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Executive Summary

This Corrective Action Decision Document has been prepared for Corrective Action Unit 135, 

Area 25 Underground Storage Tanks.  The corrective action investigation was conducted in 

accordance with the Corrective Action Investigation Plan for Corrective Action Unit 135:  Area 25 

Underground Storage Tanks, Nevada Test Site, Nevada as developed under the Federal Facility 

Agreement and Consent Order.  Corrective Action Unit 135 is comprised of the following Corrective 

Action Sites:

• 25-02-01, Underground Storage Tanks, referred to as the Engine-Maintenance Assembly and 
Disassembly Waste Holdup Tanks and Vault

• 25-02-03, Underground Electrical Vault, referred to as the Deluge Valve Pit at the Test Cell A 
Facility

• 25-02-10, Underground Storage Tank, referred to as the former location of an aboveground 
storage tank for demineralized water at the Test Cell A Facility

All three of these corrective actions sites were originally considered to be underground storage tanks.  

However, during the Data Quality Objectives meeting on January 13, 1999, a determination was 

made based on site visits and engineering drawings that the Corrective Action Sites 25-02-03 (Deluge 

Valve Pit) and 25-02-10 (former location of an aboveground storage tank) had been misidentified as 

underground storage tanks in the Federal Facility Agreement and Consent Order.  A detailed 

description and history of the corrective actions sites can be found in the site-specific Corrective 

Action Investigation Plan.  Corrective action site 25-02-03 (Deluge Valve Pit) is located west of the 

Dewar Area at the Test Cell A Facility.  The Deluge Valve Pit is a vault that contains the piping and 

electronic controls for the water cooling system in the Dewar Area at the Test Cell A Facility.  

Corrective Action Site 25-02-10 is the former location of an aboveground storage tank and is located 

west of Building 3116 (Pump House).  This site was the location of an aboveground storage tank used 

to hold demineralized water used to cool the reactor carts during tests conducted at Test Cell A.  

Radiological surveys were conducted at Corrective Action Sites 25-02-03 (Deluge Valve Pit) and 

25-02-10 (former location of an aboveground storage tank) by Bechtel Nevada in January 1999.   No 

radiological contamination was detected above background levels for these two sites.  In the Closure 

Report for CAU 135, a recommendation will be made for no further action at these two sites.  The 
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purpose of this Corrective Action Decision Document is to identify and provide a rationale for the 

selection of a recommended corrective action alternative for Corrective Action Site 25-02-01, 

Engine-Maintenance Assembly and Disassembly Waste Holdup Tanks and Vault.

The scope of this Corrective Action Decision Document consists of the following tasks:

• Develop corrective action objectives.

• Identify corrective action alternative screening criteria.

• Develop corrective action alternatives.

• Perform detailed and comparative evaluations of the corrective action alternatives in relation 
to the corrective action objectives and screening criteria.

• Recommend and justify a preferred corrective action alternative for each Corrective Action 
Site.

A corrective action investigation for the remaining Corrective Action Site, 25-02-01, 

Engine-Maintenance Assembly and Disassembly Waste Holdup Tanks and Vault was conducted in 

June 1999 as set forth in the Corrective Action Investigation Plan for Corrective Action Unit 135:  

Area 25 Underground Storage Tanks, Nevada Test Site, Nevada (DOE/NV, 1999).  Analytes detected 

during the corrective action investigation were evaluated against preliminary action levels to 

determine the contaminants of concern for Corrective Action Unit 135.  One sample from the 

radiological survey of the concrete vault interior exceeded radionuclide preliminary action levels.  

The analytes from the sediment samples that exceeded the preliminary action levels are 

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

hydrocarbons as diesel-range organics, and radionuclides.  Based on the identification of 

contaminants of concern above preliminary action levels for this site, potential corrective action 

alternatives are identified and evaluated in this Corrective Action Decision Document to ensure 

worker, public, and environmental protection against potential exposure to contaminants of concern 

in accordance with Nevada Administrative Code 445A (NAC, 1998b).
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The following corrective action objectives have been identified for this site and are based on potential 

exposure pathways:

• Prevent or mitigate human exposure to sediments located in the vault sump containing 
contaminants of concern at concentrations exceeding preliminary action levels as defined in 
the Corrective Action Investigation Plan.

• Prevent human exposure to areas inside the vault with surface contamination greater than 
unrestricted release levels for radiological constituents. 

The following corrective action alternatives were developed for consideration and are based on the 

review of existing data, future use, and current operations at the Nevada Test Site:

• Alternative 1 - No Further Action
• Alternative 2 - Unrestricted Release Decontamination and Verification Survey

The corrective action alternatives were evaluated against four general corrective action standards.  

Only Alternative 2 was compared to the five remedy selection decision factors because Alternative 1 

did not meet the unrestricted release criteria.  Based on the results of these evaluations, the preferred 

corrective action alternative selected for the Corrective Action Site 25-02-01, Engine-Maintenance 

Assembly and Disassembly Waste Holdup Tanks and Vault is Alternative 2, Unrestricted Release 

Decontamination and Verification Survey. 

The preferred corrective action alternative was evaluated on technical merit, focusing on 

performance, reliability, feasibility, and safety.  The alternative was judged to meet all requirements 

for the technical components evaluated.  The alternative for CAS 25-02-01, E-MAD Waste Holdup 

Tanks and Vaults meets all applicable state and federal regulations for closure of the site and reduces 

the potential for future exposure pathways.

During corrective action implementation, this alternative will present a potential threat to site workers 

who come in contact with the contaminated concrete and sediment during the removal process.  

However, procedures will be developed and implemented to ensure worker health and safety.
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1.0 Introduction

The Corrective Action Decision Document (CADD) for Corrective Action Unit (CAU) 135, Area 25 

Underground Storage Tanks (USTs) has been prepared in accordance with the Federal Facility 

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

(DOE); the State of Nevada; and the U.S. Department of Defense (FFACO, 1996).  

This CADD provides or references the specific information necessary to recommend corrective 

action for a Corrective Action Site (CAS) within CAU 135.  Corrective Action Unit 135 is comprised 

of the following CASs:

• 25-02-01, Underground Storage Tanks, referred to as the Engine-Maintenance Assembly and 
Disassembly (E-MAD) Waste Holdup Tanks and Vault

• 25-02-03, Underground Electrical Vault, referred to as the Deluge Valve Pit at the Test Cell A 
(TCA) Facility

• 25-02-10, Underground Storage Tank, referred to as the former location of an aboveground 
storage tank (AST) for demineralized water at the TCA Facility

Corrective Action Unit 135 is located on the Nevada Test Site (NTS) in Nye County, Nevada.  The 

NTS is approximately 65 miles (mi) northwest of Las Vegas, Nevada (Figure 1-1 and Figure 1-2).     

1.1 Purpose

The purpose of this CADD is to identify and provide a rationale for the selection of a recommended 

corrective action alternative for CAS 25-02-01, E-MAD Waste Holdup Tanks and Vault within 

CAU 135.  The need for evaluation of corrective action alternatives is based on process knowledge 

and the results of the corrective action investigation at CAU 135 conducted in June 1999, in 

accordance with the Corrective Action Investigation Plan (CAIP) for Corrective Action Unit 135:  

Area 25 Underground Storage Tanks, Nevada Test Site, Nye County, Nevada (DOE/NV, 1999); 

the detailed results of that investigation are presented in Appendix A.
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Figure 1-1
Nevada Test Site and Tonopah Test Range
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1.2 Scope

The scope of this CADD consists of the evaluation, identification, and recommendation of a preferred 

corrective action alternative to be implemented at the E-MAD Waste Holdup Tanks and Vault site.  

To achieve this scope, the following actions have been taken:

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

• Developed corrective action objectives.

• Identified corrective action alternative screening criteria.

• Developed corrective action alternatives.

• Performed detailed evaluation of the corrective action alternatives in relation to corrective 
action objectives and screening criteria.

• Recommended and justified a preferred corrective action alternative for CAS 25-02-01, 
E-MAD Waste Holdup Tanks and Vault.

1.3 CADD Contents

This CADD has been divided into the following sections:

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

• Section 2.0 - Corrective Action Investigation Summary:  summarizes the investigation  
activities, the results of the investigation, and the need for corrective action.

• Section 3.0 - Evaluation of Alternatives:  documents steps taken to determine a preferred 
corrective action alternative.

• Section 4.0 - Recommended Alternative:  presents the preferred corrective action alternative 
and rationale for its selection based on the corrective action objectives and alternative 
screening criteria.

• Section 5.0 - References:  provides a list of cited documents.

• Appendix A:  Corrective Action Investigation Report for CAU 135:  Area 25 Underground 
Storage Tanks, Nevada Test Site, Nevada.

• Appendix B:  Cost Estimates.
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• Appendix C - Bechtel Nevada Phase I Analytical Results.

• Appendix D - MARSSIM Discussion.

• Appendix E - Response to NDEP Comments.

All work was performed in accordance with the following documents:

• Site-specific CAIP (DOE/NV, 1999)

• Industrial Sites Quality Assurance Project Plan (DOE/NV, 1996b)

• FFACO (FFACO, 1996)

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

The following sections describe and summarize the results of the corrective action investigation 

activities conducted at CAU 135.  During the Data Quality Objectives (DQO) process and the 

development of the CAIP, it was determined that CAS 25-02-03 (Deluge Valve Pit) and 

CAS 25-02-10 (location of the former aboveground storage tank) were misidentified as USTs in the 

FFACO (1996).  Based on limited radiological surveys of the two CASs, it was found that neither site 

is contaminated (DOE/NV, 1999).  Furthermore, there are no structures or media related to these sites 

(i.e., nearby exposed piping, the Pump House [Building 3116], Deluge Valve Pit #2) that have been 

identified for corrective action in the FFACO (DOE/NV, 1999).   In the CAIP, a determination was 

made that sufficient information existed for CASs 25-02-03 and 25-02-10 and that no further 

investigation would be required at these sites (DOE/NV, 1999).  Based on the preceding rationale, 

these two sites should be included in the CAU 135 Closure Report with a recommendation for no 

further action.  A detailed discussion of the rationale for the exclusion of these sites from the 

corrective action investigation is found in Section 2.2.2 and Section 2.2.3 of the CAIP 

(DOE/NV, 1999).  Therefore, only CAS 25-02-01, E-MAD Waste Holdup Tanks and Vault, was 

included in the corrective action investigation.  For detailed results of the corrective action 

investigation for the E-MAD Waste Holdup Tanks and Vault, refer to Appendix A.

2.1 Corrective Action Investigation Activities

In June 1999, a corrective action investigation was conducted at the E-MAD Waste Holdup Tanks 

and Vault in accordance with the CAIP (DOE/NV, 1999).  The investigation was conducted in two 

separate phases, Phase I by Bechtel Nevada (BN) and Phase II by IT Corporation (IT).  The activities 

for each phase are summarized below:

Phase I

• Grouted the process wastewater drains inside the E-MAD Building that drained into the vault.

• Disconnected piping to the trailers which were connected to the radioactive waste drain 
system, cut the piping flush with the ground surface, and grouted the piping.



CAU 135 CADD
Section:  2.0
Revision:  0
Date:  12/23/99
Page 7 of 22

• Performed a preliminary inspection of the vault including vault lid removal, air monitoring, a 
radiological survey of selected locations inside the vault, and a visual inspection of the tank 
interiors after removal of the existing access covers.

• Inserted a wet tap into the influent piping inside the vault in order to remove any free standing 
liquids contained inside the pipes.  Approximately six gallons of liquid was collected from the 
two influent pipes.

• Unbolted or saw-cut flange bolts and small diameter pipes and removed them from the vault.

• Removed two 1,500-gallon waste holdup tanks from the vault.  

• Cut the remaining ancillary pipes and valves with welding equipment.  The piping was 
stubbed and capped near the vault interior surface.

• Removed the sump pump inside the vault.  There was no liquid in the sump or the sump pump 
when it was removed.  

• Swept up debris that accumulated on top of the concrete floor during the tank and pipe 
removal activities, as well as the existing sediment.

• Transported the vault contents to the Area 6 Decontamination Facility for characterization and 
appropriate disposal. 

• In early December 1999, engineering measures were emplaced to minimize and/or prevent the 
potential for the accumulation of liquid in the drains and/or remaining piping.  These 
engineering measures are as follows:

- Welded the isolation valves from the stacks and the train decontamination pad closed.

- Inspected and grouted E-MAD floor drains as necessary.  Some floor drains in the interior 
area of the E-MAD building (i.e., hot cells) were not grouted because these drains are not 
expected to accumulate any liquid.

Phase II

• Sectioned the concrete vault interior into predetermined sized grid squares in order to conduct 
a radiological survey.

• Performed a radiological survey for the purpose of identifying the extent and quantity of the 
fixed and removable contamination inside the vault.  Exposure rates were documented for 
each grid square.  Collected a total of 99 swipe samples during the survey.  Quality Control 
(QC)/Quality Assurance (QA) samples were also collected for the swipe samples and are 
included in the total count.
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• Collected a sediment sample from the sump inside the vault.  Quality Control/Quality 
Assurance samples were also collected for the sump.

2.2 Results

The Phase I analytical results are included in Appendix C.  The waste determination and final 

disposal of the material removed from the vault during Phase I activities is pending and will be 

documented in the CAP.

A summary of the corrective action investigation analytical results (Appendix A) indicated the 

following:

• For the radiological survey of the vault interior, only one direct frisk measurement  
(Table A.3-5), from a pipe located at grid location number N03, exceeded the DOE allowable 
values for total residual surface contamination.  Review of the swipe sample results did not 
identify any samples with removable activity in excess of the removable limits listed in the 
NV/YMP Radiological Control (RADCON) Manual (DOE/NV, 1996c).

• Two sediment samples collected from the sump had radionuclide concentrations exceeding 
background (Table A.3-6) (U.S. Ecology and Atlan-Tech, 1992;  McArthur and Miller, 1989). 

• All volatile organic compound (VOC) and semivolatile organic compound (SVOC) results for 
the sediment samples (Section A.3.1 and Section A.3.2) were below the preliminary action 
levels (PALs) outlined in the CAIP (DOE/NV, 1999).

• Total petroleum hydrocarbons (TPH) as diesel range organics in the sediment samples 
(Section A.3.3) exceeded the Nevada Division of Environmental Protection (NDEP) action 
level of 100 milligrams per kilogram (mg/kg). 

• For the sediment samples, the total Resource Conservation and Recovery Act (RCRA) metal 
concentrations (Table A.3-4) for arsenic and lead exceeded the established PALs in the CAIP 
(DOE/NV, 1999).

• Two polychlorinated biphenyls (PCBs) were detected in the sediment samples 
(Section A.3.5), Aroclor-1254 and Aroclor-1260 were determined to exceed the PALs 
outlined in the CAIP (DOE/NV, 1999).  

Details of the methods used and results found during the investigation are presented in Appendix A.  

Based on these results, the nature and extent of contamination at CAS 25-02-01, E-MAD Waste 
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Holdup Tanks and Vault has been adequately identified to develop and evaluate corrective action 

alternatives.

2.3 Need for Corrective Action

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

determine contaminants of concern (COCs) for the E-MAD Waste Holdup Tanks and Vault.  Results 

from the radiological survey and the sediment samples indicate that PCBs, total RCRA metals, TPH 

as diesel-range organics, and radionuclide concentrations exceeded the established PALs in the CAIP 

(DOE/NV, 1999).  Based on the identification of COCs above PALs, potential corrective action 

alternatives are identified and evaluated in this CADD to ensure worker, public, and environmental 

protection against potential exposure to COCs in accordance with the Nevada Administrative Code 

(NAC) 445A (NAC, 1998b). 

At this time, there are no site-specific characteristics identified that may constrain remediation.
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3.0 Evaluation of Alternatives

The purpose of this section is to present the corrective action objectives for the E-MAD Waste 

Holdup Tanks and Vault site, describe the general standards and decision factors used to screen the 

corrective action alternatives, and develop and evaluate a set of corrective action alternatives that 

could be used to meet the corrective action objectives.

3.1 Corrective Action Objectives

Corrective action objectives are media-specific goals for protecting human health and the 

environment and constitute the basis for the development of corrective action alternatives.  The 

proposed corrective action must be technically sound, provide a permanent solution for the site, and 

be cost-effective.  In addition, the corrective action must be acceptable to the U.S. Department of 

Energy, Nevada Operations Office (DOE/NV), NDEP, and the public.  Based on the potential 

exposure pathways (see Section 3.1.2), the following corrective action objectives have been identified 

for CAU 135:

• Prevent or mitigate human exposure to sediments located in the vault sump containing COCs 
at concentrations exceeding PALs as defined in the CAIP (DOE/NV, 1999).

• Prevent human exposure to areas of surface contamination greater than unrestricted release 
limits for radionuclides inside the vault (DOE/NV, 1996c).

3.1.1 Contaminants of Concern

Contaminants of potential concern (COPCs) were determined in the DQO process as listed in the 

CAIP (DOE/NV, 1999).  Analytical results obtained from the corrective action investigation were 

evaluated to determine if COPCs were detected above PALs.  If the PALS are exceeded, those 

analytes become COCs and must be considered for corrective action.  Based on the results of the 

evaluation, PCBs (i.e., Aroclor-1254 and Aroclor-1260), total RCRA metals (i.e., arsenic and lead), 

TPH as diesel-range organics, and radionuclides have been identified as COCs for this site.
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3.1.2 Potential Exposure Pathways 

As identified in the CAIP, the future use for the CAU is assumed to include industrial use, 

educational tours, research, and support sites.  As part of the CAIP (DOE/NV, 1999), a conceptual 

model for E-MAD Waste Holdup Tanks and Vault was developed which identified potential 

exposure pathways as ingestion, inhalation, dermal contact, and direct exposure with contaminated 

sediments and/or the concrete vault surface under an industrial-use scenario.  The potential exposure 

mechanism would most likely be from site personnel that could be exposed to the contaminated vault 

area during general facility maintenance or construction and maintenance of utilities.  Contaminant 

migration to the groundwater is not considered to be a significant exposure pathway because the vault 

is constructed of concrete and acts as a barrier to the downward migration of COCs.  Any migration 

of COCs from the vault interior is expected to be negligible if at all.

3.2 Screening Criteria

The screening criteria used to evaluate and select the preferred corrective action alternatives consisted 

of a variety of general standards and decision factors described in Title 40, Code of Federal 

Regulations (CFR) Sections 260-271 (CFR, 1998); the U.S. Environmental Protection Agency’s 

(EPA) Guidance on Resource Conservation and Recovery Act Corrective Action Decision 

Documents (EPA, 1991); and the Final Resource Conservation and Recovery Act Corrective Action 

Plan (EPA, 1994).

Corrective action alternatives will be evaluated based on four general corrective action standards and 

five remedy selection decision factors, as described in the following text.  All corrective action 

alternatives must meet the general standards to be selected for evaluation using the remedy selection 

decision factors.

The general corrective action standards are as follows:

• Protection of human health and the environment
• Compliance with media cleanup standards
• Control the source(s) of the release
• Compliance with applicable federal, state, and local standards for waste management
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The remedy selection decision factors are as follows:

• Short-term reliability and effectiveness
• Reduction of toxicity, mobility, and/or volume
• Long-term reliability and effectiveness
• Feasibility
• Cost

3.2.1 Corrective Action Standards

The corrective action general standards and decision factors used to evaluate the corrective action 

alternatives are described in further detail in the following text.

Protection of Human Health and the Environment

Protection of human health and the environment is a general mandate of the RCRA statute 

(EPA, 1994).  This mandate requires that the corrective action include any protective measures that 

are needed.  These measures may or may not be directly related to media cleanup, source control, or 

management of wastes.  The corrective action alternatives are evaluated for the ability to meet 

corrective action objectives as defined in Section 3.1.

Compliance with Media Cleanup Standards

Each corrective action alternative must have the ability to meet the proposed media cleanup standards 

as set forth in applicable state and federal regulations and as specified in the CAIP (DOE/NV, 1999). 

For this CAU, the EPA’s Region IX Preliminary Remediation Goals (PRGs) (EPA, 1998), which are 

derived from the Integrated Risk Information System, are the basis for establishing the PALs for 

chemical contaminants in accordance with NAC 445A.2272 (NAC, 1998c).  The PAL for petroleum 

substances in soil is 100 mg/kg in accordance with NAC 445A.2272 (NAC, 1998c).  The PALs for 

radiological contamination are based on the total and removable limits for surface radioactivity listed 

in Table 2-2 of the RADCON Manual (DOE/NV, 1996c) and radiological concentrations in soil 

samples collected in undisturbed background locations (McArthur and Miller, 1989;  U.S. Ecology 

and Atlan-Tech, 1992).

Control the Source(s) of the Release

An objective of a corrective action remedy is to stop further environmental degradation by controlling 

or eliminating additional releases that may pose a threat to human health and the environment.  
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Unless source control measures are taken, efforts to clean up releases may be ineffective or, at best, 

will essentially involve a perpetual cleanup.  Therefore, each corrective action alternative must use an 

effective source control program to ensure the long-term effectiveness and protectiveness of the 

corrective action.

Comply with Applicable Federal, State, and Local Standards for Waste Management

During implementation of any corrective action alternative, all waste management activities must be 

conducted in accordance with all applicable state and federal regulations (e.g., Nevada Revised 

Statutes [NRS] 459.400 - 459.600, “Disposal of Hazardous Waste” [NRS, 1996]; 40 CFR 260 - 282, 

“RCRA Regulations” [CFR, 1998]; NAC 444, “Solid Waste Disposal” [NAC, 1998a]; and 

NAC 459.9974, “Disposal and Evaluation of Contaminated Soil” [NAC, 1998d]).  The requirements 

for management of the waste, if any, derived from the corrective action will be determined based on 

applicable state and federal regulations, field observations, process knowledge, characterization data, 

and data collected and analyzed during corrective action implementation.  Administrative controls 

(e.g., decontamination procedures and corrective action strategies) will minimize waste generated 

during site corrective action activities.  Decontamination activities will be performed in accordance 

with approved procedures and will be designated according to the COCs present at the site.

3.2.2 Remedy Selection Decision Factors

The following text describes the remedy selection decision factors used to evaluate the corrective 

action alternatives.

Short-Term Reliability and Effectiveness

Each corrective action alternative must be evaluated with respect to its effects on human health and 

the environment during the construction and implementation of the corrective action.  The following 

factors will be addressed for each alternative:

• Protection of the community from potential risks associated with implementation such as 
fugitive dusts, transportation of hazardous materials, and explosion

• Protection of workers during construction and implementation

• Environmental impacts that may result from construction and implementation

• The amount of time until the corrective action objectives are achieved
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Reduction of Toxicity, Mobility, and/or Volume

Each corrective action alternative must be evaluated for its ability to reduce the toxicity, mobility, 

and/or volume of the contaminated media.  Reduction in toxicity, mobility, and/or volume refers to 

changes in one or more characteristics of the contaminated media by the use of corrective measures 

that decrease the inherent threats associated with that media.

Long-Term Reliability and Effectiveness

Each corrective action alternative must be evaluated in terms of risk remaining at the CAU after the 

corrective action alternative has been implemented.  The primary focus of this evaluation is on the 

extent and effectiveness of the controls that may be required to manage risk posed by treatment 

residuals and/or untreated wastes.

Feasibility

The feasibility criterion addresses the technical and administrative feasibility of implementing a 

corrective action alternative and the availability of services and materials needed during 

implementation.  Each corrective action alternative must be evaluated for the following criteria:

• Construction and Operation:  This refers to the feasibility of implementing a corrective action 
alternative given the existing set of waste and site-specific conditions.

• Administrative Feasibility:  This refers to the administrative activities needed to implement 
the corrective action alternative (e.g., permits, public acceptance, rights of way, off-site 
approval).

• Availability of Services and Materials:  This refers to the availability of adequate off-site and 
on-site treatment, storage capacity, disposal services, necessary technical services and 
materials, and prospective technologies for each corrective action alternative.

Cost

Costs for each alternative are estimated for comparison purposes only.  The cost estimate for each 

corrective action alternative includes both capital and operation and maintenance costs, as applicable.  

The following is a brief description of each component:

• Capital Costs:  These costs include both direct and indirect costs.  Direct costs may consist of 
materials, labor, mobilization, demobilization, site preparation, construction materials, 
equipment purchase and rental, sampling and analysis, waste disposal, and health and safety 
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measures.  Indirect costs include such items as engineering design, permits and/or fees, 
start-up costs, and any contingency allowances.

• Operation and Maintenance:  These costs include labor, training, sampling and analysis, 
maintenance materials, utilities, and health and safety measures.

Cost summaries for this CADD are provided in Appendix B.

3.3 Development of Corrective Action Alternatives

This section identifies and briefly describes the viable corrective action technologies and the 

corrective action alternatives considered for the affected media.  Based on the review of existing data, 

future use, and current operations at the NTS, the following alternatives have been developed for 

consideration at CAU 135:

• Alternative 1 - No Further Action

• Alternative 2 - Unrestricted Release Decontamination and Verification Survey

• Other alternatives, such as engineering or institutional controls, were considered.  However, 
engineering or institutional controls were deemed to be inappropriate due to the limited extent 
of contamination and potential future uses of the site.

The following evaluation of NAC 445A.227 (2) (a-k) (NAC, 1998c) supports the protection of 

groundwater from CAU 135 COCs and the need for corrective action:

a. The depth to groundwater in Well J-11 (nearest well) is approximately 1,040 feet (ft) below 
ground surface (USGS, 1993).  Field screening and analytical data indicate that COCs are 
confined primarily to the concrete vault interior walls and in the sump sediment on the concrete 
floor.  Groundwater is not expected to be impacted from COCs from this site because the vault 
is constructed of concrete and all exits have been sealed.

b. The distance to the nearest water-supply well, Well J-11, is approximately 18,000 ft south of 
the Test Cell A facility and approximately 9,100 ft southeast of the E-MAD building.  
Groundwater is not expected to be impacted from COCs from this site.

c. The vault and sump floor inside the vault are concrete.  Most of the sediment found on the 
surface of the concrete floor was removed during sampling.  Field screening and analytical data 
indicate that COCs are confined predominantly to the concrete vault interior walls and in the 
sediment on the concrete floor.
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d. Average annual precipitation is approximately 6 inches (in.) (DOE/NV, 1996a). 

e. Due to the low annual average precipitation at the site, the presence of a transport mechanism 
for contaminant migration (i.e., the infiltration of precipitation) is largely absent. 

f. The lateral extent of contamination is confined to the concrete vault interior.

g. Presently, the CAU is located in a government-controlled facility.  The NTS is a restricted area 
that is guarded on a 24-hour, 365-day-per-year basis; unauthorized personnel are not admitted 
to the facility.  Future uses of the CAU site are likely to be similar to current uses at the NTS 
including industrial use, educational tours, research, and support sites.  

h. Preferred routes of COC migration have been minimized by the removal of the primary point 
sources of COC contaminants (i.e., waste holdup tanks, sump pump, associated piping).  In 
order to minimize and/or prevent the potential for the accumulation of liquid in the remaining 
drains and/or piping, engineering measures have been emplaced.  These engineering measures 
include welding closed isolation valves from the stacks and the train decontamination pad, and 
the inspection and grouting of E-MAD floor drains as necessary.  Some floor drains in the 
interior area of the E-MAD building (i.e., hot cells) were not grouted and these drains are not 
expected to accumulate any liquid.  Additionally, the vault is constructed of concrete and 
migration of COCs from the vault interior is expected to be negligible if at all.

i. The E-MAD Waste Holdup Tanks have been removed from the concrete vault and were 
transported to the Area 6 Decontamination Facility for characterization and disposal as part of 
the Phase I corrective action investigation activities.  The remaining pipes were capped after the 
tanks were removed. 

j. The potential for a hazard related to fire, vapor, or explosion is nonexistent for the COCs at the 
CAU.

k. No other site-specific factors are known at this time.

Based on this evaluation, impacts to groundwater are not expected.  Therefore, groundwater 

monitoring is not proposed for this site and is not considered an element of the alternatives.  As 

discussed in the CAIP and Section 2.0, CASs 25-02-03 (Deluge Valve Pit) and 25-02-10 (former 

location of an aboveground storage tank for demineralized water) will be included in the CAU 135 

Closure Report with a recommendation for no further action.  These CASs will not be considered in 

the following alternatives.
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3.3.1 Alternative 1 - No Further Action

Under the No Further Action Alternative, no corrective action activities would be implemented.  This 

alternative is used as a starting point to establish a baseline for comparison with the other corrective 

action alternative.  However, Alternative 1 does not meet the corrective action objectives for 

CAU 135 because it fails to meet the radiological unrestricted release criteria (DOE/NV, 1996c).  For 

the purposes of this discussion, a comparison was made between Alternative 1 and Alternative 2 to 

the general corrective action standards but not to the remedy selection decision factors.  This 

comparison is shown in Table 3-1.     

3.3.2 Alternative 2 - Unrestricted Release Decontamination and Verification Survey

Alternative 2 consists of the removal of concrete and any remaining sediment from the vault with 

COC concentrations greater than the established PALs in accordance with the CAIP (DOE/NV, 1999) 

and the corrective action objectives.  After verification that the contamination has been removed, the 

vault will be repaired with concrete, as necessary. 

Under this alternative, radiological- and chemical-contaminated sediments and concrete removed 

from the vault would be disposed of at the Area 5 Radioactive Waste Management Site.  The vault 

interior will be field surveyed following removal of contaminated material to verify unrestricted 

release criteria are achieved.  This will ensure complete removal of contamination.

CAU 135 will be closed as described in this section and in accordance with NAC 445A 

(NAC, 1998b).

3.4 Evaluation and Comparison of Alternatives

An evaluation and comparison was made between Alternative 1 and Alternative 2 to the general 

corrective action standards described in Section 3.2 but not to the remedy selection decision factors.  

A comparison between the two alternatives for the remedy selection decision factors was not 

necessary because Alternative 1 does not meet the radiological unrestricted release criteria 

(DOE/NV, 1996c).  A summary of the comparison between Alternative 1 and Alternative 2 and the 

evaluation of Alternative 2 to the remedy selection decision factors are shown in Table 3-1.  The 

advantages and disadvantages of each alternative were assessed to select a preferred alternative for 

the site.  Cost summaries are provided in Appendix B.   
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Table 3-1
Evaluation and Comparison of the Corrective Action Alternatives

for CAS 25-02-01 E-MAD Waste Holdup Tanks and Vault
 (Page 1 of 2)

Evaluation Criteria
Alternative 1

No Further Action

Alternative 2
Unrestricted Release 

Decontamination and Verification 
Survey

General Standards

Protection of Human Health 
and the Environment

• Radiological and chemical 
contamination detected above 
human health and unrestricted 
release screening levels would 
remain in place. 

• NAC 445A.227 (2) (a-k) analysis 
shows the contaminants are not 
impacting groundwater.

• Protection to the public remains high 
because the NTS is a restricted 
access facility and there are no 
populated areas near the subject 
sites.

• No worker exposure associated with 
implementation.

• Does not address the environmental 
persistence of contaminants.

• Meets corrective action objectives by 
removal of contaminated sediment 
and concrete in excess of 
unrestricted release criteria and 
PALs.

• Low exposure associated with 
fugitive dust and/or contact with 
impacted media.

• Protection to the public remains high 
because the NTS is a restricted 
access facility and there are no 
populated areas near the subject 
sites.

• NAC 445A.227 (2) (a-k) analysis 
shows the contaminants are not 
impacting groundwater.

• Moving contaminated material to an 
appropriate disposal facility 
addresses the persistence of 
contaminants.

Compliance with Media 
Cleanup Standards

• Does not comply with media cleanup 
standards because COCs remain at 
levels above PALs and unrestricted 
release criteria.

• NAC 445A.227 (2) (a-k) analysis 
shows the contaminants are not 
impacting groundwater.

• Complies with media cleanup 
standards because any remaining 
sediments and all surface 
contamination above unrestricted 
release criteria will be removed and 
disposed of at an appropriate facility.

• Removal locations will be field 
screened to verify that radiation 
activity is below acceptable criteria. 

• NAC 445A.227 (2) (a-k) analysis 
shows the contaminants are not 
impacting groundwater.

Control the Source(s) of 
Release

• There is no control of contaminant 
release to humans or the 
environment.  

• At completion of the activities, the 
contaminated material will be 
permanently removed from the site 
and the surfaces will be screened to 
verify that unrestricted release 
criteria are achieved. 
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Comply with Applicable 
Federal, State, and Local 
Standards for Waste 
Management

• No waste generated. • All waste (primarily contaminated 
concrete) will be handled and 
disposed of in accordance with 
applicable standards.

Remedy Selection Decision Factors

Short-Term Reliability and 
Effectiveness

• Not evaluated. • Low risk to workers associated with 
fugitive dusts, direct contact, and 
heavy equipment.

• Public protected by remote location 
and NTS site access controls.

• Environmental impacts are not 
anticipated due to implementation.  

• Implementation should not require an 
extended period of time.

Reduction of Toxicity, 
Mobility, and/or Volume

• Not evaluated. • Removal and clean closure would 
effectively eliminate associated 
toxicity, mobility, and volume of 
materials at the site.

Long-Term Reliability and 
Effectiveness

• Not evaluated. • Risk of exposure to COCs will be 
significantly reduced upon 
completion of the corrective action.

• Site would achieve unrestricted 
release criteria.

Feasibility • Not evaluated. • Decontamination is easily 
implemented.

Cost $0 $92,801

Table 3-1
Evaluation and Comparison of the Corrective Action Alternatives

for CAS 25-02-01 E-MAD Waste Holdup Tanks and Vault
 (Page 2 of 2)

Evaluation Criteria
Alternative 1

No Further Action

Alternative 2
Unrestricted Release 

Decontamination and Verification 
Survey
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4.0 Recommended Alternative

Based on the results of the detailed analysis of the potential corrective action alternatives presented in 

this document, the preferred corrective action alternative selected for implementation at CAU 135 is 

Alternative 2, Unrestricted Release Decontamination and Verification Survey.  Alternative 2 was 

chosen for the following reasons:

• Risk to human health is minimal because of the removal of surface contamination in excess of 
unrestricted release criteria and disposal at an appropriate facility.  Appropriate ALARA 
principles will be utilized to minimize worker risk during removal activities.

• All waste will be managed in accordance with federal, state, and local requirements.

• Long-term risks are significantly reduced by removing and disposing contaminated sediment 
and concrete at an appropriate disposal facility.

• Easily implemented with standard construction equipment utilized for decontamination and 
removal of contaminated material.

• Provides a cost-effective method for achieving protection and meeting unrestricted release 
requirements.

The preferred corrective action alternative was evaluated on its technical merits, focusing on 

performance, reliability, feasibility, and safety.  The alternative was judged to meet all requirements 

for the technical components evaluated.  The alternative for CAS 25-02-01, E-MAD Waste Holdup 

Tanks and Vaults meets all applicable state and federal regulations for closure of the site and reduces 

the potential for future exposure pathways.

During corrective action implementation, this alternative will potentially present moderate to high 

industrial safety risks to site workers.  Therefore, appropriate health and safety procedures will be 

developed and implemented.

Based on the evaluation in this CADD, closure of the CAS 25-02-01, E-MAD Waste Holdup Tanks 

and Vault, by unrestricted release decontamination is the preferred closure method.
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A.1.0 Introduction

This appendix presents the investigation activities and analytical results for the corrective action 

investigation conducted at CAU 135, Area 25 USTs, NTS, Nevada.  The CAU 135 includes 

CAS 25-02-01, E-MAD Waste Holdup Tanks and Vault; CAS 25-02-03, Deluge Valve Pit at the 

TCA Facility; and CAS 25-02-10, the former location of an AST at the TCA Facility (FFACO, 1996).  

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

the Corrective Action Investigation Plan for Corrective Action Unit 135, Area 25 Underground 

Storage Tanks, Nevada Test Site, Nevada (DOE/NV, 1999) as developed under the FFACO (1996).

The CAS 25-02-01, E-MAD Waste Holdup Tanks and Vault, was the only site investigated for 

CAU 135.  At the DQO meeting for CAU 135, it was determined that CAS 25-02-03 and 

CAS 25-02-10 would not be investigated and would be closed with no further action required as the 

recommended corrective action.  Reasons for the decision are provided in Section 2.2.2 and 2.2.3 of 

the CAIP (DOE/NV, 1999).  The E-MAD Waste Holdup Tanks and Vault site was investigated 

because process knowledge indicated that the tanks received radioactive and possibly hazardous 

liquid effluent during operations at the E-MAD Facility.  Additional information regarding the history 

of each CAS, planning, and the scope of the investigation is presented in the CAIP (DOE/NV, 1999) 

and will not be repeated in this report.

A.1.1 Project Objectives

The primary objectives of the investigation were as follows:

• Assess the concentration and presence of COPCs.

• Determine the location of radiological contamination within the vault and determine the 
extent of COPCs in the sump area and on the floor.

• Provide sufficient information and data to develop and evaluate appropriate corrective action 
alternatives for CAS 25-02-01.

As identified in the DQO process outlined in the CAIP (DOE/NV, 1999), potential contamination 

may exist within the E-MAD Waste Holdup Tanks and Vault.  The vault ceiling, floor, and walls 

were investigated by conducting a radiological survey for alpha- and beta-contamination, and 
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collecting swipe samples for removable radiological contamination.  Additionally, one environmental 

and one duplicate sample of the sediment in the sump were collected for laboratory analyses.  

The selection of sediment sample locations were based upon site-specific conditions and the strategy 

developed during the DQO process as outlined in the CAIP (DOE/NV, 1999).  In addition to the 

foregoing factors, the selection of swipe sample locations was based on guidance provided in the 

Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM) (NRC, 1997). 

A.1.2 Appendix Content

The contents of this appendix are as follows:

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

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

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

• Section A.4.0 discusses the QA and QC procedures that were followed and the results of the 
QA/QC activities.

• Section A.5.0 summarizes the significant investigation results.

• Section A.6.0 cites the references.

To make this appendix a concise summary, the complete field documentation and laboratory data, 

including Field Activity Daily Logs, Sample Collection Logs, Analysis Request/Chain-of-Custody 

Forms, laboratory certificates of analyses, analytical results, and surveillance results not contained in 

this appendix are retained in the project files.
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A.2.0 Corrective Action Investigation Activities

The corrective action field investigation and sampling activities for the E-MAD Waste Holdup Tanks 

and Vault was conducted in June 1999.  The investigation was separated into two phases, and is 

summarized as follows:

Phase I

• Grouted the process wastewater drains inside the E-MAD Building that drained into the vault.

• Disconnected, cut (flush with the ground surface), and grouted the piping associated with 
trailers E-26321 and E-26428. 

• Performed a preliminary inspection of the vault including vault lid removal, air monitoring, a 
radiological survey of selected locations inside the vault, and a visual inspection of the tank 
interiors after removal of the existing access covers.

• Inserted a wet tap in the influent piping inside the vault in order to remove any free standing 
liquids held up inside the pipes.  Collected approximately six gallons of liquid from the two 
influent pipes.

• Unbolted or saw cut all flange bolts and small diameter pipes and removed them from the 
vault.

• Removed two 1,500-gallon waste holdup tanks from the vault.

• Cut the remaining ancillary pipes and valves with welding equipment.  The piping was 
stubbed and capped near the vault interior.

• Removed the sump pump inside the vault.  There was no liquid in the sump or the sump pump 
when it was removed.

• Swept up debris that accumulated on top of the concrete floor during the tank and pipe 
removal activities.

• Transported the vault contents and drain components to the Area 6 Decontamination Facility 
for characterization and appropriate disposal.
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• In early December 1999, engineering measures were emplaced to minimize and/or prevent the 
potential for the accumulation of liquid in the drains and/or remaining piping.  These 
engineering measures are as follows:

- Welded isolation valves from the stacks and the train decontamination pad closed.

- Inspected and grouted E-MAD floor drains as necessary.  Some floor drains in the interior 
area of the E-MAD building (i.e., hot cells) were not grouted because these drains are not 
expected to accumulate any liquid.

Phase II

• Sectioned the concrete vault interior into predetermined sized grid squares in order to conduct 
a radiological survey.

• Performed a radiological survey for the purpose of identifying the extent and quantity of the 
fixed and removable contamination inside the vault.  Exposure rates were also documented for 
each grid square.  Swipe samples were collected during the survey.

• Collected one environmental sediment sample from the sump inside the vault.  Quality 
Control/Quality Assurance samples were also collected for the sump.

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

forth in the CAIP (DOE/NV, 1999).  The field activities were performed in accordance with an 

approved Site-Specific Health and Safety Plan (IT, 1999).  The samples were collected and 

documented following approved protocols and procedures for sampling, field activity, and sample 

collection documentation, decontamination, chain of custody, shipping, and radiation screening  as 

indicated in the CAIP (DOE/NV, 1999).  Quality control samples (e.g., field blanks, equipment 

rinsate blanks, source blanks, trip blanks, matrix spike/matrix spike duplicate [MS/MSD], and field 

duplicates) were collected as required by the Industrial Sites Quality Assurance Project Plan (QAPP) 

(DOE/NV, 1996a) and approved procedures.  Field activities included waste minimization practices 

in accordance with approved procedures in the CAIP (DOE/NV, 1999), including segregation of the 

waste by waste stream.  

A.2.1 Site Description and Conditions

The E-MAD Waste Holdup Tanks and Vault are located on the western side of Building 3900 just 

outside the west gallery door at the E-MAD facility in Area 25 of the NTS (see Figure 1-2).  The CAS 
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consists of two 1,500-gallon storage tanks located inside an underground concrete vault which is 

covered by a concrete pad.  The two tanks have been removed from the vault along with all other 

vault contents.  The concrete pad contains three lids that lead into the vault.  One lid has been 

replaced by a thin, aluminum, padlocked trap door.  A sump is located in the low spot or northwest 

corner of the vault and is an integrated part of the floor.  The sump was used as a secondary catchment 

for overflows, spills, or leaks.  The vault is approximately 17.3 ft wide by 22.2 ft long by 16.5 ft high 

(see Figure 2-2 of the CAIP [DOE/NV, 1999]).  When all lids are removed, the vault opening is 

approximately 13.8 ft long by 6.5 ft wide.  There is a built-in ladder that runs down the western side 

of the vault.  Four tank pedestals are the only items that remain inside the vault.  They are made of 

reinforced concrete and extend approximately 12 to 20 in. above the vault floor surface.  Bechtel 

Nevada was unable to remove the tank pedestals during their field activities.  The purpose of the 

Phase II investigation was to identify the extent and quantity of radiological contamination inside the 

E-MAD Waste Holdup Vault.   

A.2.2 Sampling Logistics and Locations

This section describes sample collection and investigation activities at the E-MAD Waste Holdup 

Tanks and Vault.  The sampling locations were selected based on guidance provided by MARSSIM 

(NRC, 1997) for a vault radiological survey, visual observations, elevated readings on radiological 

instruments, and process knowledge.  The planned sample locations are described in the CAIP 

(DOE/NV, 1999).  Actual sample locations are shown in Figure A.2-1, Parts 1 and 2.       

A.2.3 Field Screening

Field screening and surveys were performed as specified in the CAIP (DOE/NV, 1999).  The 

screening and survey methods included the following:

• Radiological screening for alpha and beta concentration using an Electra instrument and 
exposure rates using a Bicron® Ion Chamber.

• Headspace screening for VOCs using a photoionization detector (PID).

Field-screening levels (FSLs) were used to determine the presence of contamination and guide the 

investigation.  The FSL for VOCs was established at 20 parts per million (ppm) or 2.5 times 
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background, whichever was higher.  Headspace measurements for the one sediment sample collected 

were below the established FSL.  The FSLs for radiological contamination in the sediment collected 

inside the vault were established prior to the investigation as the mean background concentration 

level in soil plus two times the standard deviation of the mean background concentration level.  

Field-screening levels for concrete were also established prior to the investigation as the mean 

background activity level of an uncontaminated concrete pad next to the vault plus two times the 

standard deviation of the mean background activity level.  Radiological contamination of swipe and 

sediment samples were also field screened for sample transportation purposes.  Allowable levels were 

gross alpha/beta limits of less than or equal to 2,000 picocuries per gram (pCi/g) and a dose rate of 

0.5 millirem per hour (mrem/hr) per package (DOE/NV, 1999; DOE, 1988; CFR, 1998).

A.2.4 Daily Activities During Sampling Effort (Phase II)

Prior to daily intrusive activities, the following was performed:

• Vault lids were removed using a 14.5-ton hydraulic crane and placed to the north of the 
opening on the concrete pad.

• Vault air conditions were monitored prior to confined space entry into the vault.  Monitoring 
included carbon monoxide, hydrogen sulfide, lower explosive limit, oxygen content, and 
organic vapor content using a Draeger Multipack and HNu® PID.  Vault air conditions were 
monitored and documented every 15 minutes for the first hour of entry and every hour 
thereafter.  A ventilator/blower was turned on after the initial daily vault air conditions were 
measured and remained on for the confined space activities.

• An extension ladder was secured.  Confined space fall protection/extraction gear was set up 
on the crane load.  Personnel working in the contamination area wore Level D modified 
personal protective equipment (PPE) and harnesses.  Personnel were equipped with fall 
protection, as necessary.

A.2.5 Sediment Sample Collection

Sample collection was performed as specified in the CAIP (DOE/NV, 1999).  Sediment in the vault 

sump was collected into sample containers using a hand scoop.  Sample number WHTV006 was 

collected in triplicate volume in order to obtain a MS/MSD and an environmental sample.  A field 

duplicate sample (WHTV007) of the sump sediment was also collected.  During the collection of the 

sediment sample from the vault sump, the concrete bottom was encountered and a verification sample 
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from beneath the sediment layer was unattainable.  The majority of sediment was removed from the 

surface of the concrete sump during sampling.  

A.2.6 Radiological Survey

A radiological survey of the vault was performed as specified in the CAIP for CAU 135 

(DOE/NV, 1999).  

A.2.6.1 Grid Square Locations

The vault floor was sectioned off into grid squares that were approximately 4.4 ft by 3.5 ft (see 

Figure A.2-1, Part 1 and 2 for grid square details and sampling locations).  Four pedestals that are 

located on the vault floor were surveyed on all exposed sides.  The north and south vault walls were 

sectioned into grid squares approximately 8.3 ft by 6.9 ft.  The east and west vault wall grid square 

dimensions were approximately 8.3 ft by 5.6 ft.  There were pipes located within grid square N03 and 

S13 that were also surveyed.

A.2.6.2 Radiological Survey and Swipe Sampling Logistics

Each grid square was surveyed for alpha and beta radiological contamination using an Electra 

instrument, except for sample location N11 which could not be reached.  The instrument was scanned 

over the entire grid surface area and an integrated reading was entered on a Radiological Survey 

Form.  If there were any locations within the grid square that were elevated (greater than FSLs), a 

one-minute direct reading with the Electra was also taken.  For locations with elevated readings, an 

aluminum plate was placed between the spot and the instrument for a “closed window” reading.  The 

closed window reading was subtracted from the open window reading to determine the count rate 

contribution from beta-gamma surface contamination.  On the north and south ends of the vault 

ceiling, two one-minute direct readings were conducted with an Electra.  A “Masslin Mop” was also 

swiped over a large area of the vault ceiling and readings were taken using an Electra.

The center of each grid square was swiped for removable radiological contamination.  The swipe 

samples were labeled WHTV, the three-digit grid square location, and the letter “C.”  If there were 

any locations in the grid square that were above established FSLs, another swipe sample was 

collected at those locations.  Those sample locations were labeled in the same manner, with 
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successive letter designation as an extension.  One field blank was collected for every 20 sample 

swipes and was obtained by waving a clean swipe in the vault airspace.  One field duplicate was 

collected for every 20 sample swipes and was collected next to the original swipe location.  One 

swipe was collected as a source blank for the investigation.  Field blanks were labeled with an “A,” 

field duplicates were labeled with a “B,” and the source blank was labeled with an “S” at the end.  

Two locations (C01C and C02C) on the ceiling were swiped for removable radiological 

contamination.

There was an exposure rate measurement taken for each grid square.  If there were any areas that 

measured elevated readings above FSLs, additional exposure rate measurements were taken.  

Exposure rate information was documented on the Radiological Survey Form.
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A.3.0 Investigation Results

The analytical results of samples collected from the E-MAD Waste Holdup Tanks and Vault 

investigation have been compiled and evaluated to determine the presence and/or extent of 

contamination.  The analytical results, above the minimum reporting limits, are summarized in the 

following subsections.  

During the investigation, one sediment sample and one duplicate sample was submitted to Paragon 

Analytics, Fort Collins, Colorado, for laboratory analyses.  The sample was analyzed for chemical 

and radiological constituents.  A total of 99 swipes were analyzed for gross alpha and gross beta by 

Paragon Analytics.  Of those 99 swipes, only 9 swipe samples were analyzed for specific radiological 

isotopes.  The parameters that were used to decide which swipes were to be analyzed was the 

minimum unrestricted release limits to the public which is summarized in Table 2-2 in the NV/YMP 

RADCON Manual (DOE/NV, 1996b).  If the swipe exceeded either the alpha limits or beta limits, it 

was analyzed for corresponding radiological isotopes.  A list of the samples collected and analyzed 

for the investigation are presented in Table A.3-1.  The analytical parameters and laboratory 

analytical methods requested for this investigation are presented in Table A.3-2.  Preliminary action 

levels for off-site laboratory analytical methods were determined during the DQO process 

(DOE/NV, 1999) and are based on levels presented in the following:         

• Nevada Administrative Code (NAC, 1998a and 1998b)

• U.S. Environmental Protection Agency Region IX Preliminary Remediation Goals 
(EPA, 1998)

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

• Environmental Monitoring Report for the Proposed Ward Valley California Low Level 
Radioactive Waste Facility (U.S. Ecology and Atlan-Tech, 1992)

• NV/YMP Radiological Control Manual, Rev. 2 (DOE/NV, 1996b)

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

to the EPA’s Guidance for the Data Quality Objectives Process (EPA, 1994a).  Sampling activities 
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Table A.3-1
Samples Collected During the CAU 135 Underground Storage Tanks

Corrective Action Investigation
 (Page 1 of 4)

Sample Location Sample Matrix
Quality Control 

Comments
Parameters Analyzed

Sediment

WHTV001 Water Equipment Rinsate Blank Set 1

WHTV002 Water Trip Blank Set 2

WHTV003 Water Field Blank Set 1

WHTV004 Water Trip Blank Set 2

WHTV005 Water Trip Blank Set 2

WHTV006 Sediment
MS/MSD and 

Environmental Sample
Set 1

WHTV007 Sediment Field Duplicate Set 1

Swipe

WHTVF01C Swipe Sample Set 3

WHTVF11C Swipe Sample Set 3

WHTVF21C Swipe Sample Set 3

WHTVF31C Swipe Sample Set 3

WHTVF41C Swipe Sample Set 3

WHTVF02C Swipe Sample Set 3

WHTVF12C Swipe Sample Set 3

WHTVF22C Swipe Sample Set 3

WHTVF32C Swipe Sample Set 4

WHTVF32D Swipe Sample Set 3

WHTVF42C Swipe Sample Set 3

WHTVF42D Swipe Sample Set 3

WHTVF03C Swipe Sample Set 3

WHTVF03B Swipe Field Duplicate Set 3

WHTVF13C Swipe Sample Set 3

WHTVF13D Swipe Sample Set 5

WHTVF23C Swipe Sample Set 3

WHTVF23A Swipe Field Blank Set 3

WHTVF33C Swipe Sample Set 6

WHTVF33D Swipe Sample Set 6

WHTVF43C Swipe Sample Set 4

WHTVF04C Swipe Sample Set 3

WHTVF14C Swipe Sample Set 3

WHTVF24C Swipe Sample Set 3
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WHTVF34C Swipe Sample Set 6

WHTVF44C Swipe Sample Set 4

WHTVF05C Swipe Sample Set 3

WHTVF15C Swipe Sample Set 3

WHTVF25C Swipe Sample Set 3

WHTVF35C Swipe Sample Set 3

WHTVF45C Swipe Sample Set 3

WHTVF45D Swipe Sample Set 3

WHTVP01 Swipe Sample Set 3

WHTVP02 Swipe Sample Set 3

WHTVP03 Swipe Sample Set 3

WHTVP04 Swipe Sample Set 5

WHTVP05 Swipe Sample Set 5

WHTVS01C Swipe Sample Set 3

WHTVS02C Swipe Sample Set 3

WHTVS03C Swipe Sample Set 3

WHTVS11C Swipe Sample Set 3

WHTVS12C Swipe Sample Set 3

WHTVS12B Swipe Field Duplicate Set 3

WHTVS12S Swipe Source Blank Set 3

WHTVS13C Swipe Sample Set 3

WHTVS13D Swipe Sample Set 3

WHTVS13E Swipe Sample Set 3

WHTVN01C Swipe Sample Set 3

WHTVN02C Swipe Sample Set 3

WHTVN03C Swipe Sample Set 3

WHTVN03D Swipe Sample Set 3

WHTVN03E Swipe Sample Set 3

WHTVN11C Swipe Sample Set 3

WHTVN12C Swipe Sample Set 3

WHTVN12A Swipe Field Blank Set 3

WHTVN13C Swipe Sample Set 3

WHTVN13B Swipe Field Duplicate Set 3

WHTVN13D Swipe Sample Set 3

Table A.3-1
Samples Collected During the CAU 135 Underground Storage Tanks

Corrective Action Investigation
 (Page 2 of 4)

Sample Location Sample Matrix
Quality Control 

Comments
Parameters Analyzed
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WHTVE01C Swipe Sample Set 3

WHTVE02C Swipe Sample Set 3

WHTVE03C Swipe Sample Set 3

WHTVE04C Swipe Field Blank Set 3

WHTVE11A Swipe Sample Set 3

WHTVE11C Swipe Sample Set 3

WHTVE12C Swipe Sample Set 3

WHTVE13C Swipe Sample Set 3

WHTVE14C Swipe Sample Set 3

WHTVW01C Swipe Sample Set 3

WHTVW02C Swipe Sample Set 3

WHTVW03C Swipe Sample Set 3

WHTVW04C Swipe Sample Set 3

WHTVW11C Swipe Sample Set 3

WHTVW12C Swipe Sample Set 3

WHTVW13C Swipe Sample Set 3

WHTVW14C Swipe Sample Set 3

WHTVD01C Swipe Sample Set 3

WHTVD02C Swipe Sample Set 3

WHTVD03C Swipe Sample Set 3

WHTVD03B Swipe Field Duplicate Set 3

WHTVD04C Swipe Sample Set 3

WHTVD05C Swipe Sample Set 3

WHTVD06A Swipe Field Blank Set 3

WHTVD06C Swipe Sample Set 3

WHTVD07C Swipe Sample Set 3

WHTVD08C Swipe Sample Set 3

WHTVD09C Swipe Sample Set 3

WHTVD10C Swipe Sample Set 3

WHTVD11C Swipe Sample Set 3

WHTVD12C Swipe Sample Set 3

Table A.3-1
Samples Collected During the CAU 135 Underground Storage Tanks

Corrective Action Investigation
 (Page 3 of 4)

Sample Location Sample Matrix
Quality Control 

Comments
Parameters Analyzed
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were conducted to confirm or disprove assumptions (i.e., models outlined in CAIP) made in the DQO 

process (DOE/NV, 1999).

A.3.1 Total Volatile Organic Compound Analytical Results

There were no total VOC analytical results above the minimum reporting limits established in the 

CAIP (DOE/NV, 1999).  

A.3.2 Total Semivolatile Organic Compound Analytical Results

The total SVOCs detected above the minimum reporting limits (DOE/NV, 1999) are presented in 

Table A.3-3. All other SVOC results were reported as nondetects or at concentrations below their 

WHTVD13C Swipe Sample Set 3

WHTVD14C Swipe Sample Set 3

WHTVD15C Swipe Sample Set 3

WHTVD16C Swipe Sample Set 3

WHTVD17C Swipe Sample Set 3

WHTVD18C Swipe Sample Set 3

WHTVD19C Swipe Sample Set 3

WHTVD20C Swipe Sample Set 3

WHTVC01C Swipe Sample Set 3

WHTVC02C Swipe Sample Set 3

Set 1:  Analytical parameters are total VOC, total SVOC, TPH-diesel/oil, total RCRA metals, polychlorinated biphenyls, 
total gross alpha/beta, gamma spectroscopy, isotopic uranium, isotopic plutonium, strontium-90
Set 2:  Analytical parameter is for total VOCs only
Set 3:  Analytical parameter are for total gross alpha/beta only
Set 4:  Analytical parameters are isotopic uranium and isotopic plutonium only
Set 5:  Analytical parameters are gamma spectrometry and strontium-90 only
Set 6:  Analytical parameters are isotopic uranium, isotopic plutonium, gamma spectrometry, and strontium-90 only

MS/MSD = Matrix Spike/Matrix Spike Duplicate
RCRA = Resource Conservation and Recovery Act
SVOC = Semivolatile Organic Compounds
TPH = Total Petroleum Hydrocarbons
VOC = Volatile Organic Compounds

Table A.3-1
Samples Collected During the CAU 135 Underground Storage Tanks

Corrective Action Investigation
 (Page 4 of 4)

Sample Location Sample Matrix
Quality Control 

Comments
Parameters Analyzed



CAU 135 CADD
Appendix A
Revision:  0
Date:  12/23/99
Page A-16 of A-34

Table A.3-2
Laboratory Analytical Methods Used for Samples Collected at the
CAU 135 Area 25 Underground Storage Tanks, Nevada Test Site

Analytical Parameter Analytical Method

Total volatile organic compounds EPA 8260Ba

Total petroleum hydrocarbons - gasoline and diesel/oil EPA 8015B (modified)a

Total semivolatile organic compounds EPA 8270Ca

Total Polychlorinated Biphenyls EPA 8082c

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

EPA 6010B/7470Aa

EPA 6010B/7471Aa

Total Gross Alpha/Beta SM 7110b

Gamma Spectroscopy HASL 300, 4.5.2.3c

Isotopic Uranium NAS-NS-3050

Isotopic Plutonium NAS-NS-3058

Strontium-90 Extraction VAJDA 1993

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

b
Standard Methods for the Examination of Water and Wastewater, American Public Health Association (APHA, 1992)

c
Environmental Measurements Laboratory Procedures Manual, HASL-300 (DOE, 1992)

Table A.3-3
Summary of Total SVOC Results Detected

Above Minimum Reporting Limits, CAU 135 Area 25 USTs, Nevada Test Site

Sample 
Number

Sample Depth
Contaminants of Potential Concern (µg/kg)

bis-2-ethylhexylphthlate di-n-butylphthlate fluoranthene pyrene

Industrial PRGa 210,000 110,000,000 37,000 26,000

WHTV006 surface 24,000 (J) 21,000 (J) 3,200 (J) 3,400 (J)

WHTV007 surface 24,000 (J) 25,000 (J) N/A N/A

aEPA Region IX Industrial PRGs (EPA, 1998)

J = Estimated value
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minimum reporting limits.  The total SVOCs results were all below the PALs (DOE/NV, 1999;  

EPA, 1996).  All other SVOC results were reported as nondetects or at concentrations below their 

minimum reporting limits.  

A.3.3 Total Petroleum Hydrocarbon Results

Total petroleum hydrocarbons were detected as diesel-range organics in sediment samples 

WHTV006 and WHTV007 at 1,500 mg/kg and 1,600 mg/kg, respectively exceed the NDEP 

regulatory action level of 100 mg/kg for TPH.   Total petroleum hydrocarbons were not detected in 

the waste-oil range above the NDEP regulatory action level of 100 mg/kg for TPH.  

A.3.4 Total RCRA Metals Results

The total RCRA metals detected above the minimum reporting limits (DOE/NV, 1999) are presented 

in Table A.3-4.  The total RCRA metal results were all below the PALs except for arsenic and lead 

(DOE/NV, 1999;  EPA, 1996).  Arsenic was detected above the PAL of 3.0 mg/kg in both the original 

and duplicate sample.  The arsenic concentrations for samples WHTV006 and WHTV007 are 

37 mg/kg and 39.6 mg/kg, respectively.  Lead was detected above the PAL of 1,000 mg/kg in both 

the original and duplicate sample.  The lead concentrations for samples WHTV006 and WHTV007 

are 1,470 mg/kg and 1,190 mg/kg, respectively. 

A.3.5 Polychlorinated Biphenyl Results

Analytical results for sediment sample WHTV006 and WHTV007 indicated the presence of 

Aroclor-1254 at 28,000 micrograms per kilogram (µg/kg) and 48,000 µg/kg; and Arolocr-1260 at 

28,000 µg/kg and 37,000 µg/kg.  These results exceed the PAL of 1,300 µg/kg (EPA, 1998).  

A.3.6 Radioanalytical Results

The radionuclide analytical results for the frisk, swipe, and sediment samples with concentrations that 

exceed established background concentration ranges (McArthur and Miller, 1989; U.S. Ecology and 

Atlan-Tech, 1992) are shown in Table A.3-5 and Table A.3-6, respectively.  Only one location, listed 

in Table A.3-5 as WHTVN03, exceeds the unrestricted release criteria (DOE/NV, 1996b).  None of 

the swipe samples had radionuclide concentrations exceeding the unrestricted release criteria listed in 
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Table 2-2 of the NV/YMP Radiological Control Manual (DOE/NV, 1996b).  Samples WHTV007 and 

WHTV006 had radionuclide concentrations exceeding background concentrations (McArthur and 

Miller, 1989; U.S. Ecology and Atlan-Tech, 1992).  

            

Table A.3-4
Summary of Total RCRA Metals Results Detected

Above Minimum Reporting Limits, CAU 135 Area 25 USTs, Nevada Test Site

Sample 
Number

Sample 
Depth

Contaminants of Potential Concern (mg/kg)

Arsenic Barium Cadmium Chromium Lead Mercury Silver

Industrial 
PRGa 3.0 100,000 850 450 1,000 68 8500

WHTV006 surface 37 76.8 12.1 (J) 107 1,470 (J) 1.9 (J) 0.4 (B)

WHTV007 surface 39.6 81.8 12.1 (J) 180 1,190 (J) 2.4 (J) 0.36 (B)

aEPA Region IX Industrial PRGs (EPA, 1998)

J = Estimated value
B = Reported value is below Contract-Required Detection Limit but above the Instrument Detection Limit
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Table A.3-5
Radioanalytical Results for Frisk and Swipe Samples Collected at CAU 135 E-MAD Waste Holdup Tanks and Vault

Frisk/Swipe 
Sample No.

Frisk Surveya Contaminants of Potential Concern in pCi/s (bolded values are in dpm/100 cm2)

5,000
(average)

15,000 dpm/ 
100 cm2

(maximum)

Cobalt-60 Cesium-137 Plutonium-239 Strontium-90 Uranium-234 Uranium-235 Uranium-238

WHTVN03* 25,269 -- -- -- -- -- -- --

WHTVP04 NA --
21.4 ±  7.0 (J)

47.5 ± 15.5
 --

7.3 ±  1.3 (J)
16.2 ± 2.9

-- -- --

WHTVP05 NA --
69 ±  14 (J)

153.2 ± 31.1 (J)
--

34.8 ±  6.3 (J)
77.3 ± 14

-- -- --

WHTVF32C NA -- -- -- --
4.76 ±  0.82 (J)

10.6 ± 1.82
0.21 ±  0.14 (J)

0.47 ± 0.31
--

WHTVF33C NA --
72 ±  15 (J)
160 ± 33.3

--
40.3 ±  7.3 (J)

89.5 ± 16.2
12.6 ±  1.8 (J)

28 ± 4.0
0.40 ±  0.19 (J)

0.89 ± 0.42
--

WHTVF34C NA --
54 ±  12 (J)

120 ± 27
--

27.1 ±  4.9 (J)
60.2 ± 10.9

8.8 ±  1.5 (J)
19.5 ± 3.3

-- --

WHTVF43C NA -- -- -- --
4.16 ±  0.74 (J)

9.24 ± 1.64
-- --

WHTVF44C NA -- -- -- --
3.80 ±  0.80 (J)

8.44 ± 1.78
-- --

WHTVF13D NA --
71 ±  14 (J)
157.6 ± 31.1

--
36.1 ±  6.5 (J)

80.1 ± 14.4
-- -- --

WHTVF33D NA
12.0 ±  5.1 (J)

26.6 ± 11.3
218 ±  39 (J)
484 ± 86.6

0.31 ±  0.16 (J)
0.69 ± 0.36

110 ±  20 (J)
244 ± 44.4

34.5 ±  4.4 (J)
76.6 ± 9.8

1.54 ±  0.40 (J)
3.42 ± 0.89

0.42 ± 0.19 (J)
0.93 ± 0.42

aDOE/NV, 1996b.  NV/YMP Radiological Control Manual, Rev. 2
* = Sample location where pipe is located 
dpm/100 cm2 = Disintegrations per minute divided by 100 square centimeters
NA = Not Applicable 
pCi/s = Picocuries per swipe
-- = Not detected above minimum reporting limits
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Table A.3-6
Radioanalytical Results for Sediment Samples Collected

at CAU 135 E-MAD Waste Holdup Tanks and Vault

Sediment 
Number

Contaminants of Potential Concern (pCi/g)

C
o

b
al

t-
60

C
es

iu
m

-1
37

N
io

b
iu

m
-9

4

P
lu

to
n

iu
m

-2
39

/2
40

S
tr

o
n

ti
u

m
-9

0

U
ra

n
iu

m
-2

34

U
ra

n
iu

m
-2

35

Background 
Concentration

<0.02-0.1a .04-7.0b NA 0.0003-0.24b <0.01-1.17a 0.10-2.6a <0.05-0.1a

WHTV007 37.9 ± 6.3 425 ± 70 2.97 ± 0.58 0.58 ± 0.20 120 ± 22 106 ± 14 6.0 ± 1.7

WHTV006 35.8 ± 6.0 407 ± 67 2.24 ± 0.45 -- 138 ± 25 88 ± 12 4.8 ± 1.5

aU.S. Ecology and Atlan-Tech.  1992.  Environmental Monitoring Report for the Proposed Ward Valley California Low Level Radioactive 
Waste Facility.  Auburn, Ca.
bMcArthur and Miller.  1989.  Off-Site Radiation Exposure Review Project Phase II Soil Program, Water Resources Center Publication 
No. 45064.  Las Vegas, NV:  Desert Research Institute.

pCi/g = Picocuries per gram
-- = Not detected above minimum reporting limits
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A.4.0 Quality Assurance

The results of the QA/QC activities for the E-MAD Waste Holdup Tanks and Vault corrective action 

investigation sampling events are summarized in the following text.  Detailed information regarding 

the QA program is contained in the Industrial Sites QAPP (DOE/NV, 1996a).

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

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

A.4.1 Precision

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

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

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

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

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

(RPD) which is calculated as the difference between the measured concentrations of duplicate 

samples, divided by the average of the two concentrations, and multiplied by 100.  Any deviation 

from these requirements has been documented and explained and the related data qualified 

accordingly.  The qualification process is described in Section A.4.7.1.

A.4.2 Accuracy

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

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

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

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

results of spiked samples and laboratory control samples.  Accuracy measurements are calculated as 

percent recovery by dividing the measured sample concentration by the true concentration and 

multiplying the quotient by 100.

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

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

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

event were properly collected and forwarded to the laboratories as described above.  

A.4.3 Representativeness

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

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

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

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

analytical methods.  Representativeness was assessed through analysis of duplicate samples.  

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

specified number of samples (DOE/NV, 1999) and by analyzing them by the approved analytical 

methods shown in Table A.3-2.  

A.4.4 Completeness

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

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

this project (DOE/NV, 1996a).  

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

the CAIP (DOE/NV, 1999), and all sample containers reached the laboratory intact and properly 

preserved (when applicable).  Sample temperatures were maintained during shipment to the 

laboratory, and sample chain of custody was maintained during sample storage and/or shipment.

A.4.5 Comparability

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

compared to another (EPA, 1987).  To ensure comparability, the E-MAD Waste Holdup Tanks and 

Vault field and sampling activities were performed and documented in accordance with approved 

procedures, and all samples were collected in accordance with the CAIP (DOE/NV, 1999).  Approved 

standardized methods and procedures were also used to analyze and report the data (e.g., Contract 

Laboratory Program [CLP] and/or CLP-like data packages).  This approach ensures that the data from 
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this project can be compared to other data sets.  Based on the minimum comparability requirements 

specified in the Industrial Sites QAPP (DOE/NV, 1996a), all requirements were met.  

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

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

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

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

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

A.4.6 Tier I and Tier II Data Evaluations

All laboratory data from samples collected at the E-MAD Waste Holdup Tanks and Vault site have 

been evaluated for data quality according to the EPA Functional Guidelines (EPA, 1994b and 1994c).  

These guidelines are implemented in a tiered process and are presented in the following text.  No data 

rejected during the data evaluation process were used to draw the conclusions presented in the 

CADD.  Only valid data, whether estimated (i.e., J-qualified) or not, were used.

The changes resulting from the data evaluation process were documented in the project files and were 

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

in the project files.

A.4.6.1 Tier I Evaluation

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

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

A.4.6.2 Tier II Evaluation

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

Chemical:

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

• Holding time criteria met

• QC batch association for each sample

• Cooler temperature upon receipt

• Sample pH for aqueous samples, as required

• Detection limits properly adjusted for dilution, as required

• Blank contamination evaluated and applied to sample results/qualifiers

• MS/MSD percent recoveries (%R) and RPDs evaluated and applied to laboratory 
results/qualifiers

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

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

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

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

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

• Internal standard evaluated and applied to laboratory results/qualifiers

• Recalculation of 10 percent of laboratory results from raw data

Radioanalytical:

• Blank contamination evaluated and applied to sample results/qualifiers

• Certificate of Analysis consistent with data package documentation

• Quality control sample results (duplicates, laboratory control samples, MS/MSD) evaluated 
and applied to laboratory result qualifiers

• Sample results, error, and minimum detectable activity evaluated and applied to laboratory 
result qualifiers
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• Detector system calibrated to National Institute for Standards and Technology (NIST) 
traceable sources 

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

• Detector system response to daily, weekly, and monthly background and calibration checks 
for peak energy, peak centroid, peak full-width half-maximum, and peak efficiency

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

• Documentation of all QC sample preparation complete and properly performed

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

A.4.6.3 Tier III

Data quality considerations that are included in EPA data review functional guidelines (EPA, 1994b 

and 1994c) as a Tier III review include the additional evaluations:

Chemical:

• Mass spectrometer tuning criteria
• Initial and continuing calibration verification
• Internal standard evaluation
• Organic compound quantitation
• Inductively coupled plasma (ICP) interference check sample evaluation
• Graphite furnace atomic absorption quality control
• ICP serial dilution effects
• Recalculation of all laboratory results from raw data

Radioanalytical:

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

• Radionuclides and their concentration appropriate considering their decay schemes, half-lives, 
and process knowledge and history of the facility and site

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

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

Tier III review of at least 5 percent of the sample analytical data was performed by EMAX in 

Carlsbad, California.  No changes to the data were incorporated as a result of this Tier III review.
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A.4.7 Quality Control Samples

There were three trip blanks, five field blanks, one equipment rinsate blank, one source blank, one 

MS/MSD, and five field duplicates collected and submitted for laboratory analysis as shown in 

Table A.3-1.  The samples and duplicates were assigned individual sample numbers and sent to the 

laboratory “blind.”  The sediment field blank was taken by placing distilled water into appropriate 

sample bottles and preserving them according to the requirements specified in the Industrial Sites 

QAPP (DOE/NV, 1996a).  The sediment field blank was taken inside the vault.  The equipment 

rinsate blank was obtained by collecting distilled water, which was poured over the decontaminated 

sampling equipment into the appropriate sample bottles and preserved as applicable.  The sediment 

field duplicate was taken at the same spot as the environmental sample and MS/MSD.  The trip 

blanks, which were received sealed and preserved from the laboratory, were placed in each cooler 

containing samples for VOC analysis.  The results of the QC samples are discussed in the following 

sections.  The sediment MS/MSD sample was collected in triplicate volume and contained the only 

environmental sample collected for sediment.  The swipe field blanks were taken by waving a clean 

swipe in the vault airspace.  The swipe field duplicate was obtained by swiping the area adjacent to a 

swipe sample location with a clean swipe.  The source blank was collected by placing an untouched 

clean swipe into a sample container without coming in contact with the vault air or surface.

A.4.7.1 Field Quality Control Samples

Review of the field-collected blank analytical data for the CAU 135 investigation indicates that 

cross-contamination from field methods did not occur during sample collection.  Field and equipment 

rinsate blanks were analyzed for the parameters listed in Table A.3-2 and trip blanks were analyzed 

for VOCs only.  None of the results for these field-collected blanks exceeded the minimum laboratory 

reporting limits (DOE/NV, 1999).  

During the sampling event, one field duplicate sediment sample and four duplicate swipe samples 

were sent as a blind samples to the laboratory to be analyzed for the investigation parameters listed in 

Table A.3-2.  For these samples, the duplicate results precision (i.e., RPDs between the 

environmental sample results and their corresponding field duplicate sample results) were evaluated 

to the guidelines set forth in EPA Functional Guidelines (EPA, 1994b and 1994c).  The EPA 

Functional Guidelines state that there are no required review criteria for field duplicate analyses 
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comparability, but allow the data reviewer to exercise professional judgement.  The RPD between the 

environmental samples results and their corresponding field duplicates exceeded the 20 percent 

criteria stated in the Industrial Sites QAPP (DOE/NV, 1996a) for chromium, lead, and selenium.

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

Guidelines (EPA, 1994b and 1994c) and the associated sample results were qualified accordingly.  

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

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

established criteria.

One field sample was selected for use as MS/MSD samples.  The percent recoveries of these samples 

(a measure of accuracy) and the relative percent differences in these sample results (a measure of 

precision) were compared to EPA Functional Guideline criteria (EPA, 1994b and 1994c).  The results 

were used to qualify associated environmental sample results accordingly.

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

taken on the basis of MS/MSD results alone.  The data reviewer exercises professional judgement in 

considering these results in conjunction with the results of laboratory control samples (LCSs) and 

other QC criteria in applying qualifications to the data.

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

in evaluating the results of matrix spikes.  Generally, if the spike recovery is greater than the upper 

acceptance limits (>125 percent), non-detections are acceptable for use.  If the spike recovery is 

greater than the upper acceptance limits (>125 percent) or less than the lower acceptance limits 

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

30-74 percent, non-detections are qualified as estimated (UJ).

A.4.7.2 Laboratory Quality Control Samples

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

and method blanks, preparation blanks, initial and continuing calibration blanks, and laboratory 

control samples for total RCRA metals were performed for each SDG by Paragon Analytics, Inc.  The 



CAU 135 CADD
Appendix A
Revision:  0
Date:  12/23/99
Page A-28 of A-34

results of these analyses were used to qualify associated environmental sample results according to 

EPA Functional Guidelines (EPA, 1994b and 1994c).

The EPA Functional Guidelines (EPA, 1994b and 1994c) state that no qualification action is taken if 

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

is detected in both the sample and the associated blank varies depending upon the analyte involved 

and is described in the “The 5X/10X Rule.”

For most VOCs, SVOCs, PCBs, TPH, and radionuclides, if an analyte is detected in the sample and 

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

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

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

ketone or MEK], and phthalate esters [especially bis(2-ethylhexyl)phthalate]), the factor is raised to 

ten times (10X) the blank concentration.  The sample result is elevated to the quantitation limit if it is 

less than the quantitation limit or remains unaltered if the sample result is greater than or equal to the 

quantitation limit.

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

but less than five times (5X) the amount found in an associated blank, are qualified as undetected (U).  

There are no metallic common laboratory contaminants, so there is no “10X Rule” for metals, and the 

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

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

Analysis.  Preparation blanks (PB) are evaluated for each matrix, with every SDG, or with each batch 

of samples digested, whichever is more frequent.  The analyte concentration in the PB should be 

below the contract-required detection limits (CRDL).  If any analyte concentration in the PB is above 

the CRDL, the lowest concentration of that analyte in the associated samples must be ten times (10X) 

the PB concentration.  Otherwise, all samples associated with the PB with the analyte’s concentration 

less than 10X the PB concentration, and above the CRDL, should be redigested and reanalyzed.  If the 

concentration of the PB is less than or equal to the CRDL, no corrective action to the associated 

sample is required.
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Surrogate spikes, or system monitoring compounds, are added to the environmental samples  

analyzed by chromatographic techniques for VOCs, SVOCs, TPH, and PCBs for the E-MAD Waste 

Holdup Tanks and Vault site.  Surrogate compounds are analytes that are not expected to be present in 

associated environmental samples, but behave the same as similar target compounds 

chromatographically.  Known amounts of each surrogate are added prior to sample preparation and 

are carried throughout the preparation/analysis procedure.  The percent recoveries of these surrogate 

compounds give some measure of the anticipated recoveries of the target compounds whose 

chromatographic behavior they mimic.

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

each method), laboratory protocol calls for the sample to be reprepared and/or reanalyzed.  When the 

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

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

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

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

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

detections or non-detections, respectively) or unusable (R).  

One laboratory duplicate analysis for RCRA metals was performed for each SDG and sample matrix 

that reported total RCRA metals.  The duplicate results are compared to the results of the original 

sample to give a measure of analytical laboratory precision.  If the results from a duplicate analysis 

for a particular analyte fall outside the control limits, the EPA Functional Guidelines for Inorganic 

Data Review (EPA, 1994b) call for all results for that analyte in all associated samples of the same 

matrix to be qualified as estimated (J). 

Laboratory control samples, also known as blank spikes, consist of known quantities of target 

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

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

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

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



CAU 135 CADD
Appendix A
Revision:  0
Date:  12/23/99
Page A-30 of A-34

A.4.8 Field Nonconformances

During the corrective action investigation IT Corporation provided field guidance and oversight to 

verify that sampling activities were performed in accordance with applicable requirements.  Quality 

assurance did not observe any findings, deficiencies, or nonconformances with sampling activities as 

they met the requirements of the plans and procedures governing the activities at the site.  

A.4.9 Laboratory Nonconformances

Laboratory nonconformances are generally due to inconsistencies in analytical instrumentation 

operation, sample preparations, extractions, and fluctuations in internal standard and calibration 

results.  Laboratory nonconformances were documented for this project for VOC and radiochemistry.  

Documentation of these results is retained in the project files.
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A.5.0 Summary

Analysis of the data generated from corrective action investigation activities conducted at the 

E-MAD Waste Holdup Tanks and Vault indicates the following:

• For the radiological survey of the vault interior, only one direct frisk measurement exceeded 
the DOE allowable values of total residual radiological surface contamination 
(DOE/NV, 1996b) [from a pipe at survey grid location N03].  Review of the swipe sample 
results did not identify any samples with removable activity in excess of the removable limits 
listed in the NV/YMP Radiological Control Manual (DOE/NV, 1996b). 

• Eight radionuclides were detected in two sump sediment samples in concentrations exceeding 
the background concentration ranges.  These radionuclide concentrations also exceeded the 
POC “rad added” screening levels. 

• The PALs were not exceeded in the sediment samples collected for total VOCs and total 
SVOCs.

• TPH concentrations for diesel range organics exceeded the NDEP action level of 100 mg/kg 
for the sediment samples.  However, TPH concentrations did not exceed the NDEP action 
level of 100 mg/kg for waste-oil range in these samples.

• Total RCRA metals exceeded the established PALs for arsenic and lead for the sediment 
samples.

• In the sediment samples, the PAL was exceeded for PCBs (i.e., Aroclor-1254 and 
Aroclor-1260).  
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A.6.0 References

AEC, see U.S. Atomic Energy Commission.

APHA, see American Public Health Association.

American Public Health Association.  1992.  Gross Alpha and Gross Beta Radioactivity, Standard 
Methods for the Examination of Water and Wastewater, 18th Edition.  Washington, DC.

CFR, see Code of Federal Regulations.

Code of Federal Regulations.  1998.  49 CFR Part 172, “Hazardous Materials Table, Special 
Provisions, Hazardous Materials Communications, Emergency Response Information, and 
Training Requirements.”  Washington, DC:  U.S. Government Printing Office.

DOE, see U.S. Department of Energy.

DOE/NV, see U.S. Department of Energy, Nevada Operations Office.

EPA, see U.S. Environmental Protection Agency.

FFACO, see Federal Facility Agreement and Consent Order. 

Federal Facility Agreement and Consent Order.  1996 (as amended).  Agreed to by the State of 
Nevada, the U.S. Department of Energy, and the U.S. Department of Defense.

IT, see IT Corporation.

IT Corporation.  1999.  Site-specific Health and Safety Plan, Area 25 Underground Storage Tanks, 
Nevada Test Site.  Las Vegas, NV.

McArthur, R.D., and F.L. Miller, Jr.  1989.  Off-Site Radiation Exposure Review Project, Phase II 
Soil Program, DOE/NV/10384--23.  Las Vegas, NV:  Desert Research Institute.

NAC, see Nevada Administrative Code

Nevada Administrative Code.  1998a.  NAC 445A.345 - 445A.22755, “Corrective Active 
Regulations.”  Carson City, NV:  Nevada Division of Environmental Protection.

Nevada Administrative Code.  1998b.  NAC 445A.2272, “Contamination of Soil:  Establishment of 
Action Levels.”  Carson City, NV:  Nevada Division of Environmental Protection.

NERVA/NRDS, see Nuclear Engine Rocket for Vehicle Application Test Operation, Nuclear 
Research Development Station.
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DOCUMENT REVIEW SHEET

1. Document Title/Number:  Draft Corrective Action Decision Document for Corrective Action Unit 135:  Area 25 Underground Storage Tanks, 
Nevada Test Site, Nevada

2. Document Date:  October 1999

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

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

7. Review Criteria:  Full

8. Reviewer/Organization/Phone No.:  David P. Friedman, NDEP, 486-2856 9. Reviewer’s Signature:  

10. Comment 
Number/
Location

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

1) M CAS 25-02-10 was originally identified as an underground storage tank (UST) 
at the Test Cell A facility.  Further investigation indicated that what was 
believed to be the surface expression of an UST, was actually the concrete 
ringwall foundation and asphalt pavement subgrade of a former 
100,000 gallon above-ground storage tank (AST).  Part of the confusion is 
likely to have developed due to the presence of some underground piping 
which terminates at the surface in this location.  The AST which formerly 
occupied this location and the underground piping that was connected to it 
were components of the reactor cart cooling system.  The 100,000-gallon AST 
was moved to the Test Cell C facility and has been identified as CAS 25-01-05 
in CAU 168.

As NDEP commented in the Corrective Action Investigation Plan (CAIP) 
(Appendix E, Comment 10), the only items recognized as comprising 
CAS 25-02-10 are the ground surface area of the concrete ringwall, the 
asphalt pavement subbase, and the exposed piping of the reactor cart coolant 
system.  The remaining run of piping below the ground surface to the reactor 
cart cooling bay will be part of the Test Cell A facility, now identified as 
CAU 115.  Therefore, NDEP believes it would have been more appropriate for 
DOE/NV to move CAS 25-02-10 into CAU 115.  Since DOE/NV has not done 
this, the CADD (and following Closure Report) needs to more clearly identify 
the two CASs 25-02-03 and 25-02-10.

In the Executive Summary, this can be accomplished by identifying the 
location of CAS 25-02-03, which is an underground electrical vault in the Test 
Cell A facility, and more appropriately identifying CAS 25-02-10 as other than 
the “former AST at the Test Cell A facility”, leading one to believe that 
CAS 25-02-10 is an AST, which it is not at all.  In Section 1.0 Introduction, 
again clarification needs to be made that CAS 25-02-10 is not an AST.  In 
Section 2.0 Corrective Action Investigation Summary, discussion of the 
radiological surveys conducted at CAS 25-02-03 and CAS 25-02-10 and the 
survey findings need to be added which justifies the conclusion that no further 
action be required at these two sites.

The text has been modified to clarify the location of the CAS 

25-02-03 and CAS 25-02-10, to clarify that CAS 25-02-10 is the 
former location of an aboveground tank used to store demineralized 

water for the Test Cell A Facility, and to support the decision that no 

further action is required for 25-02-03 and 25-02-10 developed during 
the DQO Process and stated in the CAIP.

Yes

2) Section 1.3
1st Sentence

E “...This CADD has divided into the following sections...”  Correct the 
typographical error.  Sentence should read, “...The CADD has been divided 
into the following sections...”

The text has been corrected to read, “This CADD has been divided 
into the following sections:”

Yes
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3) Section 2.1 M The third bullet states the waste hold-up tank interior was visually inspected.  
With reference to Comment #5 of this letter, NDEP is very interested in the 
characterization of these wastes.  NDEP needs to know how the tank interiors 
were visually inspected (i.e., was an end of the tank cut-off?; a small view hole 
cut into the tank wall?; have the tanks been crushed for disposal?; etc.). 

The text was changed to indicate that the tank interiors were visually  
inspected by Bechtel Nevada after removal of existing access 
covers.

Yes

4)  M As stated previously by NDEP in comment to the CAIP report (refs.: CAU 135 
CAIP Report, Appendix E, Comment #4, May 1999; and CAU 135 CAIP 
Acceptance Letter with Comments, Comment #1, May 20, 1999), NDEP 
recognizes the primary sources of contamination at CAS 25-02-01 to be the 
appurtenances of the radiological decontamination and wastewater drainage 
system.  This includes the piping leading into and out of the vault, the waste 
holdup tanks, the sump pump and piping, and any fluid contained therein.  
Therefore, NDEP made clear the requirement that any fluid in sufficient 
quantity removed from these appurtenances should be sampled and 
analyzed, preferably for total constituents, but at least for waste 
characterization purposes.

The intent of this requirement is to establish the nature and degree of the 
contamination being left in place by not removing and properly disposing of 
the underground piping that runs between the E-MAD building and the waste 
holdup tank vault.  Since direct sampling of this piping was impractical, NDEP 
viewed analysis of this fluid as a simple and cost-effective means with which 
to gain an indirect measure of this potential contamination source.  Section 
2.1, fourth bullet indicates that approximately six gallons of water were 
drained from the inlet piping to the vault.  No discussion of the analysis and 
characterization of this water is made.  Failure to resolve this item in the 
CADD, as required by the CAIP Acceptance Letter with Comments, is 
potentially viewed by NDEP as constituting a substantial deficiency. 

The liquid removed from the inlet piping during the Phase I effort by 
Bechtel Nevada, was sampled and analyzed.  The analytical results 
for the liquid collected from the inlet piping are included in 
Appendix C. 

Text was added to Section 2.2 Results to refer the reader to Appendix 
C.  “The Phase I analytical results are included in Appendix C.  The 
waste determination and final disposal of the material removed 
during Phase I activities is pending and will be documented in the 
CAP.”

Yes

5) M As stated previously by NDEP in comment to the CAIP report (ref.: CAU 135 
CAIP Acceptance Letter with Comments, Comments #2 and #3, May 20, 
1999), discussion of the characterization and appropriate disposal of the 
wastes generated during the CAIP, especially the analytical results, needs to 
be included in this CADD document.  As stated above in this letter, NDEP is 
interested in the characterization and degree of contamination in these 
wastes, particularly the components of the radiological wastewater drainage 
system, for what they can reveal about the remaining portions of the drainage 
system which will remain in place.  Removal and handling of these waste 
streams is mentioned in Section 2.1, but detail about specific characterization 
results and final disposition is not given.  This information was required by 
comment in the CAIP Acceptance Letter, and lack of this information can be 
potentially viewed by NDEP as a substantial deficiency in the CADD. 

See comment response for Comment 4. Yes

10. Comment 
Number/
Location

11. Type* 12. Comment 13. Comment Response 14. Accept
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6) Section 2.1, 
10th Bullet

M The tenth bullet states the three isolation valves located in the piping system 
downstream of the train decontamination station and the two stacks and 
scrubbers were not welded closed, as specified in the approved CAIP.  This 
document states this action was not necessary, as connection to the waste 
holdup tanks and the leachfield was “severed”, ostensibly through the removal 
of the tanks and placement of grout plugs in the open pipe ends. 

NDEP has two concerns with this issue.  First, if these valves are currently 
open or are not disabled from being opened in the future, there remains a 
considerable volume of contaminated piping in which water can collect and 
reside (Note: six gallons of water removed during the CAIP).  Second, grout 
plugs can, and probably will, fail over time, thereby allowing any potentially 
contaminated fluid from within the pipe to flow out.  Therefore, DOE/NV should 
reconsider its efforts to minimize the potential accumulation of liquid wastes in 
the abandoned drainage system.

The text in this bullet has been changed to read,
• In early December 1999, engineering measures were 

emplaced to minimize and/or prevent the potential for the 
accumulation of liquid in the drains and/or remaining piping.  
These engineering measures are as follows:

- Welded the isolation valves from the stacks and the train 
decontamination pad closed.

- Inspected and grouted E-MAD floor drains as necessary.  
Some floor drains in the interior area of the E-MAD 
building (i.e., hot cells) were not grouted and these drains 
are not expected to accumulate any liquid.

Yes

7) Section 3.3 (e) M “...There is no driving force present for the downward migration of the 
COCs...”  This statement is inaccurate.  Contaminants migrate through the 
subsurface based on a number of physical and chemical properties.  In most 
cases, the strongest downward force resulting in contaminant migration is 
gravity.  Other forces might include dispersion, polar attraction, etc.  NDEP 
assumes the intended thought here is that due to the low annual average 
precipitation at the site, the presence of a transport mechanism for 
contaminant migration (i.e., the infiltration of precipitation) is largely absent.  
DOE/NV’s intent in this statement requires clarification.

The text has been changed to more accurately reflect the intent of 
this statement.  The text has been changed to read, “Due to the low 
annual average precipitation at the site, the presence of a transport 
mechanism for contaminant migration (i.e., the infiltration of 
precipitation) is largely absent.”

Yes

8) Section 3.3(h) M “...Preferred routes of COC migration are nonexistent since the sources for 
contamination have been eliminated and no driving force is available...”

As has already been established in the above comments, the sources for 
contamination at this site have not been completely “eliminated”.  Some of the 
potential sources have been removed (the tanks, sump pump, etc.) and an 
engineering control over the other potential sources has been attempted 
through placement of a grout plug.  Because a grout plug has a limited 
functional lifetime (freeze-thaw, weathering), it is not appropriate to say 
potential contamination sources into the vault have been eliminated.  In 
addition, the use of the term “driving force” is not appropriate here.

See the comment response for Comment  6.  
The bullet has been changed to read, “Preferred routes of COC 
migration have been minimized by the removal of the primary point 
sources of COC contaminants (i.e., waste holdup tanks, sump, 
associated piping).  In order to minimize and/or prevent the potential 
for the accumulation of liquid in the remaining drains and/or piping, 
engineering measures have been emplaced.  These engineering 
measures include welding closed isolation valves from the stacks and 
the train decontamination pad and the inspection and grouting of 
E-MAD floor drains as necessary.  Some floor drains in the interior 
area of the E-MAD building (i.e., hot cells) were not grouted and 
these drains are not expected to accumulate any liquid.  Additionally, 
the vault is constructed of concrete and migration of COCs from the 
vault interior is expected to be negligible if at all.”

Yes

10. Comment 
Number/
Location

11. Type* 12. Comment 13. Comment Response 14. Accept
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9) Table 3-1 Column 
“Alternative 2", Row 

“Long-Term 
Reliability” & Section 

4.0,
1st Bullet

M “...All risks will be eliminated...” and “...Eliminates human health risks by 
removal of surface contamination in excess of free release criteria and 
disposal at an appropriate facility...”

The use of the term “eliminates” implies a degree of certainty and 
“absoluteness” which is unachievable.  With respect to the usage in Section 
4.0, it does not take into consideration the potential exposure to the workers 
who will be removing the contamination.  In all cases, it does not take in 
consideration the fact that concrete is a porous medium and there is a chance 
that some contamination, particularly along fractures or other pathways, may 
have penetrated the entire thickness of the slab.

Table 3-1 text in the 1st bullet has been changed to read, “Risk of 
exposure to COCs will be significantly reduced upon completion of 
the corrective action.”  

Section 4.0 text has been changed in the 1st and 3rd bullets to read, 
“Risk to human health is minimal because of the removal of surface 
contamination in excess of unrestricted release criteria and disposal 
at an appropriate facility.  Appropriate ALARA principles will be 
utilized to minimize worker risk during removal activities.” “Long-term 
risks are significantly reduced by removing and disposing 
contaminated sediment and concrete at an appropriate disposal 
facility.”

Yes

10) Section 4.0
2nd Paragraph

M “...The alternative meets all applicable state and federal regulations for 
closure of the site and will eliminate potential future exposure pathways at 
CAS 25-02-01, E-MAD Waste Holdup Tanks and Vaults...”

NDEP has established its position in the preceding comments above 
regarding the use of the term “eliminates” and the remaining presence of the 
potential sources of contamination represented by the inlet and outlet piping.  
DOE/NV should edit the sentence accordingly.

See comment response to Comment 9.

Text has been changed to read, “The alternative for CAS 25-02-01, 
E-MAD Waste Holdup Tanks and Vaults meets all applicable state 
and federal regulations for closure of the site and reduces the 
potential for future exposure pathways.”

Yes

11) M An appendix should be added discussing how the MARSSIM process was 
used at the site.

Because the MARSSIM process does not apply well to sampling small quanti-
ties of soil or sediment, NDEP does not anticipate the process was used to 
collect the sump samples.  NDEP needs to know the underlying assumptions 
used to apply the process to the concrete vault floor, walls, and lid.  Some of 
the specific issues NDEP needs answered are as follows:

(1)  what class survey unit was assigned each surface.
(2)  what are the derived concentration guidance levels wilcox rank sum (DCGLW) 
that were used.
(3) state the project action levels (PAL) and give the values of these action 
levels taken from Table 2.2 of the NV/YMP Radiological
Control Manual (RADCON).
(4) discuss the statistical analysis used to determine the number of samples 
collected.  Include in the discussion of the statistical analysis the values of 
Type I (") and Type II ($) errors assumed to be acceptable and the underlying 
assumptions used to estimate a value for the relative shift () /F), such as 
instrumentation error and surface variability.  It should be clear in this 
discussion that all relevant aspects of the MARSSIM process for conducting a 
statistically verifiable survey were properly considered.

A discussion of MARSSIM is included in Appendix D. Yes

12) Appendix A, 
Table A.3-2, 4th Row

E “Total Polychlorinated Biphynels”.  Correct typographical error in spelling, 
correct spelling is “Biphenyls”.

Text has been changed to read, “Total Polychlorinated Biphenyls.” Yes

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

10. Comment 
Number/
Location

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