revision:  0
Date:  April 2009
Page A-40 of A-85

contaminants are those COPCs for which available site and process information suggests that they 

may be reasonably suspected to be present at a given CAS.  The targeted contaminants are required to 

meet more stringent completeness criteria than other COPCs, thus providing greater protection 

against a decision error (see Section 6.2.6).  Targeted contaminants for each CAU 562 CAS are 

identified in Table A.3-3.  

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 or ponding will concentrate dissolved contaminants.

Table A.3-3
Targeted Contaminants for CAU 562

CAS Chemical Targeted 
Contaminant(s)

Radiological Targeted 
Contaminant(s)

02-26-11 Lead None

02-44-02 Lead None

02-59-01 None None

02-60-01 None None

02-60-02 None None

02-60-03 None None

02-60-04 None None

02-60-05 None None

02-60-06 None None

02-60-07 None None

23-60-01 TPH-DRO (hazardous 
constituents of diesel) None

23-99-06 TPH-DRO (hazardous 
constituents of diesel) None

25-60-04 None None
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A.3.2.4 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.

A.3.2.5 Migration Pathways and Transport Mechanisms

Migration pathways include the lateral migration of potential contaminants across surface 

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

Contaminants released into a wash, as in the case at CAS 23-60-01, are subject to a much higher 

potential for lateral transport than contaminants released to other surface areas that are not in 

drainage areas.  Washes are generally dry but are subject to infrequent, potentially intense, 

stormwater flows.  These stormwater flow events provide an intermittent mechanism for both vertical 

and horizontal transport of contaminants.  Contaminated sediments entrained by these stormwater 

events would be carried by the streamflow to locations where the flowing water loses energy and the 

sediments drop out.  These locations are readily identifiable by hydrologists as sedimentation areas.  

Surface water from the Area 2 CASs drain to Yucca Lake, while the Area 23 surface water drains to 

Amargosa Valley.

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

contaminants.  However, due to high PET (annual PET at the Area 3 RWMS has been estimated at 

62.6 in. [Shott et al., 1997]) and limited precipitation for this region (6.35 in./yr [ARL/SORD, 2008]), 

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

vertical migration of contaminants to groundwater (DOE/NV, 1992).

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 irradiation by 

radioactive materials.  The land-use and exposure scenarios for the CAU 562 CASs are listed in 
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Table A.3-4.  These are based on NTS current and future land use.  The Area 2 CASs are at remote 

locations without any site improvements and where no regular work is performed.  The possibility 

still exists, 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.  

The Area 23 and 25 CASs are in populated areas where site improvement can take place and where 

regular work is performed.  Therefore, these sites are classified as industrial use areas.

Table A.3-4
Land-Use and Exposure Scenarios

CAS Record of Decision Land-Use Zone Exposure Scenario
02-26-11
02-44-02
02-59-01
02-60-01
02-60-02
02-60-03
02-60-04
02-60-05
02-60-06
02-60-07

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

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

23-60-01
23-99-06

Reserved (within NTS area)
This area is includes land and facilities that provide 
widespread flexible support for diverse short-term testing 
and experimentation.  The reserved zone is also used for 
short-duration exercises and training such as nuclear 
emergency response, and Federal Radiological 
Monitoring and Assessment Canter training and DoD 
land-navigation exercise and training.

Industrial Area
Worker will be exposed to the site full time 
(225 days per year, 10 hours per day for 
25 years).  Active powered buildings with 
toilets are present at the site.

25-60-04

Research Test and Experiment
The Research Test and Experiment Zone is designated 
for small-scale research and development projects and 
demonstrations; pilot projects; outdoor tests; and 
experiments for development, QA, or reliability of 
material and equipment under controlled conditions.  
This includes compatible nondefense research, 
development, and testing projects and activities.
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A.4.0 Step 2 - Identify the Goal of the Study

Step 2 of the DQO process states how environmental data will be used in meeting objectives and 

solving the problem, identifies study questions or decision statement(s), and considers alternative 

outcomes or actions that can occur upon answering the question(s).

A.4.1 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 COC.  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 (NNSA/NSO, 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:

• The lateral and vertical extent of COC contamination
• The information needed to determine potential remediation waste types
• The information needed to evaluate the feasibility of remediation alternatives

A corrective action will be determined for any site containing a COC.  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 future release from source material introducing a COC to the surrounding 

environmental media, the following conservative assumptions were made:

• Any current containment of wastes would fail at some point, and the contents would be 
released to the surrounding media.

• For non-liquid wastes, the resulting concentration of contaminants in the surrounding media 
would be equal to the concentration of contaminants in the waste. 

• For liquid wastes, the resulting concentration of contaminants in the surrounding soil will be 
calculated based on the concentration of contaminants in the waste and the liquid holding 
capacity of the soil.
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If sufficient information is not available to evaluate potential corrective action alternatives, then site 

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

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

A.4.2 Alternative Actions to the Decisions

This section identifies actions that may be taken to solve the problem depending on the possible 

outcomes of the investigation.

A.4.2.1 Alternative Actions to Decision I

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

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

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

action alternatives will be collected.

A.4.2.2 Alternative Actions to Decision II

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

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

corrective action alternatives, then additional samples will be collected.
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A.5.0 Step 3 - Identify Information Inputs

Step 3 of the DQO process identifies the information needed, determines sources for information, and 

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

A.5.1 Information Needs

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

collected and analyzed following these two criteria: 

• Samples must be collected in areas most likely to contain a COC (judgmental sampling).

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

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

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

following criteria:

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

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

• Samples of the waste in site components (e.g., septic tank, grease and mud traps) must provide 
sufficient information to determine whether they contain PSM.

• Appropriate samples must be submitted to evaluate the feasibility of remediation alternatives 
(e.g., geotechnical data if construction or evaluation of barriers is considered).

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

A.5.2 Sources of Information

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

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

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

criteria stipulated in the Industrial Sites QAPP (NNSA/NV, 2002a).  Only validated data from 
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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 562 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 be from locations that most likely contain a COC, if present. 

Decision I sample locations at all of the CAU 562 CASs 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, and existing information.  Analytical suites for 

Decision I samples will include all COPCs identified in Table A.3-2.

Field-survey techniques may be used to select appropriate sampling locations and field-screening 

techniques may be used to provide 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 methods may be used to select analytical samples at CAU 562:

• Walkover surface area radiological surveys – A radiological survey instrument will be used 
over approximately 100 percent of the CAS boundaries in Areas 2 and 25, as permitted by 
terrain and field conditions, to detect locations of elevated radioactivity.

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

factors will also be considered in selecting locations for analytical samples at CAU 562:

• Documented process knowledge on source and location of release (e.g., volume of release).
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• 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 geophysical survey results that are not consistent with the 
natural surroundings (e.g., buried concrete or metal).

• Debris:  Materials that contain, or contained, hazardous or radioactive substances.

• 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’s input 
exists that a release of hazardous or radioactive substances may have occurred.

• Experience and data from investigations of similar sites.

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

• Odor.

• Other biasing factors:  Factors not previously defined for the CAI that become evident once 
the investigation of the site is under way.

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.5.2.2 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.
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A.6.0 Step 4 - Define the Boundaries of the Study

Step 4 of the DQO process defines the target population of interest and its relevant spatial boundaries, 

specifies temporal and other practical constraints associated with sample/data collection, and defines 

the sampling units on which decisions or estimates will be made.

A.6.1 Target Populations of Interest

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

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

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

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

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

• Potential remediation waste.

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

A.6.2 Spatial Boundaries

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

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

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

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

the boundaries of neighboring CASs.  

A.6.3 Practical Constraints

Practical constraints such as military activities at the NTS, weather (i.e., high winds, rain, lightning, 

extreme heat), utilities, threatened or endangered animal and plants, unstable or steep terrain, and/or 

access restrictions may affect the ability to investigate this site.  Three CASs in CAU 562 have 

practical constraints.  At CAS 23-60-01, the location of the mud trap between the wash shed and the 
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grease rack restricts the use of heavy equipment.  Both CASs 23-99-06 and 25-60-04 are associated 

with active buildings that have numerous active utilities within the site boundary. 

A.6.4 Define the Sampling Units

The scale of decision making in Decision I is defined as the CAS or CAS components.  Any COC 

detected at any location within the CAS components will cause the determination that the CAS is 

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

a contiguous area contaminated with any COC originating from the CAS or the CAS components.  

Resolution of Decision II requires this contiguous area to be bounded laterally and vertically.

Table A.6-1
Spatial Boundaries of CAU 562 CASs

CAS Spatial Boundaries

02-26-11 The footprint of the shot plus a 50-ft lateral buffer; 15 ft bgs vertically.

02-44-02 The area containing the paint and historical spills as well as the french drain plus a 50-ft lateral buffer; 
15 ft bgs vertically of the spills and the base of the french drain.

02-59-01 The footprint of the septic system plus a 50-ft lateral buffer; 20 ft bgs vertically.

02-60-01 The footprint of the concrete drain plus a 50-ft lateral buffer; 15 ft bgs vertically of the base of the 
concrete drain.

02-60-02 The footprint of the french drain and elongated drains plus a 50-ft lateral buffer; 15 ft bgs vertically of 
the base of the drains.

02-60-03 The footprint of the steam cleaning sump and outfall plus a 50-ft lateral buffer; 15 ft bgs vertically of the 
base of the sump and outfall.

02-60-04 The footprint of the french drain plus a 50-ft lateral buffer; 15 ft bgs vertically of the base of the drain.

02-60-05 The footprint of the french drain plus a 50-ft lateral buffer; 15 ft bgs vertically of the base of the drain.

02-60-06 The footprint of the french drain plus a 50-ft lateral buffer; 15 ft bgs vertically of the base of the drain.

02-60-07 The footprint of the french drain plus a 50-ft lateral buffer; 15 ft bgs vertically of the base of the drain.

23-60-01 The footprint of the mud trap and outfall plus a 50-ft lateral buffer for the mud trap and a 500-ft lateral 
buffer for the outfall located in the wash; 15 bgs vertically of the base of the mud trap and outfall.

23-99-06 The footprint of the grease trap plus a 50-ft lateral buffer; 15 ft bgs vertically of the base of the 
grease trap.

25-60-04 The footprint of the two outfalls plus a 50-ft lateral buffer; 15 ft bgs vertically from the base of the outfall.
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A.7.0 Step 5 - Develop the Analytic Approach

Step 5 of the DQO process specifies appropriate population parameters for making decisions, defines 

action levels, and generates an “If … then … else” decision rule that involves it.

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.

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 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 

Levels (NNSA/NSO, 2006).  This process conforms with NAC Section 445A.227, which lists the 

requirements for sites with soil contamination (NAC, 2006a).  For the evaluation of corrective 

actions, NAC Section 445A.22705 (NAC, 2006b) requires the use of ASTM Method E 1739-95 

(ASTM, 1995) to “conduct an evaluation of the site, based on the risk it poses to public health and the 

environment, to determine the necessary remediation standards (i.e., FALs) or to establish that 

corrective action is not necessary.”
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This RBCA process defines three tiers (or levels) of evaluation involving increasingly 

sophisticated analyses:

• Tier 1 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 
CAIP).  The FALs may then be established as the Tier 1 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 information as 
inputs to the same or similar methodology used to calculate Tier 1 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 1) 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 E 1739-95 that consider site-, 
pathway-, and receptor-specific parameters. 

The comparison of laboratory results to FALs and the evaluation of potential corrective actions will 

be included in the CADD for CAU 562.  The FALs will be defined (along with the basis for their 

definition) in the CADD for CAU 562.

A.7.2.1 Chemical PALs

Except as noted herein, the chemical PALs are defined as the Region 9:  Superfund, Preliminary 

Remediation Goals, Screening Levels for Chemical Contaminants in industrial soils (EPA, 2008).  

Background concentrations for RCRA metals will be used instead of PRGs when natural background 

concentrations exceed the PRG, as is often the case with arsenic on the NTS.  Background is 

considered the average concentration plus two standard deviations of the average concentration for 

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

and Training Range (formerly the Nellis Air Force Range) (NBMG, 1998; Moore, 1999).  For 

detected chemical COPCs without established PRGs, 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 CADD for CAU 562.

A.7.2.2 Total Petroleum Hydrocarbon PALs

The PAL for TPH is 100 mg/kg as listed in NAC 445A.2272 (NAC, 2006c).
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A.7.2.3 Radionuclide PALs

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

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

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

residual concentration of radionuclides in DOE Order 5400.5 (DOE, 1993). 

A.7.3 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, else 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, else no further investigation is needed for that COPC in 
that population.

• If a COC exists at any CAS, then a corrective action will be determined, else no further action 
will be necessary.

• If a waste is present that, if released, has the potential to cause the future contamination of site 
environmental media, then a corrective action will be determined, else no further action will 
be necessary.

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 in any bounding 
direction, then additional samples will be collected to complete the Decision II evaluation, 
else the extent of the COC contamination has been defined.

• If valid analytical results are available for the waste characterization samples defined in 
Section A.9.0, then the decision will be that sufficient information exists to determine 
potential remediation waste types and evaluate the feasibility of remediation alternatives, else 
collect additional waste characterization samples.
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A.8.0 Step 6 - Specify Performance or Acceptance Criteria

Step 6 of the DQO process defines the decision hypotheses, specifies controls against false rejection 

and false acceptance decision errors, examines consequences of making incorrect decisions from the 

test, and places acceptable limits on the likelihood of making decision errors.

A.8.1 Decision Hypotheses

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

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

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

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

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

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

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

based on judgmental sampling results will be established qualitatively by:

• The development and concurrence of CSMs (based on process knowledge) by stakeholder 
participants during the DQO process

• Validity testing of CSMs based on investigation results

• Evaluation of the data quality based on DQI parameters

A.8.2 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.

UNCONTROLLED When Printed



CAU 562 CAIP
Appendix A
Revision:  0
Date:  April 2009
Page A-54 of A-85

A.8.2.1 False Negative Decision Error for Judgmental Sampling

In judgmental sampling, the selection of the number and location of samples is based on knowledge 

of the feature or condition under investigation and on professional judgment (EPA, 2002).  

Judgmental sampling conclusions about the target population depend upon the validity and accuracy 

of professional judgment.

The false negative decision error (where consequences are more severe) for judgmental sampling 

designs is controlled by meeting these criteria:

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

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

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

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

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

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

(above 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
• Physical transport pathways and properties
• Hydrologic drivers

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

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

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

survey instruments and field-screening equipment will be calibrated and checked in accordance with 

the manufacturer’s instructions and approved procedures.  The CADD for CAU 562 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.
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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 CADD for CAU 562.

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

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

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

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

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

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

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

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

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

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

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

established procedures and QA/QC protocol protects against false negatives.  Site-specific DQIs are 

discussed in more detail in Section 6.2.2.

To provide information for the assessment of the DQIs of precision and accuracy, the following QC 

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

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

• Laboratory QC samples (minimum of 1 per matrix per 20 environmental samples or 1 per 
CAS per matrix, if less than 20 collected)

A.8.3 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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False positive results are typically attributed to laboratory and/or sampling/handling errors that could 

cause cross contamination.  To control against cross contamination, decontamination of sampling 

equipment will be conducted according to established and approved procedures, and only clean 

sample containers will be used.  To determine whether a false positive analytical result may have 

occurred, the following QC samples will be collected as required by the Industrial Sites QAPP 

(NNSA/NV, 2002a):

• Trip blanks (one per sample cooler containing VOC environmental samples)

• Equipment blanks (one per sampling event)

• Source blanks (one per uncharacterized source lot)

• Field blanks (three at the Area 2 CASs [many of these CASs are directly adjacent to one 
another] and one at each of the remaining CASs in Areas 23 and 25)
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A.9.0 Step 7 - Develop the Plan for Obtaining Data

Step 7 of the DQO process selects and documents a design that will yield data that will best achieve 

performance or acceptance criteria.  A judgmental sampling scheme will be implemented to select 

sample locations and evaluate analytical results for CAU 562.  Sections A.9.1 through A.9.2 contain 

general information about collecting Decision I and Decision II samples under a judgmental sampling 

design, while the subsequent sections provide CAS-specific sampling activities, including proposed 

sample locations.  Environmental sample results will be compared to FALs to determine the need for 

corrective action.  Potential source material sample results will be evaluated against the PSM criteria 

(Section 3.4) to determine the need for corrective action.

A.9.1 Decision I Sampling

A judgmental sampling design will be implemented for all of the CASs in CAU 562.  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.  Adequate representativeness of the entire target population may not be a requirement to 

developing a sampling design.  If good prior information is available on the target site of interest, then 

the sampling may be designed to collect samples only from areas suspected to have the highest 

concentration levels on the target site.  If the observed concentrations from these samples are below 

the action level, then a decision can be made that the site contains safe levels of the contaminant 

without the samples being truly representative of the entire area (EPA, 2006).

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 determined based on process knowledge, previously 

acquired data, or the field-screening and biasing factors listed in Section A.5.2.1.  If biasing factors 

are present in soils below locations where Decision I samples were removed, additional Decision I 

soil samples will be collected at depth intervals selected by the Site Supervisor; depth intervals will 

be based on biasing factors to a depth where the biasing factors are no longer present.  The Site 
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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 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.5.2.  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 Site Supervisor may modify the number, 

location, and spacing of step-outs as warranted by site conditions.

A.9.3 CAS 02-26-11, Lead Shot

At CAS 02-26-11, the area containing shot will be investigated.  The area containing the shot has 

been estimated as 15,500 square feet.  The shot is scattered throughout the site; however, the shot is 

not uniformly distributed, and some areas have a higher density of shot than other areas.  Two surface 

(0.0 to 0.5 ft bgs) samples, which will include the shot, will be collected from two locations:  one area 

with a high concentration of rusted shot and one area with a high concentration of non-rusted shot.  

These samples will also be used to determine potential waste types.  The surface samples will be 

collected in a manner that will be representative of surface material (i.e., without removing the shot) 

to provide information on the volume of potential waste.  At each of these sample locations, a 

bounding sample will be collected at the 1.0 to 1.5 ft bgs interval or at a deeper interval if biasing 

factors are present (e.g., shot).  Directly adjacent to each of the two sample locations, additional 

bounding samples with 2-in. lifts will be collected.  The sample depths will be as follows:  0.0 to 

2.0 in., 2.0 to 4.0 in., and 4.0 to 6.0 in.  Shot will be removed from the these samples.  The subsurface 
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soil samples will be collected with the shot removed to provide information on the contaminants that 

may have leached from the shot.

A visual survey will be conducted to determine the lateral boundary of the site.  A surface 

(0.0 to 0.5 ft bgs) sample will be collected on each side, depending on the shape of the boundary 

(e.g., one surface sample from each side of the boundary, if the shape of the boundary is a square). 

Proposed Decision I sample locations have not yet been selected for CAS 02-26-11.  An example of 

the sampling strategy and site boundary is shown on Figure A.9-1. 
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Figure A.9-1
Example Sampling Strategy at CAS 02-26-11, Lead Shot
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A.9.4 CAS 02-44-02, Paint Spills and French Drain

At CAS 02-44-02, the following features will be investigated:

French Drain - One sample will be collected from the lowest point from the interior of the french 

drain.  Another sample will be collected at the native interface below the base of the drain.  The 

samples will be accessed using a backhoe or similar equipment, and collected using a scoop and pan.  

The pipe present within the french drain will either be excavated during sampling or traced to the 

source.  If biasing factors are encountered during the excavation or pipe tracing, additional samples 

will be collected at locations selected by the Site Supervisor.

Paint Spills - Two PSM samples of the paint located on the foundation of the former Painters Shed 

and Paint Storage Rack will be collected.  Environmental sample results will be compared to FALs to 

determine the need for corrective action.  Potential source material sample results will be evaluated 

against the PSM criteria listed in Section 3.4 to determine the need for corrective action.  Two 

environmental samples (0.0 to 0.5 ft and 1.0 to 1.5 ft bgs) will be collected from the paint spill 

location on the soil northeast of the Paint Storage Rack.  Three surface (0.0 to 0.5 ft bgs) samples will 

be collected from each of the remaining sides (northwest, southeast, and southwest) of the Paint 

Storage Rack.  Additionally, two surface (0.0 to 0.5 ft bgs) samples will be collected from the 

northeastern and southwestern sides of the former Painters Shed.  Additional samples will be 

collected if other biasing factors are identified.

Historical Spill - Two samples (0.0 to 0.5 ft and 1.0 to 1.5 ft bgs) will be collected from the historical 

spill located on the southeastern side of the former Painters Shed.  The exact location will be 

determined using GPS coordinates provided in the document that first identified the spill 

(REECo, 1995).  The sample will be collected using a scoop and pan.  Additional samples will be 

collected if other biasing factors are identified. 

Proposed Decision I sample locations are shown in Figure A.9-2.  
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Figure A.9-2
Proposed Sample Locations at CAS 02-44-02, Paint Spills and French Drain
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A.9.5 CAS 02-59-01, Septic System

At CAS 02-59-01, the following features will be investigated:

Septic Tank - A sample will be collected for each phase of material present in any compartment 

within the septic tank and distribution box, if present.  The samples will be collected using the most 

appropriate method for the material being collected (e.g., composite liquid waste sampler 

[COLIWASA] for liquid, extended scoop for sludge).  Sampling outside the tank will include two 

samples from below the inlet and outlet pipe connections.  Another two samples will be collected 

from each end of the base of the tank; these sample locations will be altered if biasing factors are 

encountered.  If a distribution box is present, samples will be collected from below the influent and 

effluent piping at the base of the distribution box.  These samples will be accessed using a backhoe or 

similar equipment, and collected using a grab sampling technique. 

Leachfield - Six samples will be collected from the proximal and distal ends of the outer and center 

leachlines.  The samples will be accessed using a backhoe or similar equipment, and collected using a 

grab sampling technique. 

If COCs are identified in the septic system, then the piping associated with the septic tank and leach 

field will be video surveyed to identify breaches, if present.  If breaches are identified, Decision II 

samples will be collected as appropriate.

Proposed Decision I sample locations are shown in Figure A.9-3.  
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Figure A.9-3
Proposed Sample Locations at CAS 02-59-01, Septic System
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A.9.6 CAS 02-60-01, Concrete Drain

At CAS 02-60-01, the concrete drain and surrounding soil will be sampled.  One sample will be 

collected from the lowest point of the interior of the concrete drain.  Another sample will be collected 

from below the base of the concrete drain at the native soil interface.  Because the drain has been 

backfilled with native soil, the interior will need to be excavated either by using a backhoe with a 

narrow bucket or hand excavation (e.g., using shovels).  If biasing factors are identified during 

excavation, additional samples will be collected.  The base of the drain will be accessed using the 

backhoe or similar equipment.  Samples will be collected using a grab sampling technique.

Excavation will be completed near the outside of the drain to determine the source of the two 

anomalies identified during a geophysical survey.  It is anticipated that the anomalies represent 

shallow subsurface metal debris and are not of environmental concern.  Therefore, if there is no 

indication of an environmental release associated with the debris, no sampling is required.  Upon 

excavation, if a feature is present that could have resulted in an environmental release (e.g., piping), 

a sampling strategy will be implemented that is typical to that type of feature.  

Proposed Decision I sample locations are shown in Figure A.9-4.  
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Figure A.9-4
Proposed Sample Locations at CAS 02-60-01, Concrete Drain
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A.9.7 CAS 02-60-02, French Drain

At CAS 02-60-02, the following features will be investigated:

French Drain - One sample will be collected from the lowest point from the interior of the french 

drain.  Another sample will be collected at the native interface below the base of the drain.  The 

samples will be accessed using a backhoe or similar equipment, and collected using a grab sampling 

technique.  If biasing factors are encountered during the excavation, additional samples will be 

collected at locations selected by the Site Supervisor. 

Elongated Drains - Two samples will be collected of the sediment from within each of the drains.  

Additionally, two samples will be collected from below the drains at the native soil interface.  If 

biasing factors are identified, samples will be collected from locations selected by the Site Supervisor.  

Because the drains are shallow, the samples can be collected with hand sampling tools.  If the native 

soil interface below the drains cannot be accessed by hand excavation (e.g., hand auger), a backhoe or 

similar equipment may be used. 

Proposed Decision I sample locations are shown in Figure A.9-5.  
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Figure A.9-5
Proposed Sample Locations at CAS 02-60-02, French Drain
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A.9.8 CAS 02-60-03, Steam Cleaning Drain

At CAS 02-60-03, the following features will be investigated:

Steam Cleaning Sump - One sample will be collected of the surface material present inside the steam 

cleaning sump.  Another sample will be collected at the native soil interface below the material that 

has collected in or at the bottom of the sump.  The grate will be removed and the samples will be 

accessed using a backhoe or similar equipment.  Additional samples of the material within the sump 

will be collected if biasing factors (e.g., staining, odors, radioactivity) are identified during 

excavation.  Four surface (0.0 to 0.5 ft bgs) samples will be collected of the soil surrounding each side 

of the sump.  The samples will be collected using a grab sampling technique.  If biasing factors are 

encountered during excavation and sample collection, additional samples will be collected from 

locations selected by the Site Supervisor.

Steam Cleaning Pad and Outfall - The outfall will be surveyed to determine whether the drain 

located on the adjacent steam cleaning pad is the source.  If the pipe is associated with the drain and is 

a discharge pipe, then one surface (0.0 to 0.5) sample will be collected at the outfall opening.  If it is 

determined that the pipe was a conduit pipe or some other feature that is not suspected to be a source 

of environmental concern, then no samples will be collected at this location and additional 

investigation will be completed to determine the discharge point for the drain.  Samples will be 

collected at the discharge point for the drain.  Additionally, four surface (0.0 to 0.5 ft bgs) samples 

will be collected of the soil surrounding each side of the steam cleaning pad. 

If biasing factors are encountered during excavation and sample collection, additional samples will be 

collected from locations selected by the Site Supervisor.

Proposed Decision I sample locations are shown in Figure A.9-6.  
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Figure A.9-6
Proposed Sample Locations at CAS 02-60-03, Steam Cleaning Drain
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A.9.9 CAS 02-60-04, French Drain

At CAS 02-60-04, the french drain and surrounding soil will be investigated.  One sample will be 

collected from the lowest point from the interior of the french drain.  Another sample will be collected 

at the native interface below the base of the drain.  Because the drain is small in diameter; surrounded 

by thick, reinforced concrete; and has potentially been backfilled, the samples will be accessed using 

the most appropriate equipment to obtain the samples discussed (i.e., hand auger and/or backhoe).  If 

biasing factors are encountered during the excavation, additional samples will be collected at 

locations selected by the Site Supervisor. 

Proposed Decision I sample locations are shown in Figure A.9-7. 
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Figure A.9-7
Proposed Sample Locations at CAS 02-60-04, French Drain
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A.9.10 CAS 02-60-05, French Drain

At CAS 02-60-05, the french drain and surrounding soil will be investigated.  One sample will be 

collected from the lowest point from the interior of the french drain.  Another sample will be 

collected at the native interface below the base of the drain.  The samples will be accessed using a 

backhoe or similar equipment, and collected using a grab sampling technique.  If biasing factors are 

encountered during the excavation, additional samples will be collected at locations selected by the 

Site Supervisor.

Proposed Decision I sample locations are shown in Figure A.9-8. 
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Figure A.9-8
Proposed Sample Locations at CAS 02-60-05, French Drain
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A.9.11 CAS 02-60-06, French Drain

At CAS 02-60-06, the french drain and surrounding soil will be investigated.  The location of the 

french drain has not been identified due to heavy vegetation surrounding the associated building’s 

foundation.  Vegetation, and possibly some surface soil, will be removed to locate the french drain.  If 

the feature identified is similar to the other french drains within CAU 562, a similar sampling strategy 

will be implemented.  One sample will be collected from the lowest point from the interior of the 

french drain and another sample collected at the native interface below the base of the drain.  If the 

feature identified has additional system components, such as piping, or is not similar to the other 

french drains in CAU 562, additional sampling or an altered sampling strategy will be performed as 

determined by the Site Supervisor.  The Site Supervisor will use professional judgment to select 

locations most likely to be contaminated by a COC, if present.  If the configuration of the system is 

different and is outside the scope of the CSM, work will be temporarily suspended and the situation 

reviewed.  Recommendations will be made to the decision-makers on how to proceed. 

The method used to access and collect samples will be determined during the field investigation.  If 

biasing factors are encountered during the excavation to access sample locations, additional samples 

will be collected. 

Because the configuration of the french drain is not known, a figure showing the proposed Decision I 

sample locations is not included.

A.9.12 CAS 02-60-07, French Drain

At CAS 02-60-07, the french drain and surrounding soil will be investigated.  The location of the 

french drain has not been identified due to heavy vegetation surrounding the associated building’s 

foundation.  Vegetation, and possibly some surface soil, will be removed to locate the french drain.  If 

the feature identified is similar to the other french drains within CAU 562, a similar sampling strategy 

will be implemented.  One sample will be collected from the lowest point from the interior of the 

french drain and another sample collected at the native interface below the base of the drain.  If the 

feature identified has additional system components, such as piping, or is not similar to the other 

french drains in CAU 562, additional sampling or an altered sampling strategy will be performed as 

determined by the Site Supervisor.  The Site Supervisor will use professional judgment to select 
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locations most likely to be contaminated by a COC, if present.  If the configuration of the system is 

different and is outside the scope of the CSM, work will be temporarily suspended and the situation 

reviewed.  Recommendations will be made to the decision-makers on how to proceed. 

The method used to access and collect samples will be determined during the field investigation.  If 

biasing factors are encountered during the excavation to access sample locations, additional samples 

will be collected. 

Because the configuration of the french drain is not known, a figure showing the proposed Decision I 

sample locations is not included.

A.9.13 CAS 23-60-01, Mud Trap Drain and Outfall

At CAS 23-60-01, the following features will be investigated:

Mud Trap - A sample of the material located in the trench drain within the wash shed that leads to the 

mud trap will be collected.  This sample will be collected from the location where the largest volume 

of sediments exist.  The drain will be inspected for the presence of biasing factors (e.g., staining, 

radioactivity, odors).  If biasing factors are present, additional representative sample(s) of the 

sediments will be collected.  A sample will also be collected for each phase of material present within 

the mud trap.  The samples will be collected using the most appropriate method for the material being 

collected (e.g., COLIWASA for liquid, extended scoop for sludge).  Samples outside the mud trap 

will not be collected due to accessibility issues.  However, if COCs are identified inside the mud trap, 

samples may be collected below the inlet and outlet piping by hand excavation to determine whether 

there has been a release. 

Grease Rack - The area below the grease rack will be visually surveyed to locate biasing factors 

from which sample locations will be selected.  If no biasing factors are present, one surface 

(0.0 to 0.5 ft bgs) sample will be collected from two locations beneath the grease rack, as shown in 

Figure A.9-9.  If biasing factors are determined to be present below the layer of gravel, then the 

locations may be changed and/or additional samples may be collected.  The samples will be collected 

using a grab sampling technique.
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Outfall - The opening of the outfall is not visible and will need to be excavated for sampling.  

One sample will be collected at the opening of the outfall.  A visual survey will be conducted of 

the area downstream of the outfall to look for biasing factors.  If biasing factors are identified, 

surface (0.0 to 0.5 ft bgs) samples will be collected.  Samples will be collected using a grab 

sampling technique. 

Proposed Decision I sample locations are shown in Figure A.9-9.  
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Figure A.9-9
Proposed Sample Locations at CAS 23-60-01, Mud Trap Drain and Outfall
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A.9.14 CAS 23-99-06, Grease Trap

At CAS 23-99-06, the grease trap will be investigated.  Initial sampling will be to collect a sample of 

the contents of the grease pit.  If this sample demonstrates that the contents are contaminated, then the 

sediments will be removed, and the base of the trap will be inspected for cracks.  If the integrity of the 

pit is acceptable, then no further sampling will be conducted.  However, if the pit is cracked, and it is 

determined that this is a significant vertical migration pathway, discussions will be held with NDEP 

to determine the path forward.  A sample will be collected of the material present within the trap.  The 

samples will be collected using the most appropriate method for accessing the material (e.g., extended 

scoop).  Samples outside the grease trap will not be collected because of accessibility issues.

Proposed Decision I sample locations are shown in Figure A.9-10. 
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Figure A.9-10
Proposed Sample Locations at CAS 23-99-06, Grease Trap
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A.9.15 CAS 25-60-04, Building 3123 Outfalls

At CAS 25-60-04, the following features will be investigated:

Drain A - One sample will be collected at the elbow, which was the original outfall opening (25 ft 

west of the building).  Another sample will be collected at the current outfall opening (approximately 

100 ft south of the original outfall opening).  A visual survey will be conducted to look for biasing 

factors.  If biasing factors are identified, additional samples will be collected.  Samples will be 

collected using a grab sampling technique. 

Drain B - The opening of the outfall is not visible and will need to be hand excavated for sampling.  

One sample will be collected at the opening of the outfall.  A visual survey will be conducted to look 

for biasing factors.  If biasing factors are identified, additional samples will be collected.  Samples 

will be collected using a grab sampling technique or another appropriate method if the pipe is not at a 

shallow depth.

The piping configuration for both outfalls, Drains A and B, will be determined through either 

excavation, camera survey, or a geophysical survey.  Additional samples may be collected if biasing 

factors are found (e.g., at pipe ends, joints, breaches). 

Proposed Decision I sample locations are shown in Figure A.9-11. 
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Figure A.9-11
Proposed Sample Locations at CAS 25-60-04, Building 3123 Outfalls
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PHOTOGRAPH LOG 

PHOTOGRAPH 
NUMBER DATE CORRECTIVE ACTION SITE DESCRIPTION 

1 10/26/2011 CAS 02-26-11, Lead Shot Before Closure Activities 

2 10/26/2011 CAS 02-26-11, Lead Shot During Closure Activities 

3 01/18/2012 CAS 02-26-11, Lead Shot After Closure Activities 

4 11/01/2011 CAS 02-44-02, Paint Spills and French Drain Asbestos Tile 

5 11/01/2011 CAS 02-44-02, Paint Spills and French Drain After Removal of Asbestos 

6 11/30/2011 CAS 02-44-02, Paint Spills and French Drain Paint Rack 

7 11/30/2011 CAS 02-44-02, Paint Spills and French Drain Paint Rack Removal 

8 12/15/2011 CAS 02-44-02, Paint Spills and French Drain Paint on Concrete Pads 

9 01/12/2012 CAS 02-44-02, Paint Spills and French Drain After Removal of Paint 

10 06/06/2011 CAS 02-44-02, Paint Spills and French Drain Small Building 

11 01/03/2012 CAS 02-44-02, Paint Spills and French Drain Removal of Small Building 

12 01/03/2012 CAS 02-44-02, Paint Spills and French Drain Removal of Small Building 

13 12/15/2011 CAS 02-44-02, Paint Spills and French Drain Soil Excavation 

14 11/15/2011 CAS 02-59-01, Septic System Pumping Liquid 

15 11/15/2011 CAS 02-59-01, Septic System Disposal of Liquid 

16 12/07/2011 CAS 02-59-01, Septic System Excavation of Tank 

17 12/08/2011 CAS 02-59-01, Septic System Tank after Removal of Lids 

18 12/08/2011 CAS 02-59-01, Septic System Solidification of Sludge 

19 12/12/2011 CAS 02-59-01, Septic System Removal of Solidified Sludge and Tank 

20 12/13/2011 CAS 02-59-01, Septic System Excavation after Removal of Tank 

21 04/02/2012 CAS 02-60-03, Steam Cleaning Drain Backfilled Excavation 

22 12/14/2011 CAS 02-60-05, French Drain Excavation of Soil 

23 12/14/2011 CAS 02-60-05, French Drain Soil Excavation 

24 04/02/2012 CAS 02-60-05, French Drain Backfilled Excavation 

25 01/19/2012 CAS 23-60-01, Mud Trap Drain and Outfall Removal of Outfall Pipe 

26 01/19/2012 CAS 23-60-01, Mud Trap Drain and Outfall Mud Trap 

27 01/19/2012 CAS 23-60-01, Mud Trap Drain and Outfall Removal of Mud Trap 

28 01/19/2012 CAS 23-99-06, Grease Trap Before Removal of Sediment 

29 01/19/2012 CAS 23-99-06, Grease Trap After Removal of Sediment 

30 01/19/2012 CAS 23-99-06, Grease Trap Backfilled Grease Trap 

31 01/23/2012 CAS 25-60-04, Building 3123 Outfalls Outfall Pipe 

32 01/23/2012 CAS 25-60-04, Building 3123 Outfalls Outfall Pipe 

https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-26-11�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-26-11�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-26-11�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-44-02�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-44-02�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-44-02�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-44-02�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-44-02�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-44-02�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-44-02�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-44-02�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-44-02�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-44-02�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-59-01�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-59-01�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-59-01�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-59-01�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-59-01�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-59-01�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-59-01�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-60-03�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-60-02�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-60-02�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-60-02�
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PHOTOGRAPH 
NUMBER DATE CORRECTIVE ACTION SITE DESCRIPTION 

33 01/23/2012 CAS 25-60-04, Building 3123 Outfalls After Removal of Outfall Pipe 

34 01/24/2012 CAS 25-60-04, Building 3123 Outfalls Excavation of Soil 

35 03/13/2012 CAS 25-60-04, Building 3123 Outfalls Excavation and Verification Sample Locations 

36 03/20/2012 CAS 25-60-04, Building 3123 Outfalls Backfilled Excavation 
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Photograph 1:  CAS 02-26-11, Lead Shot, Before Closure Activities, 10/26/2011 

 

 
Photograph 2:  CAS 02-26-11, Lead Shot, During Closure Activities, 10/26/2011 

 

https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-26-11�
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Photograph 3:  CAS 02-26-11, Lead Shot, After Closure Activities, 01/18/2012 

 

 
Photograph 4:  CAS 02-44-02, Paint Spills and French Drain, Asbestos Tile, 11/01/2011 

 

https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-26-11�
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Photograph 5:  CAS 02-44-02, Paint Spills and French Drain,  

After Removal of Asbestos, 11/01/2011 
 

 
Photograph 6:  CAS 02-44-02, Paint Spills and French Drain, Paint Rack, 11/30/2011 

 

https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-44-02�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-44-02�
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Photograph 7:  CAS 02-44-02, Paint Spills and French Drain,  

Paint Rack Removal, 11/30/2011 
 

 
Photograph 8:  CAS 02-44-02, Paint Spills and French Drain,  

Paint on Concrete Pads, 12/15/2011 
 

https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-44-02�
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 Photograph 9:  CAS 02-44-02, Paint Spills and French Drain,  

After Removal of Paint, 01/12/2012 
 

 
Photograph 10:  CAS 02-44-02, Paint Spills and French Drain,  

Small Building, 06/06/2011 
 

https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-44-02�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-44-02�
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Photograph 11:  CAS 02-44-02, Paint Spills and French Drain,  

Removal of Small Building, 01/03/2012 
 

 
Photograph 12:  CAS 02-44-02, Paint Spills and French Drain,  

Removal of Small Building, 01/03/2012 
 

https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-44-02�
https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-44-02�
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Photograph 13:  CAS 02-44-02, Paint Spills and French Drain, Soil Excavation, 12/15/2011 

 

 
Photograph 14:  CAS 02-59-01, Septic System, Pumping Liquid, 11/15/2011 

 

https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-44-02�
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Photograph 15:  CAS 02-59-01, Septic System, Disposal of Liquid, 11/15/2011 

 

 
Photograph 16:  CAS 02-59-01, Septic System, Excavation of Tank, 12/07/2011 

 

https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-59-01�
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Photograph 17:  CAS 02-59-01, Septic System, Tank after Removal of Lids, 12/08/2011 

 

 
Photograph 18:  CAS 02-59-01, Septic System, Solidification of Sludge, 12/08/2011 

 

https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-59-01�
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Photograph 19:  CAS 02-59-01, Septic System,  

Removal of Solidified Sludge and Tank, 12/12/2011 
 

 
Photograph 20:  CAS 02-59-01, Septic System, Excavation after Removal of Tank, 12/13/2011 

 

https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-59-01�
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Photograph 21:  CAS 02-60-03, Steam Cleaning Drain, Backfilled Excavation, 04/02/2012 

 

 
Photograph 22:  CAS 02-60-05, French Drain, Excavation of Soil, 12/14/2011 

 

https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-60-03�
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Photograph 23:  CAS 02-60-05, French Drain, Soil Excavation, 12/14/2011 

 

 
Photograph 24:  CAS 02-60-05, French Drain, Backfilled Excavation, 04/02/2012 

 

https://empcs.nv.doe.gov/ffaco/CAS_Info.aspx?CAS=02-60-02�
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Photograph 25:  CAS 23-60-01, Mud Trap Drain and Outfall,  

Removal of Outfall Pipe, 01/19/2012 
 

 
Photograph 26:  CAS 23-60-01, Mud Trap Drain and Outfall, Mud Trap, 01/19/2012 
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Photograph 27:  CAS 23-60-01, Mud Trap Drain and Outfall,  

Removal of Mud Trap, 01/19/2012 
 

 
Photograph 28:  CAS 23-99-06, Grease Trap, Before Removal of Sediment, 01/19/2012 

 



CAU 562 Closure Report 
Section:  Appendix D 
Revision:  0 
Date:  August 2012 

D-17 

 

 
Photograph 29:  CAS 23-99-06, Grease Trap, After Removal of Sediment, 01/19/2012 

 

 
Photograph 30:  CAS 23-99-06, Grease Trap, Backfilled Grease Trap, 01/19/2012 
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Photograph 31:  CAS 25-60-04, Building 3123 Outfalls, Outfall Pipe, 01/23/2012 

 

 
Photograph 32:  CAS 25-60-04, Building 3123 Outfalls, Outfall Pipe, 01/23/2012 
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Photograph 33:  CAS 25-60-04, Building 3123 Outfalls,  

After Removal of Outfall Pipe, 01/23/2012 
 

 
Photograph 34:  CAS 25-60-04, Building 3123 Outfalls, Excavation of Soil, 01/24/2012 
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Photograph 35:  CAS 25-60-04, Building 3123 Outfalls,  

Excavation and Verification Sample Locations, 03/13/2012 
 

 
Photograph 36:  CAS 25-60-04, Building 3123 Outfalls, Backfilled Excavation, 03/20/2012 
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