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Executive Summary

The Corrective Action Investigation Plan for Corrective Action Unit 240, the Area 25 Vehicle 

Washdown, has been developed in accordance with the Federal Facility Agreement and Consent 

Order that was agreed to by the U.S. Department of Energy, Nevada Operations Office; the 

Nevada Division of Environmental Protection; and the U.S. Department of Defense.  Corrective 

Action Unit 240 consists of the following three Corrective Action Sites:

• Corrective Action Site 25-07-01, Vehicle Washdown Area
• Corrective Action Site 25-07-02, Vehicle Washdown Area
• Corrective Action Site 25-07-03, Vehicle Washdown Station

Two of the Corrective Action Sites were used to decontaminate reactor parts (F and J Road

vehicles and equipment associated with Area 25 operations and animals associated with th

Beagle Experiment (RADSAFE Pad) (Sorom, 1998).  

Based on the site history collected to support the Data Quality Objectives process, contam

of potential concern vary for the Corrective Action Sites but generally include volatile organ

compounds, semivolatile organic compounds, Resource Conservation and Recovery Act metals, 

polychlorinated biphenyls, petroleum hydrocarbons, and radionuclides such as strontium-9

cesium-137, and isotopic uranium and plutonium.  A conceptual site model for the Correcti

Action Unit was developed as follows:  

• Liquid waste associated with decontamination activities may have been released to 
soils at two of the Corrective Action Sites (F and J Roads Pad and RADSAFE Pad).

• Gases and liquid gases associated with gas sampling activities may have been rele
the soils at one of the Corrective Action Sites (Propellant Pad).

• Lateral extent of contaminants of potential concern is limited to the proximity of the s
components.

• Vertical extent of contaminants of potential concern is unknown, but expected to be 
limited due to former intermittent use and because there are no current driving force
there are low precipitation rates.

• Depth to groundwater at the nearest well is approximately 317 meters (1,040 feet); 
groundwater impacts are not expected.
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• Future use of the site is assumed to be light industrial and industrial.

• Potential exposure pathways are limited to ingestion, inhalation, and dermal contact. 

A more detailed conceptual site model is presented in Section 3.0 of this Corrective Action 

Investigation Plan and Section A.2.0 of Appendix A.  The conceptual model serves as the bas

the sampling strategy.

The technical approach for investigating this Corrective Action Unit consists of the following 

activities:

• Perform video camera surveys to evaluate condition of piping and to locate components
Corrective Action Unit.

• Collect surface and near-surface samples using a direct-push method. 

• Conduct field screening to direct sampling activities and provide a qualitative assessme
conditions.

• Sample step-out locations as required to define extent of contaminants of potential con

• Conduct laboratory analysis of environmental samples for contaminants of potential con
specific to individual Corrective Action Sites.

• Conduct trenching or drilling to locate site components or to investigate vertical extent o
contaminants of potential concern beyond the limits of the direct-push method, if require

Field screening methods will be used to detect volatile organics and radionuclides.  Samples w

collected for laboratory analysis at each sample location.  Additional sampling and analytical d

are presented in Section 4.0, and details of the waste management strategy are included in Se

of this Corrective Action Investigation Plan.

Under the Federal Facility Agreement and Consent Order, the Corrective Action Investigation Plan 

will be submitted to the Nevada Department of Environmental Protection for approval.  Field w

will be conducted following approval of the plan.  The results of the field investigation will supp

defensible evaluation of corrective action alternatives in the Corrective Action Decision Docum
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1.0 Introduction

This Corrective Action Investigation Plan (CAIP) has been developed in accordance with the Federal 

Facility Agreement and Consent Order (FFACO) that was agreed to by the U.S. Department of 

Energy, Nevada Operations Office (DOE/NV); the State of Nevada Division of Environmental 

Protection (NDEP); and the U.S. Department of Defense (FFACO, 1996).  The CAIP is a document 

that provides or references all of the specific information for investigation activities associated with 

Corrective Action Units (CAUs) or Corrective Action Sites (CASs).  According to the FFACO, CASs 

are sites potentially requiring corrective action(s) and may include solid waste management units or 

individual disposal or release sites (FFACO, 1996).  Corrective Action Units consist of one or more 

CASs grouped together based on geography, technical similarity, or agency responsibility for the 

purpose of determining corrective actions.

This CAIP contains the environmental sample collection objectives and the criteria for conducting 

site investigation activities at CAU 240, Area 25 Vehicle Washdown, which is located on the Nevada 

Test Site (NTS).  The NTS is approximately 105 kilometers (km) (65 miles [mi]) northwest of 

Las Vegas, Nevada (Figure 1-1).  Corrective Action Unit 240 is comprised of the following CASs:

• CAS 25-07-01, Vehicle Washdown Area (hereafter referred to as the Propellant Pad), 
consisting of the following components in addition to potentially contaminated soils:  
concrete pad, emergency shower pad, box hydrant and hose rack, and leaking water faucet. 
Although utilit ies (power and water) were disconnected from Building 4839 and a Facility 
Closure Inspection was performed by Bechtel Nevada in December 1996 (BN, 1996), the 
faucet was observed to be leaking during an IT site visit performed on September 28, 1998.

• CAS 25-07-02, Vehicle Washdown Area (hereafter referred to as the F and J Roads Pad), 
consisting of the following components in addition to potentially contaminated soils:  
concrete pad, gravel sump, concrete trailer pads, sewer pipe and drain connection, and metal 
grate.

• CAS 25-07-03, Vehicle Washdown Station (hereafter referred to as the Radiological Safety 
[RADSAFE] Pad), consisting of the following components in addition to potentially 
contaminated soils:  concrete pad, metal grates, asbestos cement drain pipe, dry well, and 
cleanout. 

All  three CASs are located in Area 25 of the NTS (Figure 1-2).  The Propellant Pad is located in the 

Central Support Area (CSA) at the Central Propellant Storage Area east of Building 4839 
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(Figure 1-3).  This CAS was used as a sampling location to test gases and liquid gases such as 

hydrogen (the most common), propane, helium, nitrogen, and oxygen.  The F and J Roads Pad is 

located at the southwest corner of the intersections of F Road and J Road (Figure 1-4).    Vehicles and 

disassembled engine and reactor parts coming from the nearby Nuclear Rocket Development Station 

facilities, including Test Cell A and Test Cell C, were screened for radioactive contamination, and 

then decontaminated on the vehicle washdown pad.  The RADSAFE Pad is located north of Building 

3152, the RADSAFE building (Figure 1-5).  Vehicles and parts associated with the Area 25 reactors 

and dogs from the Beagle Experiment were decontaminated at this vehicle washdown station.

The surface and subsurface soils at this CAU may have been impacted by volatile organic compounds 

(VOCs), semivolatile organic compounds (SVOCs), metals, total petroleum hydrocarbons (TPH), 

polychlorinated biphenyls (PCBs), and/or radionuclides (such as strontium-90 [F and J Roads Pad], 

cesium-137, and isotopic uranium and plutonium) associated with decontamination activities.

1.1 Purpose

This CAIP presents a plan to investigate the nature and extent of contaminants of potential concern 

(COPCs) at CAU 240.  The purpose of the corrective action investigation described in this CAIP is to:

• Identify the presence and nature of COPCs.

• Determine the vertical and lateral extent of COPCs.

• Provide sufficient information and data to develop and evaluate appropriate corrective a
for each of the CAS.

This CAIP was developed using the U.S. Environmental Protection Agency’s (EPA) Data Qual

Objectives (DQOs) (EPA, 1994c) process to clearly define the goals for collecting environmen

data, to determine data uses, and to design a data collection program that will satisfy these us

DQO scoping meeting was held prior to preparation of this plan; a brief summary of the DQOs

presented in Section 3.4.  A more detailed summary of the DQO process and results is include

Appendix A.
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1.2 Scope

The scope of this CAIP is to resolve the problem statement identified in the DQO process (see 

Appendix A) which states that radioactive and possibly hazardous wastes were released at the CAU 

and that existing data are insufficient to support selection of a preferred corrective action for the 

CAU.  Therefore, the scope of the corrective action investigation includes the following tasks:

• Perform video camera surveys to evaluate condition of piping and to locate components
CAU.

• Collect surface and near-surface samples using a direct-push method.  

• Conduct field screening to direct sampling activities and provide a qualitative assessme
conditions (potential limitations in field screening capabilities [i.e., for SVOCs and PCBs
will be addressed through laboratory analysis).

• Sample step-out locations as required to define extent of COPCs.

• Conduct laboratory analysis of environmental samples for COPCs specific to individual
CASs.

• Conduct trenching or drilling as required to locate site components or to investigate ver
extent of COPCs beyond the limits of the direct-push method.

1.3 CAIP Contents

Section 1.0 of this CAIP provides an introduction to this project, including the purpose and sco

this corrective action investigation.  The remainder of the document details the investigation st

and complies with FFACO (1996) requirements that CAIPs address the following elements:

• Management
• Technical aspects
• Quality assurance
• Health and safety
• Public involvement
• Field sampling
• Waste management

The managerial aspects of this project are discussed in the DOE/NV Project Management Plan 

(DOE/NV, 1994) and the site-specific Field Management Plan that will be developed prior to fie

activities.  A facility description is presented in Section 2.0.  The technical aspects of this CAIP
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contained in Section 3.0 and 4.0 of this document and in the DQO summary presented in Appendix A.  

Also discussed in Section 4.0 are the field sampling activities and general health and safety concerns.  

General field and laboratory quality assurance and quality control (QA/QC) issues, including 

collection of quality control (QC) samples, are presented in the Industrial Sites Quality Assurance 

Project Plan (QAPP) (DOE/NV, 1996b); the methods for field QA/QC are discussed in approved 

procedures.  The generic health and safety aspects of this project are discussed in the Environmental 

Restoration Project Health and Safety Plan (HASP) (DOE/NV, 1998a) and will also be supplemented 

with a site-specific HASP (SSHASP) written prior to the start of field work.  No CAU-specific public 

involvement activities are planned at this time; however, an overview of public involvement is 

documented in the “Public Involvement Plan” in Appendix V of the FFACO (1996).  Waste 

management issues are discussed in Section 5.0.  The project schedule and records availabil

information for this CAIP are discussed in Section 6.0, while Section 7.0 provides a list of proje

references.
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2.0 Facility Description

2.1 Physical Setting

The three CASs of CAU 240 are located within Area 25, Nuclear Rocket Development Station 

(NRDS), of the NTS.  The Propellant Pad is located north of the CSA along 2nd Street North, east of 

Building 4839.  The F and J Roads Pad is located at the southwest corner of the intersection of F and 

J Roads.  The RADSAFE Pad is located on the north side of Cane Spring Road, north of the 

RADSAFE Building (Building 3152) (Figure 1-2).

Topographically, Area 25 (Jackass Flats) is an intermontane valley bordered by highlands on all sides 

except for a large drainage outlet to the southwest.  Elevations range from 1,020 to 1,670 meters (m) 

(3,400 to 5,600 feet [ft]).  The dominant plant community is Larrea-Ambrosia associated with a 

transition zone between the Mojave and Great Basin Deserts (DOE/NV, 1988).

Jackass Flats is a basin formed by structural deformation, mainly faulting of Paleozoic rocks, 

consisting of carbonate and clastic sediments, approximately 6,700 m (22,000 ft) thick.  They are 

overlain by welded and semi-welded ash flow and ash fall tuffs of Tertiary age, approximately 

1,500 m (5,000 ft) thick.  Block faulting has displaced both the Paleozoic strata and the Tertiary 

pyroclastic rocks as much as 2,000 ft, creating trough-like depressions.  Valley fill washed into these 

depressions is as much as 1,900 ft thick in south-central Yucca Flat (SNPO, 1970).

The Jackass Flats basin is filled by alluvial, colluvial, and volcanic rocks of Cenozoic age.  The 

alluvium and colluvium are above the saturated zone throughout most of Jackass Flats.  Paleozoic 

sedimentary rocks, limestone, and dolomite occur at greater depths.  In western Jackass Flats, a 

highly fractured welded-tuff aquifer (Topopah Spring Member) is an important water-producing unit.  

Groundwater flow for the region is generally to the south and southwest (DOE/NV, 1988).

Three water supply wells, Wells J-11, J-12, and J-13, are within the NRDS.  Yucca Flat, Frenchman 

Flat, and Jackass Flats are believed to be hydraulically connected, with groundwater moving along 

fracture zones in the carbonates.  It is thought that the present groundwater is a result of rainfall in the 

past, and that no significant recharge of groundwater is occurring now (SNPO, 1970).
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Surface water flow is ephemeral and is a function of variations in annual climate patterns.  Climate in 

this area is affected by the rain shadow of the Sierra Nevada.  The average annual rainfall for Jackass 

Flats is approximately 10 centimeters (cm) (4 inches [in.]).  Most of the precipitation (approximately 

65 percent) for the area occurs between October and April as a result of Pacific Coast storms.  The 

remaining precipitation occurs in the summer months and is the result of convection of moist air 

brought on by southeasterly winds from the Gulf of Mexico, or cyclonic lows developed over the 

Great Basin.  Summer showers are generally isolated and precipitation is variable.  Occasionally, 

storms move directly from the Gulf of California, resulting in wide-spread heavy rain 

(DOE/NV, 1988).  

2.2 Operational History

Although all three of the CASs are referred to as either a Vehicle Washdown Station or Vehicle 

Washdown Area, only two of the three CASs, the F and J Roads Pad and the RADSAFE Pad, are 

believed to have actually been used as washdown stations or areas.  Each CAS consists of a concrete 

pad equipped with water and power and some form of drainage.  Operational histories of the three 

CASs are described in Sections 2.2.1, 2.2.2, and 2.2.3.

2.2.1 Corrective Action Site 25-07-01 (Propellant Pad)

The 1969-1970 Master Plan for the NRDS indicates that the Propellant Pad is part of the Central 

Propellant Support Area (CPSA) (Figure 1-3) (SNPO, 1970).  The CPSA was designed for the 

sampling of gases and liquid gases as the dewars arrived at the NRDS from the supplier.  Sampling 

was performed prior to releasing the gases and liquid gases to the test cells in the NRDS.  The CPSA 

consists of the dewars sampling area or the Propellant Pad, a “K” bottle storage area, and a propellant 

building (Building 4839) (SNPO, 1970).  The nature, operational history, and process knowledge of 

the “K” bottle storage area is unknown; the dewars were containers used for compressed gas and 

liquid gas.  Liquid gases  and gases such as propane, helium, nitrogen, and oxygen, may also have 

been sampled at the CPSA (Garey, 1998).  Prior to sampling, the gas and liquid gas dewars were 

vented.  The use of the Propellant Pad for sampling gases and liquid gases probably continued 

through 1973, until the nuclear rocket tests were terminated.  The process of sampling these gases 

may or may not have introduced hazardous materials.
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Historical information indicates that construction of the Propellant Pad occurred between 

December 1965 and February 1967.  The site consists of a concrete pad approximately 12 m wide by 

21 m long by 15 cm thick (40 ft wide by 70 ft long by 6 in. thick).  The pad is reinforced concrete.  A 

safety shower is located at the southeast corner of the pad and a water hydrant and hose rack are 

located along the east edge of the pad.  Water was present for cleanup in the event of spillage during 

sampling at the pad.  The concrete pad slopes slightly to the east.  There is a graded drainage ditch 

east of the pad (SNPO, 1970).  

Building 4839 was constructed southwest of the Propellant Pad in 1968 to support activities at the 

CPSA (SNPO, 1970).  In 1989, Reynolds Electrical and Engineering Company, Inc. (REECo) Power 

and Communications organization began using Building 4839 to support the power maintenance 

function in Area 25.  The building was mainly used for material storage, repairs, and lunch breaks.  

Utilities (power and water) were disconnected from Building 4839 and a Facility Closure Inspection 

was performed by Bechtel Nevada in December 1996 (BN, 1996).  Nonetheless, the faucet was 

observed to be leaking during an IT site visit performed on September 28, 1998.

2.2.2 Corrective Action Site 25-07-02 (F and J Roads Pad)

The F and J Roads Pad was originally designed as a radiation check point and decontamination site.  

The F and J Roads Pad site consists of a concrete washdown pad, a gravel sump along the west side of 

the pad, two concrete trailer pads located east of the washdown, and remaining piping system 

(Figure 1-4).  The concrete washdown pad is approximately 5 m wide by 9 m long (15 ft wide by 30 ft 

long); the associated gravel sump is approximately 14 m by 13 m (46 ft by 43 ft) in size.  The depth of 

the sump is estimated to be 1.5 m (5 ft) based on visual observation.  The thickness of the gravel 

within the gravel sump is unknown.  The two concrete trailer pads are approximately 16 m long by 

1 m wide by 20 cm thick (53 ft long by 3.5 ft wide by 8 in. thick).

Historical information regarding the operation of the F and J Roads Pad site is limited.  Interviews 

with former workers at the NRDS indicate that the site was operated by PanAmerican Corporation 

during the 1960s and early 1970s.  Based on this information, the site is believed to have been used to 

decontaminate vehicles and possibly disassembled engine and reactor parts from Test Cell C.  

Interviews indicate that there was a trailer present during this time; however, the function of the 

trailer is unknown (Sorom, 1998).  Site drawings show that the site, along with the trailer pad, was 
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supplied with water from Test Cell A.  REECo construction drawings with no date also indicate a 

drain connection and pipe leading from the trailer pad into the gravel sump located west of the 

washdown pad.  The location of the pipe was verified through site visits (IT, 1998).

The concrete washdown pad slopes to the west towards the gravel sump.  There are no visible drains 

leading from the pad to the gravel sump so it is believed that the liquid from decontamination 

activities flowed from the surface of the pad down into the gravel sump.  It is unknown how often this 

site was used.  The concrete washdown pad is currently roped off and labeled as a Soil Radiation 

Contamination Area.  

2.2.3 Corrective Action Site 25-07-03 (RADSAFE Pad)

The RADSAFE Pad is located north of the Radiation Safety Building (Building 3152) in the Security 

Control Point and consists of a concrete washdown pad and associated dry well and clean-out pipe 

(Figure 1-5).  There is a drain/trench covered by a metal grate located along the north edge of the 

concrete pad.  There is an opening in the west end of the drain/trench.  The west opening leads to the 

dry well and it is not known if there is an east opening or if that opening leads to the clean-out pipe.  

The concrete washdown pad is approximately 9 m long by 6 m wide (30 ft wide by 18 ft wide).  The 

drain is approximately 0.6 m deep (2 ft deep).  The dry well is located approximately 31 m (102 ft) 

northwest of the concrete pad, is approximately 2.4 m wide by 2.4 m long by 1.5 m deep (8 ft wide by 

8 ft long by 5 ft deep), is filled with gravel, and is below grade (AEC, 1961).  Located along the south 

edge of the RADSAFE Pad, is a concrete drum storage pad and associated ramp.  The storage pad 

was reportedly used to store contaminated and radioactive materials (Sorom, 1998).  

The RADSAFE Building and Pad were originally designed as a radiation checkpoint and 

decontamination area for the NRDS and are believed to have been in operation from 1958, when the 

NRDS began operation, until the 1973 termination of the NRDS program.  Building 3152 was used 

for equipment pick up at the beginning of the day and for radiation-checking and decontaminating 

personnel at the end of the day (Hayes, 1998).  The washdown pad was originally intended to be a 

radiation control area and occasional decontamination facility.  Most vehicles were decontaminated at 

other facilities in the vicinity such as the Reactor Maintenance Assembly and Disassembly (R-MAD) 

and the Engine Maintenance Assembly and Disassembly (E-MAD) facilities.  Vehicles reentering the 

test cell and reactor facilities were decontaminated at the RADSAFE Pad.  Also, it is believed that 
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parts associated with reactor runs were decontaminated at the RADSAFE Pad.  These parts are not 

believed to have been the actual reactor parts.  Actual reactor parts were reported as being possibly 

decontaminated at the F and J Roads Pad.  In 1962, beagles associated with the Beagle Experiment  

were decontaminated at the RADSAFE Pad.  These dogs are said to have been radioactively 

contaminated.  The dogs were housed in kennels located east of the RADSAFE Building 

(Sorom, 1998).

2.3 Waste Inventory

The three CASs were constructed to support NRDS activities from the late 1950s to 1973, when the 

NRDS program was terminated.  Operations at the sites varied from sampling gas and liquid gas 

trucks (Propellant Pad) to decontaminating reactor parts and vehicles associated with the rocket tests 

(F and J Roads Pad), to decontaminating animals associated with aboveground testing at the NTS 

(RADSAFE Pad).  Each site was equipped with water and power.  The exact volume of water, if any, 

used during decontamination activities is unknown; therefore, the amount of rinsate released to the 

decontamination pads and surrounding areas is unknown.  These sites are not known to have received 

any type of waste nor does it appear that there is buried waste at the sites.  

2.4 Release Information

The source of potential contamination at the CASs depends on the activities conducted at the 

individual CASs.  At the Propellant Pad, the source of potential contamination would have been the 

release of the materials being sampled; however, given that this pad was used to sample gas and 

liquid gas, the result of contamination from a spill is unlikely.  At the F and J Roads Pad and the 

RADSAFE Pad, the source of potential contamination are radionuclides from decontaminating the 

vehicles, reactor parts, and animals, as well as hydrocarbons from vehicle decontamination activities.  

Releases are believed to have occurred at two of the concrete pads (F and J Roads Pad and 

RADSAFE Pad), the surface and subsurface soil adjacent to the pads, the gravel sump, and dry well 

and associated piping. 

2.5 Investigative Background

Past investigative activities at the sites include both surface soil sample collection and surface 

radiological surveys.  The results of these activities are discussed in the following subsections.
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2.5.1 Previous Sampling Effort

In 1997, IT Corporation (IT) sampled the surface soil at Propellant Pad and RADSAFE Pad.  One 

surface soil sample was collected from each of the two CASs at locations identified as those most 

likely to be contaminated based on the site layout.  Constituents detected above the contract required 

detection limits are listed in Table 2-1.  

The chemical data were compared to the Region IX Preliminary Remediation Goals (PRGs) 

(EPA, 1998).  The chemical concentrations from both the Propellant Pad and the RADSAFE Pad 

preliminary samples were below the corresponding PRGs, except for arsenic, which is within NTS 

Table 2-1
Preliminary Sampling Results CAU 240

CAS No. Sample Number Parameter Result Units PRGa

25-07-01 ERS00041

Methylene Chloride 26 µg/kg 20,000

Arsenic 3.2 mg/kg 3.0

Barium 86.0 mg/kg 100,000

Chromium 5.7 mg/kg 450

Lead 6.2 mg/kg 1,000

Aroclor-1254 110 µg/kg 1,300b

25-07-03 ERS00043

Acetone 40 µg/kg 6,100,000

Arsenic 4.3 mg/kg 3.0

Barium 162 mg/kg 100,000

Cadmium 4.0 mg/kg 930

Chromium 16.7 mg/kg 450

Lead 190 mg/kg 1,000

Americium - 241 5.11 pCi/g c

Cesium-137 3.71 pCi/g c

bis(2-Ethylhexy)Phthlate 700 µg/kg 210,000

ButylBenzylPhthalate 510 µg/kg 930,000

Di-N-Butylphthalate 440 µg/kg 110,000,000

Aroclor-1260 570 µg/kg 1,300b

aFor chemical constituents, EPA Region IX Preliminary Remediation Goals for Industrial Soils were used for
 comparison (EPA, 1998)
bCancer endpoint for polychlorinated biphenyls (EPA, 1998)
cActivities were greater than regional background activities from McArthur and Miller (1989)
mg/kg = Milligrams per kilogram
pCi/g = Picocuries per gram
µg/kg = Micrograms per kilogram
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arsenic background levels.  Two radionuclides, cesium-137 and americium-241, were detected at the 

RADSAFE Pad at concentrations above regional background concentrations (McArthur and Miller, 

1989).  Arsenic was detected above the corresponding PRG but was detected within background.  

Samples were not collected at the F and J Roads Pad due to elevated surface radiological readings.

2.5.2 Previous Radiological Survey Efforts

As part of the sampling effort performed in 1997 by IT, surface radiological surveys were performed 

at each of the three CASs prior to sample collection.  Sampling was not performed at the F and J 

Roads Pad due to elevated beta readings.  As a result of this survey, the site was roped off and labeled 

as a “Soil Contamination Area” (IT, 1997).   

A second surface radiological survey was performed at the three CASs in 1998 by IT to identify any 

locations of surface contamination and show radiological trending information.  Appendix C presents 

the results of the 1998 survey.  The results of the survey demonstrate the following:  

• Slightly elevated measurements for the Propellant Pad indicate that there may be a few 
scattered spots of elevated alpha/beta contamination on the concrete pad.  No radiological 
contamination was found on the soil or asphalt (Adams, 1998).

• The F and J Roads Pad has elevated beta and gamma measurements.  These measurements 
were identified on the soil directly west of the concrete pad and down the slope into the gravel 
sump, on the north edge of the concrete pad, and on the soil between the end of the gravel road 
and the edge of the concrete pad (Adams, 1998).

• The radiological surveys at RADSAFE Pad are consistent with background locations taken on
similar media in the near vicinity (Adams, 1998).  However, laboratory results indicated 
elevated levels of cesium-137 and americium-241.

2.5.3 National Environmental Policy Act (NEPA) Requirements

In accordance with the DOE/NV NEPA compliance program, a NEPA checklist shall be completed 

prior to commencement of site investigation activities at CAU 240.  This checklist requires DOE/NV 

projects to evaluate their proposed project against a list of several potential environmental impacts.  

These include, but are not limited to, air quality, chemical use, waste generation, noise level, and land 

use.  Completion of the checklist results in a determination of the appropriate level of NEPA 

documentation by the DOE/NV NEPA Compliance Off icer.
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3.0 Objectives

The DQOs are qualitative and quantitative statements that specify the quality of the data required to 

support potential courses of action for CAU 240.  The DQOs were developed to clearly define the 

uses for the environmental data and to design a data collection program appropriate to these uses.  

A conceptual site model was formulated to facilitate the DQO process and to help with data quality 

decisions.

3.1 Conceptual Site Model

The conceptual site model defines the expected nature and extent of contamination within CAU 240.  

The conceptual site model for this CAU is based on assumptions formulated from information 

presented in Section 2.0 and discussed during the DQO process.  The model is used to identify 

appropriate sampling strategy and data collection methods.  The conceptual site model and 

assumptions developed in the DQO process are presented in Appendix A and are summarized as 

follows:

• Liquid waste associated with decontamination activities was released to the soils at two
CASs (F and J Roads Pad and RADSAFE Pad).

• Gases and liquid gases associated with gas sampling activities may have been release
soils at one of the Corrective Action Sites (Propellant Pad).

• Lateral extent of COPCs is limited to the proximity of the site components.

• Vertical extent of COPCs is unknown but is expected to be limited due to intermittent pas
and because there are no current driving forces and there are low precipitation rates (th
are no longer active).

• Depth to groundwater is approximately 317 m (1,040 ft); groundwater impacts are not 
expected.

• Future use of the site is stated in the Environmental Impact Statement and is assumed 
light industrial and industrial.

• Potential exposure pathways are limited to ingestion, inhalation, and dermal contact. 
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3.2 Contaminants of Potential Concern

Based on a combination of process knowledge and preliminary sampling, COPCs were identified for 

each CAS during the DQO process.  At the Propellant Pad, COPCs include VOCs, SVOCs, and 

PCBs.  While not anticipated at this site, analysis for radionuclides will be done using gamma 

spectroscopy as a precautionary measure.  The F and J Roads Pad and the RADSAFE Pad include 

these same COPCs in addition to Resource Conservation and Recovery Act (RCRA) metals and TPH.  

Radionuclides including strontium-90 (F and J Roads Pad), cesium-137, and isotopic uranium and 

plutonium may be present at these CASs.  Tables A.3-1 through A.3-3 in Appendix A list the COPCs 

for each CAS and include field screening methods and levels, analytical methods, and preliminary 

action levels (PALs).  Table A.3-4 in Appendix A specifies minimum reporting limits, precision, and 

accuracy for the analytes.

3.3 Preliminary Action Levels

The following subsections describe the field screening levels and PALs for the CAU.  Field screening 

levels for on-site field screening methods will be used to determine the presence of contamination and 

guide the investigation. 

3.3.1 Field Screening Levels

The following field screening levels will be used for on-site field screening methods (20 at each 

CAS):

• Volatile organic compound headspace screening levels using a photoionization detecto
water bath (at constant temperature) are established at 20 parts per million (ppm) or 2.5
background, whichever is greater.

• Radiation (alpha and beta/gamma) screening is defined as the mean background activit
plus two times the standard deviation of the mean background activity level (to be deter
prior to start of field activities) and monitored during sampling.

Concentrations exceeding field screening levels indicate potential contamination at that sampl

location.  This information will be documented, and the investigation will be continued to deline

the extent of the contamination.  
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3.3.2 Chemical Preliminary Action Levels

Off-site laboratory analytical results will be compared to the following PALs to evaluate the need for 

possible corrective actions:

• Nevada Division of Environmental Protection Corrective Action Regulations (NAC, 1997
(for purposes of this CAIP, Region IX PRGs for industrial soils are the PALs [EPA, 1998

• Total petroleum hydrocarbons concentrations above the TPH limit of 100 ppm (100 mg/
per the Nevada Administrative Code (NAC) 445A.345 - NAC 445A.22755 (NAC, 1997b)

The comparison of laboratory results to preliminary action levels will be discussed in the Corre

Action Decision Document (CADD).  Laboratory results above action levels indicate the presen

COPCs at levels that may require corrective action.  The evaluation of potential corrective actio

the justification for a preferred action will be included in the CADD based on the results of this

investigation.  

3.3.3 Radiological Preliminary Action Levels

The PAL is a calculated concentration of a radionuclide in a sample that is used to distinguish 

contaminated samples from background.  The PALs for radioactive COPCs will be calculated 

accordance with the guidance described in the Nuclear Regulatory Commission’s Multiagency 

Radiation Survey and Site Investigation Manual (MARSSIM) (NRC, 1997).  The MARSSIM provides

detailed guidance for designing, conducting, and documenting radiological surveys.  The MAR

provides guidance on evaluating survey results prior to making decisions concerning radionuc

concentrations relative to concentrations in a background area.  The assumption will be made t

difference in the distribution of the radionuclide concentrations between the background area a

areas of concern within the CAU is due to the presence of residual radioactivity in addition to 

background.  As stated in Section 8.4.1 of MARSSIM, radionuclide concentrations in some sa

may be higher than some background area results, while the average concentration in the envir

is still not significantly greater than background.  The result of the hypothesis testing determine

radionuclide concentrations in the areas of concern within the CAU are deemed to exceed  

background concentration.
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The evaluation of potential corrective action and the justification for a preferred action will be 

included in the CADD based on the results of this field investigation.

3.4 DQO Process Discussion

Details of the DQO process are presented in Appendix A.  The DQO results indicated the need for 

biased sampling at each of the CASs for both surface and near-surface locations.  The COPCs, 

analytical methods, and reporting limits prescribed through the DQO process are provided in 

Appendix A.  The precision and accuracy requirements are those stated in EPA Contract Laboratory 

Program Statements of Work (EPA, 1988, 1990; 1994a; 1994b).  
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4.0 Field Investigation

This section of the CAIP contains the sampling approach for investigating CAU 240, Area 25 Vehicle 

Washdown.  All sampling activities will be conducted in compliance with the Industrial Sites QAPP 

(DOE/NV, 1996b) and other applicable/contractor, approved procedures.  Quality assurance and 

quality control requirements for field and laboratory environmental sampling are also contained in the 

Industrial Sites QAPP (DOE/NV, 1996b).  Data will be collected during field investigations to 

confirm or refute the conceptual model by assessing the migration of COPCs and determining if 

COPCs are present in concentrations exceeding the PALs established for the CAU.

The field investigation at CAU 240 will consist of video surveying, surface and near-surface field 

screening, and surface and near-surface sampling using direct-push methods.  Contingent excavating 

and drilling will be conducted if necessary.  These activities will define the extent of the 

contamination at the CASs.  Field screening will be conducted for VOCs and radioactivity.  

Environmental samples will be collected at selected locations based on the surface radiological 

survey results, field screening results, and process knowledge (details provided in Sections 4.4 

through 4.7). 

Excavation to locate subsurface features (i.e., piping and disposal features) will be conducted if the 

video survey fails to adequately define them.  Drilling will only be performed to determine the extent 

of contamination beyond the depth capabilities of the direct-push equipment. If the direct push 

equipment continues to show contamination at its greatest depth, then drilling will be conducted to 

determine the extent of the contamination.

Field activities will be performed according to the current version of the HASP and an approved 

SSHASP.  As required by the U.S. Department of Energy (DOE) Integrated Safety Management 

System, these documents outline the requirements for protecting the health and safety of the workers 

and the public, and some procedures for protection of the environment.  Site personnel will take every 

reasonable step to reduce or eliminate the possibility of injury, illness, or accidents, and to protect the 

environment during all project activities.  The following will be taken into consideration when 

evaluating the hazards and associated control procedures for the field activities:
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• Potential hazards to site personnel and the public including, but not limited to, radionuc
chemicals (such as heavy metals, VOCs, SVOCs, and PCBs), adverse and rapidly cha
weather, remote location, motor vehicle and heavy equipment operation, drilling and 
excavations

• Proper training of all site personnel to recognize and mitigate the anticipated hazards

• Work controls to reduce or eliminate the hazards including engineering controls, substit
of less hazardous materials, and personal protective equipment

• Occupational exposure monitoring to prevent overexposures to hazards such as radionu
chemicals, and physical agents (heat, cold, and high wind)

• Use of the “as low as reasonably achievable” (ALARA) principle when dealing with 
radiological hazards

• Emergency and contingency planning and communications to include medical care and
evacuation, decontamination and spill control measures, and appropriate notification of
project management

4.1 Technical Approach

The following activities will be conducted during the site investigation:

• Conduct video surveys to determine the extent, condition and/or location of the sewer lin
drain pipe, and the dry well.

• Excavate to locate piping if video survey fails to adequately define subsurface features.

• Excavate to remove gravel to sample soils in the center of gravel sump and dry well if 
required.

• Collect surface and near-surface environmental samples from biased locations at each
using direct-push methods.

• Collect two surface background samples and two near-surface background samples fro
nearby undisturbed locations at each CAS (a total of four samples per CAS) using the 
direct-push method and submit them for laboratory analysis. Background data taken for
Area 25 CASs may be incorporated with background data taken at this CAU to use as 
background data for Area 25 soil in general.

• Determine radiological field-screening level by taking 20 background sample readings a
CAS and calculating the mean plus two standard deviations for each CAS.
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• Field screen for VOCs using a headspace method (photoionization detector [PID] and 
waterbath) and for radioactivity using an ElectraTM alpha/beta scintillator and a sodium iodid
(NaI) detector or intrinsic germanium detector.  Because field-screening techniques are
readily available for some of the COPCs (i.e., SVOCs and PCBs), they will be evaluate
through laboratory analysis.

• Conduct laboratory analysis for CAS-specific COPCs.

• Analyze background samples for RCRA metals, strontium-90 (only at F and J Roads Pa
gamma spectroscopy, and isotopic uranium and plutonium.

• Collect additional environmental samples at step-out locations if field screening levels a
exceeded in original sample locations.

• Drill borings to delineate vertical extent of COPCs only if contamination extends beyond
limits of the direct-push equipment. 

In the following sections, the components of the field investigation are described in greater det

4.2 Video Survey Activities

The first phase of the field investigation will consist of video surveying.  Video surveys allow a v

assessment of the system’s integrity and can be used to identify obvious breaches, unexpecte

branchings (i.e., tie-ins or off-shoots), and open joints.  A radiolocator which emits a signal tha

be tracked at the ground surface may be coupled with the video setup and introduced into the 

The piping will be inspected and physically mapped by tracking the camera head inside the pi

network.  A radiation detector (gamma probe) may be attached to the camera to qualitatively m

radiation levels within the surveyed components.  The video system will be decontaminated us

standard techniques and equipment.  Rinsate samples will also be collected from camera 

decontamination for waste management and QA/QC purposes. 

A video camera survey will be attempted at the F and J Roads Pad.  The video camera will be i

into the sewer pipe located on the northeast side of the eastern-most trailer pad.  The camera

carry a gamma detector and a locator.  This survey will attempt to determine the condition and

of this sewer pipe.  

A video camera survey will also be attempted at the RADSAFE Pad.  The video camera will be

inserted at the beginning of the drain pipe located on the northwest corner of the concrete pad
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camera may carry a gamma detector and a locator.  The survey will attempt to determine the location 

and condition of the pipe and dry well.   

4.3 Excavation Activities

If necessary, excavation activities will consist of using a backhoe or shovel to obtain access to piping 

or sampling locations.  Contingent excavation may be necessary at the F and J Roads Pad to obtain 

soil samples from near the center of the gravel sump.  The depth of the gravel at the gravel sump is 

unknown.  Excavation may be necessary to investigate piping visible at the gravel sump and believed 

to originate at the sewer connection on the northeast side of the trailer pads.

Contingent excavation may be necessary at the RADSAFE Pad to locate piping and the dry well and 

to obtain samples at the dry well.  The dry well is believed to be a 2.4 m by 2.4 m by 1.7 m (8.0 ft by 

8.0 ft by 5.5 ft) deep, gravel-filled excavation covered by 0.3 m (1 ft) of clay material.  Based on 

engineering drawings, excavating to a depth of 1.5 m (5.5 ft) should be sufficient to identify the pipe 

leading to the dry well and to collect samples, if required.

If excavation is necessary, the excavated soil will be used as backfill.  The soil will be returned to the 

excavation hole in the opposite order it was removed.  This process will help control the potential 

spread of any COPCs.   

4.4 Surface and Near-Surface Sampling

Surface and near-surface samples will be collected at each of the three sites at biased locations as 

shown on Figures 4-1, 4-2, and 4-3.   A direct-push method will be used to collect samples from 0 to 

0.3 m (0 to 1 ft) below ground surface (bgs) (surface samples) and from 0.9 to 1.5 m (3 to 5 ft) bgs 

(near-surface samples).  Surface and near-surface samples will be field screened for VOCs and 

radioactivity.  Section 4.6 provides additional details on field-screening methods.  The number and 

placement of sampling locations are based on those areas most likely to have received COPCs.  These 

locations were determined from historical and process knowledge.  Samples will be collected from 

biased locations within each site as follows:   

Propellant Pad - A total of five surface and near-surface locations will be sampled using the 

direct-push method at this CAS as follows (Figure 4-1):  
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• Two sample locations at the west side of the pad 

• One sample location at the northeast corner of the pad 

• One sample location near the water hydrant/faucet location 

• One sample location near the safety shower pad located on the southeast corner of the
concrete pad.

F and J Roads Pad - A total of 12 surface and near-surface locations will be sampled using th

direct-push method at this CAS as follows (Figure 4-2):  

• Three sample locations on the west side of the concrete pad between the pad and the g
sump, where elevated radiological survey readings were taken

• Two sample locations at the breaks in the discharge pipe in the gravel sump

• One sample location at the center of the gravel sump

• Two sample locations from the soil strip on the north edge of the concrete pad downgra
from the grate

• One sample location from the soil strip on the south edge of the concrete pad 

• One sample location near each hydrant located east of the concrete pad

• One sample location on the outflow of the sewer drain connection located east of the tr
pads

RADSAFE Pad - A total of nine surface and near-surface locations will be sampled using the 

direct-push method at this CAS as follows (Figure 4-3): 

• Four sample locations around the pad perimeter (one sample on each side of the concr

• One sample location close to the outlet drain located on the northwest corner of the con
pad

• One sample location between the cleanout and the concrete pad
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• Two sample locations along the piping to the dry well (one sample approximately one-th
the way and the other approximately two-thirds of the way to the dry well or at identified
breaches)

• One sample location at the outflow of the pipe into the dry well

If field-screening levels are exceeded at the locations, step-out samples will be taken by the 

direct-push method to further delineate the lateral and vertical extent of COPCs as necessary.

location and depth of proposed step-out samples will be based on the results of field screenin

initial locations and at the discretion of the Site Supervisor.  Step-out samples will be collected 

direct-push method in the same manner as the initial samples.  Soil remaining after the direct-

activities will be placed back in the direct-push hole, and if contaminated, will be addressed du

the corrective action.

4.5 Contingency Sampling

Potential soil borings may be drilled using a hollow-stem auger drill or another appropriate dril

method if contamination extends beyond the maximum investigation depth of the direct-push 

equipment.  Borings will be advanced in 1.5-m (5-ft) intervals and will continue until two 

consecutive, 1.5-m (5-ft) intervals, nondetect field screening readings are obtained for VOCs a

radionuclides.  If COPCs are encountered at the maximum attainable depth of the drilling rig, N

will be notified and the investigation rescoped.

4.6 Field Screening

Field screening for VOCs and radioactivity will be conducted for all samples.  The field-screen

methods include screening for VOCs using a headspace method and screening for radioactivit

an ElectraTM alpha/beta scintillator and NaI detector or intrinsic germanium detector.

Field screening results will provide information to establish the maximum depth of COPCs and

need for step-out samples.  If field screening results exceed the field screening levels listed in

Section 3.3, additional samples and step-outs will be taken by the direct-push method or drillin

necessary.
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4.7 Sampling Criteria

Soil samples will be collected for laboratory analysis at all the initial biased sample locations.  

Samples submitted to the laboratory will be analyzed in accordance with Tables A.3-1 through A.3-4 

in Appendix A.  In step-out samples (if performed), samples will be collected for laboratory analysis 

from the highest field screening interval and the first of the two consecutive, nondetect intervals.  If 

field screening does not detect any contamination in the step-out samples, the first of the two 

consecutive samples below field-screening levels will be submitted to the laboratory for confirmation 

of the nondetect field screening readings.  

Proposed analytical parameters were selected based on process and historical knowledge, sampling 

data, and discussions during the DQO process.  The parameters, methods, and associated QC ranges 

for precision and accuracy measurements are specified in Table A.3-4 in Appendix A.  All laboratory 

samples from the proposed initial samples and step-outs, if required, will be analyzed for the 

following constituents according to each CAS as follows:

Propellant Pad - Vehicle Washdown Area:

• VOCs

• SVOCs

• Total PCBs

• Radionuclides through gamma spectroscopy

• Uranium and plutonium isotopic analysis only if gamma spectroscopy results exceed PA
(The gamma spectrometry is being used to detect fission and activation products.  If fis
and activation product concentrations exceed the PALs, then alpha spectrometry will be
performed to detect uranium and plutonium).

F and J Roads Pad - Vehicle Washdown Area:

• VOCs

• SVOCs

• Total RCRA Metals

• TPH - Diesel/Waste Oil
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• Total PCBs

• Radionuclides through gamma spectroscopy

• Strontium-90

• Uranium and plutonium isotopic analysis only if gamma spectroscopy results exceed PA
(The gamma spectrometry is being used to detect fission and activation products.  If fis
and activation product concentrations exceed the PALs, then alpha spectrometry will be
performed to detect uranium and plutonium).

RADSAFE Pad - Vehicle Washdown Station:

• VOCs

• SVOCs

• Total RCRA Metals

• TPH - Diesel/Waste Oil

• Total PCBs

• Radionuclides through gamma spectroscopy

• Uranium and plutonium isotopic analysis only if gamma spectroscopy results exceed PA
(The gamma spectrometry is being used to detect fission and activation products.  If fis
and activation product concentrations exceed the PALs, then alpha spectrometry will be
performed to detect uranium and plutonium).

Environmental samples collected for laboratory analysis will be samples of fresh (unused) med

Samples will be collected with highest priority given to those that will be analyzed for VOCs an

SVOCs.  When volatilization of COPCs is not a concern, the soil may be homogenized and the

samples collected with priority given to those with the shortest hold times prior to analysis.

Analytical samples will be submitted to the laboratory in appropriate sample containers.  

Discretionary sampling points may also be selected for laboratory analysis based on visual 

examination by the Site Supervisor/Geologist.  Selection criteria for discretionary samples cou

include:

• Moist or discolored zones
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• Significant changes in soil grain size
• Odor

All sampling equipment which contacts soil will be decontaminated in accordance with written 

approved procedures consistent with the Environmental Restoration Division Procedure 

ERD-05-701, “Sampling Equipment Decontamination,” Rev. 1 (DOE/NV, 1998c), or as appropr

for special equipment being decontaminated (i.e., decontaminating core barrels).  Core barrels

(including direct-push barrels), if used, will be decontaminated prior to each sampling event an

between boreholes to minimize the potential for cross-contamination of samples from different

sample locations or depths.

Records will be maintained for a visual classification of the soil, field-screening measurements

all other relevant data.  Pertinent and required sampling information (e.g., date, time, sample in

will be documented in accordance with the Industrial Sites QAPP (DOE/NV, 1996b).  Approved

chain of custody procedures will be followed to assure data defensibility (DOE/NV, 1998b).

4.8 Background Samples

Background surface and near-surface samples will be collected from two background location

each CAS in an area assumed to not have been disturbed by vehicle washdown area operatio

Background information will be used to evaluate analytical data to support the corrective actio

this site.  Background samples will be collected using the direct-push method from 0 to 0.3 m 

1 ft) bgs and 0.9 to 1.5 m (3 to 5 ft) bgs depth.  Samples will be analyzed for RCRA metals, ga

emitters using gamma spectroscopy, strontium-90, and isotopic uranium and plutonium accord

Table A.3-4 in Appendix A.  Background data taken for other Area 25 CASs may be incorporate

with background data taken at this CAU to use as background data for Area 25 soil in general

discrete background samples will be evaluated against the environmental sample data to eval

presence of metals and radionuclides above background levels.

4.9 Quality Control Samples

Quality control samples will be collected as required by the Industrial Sites QAPP (DOE/NV, 199

These samples will include trip blanks, equipment blanks, field blanks, field duplicates, and ma

spike/matrix spike duplicate (MS/MSD) samples.  Except for trip blanks, all QC samples will be
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analyzed for applicable parameters specified in Appendix A for each CAS.  Trip blanks will only be 

analyzed for VOCs.  The QC samples will be collected as specified in the QAPP and approved 

procedures.  Additional QC samples may be submitted at the discretion of the Site Supervisor.
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5.0 Waste Management

Management of investigation-derived waste (IDW) will be based on regulatory requirements, field 

observations, process knowledge, and the results of laboratory analysis of CAU 240 investigation 

samples.  Decontamination activities will be performed according to approved contractor procedures 

specified in the contractor field sampling instructions and as appropriate for the COPCs likely to be 

identified at the CAU.

Waste other than soil is potentially contaminated waste only by virtue of contact with potentially 

contaminated media.  Therefore, sampling and analysis of IDW, separate from analyses of site 

characterization samples, will generally not be required.  Rinsate may be analyzed separately to 

determine final disposition if soil contamination is present above FSL.  The data generated as a result 

of site characterization and process knowledge will be used to assign the appropriate waste type 

(i.e., sanitary, hazardous, low-level radioactive waste [LLW], or mixed) to the IDW with the 

exception noted in Section 5.3.

There is no process knowledge that indicates specific hazardous waste constituents were disposed of 

in these CASs.  Therefore, if contaminants are identified, they will be considered characteristic rather 

than listed hazardous wastes.  Sanitary, hazardous, radioactive, and/or mixed waste, if generated, will 

be managed and disposed of in accordance with DOE Orders, U.S. Department of Transportation 

(DOT) regulations, RCRA regulations, Nevada Revised Statutes (NRS, 1998), and agreements and 

permits between the DOE and NDEP.

In the following sections, operational requirements are provided for managing sanitary, hazardous, 

low-level radioactive, and mixed wastes.  However, when the waste is initially generated, the waste 

will be managed according to mixed waste requirements until laboratory analyses are received and a 

final waste determination is made.

5.1 Waste Minimization 

Corrective action investigation activities have been planned to minimize IDW generation.  

Decontamination activities are planned to minimize the use of rinsate; and will be conducted in 

accordance with approved contractor procedures.  Waste, such as disposable sampling equipment, 
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decontamination rinsate, and personal protective equipment (PPE) will be segregated to the greatest 

extent possible to minimize the generation of hazardous, radioactive, and/or mixed waste.

5.2 Potential Waste Streams

Process knowledge indicates that potentially hazardous materials were used at this CAU.  Wastes 

generated during the investigation activities will include the following:

• Potentially contaminated disposable sampling equipment (such as plastic, paper, samp
containers, aluminum foil, spoons, scoops, and bowls) and PPE

• Decontamination rinsate

• Potentially contaminated soil

The waste will be managed in three waste streams; additional segregation will occur within ea

waste stream based on sample location.  Waste will be traceable to its source and to individual 

samples.

5.3 Investigation-Derived Waste Management

To allow for the segregation of radioactive and nonradioactive waste and materials, radiologica

swipe surveys may be conducted on reusable sampling equipment and the PPE and disposab

sampling equipment waste streams exiting from within the controlled area.  Removable 

contamination limits, as defined in Table 2-2 of the NV/YMP Radiological Control Manual 

(Gile, 1996), shall be used to determine if such materials may be declared nonradioactive.  On

radiological or nonradiological disposition has been made for a particular waste stream, a san

hazardous waste disposition will be made.  The final disposition of such wastes will be determin

evaluating the analytical results of acquired soil samples.  Management requirements for sanit

low-level, hazardous, or mixed wastes are discussed further in the following sections.

5.3.1 Sanitary Wastes

Sanitary waste generated outside the controlled area will be contained in plastic bags and will

transported to a solid waste management unit.  Sanitary waste generated within the controlled
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will be swiped to determine if the removable contamination is under the limits defined in Table 2-2 of 

the  NV/YMP Radiological Control Manual (Gile, 1996). 

5.3.2 Low-Level Waste

Low-level waste, if generated, will be managed in accordance with the contractor-specific waste 

certification program plan and the Nevada Test Site Waste Acceptance Criteria (NTSWAC) 

(DOE/NV, 1997).  Waste containers containing soil, PPE, and disposable sampling equipment shall 

be staged at a designated Radioactive Material Area pending certification and disposal under 

NTSWAC requirements (DOE/NV, 1997).  Waste containers shall be labeled “Radioactive Mate

Pending Analysis.”  All containers shall be locked or fitted with tamper-indicating devices (TIDs

Traceability shall be maintained by assigning unique waste tracking numbers to each container

maintaining records that trace the IDW back to the original sampling locations.  

The PPE and disposable sampling equipment shall be placed in clear plastic bags marked wit

date and an associated borehole number or sample location.  The bags will be tagged with a 

contractor-specific waste tracking tag and logged in the contractor-specific waste managemen

logbook.

Soil generated (cuttings) during borehole advancement using a drill rig shall be collected in 

containers that meet DOT specifications for packages (49 Code of Federal Regulations [CFR] 172) 

(CFR, 1998a), 6-millimeter liners will be placed in the containers.  Cuttings shall be segregate

borehole.  Containers used to contain soil shall be inspected prior to use.  If  a container is da

cannot be locked, or cannot accommodate a TID, it shall not be used.  Absorbent Stergo- pads shall 

be added to containers of  radiologically contaminated soil or PPE.  Contractor-specific waste 

tracking tags shall be used and may be attached to the inside liner, or marked with the contain

unique identification number, and stored with the contractor-specific logbook.  The borehole nu

must be placed on each tracking tag.  Container inspection and absorbent addition shall be 

documented on the appropriate form.

Rinsate will be collected in containers that meet DOT specifications (49 CFR 172)

(CFR, 1998a) for packages pending further treatment.  Rinsate may be analyzed separately to

determine final disposition.  If rinsate is categorized as low-level waste on the basis of 
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container-specific sampling or other methods, it will be solidified prior to NTSWAC certification 

activities.

5.3.3 Hazardous Waste

Suspected hazardous waste will be managed in accordance with RCRA and State of Nevada 

hazardous waste management regulations, interpreted as follows.  Suspected hazardous waste will be 

placed in containers that meet DOT specifications (49 CFR 172) (CFR, 1998a) for packages which 

will be closed and secured when not in use.  The IDW containers shall be compatible with the waste 

in accordance with the requirements of 40 CFR 265.172 (CFR, 1998d).  No incompatible wastes are 

expected to be generated; however, if incompatible waste is encountered in the field, it will be 

managed in accordance with 40 CFR 265.177 (CFR, 1998d) (i.e., shall not be placed in the same set) 

and shall be separated so that in the event of a spill, leak, or release, incompatible wastes shall not 

contact one another.  Containers shall be handled and inspected in accordance with the requirements 

of 40 CFR 265.173 and 174, respectively (CFR, 1998d). 

Hazardous waste shall be characterized in accordance with the requirements of 40 CFR 261 

(CFR, 1998b).  Characterization will be based on laboratory results and process knowledge.  

Containers of IDW pending characterization will be marked with the words $Hazardous Waste 

Pending Analysis# until its regulatory status can be determined through interpretation and evaluation 

of laboratory results.  Traceability shall be maintained by assigning a unique waste tracking number 

to each set and by maintaining records that trace the IDW back to the samples.  After receipt of 

analytical results, hazardous wastes, if identified will be labeled and marked in accordance with the 

requirements of 40 CFR 262.32 (CFR, 1998c). 

Gamma spectroscopy is included in the required site characterization analyses.  If radionuclide 

concentrations exceed preliminary action levels, plutonium and uranium alpha spectroscopy will be 

performed.  These analysis are included to determine if the waste will meet the Nevada Test Site 

Performance Objectives for Certification of Nonradioactive Hazardous Waste (BN, 1995).  These 

analysis are included in the event the waste generated during site characterization is determined to be 

a hazardous waste.
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Hazardous waste management methods to include the establishment of Satellite Accumulation Areas 

or a 90-day Hazardous Waste Accumulation Area (HWAA) will be employed to temporarily 

accumulate IDW pending characterization.  These methods will be appropriate for the amount of 

waste being accumulated and in compliance with applicable State of Nevada and federal 

requirements.

Suspected hazardous waste will be accumulated as applicable at or near the site of generation for up 

to 90 days in accordance with 40 CFR 262.34 (CFR, 1998c).  Prior to or on the ninetieth day of 

accumulation as specified in 40 CFR 262.34 (a) (CFR, 1998c), hazardous waste will be shipped by a 

licensed/permitted hazardous waste transporter to a permitted treatment storage and disposal facility.  

A copy of the uniform hazardous waste manifest shall be provided to NDEP after the hazardous waste 

shipment is completed.  If hazardous waste must remain on-site for longer than 90 days due to 

unforeseen, temporary, and uncontrollable circumstances, a letter requesting an extension for up to 30 

days will be sent to the NDEP in accordance with 40 CFR Part 262.11(b) (CFR, 1998c). 

5.3.4 Mixed Wastes

Mixed waste, if generated, shall be managed in accordance with (40 CFR 262) (CFR, 1998c) and 

State of Nevada NAC 444 (NAC, 1997a).  These regulations, as well as DOE requirements for 

radioactive waste, are interpreted as follows.  Where there is a conflict in regulations or requirements, 

the most stringent shall apply.  For example, the 90-day accumulation time limit and weekly 

inspections per RCRA regulations will be applied to mixed waste even though it is not required for 

radioactive waste.  Conversely, while RCRA does not require documented traceability, the waste 

acceptance program for LLW does; therefore, traceability shall be documented as described in 

Section 5.3.2.

In general, mixed waste shall be managed in the same manner as hazardous waste, with added 

mandatory radioactive waste management program requirements.  Suspected mixed waste will be 

managed in accordance with applicable regulations and requirements and will be marked with the 

words “Hazardous Waste Pending Analysis” and ‘Caution: Radiological Material Pending Anal

pending characterization and confirmation of its regulatory status.  However, once the waste 

determination is made, or the RCRA 90-day time requirement draws to an end, mixed waste s

transported via a permitted hazardous waste hauler to the NTS transuranic (TRU) waste storage pad
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for storage pending treatment or disposal.  Mixed waste with hazardous waste constituents below land 

disposal restrictions may be disposed of at the Area 5 Radioactive Waste Management Site.

Mixed waste not meeting land disposal restrictions will require development of a treatment plan 

under the requirements of the Mutual Consent Agreement between DOE and the State of Nevada 

(NDEP, 1995).
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6.0 Duration and Records Availability

6.1 Duration

After the submittal of the CAIP to NDEP (FFACO milestone date of February 1, 1999), the following 

is a tentative schedule of activities (in calendar days):

• Day 0:  Preparation for field work will begin.

• Day 60:  The field work, including field screening and sampling, will begin.  Samples wil
shipped to meet laboratory holding times.

• Day 110:  The field work will be completed.

• Day 185:  The quality-assured laboratory analytical sample data will be available for rev

• The FFACO date for the CADD is August 18, 1999.

6.2 Records Availability

This document is available in the DOE public reading rooms located in Las Vegas and Carson

Nevada, or by contacting the DOE Project Manager.  The NDEP maintains the official Administ

Record for all activities conducted under the auspices of the FFACO.
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A.1.0 Introduction

A.1.1 Problem Statement

Potentially hazardous wastes were discharged to the Area 25 vehicle washdown stations that 

comprise CAU 240.  The three CASs within CAU 240 are CAS 25-07-01, Vehicle Washdown 

Area; CAS 25-07-02, Vehicle Washdown Area; and CAS 25-07-03, Vehicle Washdown Station.  

These sites will be referred to in this appendix as the Propellant Pad to indicate CAS 25-07-01, 

F and J Roads Pad to denote CAS 25-07-02, and RADSAFE Pad to refer to CAS 25-07-03.  

Existing information about the nature and extent of contamination is insufficient to evaluate and 

select preferred corrective actions for these sites.

These CAUs will be investigated based on DQOs developed by representatives of the NDEP and 

DOE/NV.  This investigation will determine if COPCs are present and if concentrations exceed 

preliminary action levels in soils surrounding the vehicle washdown stations.  If COPCs are 

detected, the lateral and vertical extent of contamination will be delineated.  Data adequate to 

close the site under NDEP, RCRA, and DOE requirements will be collected.

A.1.2 DQO Kickoff Meeting

Table A.1-1 lists the participants present at the FFACO-required DQO Kickoff Meeting and any 

subsequent meetings.  The goal of the DQO process is to establish the quantity and quality of 

environmental data required to support corrective action decisions for the CAU.  The process 

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

evaluate, and technically defend the chosen corrective action.  Unless otherwise required by the 

results of this DQO and stated in the CAIP, this investigation will adhere to the Industrial Sites 

QAPP (DOE/NV, 1996b).     
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Table A.1-1
DQO Kickoff Meeting Participants

Participant Affiliation

Meeting Date

Kickoff Meeting
October 21, 1998

Steve Adams IT X

Betty Bordelois SAIC X

Sabine Curtis DOE/NV X

Mark DiStefano IT X

Cindy Dutro IT X

Thomas Fitzmaurice BN X

Syl Hersh IT X

Linda Linden SAIC X

Dave Madsen BN X

Mike McKinnon NDEP X

Cheryl Rodriguez IT X

Carl Speer SAIC X

Jeanne Wightman Mactec X

Dustin Wilson SAIC X

BN - Bechtel Nevada
DOE/NV - U.S. Department of Energy, Nevada Operations Office
IT - IT Corporation
NDEP - Nevada Division of Environmental Protection
SAIC - Science Applications International Corporation
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A.2.0 Conceptual Model

The following is a conceptual model of CAU 240:

• During the 1950s and 1960s, vehicle washdown stations were used to decontamina
vehicles, reactor parts, and animals related to the Beagle Experiment. 

• Decontamination fluids were released to the ground from concrete decontamination
through a variety of disposal options, including a dry well and runoff.

• The vehicles, reactor parts, and animals decontaminated on these pads may have 
contained radionuclides from nearby NRDS operations or hydrocarbons from vehicl

• Section 2.0 of the CAIP describes the vehicle washdown stations, their operational 
histories, waste information, release information, and investigative backgrounds.

The conceptual model for the CAU 240 Area 25 Vehicle Washdown is provided in Table A.2-1.     
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Table A.2-1 
Conceptual Model

 (Page 1 of 4)

Conceptual Model 
Element

Description Source

Vehicle Washdown 
Area
(CAS 25-07-01)
(Propellant Pad)

Located in Central Support Area (CSA) at the Central 
Propellant Storage Area behind Building 4839 in Area 25 of 
the Nevada Test Site.

IT, 1998

Consists of a concrete pad and safety shower pad, neither 
expected to be contaminated.  The concrete pad is actually 
made up of six smaller concrete pads placed side by side and 
connected by expansion joints.

Process Knowledge,
IT, 1998; SNPO, 1965

This concrete pad is not expected to be a washdown pad due 
to the nature of its design (no sump or dry well to receive 
runoff), and due to the known past use of the pad. Central 
Propellant Storage Area was designed for sampling liquid 
hydrogen from trucks upon arrival at the NRDS; the 
shipments were then released to the test cells in the NRDS; 
liquid hydrogen truck dewars were vented before sampling.

SNPO, 1970

Propane, helium, oxygen, and liquid and gaseous nitrogen 
and other gasses could have been sampled at this site.

Garey, 1998

The following constituents were detected above contract 
required detection limits:  Methylene Chloride, Aroclor-1254, 
Arsenic, Barium, Chromium, and Lead.  These constituents 
are below preliminary action levels or regional background 
concentrations (see Table 2-1 in the CAIP).

IT, 1997 
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Vehicle Washdown 
Area
(CAS 25-07-02)
(F and J Roads Pad)

The Vehicle Washdown Area is located at the southwest 
corner of the intersections of F Road and J Road in Area 25. 

IT, 1994

The Vehicle Washdown Area was probably in operation from 
1958, when the NRDS began operations, to 1973, when the 
program was terminated.

Sorom, 1998

Vehicles and disassembled engine and reactor parts coming 
from the nearby NRDS facilities, including Test Cell A and 
Test Cell C, were screened for radioactive contamination, 
and then decontaminated on the vehicle washdown pad.  The 
types and amounts of decontamination fluids used are 
unknown.

Sorom, 1998

Concrete strips believed to have been used for a trailer pad 
are located east of the vehicle washdown concrete pad.  A 
pipe from the sewer connection drains into the gravel sump.  
Effluent from the concrete washdown pad drained to the 
gravel sump.

Sorom, 1998; IT, 1998; 
REECo, date unknown

Preliminary sampling efforts had to be cancelled due to 
elevated beta readings on the ElectraTM field screening 
instrument.  The high beta background reading was 
6,963 disintegrations per minute (dpm) with a background of 
1,692 dpm.  The concrete pad was fenced and a radiological 
sign reading: “Caution - Soil Contamination Area”  was 
posted.  The radiological survey indicated elevated gamma 
survey results of 5 times background.

IT, 1997

Transuranic elements and daughter products may be present 
as a result of reactor operations, but have not been verified.

Sorom, 1998; 
Duce, 1998 

There is an asphalt road which leads to and from the 
concrete pad.  There is a strip of soil on the north and south 
sides of the pad between the asphalt road.  A metal grate 
was observed in the northern portion of the soil.  Gravel layer 
is evaporation barrier for water to percolate down.

IT, 1998 

Table A.2-1 
Conceptual Model

 (Page 2 of 4)

Conceptual Model 
Element

Description Source
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Vehicle Washdown 
Station (CAS 25-07-03)
(RADSAFE Pad)

Vehicle Washdown Station is located behind Building 3152 
(RADSAFE).

IT, 1994

Drain/trench sump with multiple metal grates are on north 
side of the concrete pad.  This pad consists of two concrete 
slabs joined together by an expansion joint.  A concrete 
storage pad is located south of the concrete vehicle 
washdown pad.  

IT, 1998; REECo, 1961

Four-inch pipe labeled c.o. encased in metal vault is located 
northeast of the concrete pad.

IT, 1998; REECo, 1961

Berm/sump area is located northwest of the vehicle 
washdown pad. 

IT, 1998; REECo, 1961

The dry well is shown in the engineering drawings to be 
located northwest of the vehicle washdown station, at the end 
of a pipe measuring 102 ft from the pad.  

IT, 1998; REECo, 1961

Vehicles, parts associated with the Area 25 reactors, and 
dogs from the Beagle experiment were decontaminated at 
this vehicle washdown station.

Sorom, 1998

Radioactively contaminated materials were stored in 
uncovered drums on the storage pad.  Drums were removed 
in early 1990s.

Sorom, 1998

Surface analytical results from a soil sample collected north 
of the sump outlet on August 15, 1997, indicated the following 
constituents above contract required detection limits:
Acetone, Bis(2-Ethylhexyl)Phthalate, ButylBenzylPhthalate, 
Di-N-Butylphthalate, Aroclor-1260, Arsenic, Barium, 
Cadmium, Chromium, Lead, Americium-241, Cesium-137.  
These constituents, except Americium-241 and Cesium-137, 
are below preliminary action levels or regional background 
concentrations (see Table 2-1 in CAIP).

IT, 1997

Table A.2-1 
Conceptual Model

 (Page 3 of 4)

Conceptual Model 
Element

Description Source
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Lateral extent of 
potential contaminants

Hydrogen sampling pad (propellant pad) is not expected to 
be contaminated.  

IT, 1998

RADSAFE site may include concrete pad, surrounding soils, 
cleanout, and possibly dry well area, piping leading to dry 
well and soil adjacent to and in area of expansion joint.

Contamination at the site located at the intersection of Roads 
F and J with the gravel sump may include the concrete pad, 
gravel sump, soils adjacent to concrete pad and trailer pads 
where runoff might have occurred, and area beyond gravel 
sump within fence posts. 

In general, lateral extent should be limited to the proximity of 
the site elements.

Vertical extent of 
potential contaminants

Vertical extent is unknown.  There is no remaining driving 
force other than precipitation.

Not Applicable

Depth to Groundwater

Groundwater impacts are not anticipated.  The F and J 
Roads Pad and the RADSAFE Pad both have nearest well 
(Well J-11) located at approximately 5,286 m (18,000 ft) 
south of the Test Cell A facility.  The depth to groundwater at 
this well is 317 m (1,040 ft) bgs.  Wells J-12 and J-13 derive 
their water from an aquifer approximately 180 m (591 ft) bgs.

DOE/NV, 1988a
USGS, 1993

System dynamics

Annual precipitation is approximately 6 in. BN, 1996

The concrete pads are no longer in service and the sites are 
abandoned.

IT, 1998

Physical and practical 
constraints

F and J Roads site is fenced and posted as soil 
contamination area.  Nearby utilities and buildings are found 
at the RADSAFE and Propellant site and adverse weather 
conditions may affect all sites.

IT, 1998

Future Use
Future use for the sites will include light industrial, industrial, 
educational tours, research, and support sites. 

DOE, 1996a

Potential exposures

Potential for exposure is mainly to field personnel and 
workers performing investigations at these sites.  Exposure 
pathways include ingestion, inhalation, and dermal contact.   
Groundwater pathways are not considered at this CAU.   

DOE/NV, 1988b

Table A.2-1 
Conceptual Model

 (Page 4 of 4)

Conceptual Model 
Element

Description Source
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A.3.0 Potential Contaminants

Section 3.0 of the CAIP provides additional information on the COPCs for the Vehicle Washdown 

Station CASs, including PALs and QA/QC requirements.

The COPCs for the Vehicle Washdown Station CAU vary from CAS to CAS as follows:

• Table A.3-1 identifies the COPCs for CAS 25-07-01.  

• Table A.3-2 identifies the COPCs for CAS 25-07-02.  

• Table A.3-3 identifies the COPCs for CAS 25-07-03.           

• Table A.3-4 shows the precision, accuracy, and practical quantitation limits.               

A.3.1 Decisions

Decisions to be resolved by the investigation include:

• Determine if COPCs are present at the site.

• Determine if COPC concentrations exceed field screening levels.

• Determine if COPC concentrations exceed PALs.

• Determine the nature and extent of contamination with enough certainty to develop 
evaluate a range of potential corrective actions, including closure in place and clean
closure.    

A.3.2 Inputs and Strategy

Inputs to the decisions include those elements of information used to support the decisions

addressing the identified problem.  A list of information inputs, existing data, identified data 

and brief strategies are discussed in Table A.3-5.  A more detailed discussion of investigation 

strategies is found in Section A.5.0.      
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Table A.3-1 
CAU 240 Contaminants of Potential Concern

(Vehicle Washdown Area, CAS 25-07-01)

Potential 
Contaminants

Comments
Field Screening 

Method
Field Screening  

Level
Conduct 

Analytical?
Analytical 

Method
Preliminary 
Action Level

olatile Organic 
ompounds

Not expected; 
however, low levels 
of 2-Butanone, 
Methyl Ethyl Ketone,  
and Methylene 
Chloride were 
detected in 
preliminary samples

Headspace
20 ppm or 2.5X 

background (use 
greater value)

Yes 8260Bc PRGsa

NAC 445b

emivolatile Organic 
ompounds

Unknown NA NA Yes 8270Cc PRGsa

NAC 445Ab

otal RCRA Metals

Arsenic, Barium, 
Lead, Chromium, 
and Mercury were 
detected at 
background levels in 
preliminary samples

NA NA No
6010B/7470Ac

6010B/7471Ac
PRGsa

NAC 445Ab

otal Petroleum 
ydrocarbons

Not expected, minor 
discharges from 
vehicle leaks only

NA NA No 8015B modifiedc 100 ppm
|NAC 445Ab

otal PCBs Aroclor-1254 was 
detected

NA NA Yes  8082c PRGsa

NAC 445Ab

adionuclides

No radionuclides 
were detected 

above background 
concentrations in 

preliminary sample

ElectraTM Alpha/
Beta  scintillator 

and NaI detector or 
intrinsic germanium 

detector

Mean background 
activity plus 2 times 

standard deviations of 
20 background 

sample readingsd

Yes

L-E10.602.PC
(Gamma-ray 

Spectroscopy)e

If gamma > PALs, 
then add Uranium 

and Plutonium 
Isotopic Analysis

PAL determined
by applying 

nonparametric 
test to 

background 
concentration
NUREG-1575f

(MARSSIM)

EPA Region IX Preliminary Remediation Goals (PRGs) (EPA, 1998)
NDEP Corrective Action Regulations (NAC, 1998)
EPA Test Methods for Evaluating Solid Waste, 3rd edition, Parts 1-4, SW-846 (EPA, 1996)
Adams, S.R.  1998.  Memo to B. McCall regarding “Methodology for Determining Preliminary Action Levels for CAU 407, the Roller Coaster RADSAFE Area,”
16 June.  Las Vegas, NV:  IT Corporation.
Bechtel Nevada Local Implementing Directive (BN, 1996)

UREG Nuclear Regulatory Commission Multiagency Radiation Survey and Site Investigation Manual (MARSSIM) (NRC, 1997) 

A = Not Applicable
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Table A.3-2 
CAU 240 Contaminants of Potential Concern

(Vehicle Washdown Area, CAS 25-07-02)

Potential 
ontaminants

Comments
Field 

Screening 
Method

Field Screening  
Level

Conduct 
Analytical?

Analytical Method
Preliminar
Action Lev

tile Organic 
pounds

Unlikely Headspace
20 ppm or 2.5X 

background (use 
greater value)

Yes 8260Bc PRGsa

NAC 445Ab

ivolatile Organic 
pounds

Unlikely NA NA Yes 8270Cc PRGsa

NAC 445Ab

l RCRA Metals Unlikely NA NA Yes 6010B/7470Ac

6010B/7471Ac
PRGsa

NAC 445Ab

l Petroleum 
rocarbons

Not expected, minor 
discharges from 
vehicle leaks only

NA NA Yes 8015B modifiedc 100 ppm
NAC 445Ab

l PCBs Unlikely NA NA Yes  8082c PRGsa

NAC 445Ab

ionuclides

Elevated beta 
readings 
encountered by field 
equipment

ElectraTM Alpha/
Beta scintillator 

and NaI detector 
or intrinsic 
germanium 

detector

Mean background 
activity plus 2 times 
standard deviations 
of 20 background 
sample readingsd

Yes 

L-E10.602.PC
(Gamma-ray 

Spectroscopy)e  
Strontium-90 Analysis

(L-E10.610.PL)e

If gamma > PALs, then 
add Uranium and 
Plutonium Isotopic 

Analysis

PAL determin
by applying

nonparametr
test to 

background
concentratio
NUREG-157
(MARSSIM)

A Region IX Preliminary Remediation Goals (PRGs) (EPA, 1998)
EP Corrective Action Regulations (NAC, 1998)
A Test Methods for Evaluating Solid Waste, 3rd edition, Parts 1-4, SW-846 (EPA, 1996)
ams, S.R.  1998.  Memo to B. McCall regarding “Methodology for Determining Preliminary Action Levels for CAU 407, the Roller Coaster RADSAFE Area,” 16
ne.  Las Vegas, NV: IT Corporation.
chtel Nevada Local Implementing Directive (BN, 1996)
REG Nuclear Regulatory Commission Multiagency Radiation Survey and Site Investigation Manual (MARSSIM) (NRC, 1997)

= Not Applicable
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Table A.3-3 
CAU 240 Contaminants of Potential Concern
(Vehicle Washdown Station, CAS 25-07-03)

Potential 
ontaminants

Comments
Field 

Screening 
Method

Field Screening  
Level

Conduct 
Analytical?

Analytical 
Method

Preliminary 
Action Level

latile Organic 
mpounds

Not expected, however, low 
levels of 2-Butanone, 
Methyl Ethyl Ketone, and 
Acetone were detected in 
preliminary samples

Headspace
20 ppm or 2.5X 

background (use 
greater value)

Yes 8260Bc PRGsa

NAC 445Ab

mivolatile 
anic 

mpounds

bis(2-Ethyhexyl)Phthalate, 
ButylBenzylPhthalate and 
Di-N-Butylphthalate were 
detected

NA NA Yes 8270Cc PRGsa

NAC 445Ab

al RCRA Metals
Arsenic, Barium, Cadmium, 
Chromium, and Lead were 
detected

NA NA Yes 6010B/7470Ac

6010B/7471Ac
PRGsa

NAC 445Ab

al Petroleum 
drocarbons

Not expected NA NA Yes 8015B modifiedc 100 ppm
(EPA, 1998)

al PCBs Aroclor-1260 was detected NA  NA Yes  8082c PRGsa

NAC 445Ab

dionuclides
Americium-241 and 
Cesium-137 were detected

ElectraTM Alpha/
Beta  scintillator 
and NaI detector 

or intrinsic 
germanium 

detector

Mean background 
activity plus 2 times 
standard deviations 
of 20 background 
sample readingsd

Yes

L-E10.602.PC
(Gamma-ray 

Spectroscopy)e   
 If gamma > PALs, 
then add Uranium 

and Plutonium 
Isotopic Analysis

PAL determined b
applying 

nonparametric te
to background
concentration 
NUREG-1575f

(MARSSIM)

A Region IX Preliminary Remediation Goals (PRGs) (EPA, 1998)
DEP Corrective Action Regulations (NAC, 1998)
A Test Methods for Evaluating Solid Waste, 3rd edition, Parts 1-4, SW-846 (EPA, 1996)
ams, S.R.  1998.  Memo to B. McCall regarding “Methodology for Determining Preliminary Action Levels for CAU 407, the Roller Coaster RADSAFE Area,” 1

une.  Las Vegas, NV: IT Corporation
chtel Nevada Local Implementing Directive (BN, 1996)

UREG Nuclear Regulatory Commission Multiagency Radiation Survey and Site Investigation Manual (MARSSIM) (NRC, 1997)

 = Not Applicable
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Table A.3-4
Laboratory Analytical Requirements

 (Page 1 of 2)

Analyte Medium
Analytical 

Method
Minimum Reporting 

Limit
Precision

(RPD)a

Accuracy
(%R)b

Total VOCs
Water

8260Bc
Analyte-Specific 

Estimating Quantitation 
Limitsd

14e 61-145e

Soil 24e 59-172e

Total SVOCs
Water

8270Cc
Analyte-Specific 

Estimated Quantitation 
Limitsd

50e 9-127e

Soil 50e 11-142e

Total RCRA Metals

Water 6010B/7470Ac 20g 75-125g

Arsenic 10 µg/Lf,g

Barium 200 µg/Lf,g

Cadmium 5 µg/Lf,g

Chromium 10 µg/Lf,g

Lead 3 µg/Lf,g

Mercury 0.2 µg/Lf,g

Selenium 5 µg/Lf,g

Silver 10 µg/Lf,g

Total RCRA Metals

Soil 6010B/7471Ac 20g 75-125g

Arsenic 1 mg/kgf,g

Barium 20 mg/kgf,g

Cadmium 0.5 mg/kgf,g

Chromium 1 mg/kgf,g

Lead 0.3 mg/kgf,g

Mercury 0.1 mg/kgf,g

Selenium 0.5 mg/kgf,g

Silver 1 mg/kgf,g

TPH
Water (diesel)

8015B modifiedc
0.5 mg/Lf

Lab-specific 
RPDh

Lab-specific
%Rh

Soil (diesel) 25 mg/kgf

PCBs
Water

8082c
Analyte-Specific Contract 

Required Quantitation 
Limits (CRQL)eSoil
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Gamma-Emitting
Radionuclides

Water EPA 901.1i Isotope Specificj 20

Tracer Yield
30-105 

Laboratory 
Control Sample 

Yield 80-120

Soil HASL 300k Isotope Specificj 35

Isotopic Plutonium
Water

NAS-NS-3058l,m
2 pCi/L 20

Soil 0.5 pCi/g 35

Isotopic Uranium
Water

NAS-NS-3050n,o
2 pCi/L 20

Soil 1 pCi/g 35

Strontium-90
Water SM 7500-Srp 8 pCi/L 20

Soil Martin 79q 2 pCi/g 35

a RPD is Used to Calculate Precision:
Precision is estimated from the relative percent difference (RPD) of the concentrations measured for MS/MSD pairs, for laboratory duplicate analyses of 
unspiked field samples, or for field duplicates of unspiked samples.  It is calculated by:  RPD=100x{(|C1-C2|)/[(C1+C2)/2]}, where C1=Concentration of the 
analyte in the first sample aliquot and C2=Concentration of the analyte in the second sample aliquot

b %R is Used to Calculate Accuracy:
Accuracy is assessed from the recovery of analytes spiked into a blank or into the sample matrix of interest, or from the recovery of surrogate compounds 
spiked into each sample.  The recovery of each spiked analyte is calculated by:  %R=100x(Cs-Cu/Cn), where Cs=Concentration of the analyte in the spiked 
sample, Cu=Concentration of the analyte in the unspiked sample, and Cn=Concentration increase that should result from spiking the sample

c EPA Test Methods for Evaluating Solid Waste, 3rd Edition, Parts 1-4, SW-846 (EPA, 1996)
d Estimated Quantitation Limit (EQL) as given in SW-846, U.S. EPA (EPA, 1996)
e EPA Contract Laboratory Program Statement of Work for Organic Analyses (EPA, 1988b, 1990, 1991, and 1994b)
f Industrial Sites Quality Assurance Project Plan (DOE/NV, 1996b)
g EPA Contract Laboratory Program Statement of Work for Inorganic Analysis (EPA, 1988a, 1993, and 1994a)

h In-House Generated RPD and %R Performance Criteria:
It is necessary for laboratories to develop in-house performance criteria and compare them to those in the methods.  The laboratory begins by analyzing 
15-20 samples of each matrix and calculating the mean %R for each analyte.  The standard deviation (SD) of each %R is then calculated, and the warning 
and control limits for each analyte are established at +/- 2 SD and +/- 3 SD from the mean, respectively.  During the analysis of any SDG, if the warning 
limit is exceeded, the laboratory institutes corrective action to bring the analytical system back into control.  If the control limit is exceeded, the sample 
results for that SDG are considered unacceptable.  These limits are reviewed after every 20-30 field samples of the same matrix and are updated at least 
semiannually.  The laboratory tracks trends in both performance and control limits by the use of control charts.  The laboratory’s compliance with these 
requirements is confirmed as part of an annual laboratory audit.  Similar procedures are followed in order to generate acceptance criteria form precision 
measurements.

i Prescribed Procedures for Measurements of Radioactivity in Drinking Water (EPA, 1980) or equivalent method
j Isotope specific Minimum Reporting Limit to be specified in CAIP
k Environmental Measurements Laboratory Procedures Manual (DOE, 1992) or equivalent method
l The Radiochemistry of Plutonium (Coleman, 1965) or equivalent method
mSeparation and Preconcentration of Actinides from Acidic Media by Extraction Chromatography (Horwitz, 1993) or equivalent method
n The Radiochemistry of Uranium (Grindler, 1962) or equivalent method
o Separation and Preconcentration of Uranium from Acidic Media by Extraction Chromatography (Horwitz, 1992) or equivalent method
p Standard Methods for the Examination of Water and Waste Water (APHA, 1992) or equivalent method
q Determination of Strontium-89 and -90 in Soil With Total Sample Decomposition (Analytical Chemistry, 1979) or equivalent method

mg/kg = Milligram(s) per kilogram
pCi/L = Picocurie(s) per liter
mg/L = Milligram(s) per liter

pCi/g = Picocurie(s) per gram
µg/L = Microgram(s) per liter
RCRA = Resource Conservation and Recovery Act

Table A.3-4
Laboratory Analytical Requirements

 (Page 2 of 2)

Analyte Medium
Analytical 

Method
Minimum Reporting 

Limit
Precision

(RPD)a

Accuracy
(%R)b
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Strategy

Collect laboratory samples; 
analyze for COPCs.

Collect field screening and 
laboratory samples at biased 
locations that represent worst 
case for contamination; 
compare results to field 
screening levels or to PALs.

Sample using direct-push 
technique or hollow stem 
auger to define extent of 
contamination; if 
contamination extends 
beyond direct-push limit, drill 
at the gravel sump, washdown 
stations, and around dry well 
to establish worst case depth 
of COPCs; drill step-out 
borings to determine lateral 
extent if COPCs are detected; 
collect laboratory samples to 
confirm extent.  
Table A.3-5
Decisions, Inputs, and General Strategies

 (Page 1 of 3)

Decision Input Existing Data Data Gap

Are COPCs present 
above PALs at site?

Potential 
contaminant 
identification

Process knowledge of potential discharges Exact COPCs

Potential 
contaminant 
concentration

Preliminary sampling data available COPC 
concentrations; do 
concentrations 
exceed PALs?

Potential 
contaminant 
distribution

COPCs may have extended in a vertical and 
lateral manner beyond vehicle washdown 
stations, gravel sump, and dry well and into 
surrounding soils.

Exact vertical and 
lateral extent
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As discussed above.

As discussed above.

No site-specific 
meteorological data will be 
collected; general weather 
conditions and wind speed 
and direction are noted on 
daily field notes.

 

General soil characteristics 
will be noted on sample 
collection log.

Establish background; field 
screen for gamma-ray and 
alpha/beta radiation; collect 
samples for laboratory 
analysis.

Strategy
Are potential 
contaminants 

migrating?

Relative mobility of 
potential 
contaminant

Heavy metals and radionuclides relatively low 
mobility

As discussed 
above

Potential 
contaminant 
distribution

 Contaminant-specific, limited by geological, 
operational, and meteorological characteristics

As discussed 
above

Meteorologic data Sufficient information is available None

Geologic/hydrologic 
data

General geologic/hydrologic characteristics of 
site; specific geologic conditions of nearby sites 

No specific 
geologic or 
hydrologic sample 
data will be 
collected for this 
site.  Assume 
mainly near-surface
investigation 

Radioactive decay Radionuclides expected in CASs 25-07-02 and 
25-07-03

Presence, types, 
and extent of 
radionuclides at 
CAS 25-07-02 and 
25-07-03

Table A.3-5
Decisions, Inputs, and General Strategies

 (Page 2 of 3)

Decision Input Existing Data Data Gap
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Insufficient evidence to 
proceed without investigation.  
Collect field and laboratory 
samples; compare results to 
PALs.  If no COPCs above 
PALs, prepare CADD/Closure 
Report.

Collect field and laboratory 
samples; compare results to 
PALs.  If no COPCs above 
PALs, prepare CADD/Closure 
Report; otherwise prepare 
CADD.

Collect field and laboratory 
samples; compare results to 
PALs.  If no COPCs above 
PALs, prepare CADD/Closure 
Report; otherwise prepare 
CADD.

Strategy
Data sufficient to 
support closure 

options?

No further action Historical evidence that COPCs released to the 
environment at site; no further action may apply at 
propellant pad

Presence, 
concentration, and 
extent of COPCs

Closure in place Potential for PCBs, VOCs, SVOCs, TPH, RCRA 
metals, and radionuclides

Presence of 
regulated COPCs; 
concentrations 
above PALs

Clean closure by 
contaminant removal

Potential for  PCBs, VOCs, SVOCs, TPH, RCRA 
metals, and radionuclides

Presence, 
concentration, and 
extent of COPCs; 
volume of 
contaminated 
material above 
PALs

Table A.3-5
Decisions, Inputs, and General Strategies

 (Page 3 of 3)

Decision Input Existing Data Data Gap
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A.4.0 Investigation Strategy

Samples collected from all three CASs will be analyzed according to the appropriate COPC table 

as provided in Section A.3.0. 

A.4.1 CAS 25-07-01 Vehicle Washdown Area (Propellant Pad)

Investigate the vehicle washdown area using the following approach:

• Conduct radiological survey of concrete pad and soils surrounding concrete pad usi
ElectraTM for alpha/beta and EbertineTM ESP-2 ratemeter with 3 in. by 3 in. NaI detector
for gamma or using an intrinsic germanium detector.

• Collect surface samples (0 to 1 ft) and near-surface samples (3 to 5 ft) bgs using dir
push:

- Soil from the east and west sides of concrete pad 

- Step-out from sampling location as necessary to determine extent of contaminati

• Field screen direct-push samples for VOCs (using headspace method) and for 
radioactivity (using ElectraTM alpha/beta scintillator and NaI detector or intrinsic 
germanium detector).

• Submit samples for laboratory analysis for PCBs, VOCs, SVOCs, and radionuclides
(gamma spectroscopy).  Isotopic uranium and plutonium will be analyzed for if gamm
spectroscopy results exceed PALs. 

• Collect and submit QA/QC samples as prescribed in the QAPP (no trip blanks unles
VOC samples collected).

A.4.2 CAS 25-07-02 Vehicle Washdown Area (F and J Roads Pad)

Investigate the vehicle washdown area using the following approach:

• Conduct radiological survey of concrete pad and soils surrounding concrete pad usi
Electra for alpha/beta and EberlineTM ESP-2 ratemeter with 3 in. by 3 in. NaI detector fo
gamma or using intrinsic germanium detector.

• Conduct survey with video camera, locator, and radiation detector system to determ
extent and condition of sewer line.
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• Remove gravel to expose soils (by shovel or backhoe depending on thickness of gra
necessary.

• Sample soil beneath gravel, if soil found to be contaminated, the gravel will be samp
a later time.

• Collect surface soil samples (0 to 1 ft) and near-surface samples (3 to 5 ft) bgs using
push:

- From sewer discharge adjacent to trailer pads

- Soil near water hydrants

- Soil near center of gravel sump 

- Soil between washdown pad and gravel sump

- Soil between the asphalt and the grate on north side of concrete pad

- Soil between the asphalt and the concrete on the southwest side of the concrete 

- Soil along sewer pipe within gravel sump where the pipe is disconnected

- Step-outs from sampling locations as necessary to determine extent of contamina

• Field screen direct-push samples for VOCs (using headspace method) and for 
radioactivity (using ElectraTM alpha/beta scintillator and NaI detector or intrinsic 
germanium detector).

• If contamination extends deeper than the 4 to 5 ft level, attempt deeper investigation
direct push.

• If contamination does not extend deeper than 4 to 5 ft level, continue to direct push 
outs at a 5 ft distance as required until contamination is no longer detected.

• Submit samples for laboratory analysis for PCBs, RCRA metals, VOCs, SVOCs, TP
and radionuclides (strontium-90 [F and J Roads Pad] and gamma spectroscopy).  Is
uranium and plutonium will be analyzed for if gamma spectroscopy results exceed P

• The following contingency plan will be implemented if contamination is found to exte
beyond the limits of the direct-push method (approximately 5 to 10 ft).
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• Drill boreholes to investigate depths: 

- At locations where contamination is above field screening levels at bottom of the 
direct-push holes

- 5 ft field screening and sampling interval or at discretion of site supervisor

- Additional step-out borings may be drilled as required

A.4.3 CAS 25-07-03 Vehicle Washdown Station (RADSAFE pad)

This site will be investigated in the following approach:

• Conduct radiological survey of concrete pad and soils surrounding concrete pad usi
ElectraTM for alpha/beta and EbertineTM ESP-2 ratemeter with 3 in. by 3 in. NaI detector
for gamma or intrinsic germanium detector. 

• Conduct survey with video camera, locator, and rad detector system to determine ex
and condition of the dry well and piping from drain trench to dry well and the cleano
northeast of the concrete pad. 

• A backhoe will be used to locate the drain pipe if the video camera cannot get throu

• Collect surface samples (0 to 1 ft) and near-surface samples (3 to 5 ft) bgs using dir
push:

- Soil from four sides of concrete pad 

- Soil from influent end of piping to dry well

- Soil along pipe leading to dry well

- Soil surrounding dry well

- Soil between cleanout and concrete pad

• Conduct field screening for VOCs (using headspace method) and for radioactivity (u
Electra alpha/beta scintillator and NaI detector or intrinsic germanium detector).

• If contamination does not extend deeper than 4 to 5 ft level, continue to direct push 
step-outs at a 5 ft distance as required until contamination is no longer detected.
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• If contamination extends deeper than the 4 to 5 ft level, attempt deeper investigation
direct push.

• Conduct laboratory analysis for VOCs, SVOCs, RCRA metals, TPH, PCBs, and 
radionuclides (gamma spectroscopy).  Isotopic uranium and plutonium will be analy
for if gamma spectroscopy results exceed PALs.

• Direct-push/drill through dry well in order to sample at its soil/gravel interface and be
the interface.

The following contingency plan will be implemented if contamination is found to extend bey

the limits of the direct-push method (approximately 5 to 10 ft):

• Drill boreholes to investigate depths 

- At locations where contamination is above field screening levels at bottom of the 
direct-push holes

- Five-ft field screening and sampling interval or at discretion of Site Supervisor

- Additional step-out borings may be drilled as required
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A.5.0 Decision Rules

The following decision rules are applicable to all three Vehicle Washdown Station CASs and will 

be used to guide the investigation and subsequent data evaluation.

• If, in the course of the investigation, either of the following occur, then the investigat
will be halted and rescoped as necessary:

- The conceptual model fails to such a degree that rescoping is required

- Sufficient data are collected to support evaluation of corrective actions

• For the subsurface investigation, if field screening indicates no COPCs above field-
screening action levels, then a sample at the next prescribed subsurface location wi
field-screened.  If no COPCs are indicated, a confirmatory laboratory sample will be
collected, and the subsurface investigation will be halted for that boring.

• For the subsurface investigation, if field screening indicates the presence of COPCs
field-screening levels, then the investigation will continue to determine extent of CO
until two, consecutive samples with field screening results below field screening leve
obtained.  Samples will be collected for laboratory analysis at the subsurface interva
represents the worst-case field-screening result and as stated in the previous bullete

• If laboratory results indicate the presence of COPCs above PALs, then a CADD will 
prepared.

• If no COPCs are identified above PALs, then a CADD/Closure Report will be prepar
according to the outline agreed upon by NDEP and DOE/NV.  This type of CADD 
incorporates the elements of the regular CADD and the corrective action plan and s
as the closure report for the site.

Table A.5-1 provides additional decision points and rules specific to each CAS.    
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Table A.5-1
CAS-Specific Decision Points and Rules

Investigation 
Activity

Decision Point
Decision 

Result
Decision Rule

Vehicle Washdown Area (CAS 25-07-01) Propellant Pad. 

Surface and Near-
Surface 

Investigation. 

Do field data from the 
concrete pad, and 
surrounding soils indicate 
contamination above field 
screening levels? 

No. Submit laboratory samples for confirmation. 

Yes . Continue to perform direct-push sampling at 0 to 1 ft 

Vehicle Washdown Area (CAS 25-07-02) F and J Roads Pad. 

Surface and Near-
Surface 

Investigation. 

Do field data from the 
gravel sump, concrete 
pad, and surrounding 
soils indicate 
contamination above field 
screening levels? 

No. Submit  laboratory samples for confirmation. 

Yes for surface 
samples. 

Continue to perform direct-push sampling at 0 to 1 ft 

Yes for surface 
and near-
surface 

samples. 

Go to contingency drilling plan of deeper direct-push 

Vehicle Washdown Station (CAS 25-07-03) RADSAFE Pad. 

Pipeline Camera 
Survey. 

Can dry well and/or 
drainage piping location 
be identified? 

Yes. Proceed with surface investigation (and subsurface a

Yes, but in 
different 
location. 

Adjust investigation location. 

No. 
Pipe may have been removed, trench to gain access
survey. 

Surface and Near-
Surface 

Investigation. 

Do field data from the 
concrete pad, storage 
pad, cleanout, expansion 
joint, dry well area and 
soils surrounding dry well 
area indicate 
contamination above field 
screening levels?    

No. Submit laboratory samples for confirmation. 

Yes for surface 
samples. 

Continue to perform direct-push sampling at 0 to 1 ft 

Yes for surface 
and near-
surface 

samples. 

Go to contingency plan of deeper direct-push or drilli
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A.6.0 Decision Error

Biased sampling will be conducted on surface and near-surface samples at CASs 25-07-01,

25-07-02, add 25-07-03 as identified in Sections A.4.0, A.5.0, and A.6.0.  Biased sampling is 

appropriate because the locations are known or can be reasonably assumed.  For CAS 25-07-03 

Vehicle Washdown Station, the assumed location of the dry well will be verified prior to the 

investigation.  Table A.5-1 describes actions if the location cannot be identified.  

Biased sampling is to be performed.  The sampling strategy targets the worst-case contamination 

by sampling the individual vehicle washdown areas, especially at points with highest potential for 

contamination.  This will ensure that the extent of the contamination has been adequately located 

and identified.  Two consecutive samples below field screening levels will be obtained from the 

soil borings to define the lower limit of the affected soils, and these field screening results will be 

confirmed through off-site laboratory analysis.
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B.1.0 Project Organization

The DOE/NV Project Manager is Janet Appenzeller-Wing and she can be reached at (702) 295-0461.

The names of the project Health and Safety Officer and the Quality Assurance Officer can be found in 

the appropriate DOE/NV plan.  However, personnel are subject to change, and it is suggested that the 

DOE/NV Project Manager be contacted for further information.  The Task Manager will be identified 

in the FFACO Biweekly Activity Report prior to the start of field activities.
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