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Executive Summary

This Corrective Action Decision Document has been prepared for the Double Tracks
Radiological Safety Area (Corrective Action Unit 486) in accordance with the Federal Facility
Agreement and Consent Order (FFACO, 1996). Corrective Action Unit 486 islocated at the
Nellis Air Force Range 71 North and is comprised of Corrective Action Site 71-23-001-71DT.
The purpose of this Corrective Action Decision Document is to identify and provide arationale

for the selection of a recommended corrective action aternative for Corrective Action Unit 486.

The scope of this Correction Action Decision Document consists of the following:

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 the Corrective
Action Unit.

In November and December 1998, a corrective action investigation was performed as set forth in
the Corrective Action Investigation Plan for Corrective Action Unit 486: Double Tracks

RADSAFE Area, Nellis Air Force Range, Nevada (DOE/NV, 1998). Radiological field screening
during Phase | activities detected elevated gamma readings above the established field screening
levels on excavated gravel and elevated gamma and alpha readings on excavated plastic debris.
Swipe surveys taken on the plastic debris detected removable alpha. No contaminants were
detected above preliminary action levels in soil samples analyzed from Phase Il activities. Debris
excavated during Phase | activities was not characterized. Details of the investigation can be

found inAppendix Aof this document.
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Based on the potential exposure pathways identified during the Data Quality Objectives process, the

following corrective action objectives have been identified for Corrective Action Unit 486:

* Prevent or mitigate human exposure to buried man-made debris.
* Prevent spread of contaminated man-made debris beyond the CAU.

Based on the review of existing data, future land use assumption, and current operations at the Nellis
Air Force Range, the following alternatives were developed for consideration at the Double Tracks
Radiological Safety Area:

* Alternative 1 - No Further Action
« Alternative 2 - Clean Closure by Excavation and Disposal

The corrective action alternatives were evaluated based on four general corrective action standards
and five remedy selection decision factors. Based on the results of this evaluation, the preferred
alternative for Corrective Action Unit 486 is Alternative 2, Clean Closure by Excavation and
Disposal.

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 also meets all applicable state and federal
regulations for closure of the site and will reduce potential future exposure pathways.

During corrective action implementation, this alternative will present a potential threat to site workers
who come in contact with contaminated man-made debris. However, procedures will be developed
and implemented to ensure worker health and safety.
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1.0 Introduction

This Corrective Action Decision Document (CADD) has been prepared for Corrective Action Unit
(CAU) 486, Double Tracks Radiological Safety (RADSAFE) Area(DTRSA) in accordance with
the Federal Facility Agreement and Consent Order (FFACO) of 1996 that was agreed to by the
U.S. Department of Energy, Nevada Operations Office (DOE/NV); the Nevada Division of
Environmental Protection (NDEP); and the U.S Department of Defense (FFACO, 1996). The
CADD provides or references the specific information necessary to recommend a preferred
corrective action for the single Corrective Action Site (CAS), 71-23-001-71DT, within CAU 486.

Corrective Action Unit 486 islocated on the Nellis Air Force Range 71 North, west of the Tonopah
Test Range (TTR), Nevada. The TTR, located in the Néellis Air Force Range, is approximately
140 miles (mi) northwest of Las Vegas, Nevada (Figure 1-1). The DTRSA islocated on the west
side of the Cactus Range approximately 5 mi southwest of the Cactus Spring gate at the intersection
of the Cactus Spring Road and the Double Tracks Control Point Road (Figure 1-2).

1.1 Purpose
This CADD identifies potential corrective action alternatives and provides arationale for the

selection of arecommended alternative for the CAU. The need for these alternatives is based on
process knowledge and the results of investigative activities conducted in accordance with the
Corrective Action Investigation Plan for Corrective Action Unit No. 486: Double Tracks
RADSAFE Area, Nellis Air Force Range, Nevada (DOE/NV, 1998).

1.2 Scope
The scope of this CADD consists of the following:

» Develop corrective action objectives.
« Identify corrective action alternative screening criteria.

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

« Recommend and justify a preferred corrective action alternative for the CAU.

1.3 CADD Contents
This CADD is divided into the following sections:

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

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

e 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 the rationale for its selection based on the corrective action objectives and alternative
screening criteria.

« Section 5.0- References: provides a list of all referenced documents.

« Appendix A Corrective Action Investigation Report for CAU 486: Double Tracks
RADSAFE Area, Nellis Air Force Range.

e Appendix B Soil Boring Logs.

* Appendix C Cost Estimates.

All work was performed in accordance with the following documents:

» Corrective Action Investigation Plan for Corrective Action Unit No. 486: Double Tracks
RADSAFE Area, Nellis Air Force Range, Nevada, DOE/NV--523 (DOE/NV, 1998)

* Industrial Stes Quality Assurance Project Plan, DOE/NV--372(DOE/NV, 1996b)

» Corrective Action Unit Work Plan for the Tonopah Test Range, DOE/NV--443
(DOE/NV, 1996a)

* 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 investigation activities conducted
at CAU 486. For detailed investigation results, please refer to Appendix A.

2.1 Investigation Activities
Corrective action investigation activities were performed as set forth in the Corrective Action

Investigation Plan (CAIP) (DOE/NV, 1998) from November 16 through December 4, 1998, in two
separate phases. The purpose of the investigation was to:

« Identify and verify the boundaries of a decontamination facility and an animal burial pit

within the DTRSA.

« Identify the presence and the vertical and lateral extent of contaminants of potential concern

(COPCs), specifically radionuclides (e.g., plutonium, depleted uranium).

* Provide sufficient information and data to develop appropriate corrective action alternatives

for the DTRSA.

Phase | was the identification of boundaries by trenching for both the decontamination facility and

the animal burial pit. Phase Il was the subsurface investigation consisting of soil sample collection.

The activities for each phase are summarized below:

Phase I:

» Excavated a total of four trenches and nine step-out trenches on the south side of the

DTRSA.

+ Excavated a total of four trenches in Area 2 and six trenches in Area 6 on the north side of

the DTRSA Figure A.2-2shows excavation locations).

« Conducted field screening of soil samples for radiological constituents and volatile organic

compounds (VOCs).
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Phase I1:

e Drilled two vertical background boreholes.
« Drilled eight vertical investigation boreholdsdure A.2-3shows borehole locations).
« Conducted field screening of soil samples for radiological constituents and VOCs.

» Collected background samples, environmental samples, and quality control (QC) samples
for laboratory analysis. Samples were analyzed for some or all of the following: total
VOCs, total semivolatile organic compounds (SVOCs), total petroleum hydrocarbons
(TPH)-gasoline, TPH-diesel/oil, totResource Conservation and Recovery Act (RCRA)
metals, isotopic plutonium, and isotopic uranium.

« Collected soil samples for geotechnical analysis. Samples were not submitted for analysis.

* Logged soil cuttings to assess site geology.

2.2 Results
Details of the methods used and results found during the investigation are presépiashiix A

The corrective action investigation results indicated the following:

* Man-made debris was found in Area 6 north trench number 1 (6NT1). The debris consisted
of chicken wire, pieces of lumber, and plastic bags filled with miscellaneous material
including a “contaminated material” sticker and pieces of what appeared to be cloth. The
debris was left in place and recovered with soil.

« Total VOCs and SVOCs were either not present above the minimum reporting limits or, if
present, were below the preliminary action levels (PALS).

« Total petroleum hydrocarbons were not detected in the gasoline or diesel ranges above the
minimum reporting limits as specified in the CAIP (DOE/NV, 1998).

« Total RCRA metal results were all below the PALs except for arsenic. The reported
concentrations were not significantly different than those in the background borehole and
are considered representative of ambient conditions (Shacklette and Boerngen, 1984).

* Radiological field screening during Phase | activities detected elevated gamma readings
above the established field-screening levels (FSLs) on excavated gravel in south trench
number 4 (ST4) and elevated gamma and alpha readings on excavated plastic debris in
B6NT1. Swipe surveys taken on excavated gravel in ST4 detected no removable
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contamination. Swipe surveys taken on the plastic debrisin 6NT1 detected removable
alpha. Swipe samples on the surrounding soil, fill material, and other debris (i.e., chicken
wire and lumber) associated with 6NT1 were not elevated above the FSLs.

e Plutonium and uranium in the soil were either not present above the minimum reporting
limits or, if present, were below the PALs.

2.3 Need for Corrective Action
Analytes detected during the corrective action investigation were evaluated against preliminary

action levels to determine contaminants of concern (COCs) for CAU 486.

No analytes were detected above PALs as defined in the CAIP (DOE/NV, 1998). No COCs were
identified for CAU 486.

« Excavated plastic debris in 6NT1 had elevated gamma and alpha readings above the
established FSLs. Swipe surveys taken on the plastic debris in 6NT1 detected removable
alpha.

* Excavated gravel in ST4 had elevated gamma readings above the established FSLs;
however, swipe surveys taken on this excavated gravel detected no removable
contamination.

* Neither the man-made debris nor the gravel was sampled for characterization.

Process knowledge indicates that the site was used for decontamination and solid waste disposal
activities. The site received waste prior to the enactment of regulations pertaining to Class Il solid
waste facilities (e.gNevada Administrative Code [NAC] 444 [NAC, 1996a]). This site was never
permitted under these regulations; therefore, it does not have to meet these requirements. However,
to be protective of human health and the environment from potential hazards associated with the

debris, corrective actions will be evaluated.
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3.0 Evaluation of Alternatives

The purpose of this section is to present the corrective action objectives for CAU 486, 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
The corrective action objectives are media-specific goals for protecting human health and the

environment. Based on the potential exposure pathways (see Section 3.1.2), the following
corrective action objectives have been identified for CAU 486:

* Prevent or mitigate human exposure to subsurface soil containing contaminated man-made
debris.

* Prevent spread of contaminated man-made debris beyond the CAU.

3.1.1 Contaminants of Concern
Contaminants of potential concern were determined in the Data Quality Objectives (DQO) process

as outlined in the CAIP (DOE/NV, 1998). Analytical results obtained from the corrective action
investigation were evaluated to determine if COPCs were detected above PALs and, therefore,
would be COCs for CAU 486 that must be addressed by corrective action. Based on the results of
this evaluation, and with the exception of the uncharacterized debris excavated from Area 6, no
COCs were identified above PALs (seection A.3.00f Appendix A).

3.1.2 Potential Exposure Pathways
As identified in the DQO process, the future land use for the DTRSA area is assumed to be

continued use as a bombing range. As part of the CAIP (DOE/NV, 1998), a conceptual model for
CAU 486 was developed which identified the potential exposure pathway as ingestion of soils
under occupational scenarios (see Table A.3-2 in the CAIP [DOE/NV, 1998]). This pathway
includes inhalation of particulates and dermal contact.
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Buried contaminated man-made debrisislocated at the site. The Siteislocated on an inactive
portion of the Nellis Air Force Range. The contaminated debris may be exposed from inadvertent

bombing or erosion.

3.2 Screening Criteria
The screening criteria used to evaluate and select the preferred corrective action alternatives are

identified in the U.S. Environmental Protection Agency (EPA) Guidance on Resource
Conservation and Recovery Act (RCRA) Corrective Action Decision Documents (EPA, 1991) and
the Final RCRA Corrective Action Plan (EPA, 1994).

Corrective action alternatives will be evaluated based on four general corrective action standards
and five remedy selection decision factors. 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:

* Protection of human health and the environment

e Compliance with media cleanup standards

« Control of the source(s) of the release

« Compliance with applicable federal, state, and local standards for waste management

The remedy selection decision factors are:

e 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 following text describes the corrective action standards used to evaluate the corrective action

alternatives.
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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 aternative must have the ability to meet the proposed media cleanup

standards as set forth in applicable regulations (NAC 444 [NAC, 1996a] and NAC 445A.2272

[NAC, 1996b]). Thisregulation prescribesan appropriate level of concentration that is based on the
protection of public health and safety and the environment. The appropriate level must be based on

the Integrated Risk Information System. For this CAU, the EPA's Region IX Preliminary
Remediation Goals, which are derived from the Integrated Risk Information System, are the basis
for establishing the PALs (EPA, 1998). Preliminary action levels were not exceeded; therefore,
only media cleanup standards related to NAC 444 apply (NAC, 1996a).

Control of the Source(s) of the Release

An objective of 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. 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.

Compliance with Applicable Federal, Sate, and Local Standards for Waste Management

During implementation of any corrective action alternative, all waste management activities must
be conducted in accordance with applicable state and federal regulatioride{@dn, Revised

Satutes [NRS] 459.400 - 459.600 [NRS, 1995]; RCRA @6de of Federal Regulations [CFR]

261 - 281 [CFR, 1996]; 40 CFR 268, “Land Disposal Restrictions,” NAC 444, “Solid Waste
Disposal”’ [NAC, 1996a]; and NAC 459.9974, “Disposal and Evaluation of Contaminated Soil”
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[NAC, 1996¢]). The requirementsfor 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 as specified in the
NDEP-approved TTR work plan (DOE/NV, 1996a) and will be designated according to the

contaminants present at the site.

3.2.2 Remedy Selection Decision Factors
The following paragraphs describe 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 phase 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

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.
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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 isthe
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 various services and materials needed during
implementation. Each corrective action aternative 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, essential 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
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 estimate summaries for this CADD are providefigpendix C
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3.3 Development of Corrective Action Alternatives
This section identifies and briefly describes the viable corrective action technol ogies and the

corrective action alternatives considered for the affected media. Based on the review of existing
data, future land use, and current operations at the Nellis Air Force Range, the following

aternatives have been developed for consideration at DTRSA:

» Alternative 1 - No Further Action
« Alternative 2 - Clean Closure by Excavation and Disposal

Other alternatives, such as engineering or institutional controls, were considered. However,
engineering or institutional controls were deemed not to be protective due to the possibility of
inadvertent bombing and potential future uses of the site.

There were no COCs identified during the investigation of CAU 486; therefore, analysis of
NAC 445A.227 (2) (a-k) criteria (NAC, 1996b) is not required and groundwater monitoring is not
considered in the remainder of the document.

3.3.1 Alternative 1 - No Further Action
Under the No Further Action Alternative, no corrective action activities will be implemented. This

alternative is used as a starting point to establish a baseline for comparison with the other corrective
action alternatives. This alternative does not meet the corrective action objectives because no
actions are taken to prevent human contact with the contaminated man-made debris.

3.3.2 Alternative 2 - Clean Closure by Excavation and Disposal
Alternative 2 consists of removing the man-made debris within the burial pit (an assumed area of

approximately 750 square feefft(seeFigure A.2-3in Appendix A to a depth of about 5 feet (ft).
Uncontaminated man-made debris will be separated for disposal as solid waste. Contaminated
material would be disposed of at an approved disposal facility; clean soil removed during
excavation would be used for backfill. Excavated areas will be backfilled with uncontaminated
soils and recontoured to eliminate topographic depressions and allow runoff. Excavation would be
used to remove clean borrow soil from a proximal location for placement in any remaining void.
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3.4  Evaluation and Comparison of Alternatives
The general corrective action standards and remedy selection decision factors described in

Section 3.2 were used to conduct a detailed evaluation of each corrective action alternative. A
comparative evaluation of the corrective action alternatives was performed using the evaluation
criteria. In thisway, the advantages and disadvantages of each alternative are assessed to select a
preferred alternative for CAU 486. Table 3-1 presents a summary of the detailed analysis of the
aternatives. Table 3-2 presents the comparative analysis of alternatives. A summary of costs for

the two aternativesis provided in Appendix C.
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Detailed Evaluation of Alternatives

Evaluation Criteria

Alternative 1
No Further Action

Alternative 2
Clean Closure by Excavation and
Disposal

Closure Standards

Protection of Human Health and
the Environment

COPCs below regulatory action levels.
Does not meet corrective action objective
of preventing inadvertent intrusion into
contaminated man-made debris or spread
due to erosion or inadvertent bombing.
No worker exposure associated with
implementation.

Low risk to public because of remote
location and controlled access to Nellis Air
Force Range.

Meets corrective action objectives.
Prevents exposure by inadvertent
intrusion into debris.

Limited risk to workers during
implementation because of excavation
requirement and exposure to
contaminated man-made debris.

Low risk to public because of remote
location and controlled access to Nellis Air
Force Range.

Compliance with Media
Cleanup Standards

Does not currently comply with media
cleanup standards.

Does comply with media cleanup
standards.

Control of the Source(s) of
Release

The contaminated man-made debris will
remain.

The contaminated man-made debris will
be removed.

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

No waste generated.

Waste will be generated from removal of
uncontaminated and contaminated
man-made debris.

Waste will be handled and disposed of per
applicable standards.

Remedy Selection Decision Factors

Short-Term Reliability and
Effectiveness

No risk to workers.
Public protected by remote location and
TTR site access controls.

Moderate risk to workers associated with
excavation and disposal activities and
exposure to contaminated man-made
debris.

Public protected by remote location and
TTR site access controls.

Reduction of Toxicity, Mobility,
and/or Volume

The debris will remain.
Possible exposure from inadvertent
bombing or erosion.

The debris will be removed and disposed
in a controlled landfill.

The amount, location, and characteristics
of the waste will be known.

Long-Term Reliability and
Effectiveness

Possible exposure from inadvertent
bombing or erosion.

The status of the debris will be known.
All debris will be removed for proper
disposal.

Eliminates possible inadvertent intrusion
from bombing or erosion.

Feasibility

Easy to implement.

Easy to implement.

No utilities or surface structures to hinder
excavation activities.

Shallow depth of removal area would limit
requirements for shoring.

Cost

$0

$157,471
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Table 3-2

Comparative Evaluation of Alternatives

Evaluation Criteria

Comparative Evaluation

Closure Standards

Protection of Human Health
Environment

Alternative 2 will meet corrective action objectives; Alternative 1 will not.
Worker exposure to risks increases from no risk associated with Alternative 1,
to limited risk associated with Alternative 2. No evaluation of NAC 445A.227
(2) (a-k) (Section 3.3; NAC, 1996b) required. The relatively low levels of alpha
and gamma field screening readings and low mobility of the contamination
present minimal risk under each of the alternatives.

Compliance with Media Cleanup
Standards

Alternative 2 will comply with media cleanup standards. Alternative 1 will not.

Control of the Source(s) of the
Release

Alternative 2 will have some potential for release of contaminated man-made
debris during removal and subsequent disposal.

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

Alternative 1 will not generate any waste. Alternative 2 will generate waste
associated with removal and disposal of the debris. All waste will be managed
and disposed per applicable standards.

Remedy Selection Decision Factors

Short-Term Reliability and
Effectiveness

Worker exposure to risks will increase from no risk associated with
Alternative 1 to moderate risk associated with Alternative 2.

Reduction of Toxicity, Mobility,
and/or Volume

Alternative 2 will result in immediate reduction associated with removal of the
debris.

Long-Term Reliability and

Alternative 2 will result in clean closure with no long-term monitoring

Effectiveness requirements.
Feasibility Alternative 2 will be feasible.
Cost The cost for Alternative 1 will be $0. The cost for Alternative 2 will be $157,471

for removal and disposal of contaminated man-made debris.
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4.0 Recommended Alternative

Based on the results of the detailed and comparative analysis of the potential corrective action
aternatives presented in this document, the preferred corrective action alternative selected for
implementation at CAU 486 is Alternative 2, Clean Closure by Excavation and Disposal.
Alternative 2 was chosen for the following reasons:

* There were no COCs identified during the investigation. Radiological field screening did
detect elevated gamma and removable alpha radiation on man-made debris buried at the
site, but not on associated soils.

e Short-term risks to workers are minimal under this alternative.
* Long-term risks are eliminated by removing the contaminated debris for disposal.

* Only minimal wastes are generated. All waste will be handled and disposed of in
accordance with applicable standards.

« ltis easy to implement using existing resources and technologies with minimal disturbance
to surrounding areas.

« It provides the most cost-effective method for achieving protection and for meeting closure
requirements.

The preferred corrective action alternative was evaluated on its technical merits, focusing on
performance, reliability, feasibility, and safety. During corrective action implementation, this
alternative will present minimal potential threat to site workers. However, appropriate health and
safety procedures will be developed and implemented. The alternative was judged to meet all
requirements for the technical components evaluated. The alternative meets all applicable state and
federal regulations for closure of the site and will eliminate potential future exposure pathways to
buried contaminated man-made debris.

There will be no restrictions for future use of any land related to this CAU, as described by this
CADD, as approved by the State of Nevada, and identified in the CAU Closure Report or other
CAU documentation.



CAU 486 CADD
Section: 5.0
Revision: 0
Date: 06/24/99
Page 18 of 19

5.0 References

Burnett, W.D., H.L. Rarrick, and GE. Tucker, J. 1964. Health Physics Aspects of Operation
Roller Coaster, Report #5C-4973 (RR). Albuquerque, NM: Sandia National Laboratories.

CFR, see Code of Federal Regulations.

Code of Federal Regulations. 1996. Title 40 CFR Parts 260 - 281, “RCRA Regulations.”
Washington, DC: U.S. Government Printing Office.

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

EPA, see U.S. Environmental Protection Agency.

FFACO, sed-ederal Facility Agreement and Consent Order.

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

NAC, seeNevada Administrative Code.

Nevada Administrative Code. 1996a. NAC 444, “Solid Waste Disposal.” Carson City, NV.

Nevada Administrative Code. 1996b. NAC 445A, “Water Pollution Control.” Carson City, NV.

Nevada Administrative Code. 1996¢c. NAC 459, “Disposal and Evaluation of Contaminated Soil.”
Carson City, NV.

NRS, sed\evada Revised Satutes.

Nevada Revised Satutes. 1995. NRS 459.400-459-600, “Disposal of Hazardous Waste.”
Carson City, NV.

Shacklette, H.T., and J.G. Boerngen. 19B¥ement Concentrationsin Soils and Other Surficial
Materials of the Conter minous United Sates, U.S. Geological Survey Professional Paper 1270.
Washington, DC: U.S. Government Printing Office.

U.S. Department of Energy, Nevada Operations Office. 189djiect Management Plan, Rev. O.
Las Vegas, NV.

U.S. Department of Energy, Nevada Operations Office. 1986erective Action Unit Work Plan
for the Tonopah Test Range, DOE/NV--443. Las Vegas, NV.



CAU 486 CADD
Section: 5.0
Revision: 0
Date: 06/24/99
Page 19 of 19

U.S. Department of Energy, Nevada Operations Office. 1996b. Industrial Stes Quality Assurance
Project Plan, DOE/NV--372. LasVegas, NV: |IT Corporation.

U.S. Department of Energy, Nevada Operations Office. 1998. Corrective Action Investigation
Plan for Corrective Action Unit 486: Double Tracks RADSAFE Area, Nellis Air Force Range,
Nevada, DOE/NV--523, Rev. 0. LasVegas, NV: IT Corporation.

U.S. Environmental Protection Agency. 1991. Guidance on Resource Conservation and Recovery
Act (RCRA) Corrective Action Decision Documents, EPA/540/G-91/011. Washington, DC:
Office of Research and Development.

U.S. Environmental Protection Agency. 1994. Final RCRA Corrective Action Plan,
EPA/520-R-94-004. Washington, DC: Office of Solid Waste and Emergency Response.

U.S. Environmental Protection Agency. 1998. Memo from S. J. Smucker, regarding an update to
the Region 9 Preliminary Remediation Goals (PRGs) Table, 1 August. San Francisco, CA.



Appendix A

Corrective Action Investigation Report
for CAU 486: Double Tracks RADSAFE Area,
Nellis Air Force Range, Nevada



CAU 486 CADD
Appendix A
Revision: 0
Date: 06/24/99
Page A-1 of A-43

A.1.0 Introduction

The report contained in this presents the investigation activities and analytical results from the
corrective action investigation conducted at the DTRSA, CAU 486. The CAU consists of CAS
Number 71-23-001-71DT. The corrective action investigation was conducted in accordance with
the requirements set forth in the Corrective Action Investigation Plan for Corrective Action Unit
486: Double Tracks RADSAFE Area, Nellis Air Force Range, Nevada (DOE/NV, 1998)

as developed under the Federal Facility Agreement and Consent Order (FFACO, 1996).

The DTRSA was investigated because process knowledge indicated that potentially radioactively
contaminated liquids and/or materials were disposed of at the site. The DTRSA was used during
May 1963 to decontaminate vehicles, equipment, personnel, and animals from the Double Tracks
test. The DTRSA was also identified as a potential location for the disposal of radioactively
contaminated materials from the Double Tracks test. Additional information relating to the site
history, planning, and scope of the investigation is presented in the CAIP (DOE/NV, 1998) and will
not be repeated in this report.

A.1.1 Project Objectives

The following were the primary objectives for this project:

« Identify and verify the boundaries of a decontamination facility and an animal burial pit
within the DTRSA.

« Identify the presence and the vertical and lateral extent of COPCs, specifically radionuclides
(e.g., plutonium, depleted uranium).

* Provide sufficient information and data to develop appropriate corrective action alternatives
for the DTRSA.

The selection of drilling locations for soil sample collection were selected based on site conditions
and the strategy devised in the DQO process.
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A.1.2 Report Content

Thisreport contains sufficient information and data to support the selection of apreferred corrective

action alternative in the CADD. The contents of this report are as follows:

Section A.1.0describes the investigation background, objectives, and the report content.
e Section A.2.0provides information regarding the field activities and sampling method.

« Section A.3.0summarizes the results of the laboratory analysis from the investigation
sampling.

« Section A.4.(discusses the quality assurance (QA) and QC procedures that were followed
and the results of the QA and QC activities.

» Section A.5.0s a summary of the investigation results for CAU 486 DTRSA.
» Section A.6.Ccites the references.

« Appendix Bpresents the soil boring logs and information pertinent to the corrective action
decision process.

The complete field documentation and laboratory data, including Field Activity Daily Logs, Sample
Collection Logs, Analysis Request/Chain-of-Custody Forms, soil sample descriptions, laboratory
certificates of analyses, analytical results, and surveillance results are not contained in this report.

These documents are retained in project files as both hard copy files and electronic media.
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A.2.0 Field Investigation and Sampling Activities

The field investigation and sampling activities were conducted in two separate phases between
November 16 through December 4, 1998. Phase | was the identification of boundariesfor both the
decontamination facility and the animal burial pit. Phase Il was the subsurface investigation
consisting of soil sample collection. The following is abrief summary of the corrective action
investigation activities as performed:

Excavated one background trench, four identification trenches, and nine step-out trenches
on the south side of the DTRSA.

+ Excavated four identification trenches in Area 2 and six identification trenches in Area 6 on
the north side of the DTRSA.

» Established radiological field-screening levels.

« Drilled two vertical background boreholes, collected samples for laboratory analysis, and
logged soil cuttings to assist with site geology assessments.

« Drilled eight vertical investigation boreholes, conducted field screening for radiological
constituents and VOCs, collected environmental samples for laboratory analysis, collected
soil samples for geotechnical analysis, and logged soil cuttings to assess site geology.

The subsurface investigation and sampling program was managed in accordance with the
requirements set forth in the CAIP (DOE/NV, 1998). The field activities were performed in
accordance with an approv&de-Specific Health and Safety Plan (1T, 1998b). The samples were
collected by following approved sampling plans, decontamination, chain of custody, shipping, and
radiation screening protocols and procedures as indicated in the CAIP (DOE/NV, 1998) and
documented using field activity daily logs and sample collection logs. Quality control samples
(e.q., field blanks, equipment rinsate blanks, trip blanks, and sample duplicates) were collected as
required by théndustrial Stes Quality Assurance Project Plan (QAPP) (DOE/NV, 1996b) and
approved procedures. During field activities, waste minimization practices were followed

according to approved procedures, including segregation of the waste by waste stream.
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A.2.1  Site Description and Conditions

The DTRSA islocated in the Nellis Air Force Range 71 North approximately 5 mi west of the TTR
at the intersection of the Cactus Spring and Double Tracks Control Point roads. The siteislocated
on an alluvial fan surface with relatively flat ground and sparse vegetation. The siteisdivided into
two halves (north and south) separated by the Cactus Spring Road. The only physical evidence of
past occupation of the site is the vegetation change in previously disturbed areas and partially
exposed plywood and metal postsin Area 2 on the north side of the site. The purpose of this
investigation was to identify and verify the locations of the decontamination facility and the animal
buria pit, identify the presence and nature of COPCs, and determine the vertical and lateral extent
of those COPCs. Excavation activities performed during the first phase of the investigation
uncovered both the decontamination facility and animal buria pit. In addition, athird area of
concern was identified as aloading/unloading area. The following paragraphs describe each areain
greater detail. Figure A.2-1 shows the three areas of concern and their approximate boundaries as
determined by Phase | excavation activities.

Phase | excavation activities in the southern half of the DTRSA resulted in the identification of the
decontamination facility (vehicle decontamination pad/sump trench). The location, approximately
80 ft south of Cactus Spring Road, was identified by a combination of subsurface geologic changes
and radiation field-screening results above FSLs. The dimensions for length of the facility vary
from 45 to 60 ft with awidth of 45 ft. The depth, as determined by both excavation and drilling
activities, varies between 1 and 4 ft. The decontamination facility is comprised mostly of 2- to
7-inch (in.) diameter gravel and cobbles.

Phase | excavation activitiesin Area 2, resulted in the identification of a4-ft deep trench with a
length of 40 ft and width of 18 ft. The trench islocated north of the partially exposed plywood and
metal posts which are now believed to have been shoring for the southern wall of thetrench. Area2
Is believed to represent aloading/unloading area for the animal trailers so that personnel had easier
access to the animals.

Phase | excavation activities at the Area 6 buried anomaly resulted in the identification of aburial
pit/trench with alength of 75 ft and width of 21 ft. The depth varies from approximately 1 to 5 ft
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with the deepest point in the center of the trench. Thisburia pit wasthe only areainvestigated that
contained debris associated with Double Tracks activities, some of which had radiological

field-screening results above FSLs.

A.2.2 Investigation Logistics

This section describes the sample collection and investigation activities for each of the areas of
concern at the DTRSA.

A.2.2.1 Excavation

Fifteen linear trenches (including one background trench) plus nine step-out trenches were
excavated during Phase | activitiesto identify and delineate the boundaries of the areas of concern
(see Figures A.2-2 and A.2-3). A backhoe was used to excavate trenches as described in the CAIP
(DOE/NV, 1998) and all spoilswere backfilled to the location of removal. Thelinear length of each
trench varied between 10 and 80 ft. Excavation reached a maximum depth of 5 ft.

Prior to trenching within the area of concern, one north-south trending background trench was
excavated in an undisturbed areato identify the native subsurface geology. Subsurface geology was
the primary identification tool used in determining boundaries of each area of concern. Field
screening for radiation and VOCs was conducted during the excavations and is discussed in
subsequent subsections. No environmental samples were collected during Phase |. Thelocations
of all excavated trenches are shown in Figure A.2-2 (south side) and Figure A.2-3 (north side).

Due to the potential for buried ordnance at the areas of concern on the north side of the road,
unexploded ordnance (UXO) specialists were present to assist with excavation activities. Prior to
the start of excavation activities and to the removal of each lift of soil, UXO personnel surveyed the
soil using magnetometers. Thiswas done until the threat of potential UXO no longer existed, as
deemed by the UXO specialist.

A.2.2.2 Dirilling

Using the rotary sonic (“sonic”) drilling method, two background and eight investigation borings
were drilled for the DTRSA investigation during Phase Il activitiesKsgare A.2-]). All borings
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were drilled vertically to a maximum depth of 20 ft below ground surface (bgs). The two
background boreholes were drilled upgradient in undisturbed areas north of the DTRSA. Thesetwo
boreholes were drilled first and native soil was encountered throughout the borehole, as expected.
Field screening was performed and samples were sent to the laboratory for analysis from the 1, 5,
10, 15, and 20 ft depths.

A total of eight investigation boreholes were drilled inside the areas of concern to identify the
presence and delineate the lateral and vertical extent of COPCs. The sonic drilling method
produced continuous soil cores that were used for detailed field observations, visual classification
of soils, field screening, and sampling of the subsurface soil at specified depth intervals. Soil
cuttings were delivered to the field geologist and sampling team in labeled polyurethane bags in
approximately 2.5-ft long sections. Field screening for radiation and V OCs (headspace screening)
was used to guide the lateral and vertical extent of the investigation in the field. Sampling intervals
and sample submission frequency were based on minimum requirements established during the
DQO process, field-screening results, and the discretion of the Site Supervisor.

The sonic drilling method uses vibration and rotation of the drill string to advance a core barrel and
an outer casing. The casing is used to stabilize the hole and also minimizes potential cross
contamination produced by soil from shallower levelsfalling down the hole (sloughing) as the core
barrel isremoved for cuttings extrusion. After the bit at the end of the core barrel reaches the
specified depth, the core barrel is withdrawn from the borehole and the contents are extruded into
polyurethane bags. While the sonic drilling method produces some heat from friction, the samples
were hand carried to the sampling table and were not observed to be hot on any occasion. The
relatively large core barrel diameter and soil type (i.e., loose soils) may have also reduced the effect
of friction on the samples. For this project, 6-in. diameter core barrels and 8-in. diameter casing
wereadvanced. The casing was removed, and the boreholeswere filled with grout to complete each

boring.

A.2.2.3 Southern Half of DTRSA

Excavation in the southern half of the DTRSA consisted of four north-south trending trenches and
nine north-south and east-west trending step-out trenches (Figure A.2-2). Three identification
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trenches were excavated before |ocating evidence of the decontamination facility in trench number
four (South Trench [ST] 4). Subsurface geology in ST1 through ST3 consisted of native soil
profiles as observed within the background trench. Thefirst 30 ft of ST4 consisted of native sail.
Evidence of the decontamination facility, in the form of gravel fill material, occurred at
approximately 35 ft from the north end of ST4 and continued for an additional 45 ft. Elevated
gamma counts above the daily FSL of 5,852 counts per minute (cpm) were detected in the range of
6,730 to 15,900 cpm on excavated gravel between 55 and 60 ft from the north end of ST4. Swipe
surveys were taken on the same gravel and no removable contamination was detected. Beta and
aphafield screening results were below FSLs. Nine step-out trenches, ranging in length from 3 to
13 ft, were excavated to delineate the remaining boundaries of the decontamination facility. The
results indicate length dimensions (east-west) of 45 ft for the southern boundary and 60 ft for the
northern boundary. The width (north-south) of the decontamination facility was determined to be

approximately 45 ft. No man-made debris was encountered in any of the trenches.

Four borings (South Boring [ SB]-1 through SB4) were drilled within the decontamination facility
(Figure A.2-2). Gravel fill material was encountered in SB1 to a depth of 3.5-ft bgs and native soil
was penetrated below this point to 20 ft. An increased sampling frequency for isotopic plutonium
and uranium was conducted beginning at the 4-ft interval. Large subangular boulder/cobble/gravel
was encountered in SB2 to a depth of 4-ft bgs and native soil was penetrated below this point to
20 ft. Theincreased sampling frequency for isotopic plutonium and uranium was conducted
beginning at the 5-ft interval. SB2 was positioned adjacent to the ST4 location where elevated
gamma counts were detected during excavation; however, both field-screening results and
analytical results were below FSLs and background levels, respectively, in the boring. Gravel was
encountered in SB3 to a depth of 2.5-ft bgs with the native soil interface below thispoint. The
increased sampling frequency for isotopic plutonium and uranium was conducted beginning at the
3ftinterval. Gravel was encountered in SB4 to a depth of 3-ft bgs with the native soil interface
below this point. The increased sampling frequency for isotopic plutonium and uranium was
conducted beginning at the 4-ft interval. No debris was encountered in any of the borings. There
were no elevated radiological or VOC field-screening results for SB1 through SB4 and no step-out
borings were drilled. Nondetect (i.e., field-screening results below FSLs) samples were also
collected at the 15-ft and 20-ft intervals from each boring. Table A.3-1 lists all the sample numbers
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and sample depth collected and submitted for analysis. The soil boring logs located in Appendix B
provide detailed descriptions of the soil borings along with the collected sample intervals.

A.2.2.4 Area 2 Investigation

Excavation in Area 2 consisted of four north-south trending identification trenches numbered NT1
through NT4 (Figure A.2-3). The partially exposed metal posts were not removed from the
subsurface, but were verified by the UX O speciadist to be the only metal present with no indication
of buried ordnance. Based on subsurface geological conditions, the area of concernisa4-ft deep by
41-ft long by 18-ft wide trench that resembles a loading/unloading area perhaps used for the animal
trailers during the Double Tracks test. No debris other than the partialy exposed plywood and
metal posts was encountered and no soil staining was observed. Field-screening results for
radiation and VOCs were below the established FSLs.

One borehole, NB1, was drilled in the center of Area 2 for soil sample collection (Figure A.2-3).
Fill material consisting of well-graded gravelly sand was encountered to a depth of 4 ft. Native soil
was penetrated below this point to atotal depth of 20 ft. Anincreased sampling frequency for
isotopic plutonium and uranium was conducted beginning at the 5-ft interval. An additional sample
for afull-suite of analyses was collected at the 5-ft interval. Nondetect samples were collected at
the 15-ft and 20-ft intervals. See Table A.3-1 and Appendix B for details on sample numbers and
soil descriptions. Step-out borings were not drilled. There were no elevated radiological or VOC
field-screening results above the established FSLs for NB1.

A.2.2.5 Area 6 Investigation

Excavation in Area 6 consisted of six east-west trending identification trenches numbered 6NT1
through 6NT6 (Figure A.2-3). Excavation began at the location of the strongest metallic reading

from the magnetometer and was designated trench 6NT1. This area corresponded to the anomaly
discovered during a 1998 geophysical survey (SAIC, 1998). The metallic anomaly was determined

to be debris associated with the burial pit, thus, ruling out the presence of ordnance. The debris
consisted of chicken wire, pieces of lumber, and plastic bags filled with miscellaneous material
including a “contaminated material” sticker and pieces of what appeared to befitptre A.2-4
shows photos taken of the debris at the bottom of the trench. Radiological field screening was
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Source: Photo taken November 20, 1998 (IT, 1998a)

Figure A.2-4
Uncovered Debris in Trench 6NT1
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conducted directly on the bag containing the sticker and results showed an elevated gamma count of
15,600 cpm with the Field Instrument for the Detection of Low Energy Radiation (FIDLER) (the
daily FSL for gammawas 5,645 cpm) and an elevated alpha count of 213 disintegrations per minute
(dpm) per 100 square centimeters (cm?) with the Electra™ (the daily FSL for alphawas

126 dpm/100 cm?). Betacountswere below FSLs. A swipe sample taken from within a plastic bag
detected removable alpha of 283 dpm per 100 cm?. Swipe samples and field screening results on
the surrounding soil, fill material, and other debris (i.e., chicken wire and lumber) associated with
6NT1 were not elevated above the FSLs. The debriswas left in place and covered with soil. The
remaining excavations (6NT2 through 6NT6) were kept shallow (2.5 to 3 ft) within the gravel fill
material to eliminate the potential for exposing buried debris. Observations on the subsurface
geologic conditions (i.e., gravel fill) indicate the burial pit trench is about 21 ft wide and 73 to 75 ft
long.

Three boreholes, NB2 through NB4, were drilled in Area 6 within the buria trench (Figure A.2-3).
NB4 and NB2 were drilled north and south, respectively, of the contaminated debris uncovered in
the Phase | trenching. NB3 was drilled adjacent to, but not through, the contaminated debris
uncovered during Phase | activities. Fill material consisting of gravel and pea-size gravel was
encountered in NB2 to a depth of 5-ft bgs, with native soil in the remainder of the boring. An
increased sampling frequency for isotopic plutonium and uranium was conducted beginning at the
5-ftinterval. Debris (plastic, wood, and wire) was encountered in NB3 at the 4- to 5-ft depth
interval within sandy-gravel fill material. Native soil was penetrated at 5-ft bgsfor the remainder of
the boring. An increased sampling frequency for isotopic plutonium and uranium was conducted
beginning at the 5-ft interval. Fill material consisting of gravelly sand and asmall amount of debris
(wood and wire) was encountered in NB4 to a depth of 5-ft bgs. Native soil was penetrated below
5-ft bgs for the remainder of the boring. An increased sampling frequency for isotopic plutonium
and uranium was conducted beginning at the 5-ft interval. Step-out borings were not drilled. There
were no elevated radiological or VOC field-screening results above the established FSLs for NB2
through NB4. Nondetect samples were collected at the 15-ft and 20-ft intervals from each boring.
Additional sample intervals were collected for full-suite analysis based on interface location and

FSLs. See Table A.3-1 and Appendix B for details on sample numbers and soil descriptions.
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A.2.3  Field Screening

The FSL for VOC field-screening was determined to be 20 parts per million (ppm) or 2.5 times
background, whichever was higher. The FSLsfor radiation monitoring results at the DTRSA were
established prior to the start of the field investigation. The FSLs were established as the average
activity of 20 background samples plus two times the standard deviation of the average activity of
these 20 background samples (DOE/NV, 1998). In addition, daily response checksfor the FIDLER
instrument were conducted on five of the original background samples. These bags were |abelled
Bag #BK 2, 4, 10, 17 and 20; additionally, soil was collected from these bags and submitted for
isotopic plutonium and uranium analysis. If the recalculated FSL, based on these five samples,
differed more than one standard deviation from the original FSL, then the FSL was changed for that
day. Details on the procedure for establishing FSLs for alpha, beta, and gamma radiation are
available in the CAIP (DOE/NV, 1998). Field-screening levels were established to guide the
advancement of the borehole and to provide abasisfor collecting unplanned environmental samples
or drilling additional boreholes.

Field-screening methods were used to collect the semiquantitative radiological and VOC data
required to guide the total drilling depth for each boring. Field screening was performed at 2.5-ft
intervals to adepth of 20 ft. The screening methods included:

« Radiological screening for alpha and beta radiation using an E¥otsarument
« Radiological screening for gamma radiation using FIDLER instrument
» Headspace screening for VOCs using a photoionization detector (PID)

Headspace measurements were below 20 ppm for all samples screened. Headspace measurements
were not conducted in Area 2 and Area 6 because all nonessential personnel were not allowed in the
exclusion zone during excavation activities due to the hazard potential of unearthing UXO.

However, health and safety monitoring for VOCs in the breathing zone did not indicate elevated
readings for these two areas. Headspace measurements were resumed in Area 2 and Area 6 during
drilling activities.

Daily fluctuations in the gamma background measurements using the FIDLER resulted in gamma
readings that were elevated above the daily FSL on three separate days during drilling. However,
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none of these readings were above the FSL established using the original 20 background samples.
To confirm that the elevated gamma readings were due to instrument fluctuations caused by
changing weather conditions throughout the day, supplemental field screening was conducted on
the last 5 ft of each boring. In addition, the daily FSL was established at nearly the same time
interval. Field-screening results show that each boring was confirmed to be below the established
FSL and that apparent elevated readings were indeed a result of instrument fluctuations.

A.2.4 Sample Collection

Sample collection followed the procedures specified in the CAIP (DOE/NV, 1998). Soil coreswere
moved from the boreholes to the sampling area in approximately 2.5-ft lengths contained in
polyurethane bags. The bagswere split open and screened for alpha, beta, and gamma radiological
contamination. The breathing zone was monitored for VOCs using aPID before and during sample
collection. Samples were collected in appropriate containers, temporarily labeled, and sealed with
custody tape. Sail for volatile analysis (V OCs, TPH-gasoline, and headspace field screening) were
collected directly from the soil coresimmediately after required radiation field screening and
breathing zone monitoring for VOCs was conducted. Semivolatile organic compounds, RCRA
metals, TPH-diesel/oil, and isotopic plutonium and uranium samples were collected from soil
representative of the sampling interval which was homogenized in a stainless steel bowl. Waste
characterization samples for plutonium and uranium, comprised of composite soil samples
representing each drum of soil, were also collected for archival purposes but were not submitted for

anaysis.

After samples wereidentified as |aboratory samples, labels printed with the sample number, sample
collection date/time, chain-of-custody number, sampling team members, preservative, sample
medium, and requested analysis were attached to each of the containers. Each sample container
was then sealed with custody tape, wrapped in protective bubble wrap (if applicable), placed into a
Ziploc™ bag, and placed in an iced cooler with atrip blank (if applicable). Samples not submitted
to the laboratory were containerized with other soil cuttings from the same boring after removing

lids and defacing temporary sample labels.
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A total of four geotechnical samples were collected to assess geological and hydrological
parameters of both fill material and native soil at the DTRSA. Each sample was collected in three
15-cm (6-in.) brass sleeves using a California Modified split-spoon sampler. Samples DTR00104
and DTR00107 were collected within fill material at borings SB3 and NB1, respectively. The other
two samples (DTR00052 at boring NB4 and DTR00083 at boring SB2) were collected within
native soil below the fill material/native soil interface. These samples were not submitted for
anaysis because the geotechnical data would not offer useful information based on the likely
corrective action aternatives for DTRSA.

A.2.5 Waste Management

Investigation-derived waste (IDW) that came in contact with potentially contaminated mediawas
segregated into the following four waste streams:

* Personal protective equipment and sampling equipment
» Decontamination rinsate
« Soil and debris incidental to sample collection (e.qg., soil cuttings, discarded samples)

» Plastic or other material (e.g., decontamination pad, plastic sheeting placed under trenched
spoils)

Potentially hazardous and/or radioactive waste generated during site operations was labeled as such
and temporarily accumulated in a Hazardous Waste Accumulation Area (HWAA)/Radioactive
Materials Area (RMA) located within the boundaries of the DTRSA investigation area.

Information regarding each container of IDW was documented in a project-specific waste
management logbook. As discussed in the CAIP, IDW generated at the DTRSA was transferred to
a HWAA/RMA in Area 9 on the TTR at the conclusion of field activities.

A.2.6 Geology

Fill material encountered in each area investigated was typically comprised of either sandy gravels
and/or poorly-graded gravel, cobble, and boulder mixtures overlying native soils. Native soil
beneath fill material consists of well-graded, moderately consolidated alluvial sands with gravel,



CAU 486 CADD
Appendix A
Revision: 0

Date: 06/24/99
Page A-17 of A-43

cobble, and boulder-sized volcanic detritus. Field descriptions were performed for each boring by
the field geologist and recorded on Visual Classification of Soil Logs (Appendix B).

A.2.7 Hydrology

Depth to groundwater beneath the DTRSA is estimated at 820 to 886 ft bgs (DOE/NV, 1996a). No
saturated zones (e.g., perched water, contaminant saturation) were found in the subsurface at the
DTRSA. Theadluvial fan surface dopes to the southwest with surface drainage flowing in the same
direction. Evidence of intermittent drainage exists within the DTRSA; therefore, flooding events
have the potential to impact the site.
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A.3.0 Investigation Results

The analytical results of samples collected from the DTRSA CAU site investigation have been
compiled and evaluated to determine the presence and/or extent of contamination. The analytical
results are summarized in the following subsections. The complete laboratory result data packages
are available in the project files.

During the Phase 11 (drilling) investigation activities, atotal of 95 samples (73 soil and 22 liquid
samples) were collected and submitted for laboratory analysis. A list of the samples collected and
the parameters analyzed for the DTRSA 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. Samples collected for chemical analyses were analyzed by Paragon Analytics, Inc. in
Ft. Callins, CO. Samples collected for radiological analyses were analyzed by Bechtel Nevada
Analytical Services Laboratory, Mercury, NV. Third-party data validation was conducted by
Quanterrain Knoxville, TN.

The analytical parameters were selected through the application of site process knowledge
according to the Guidance for the Data Quality Objectives Process (EPA, 1994a). Preliminary
action levelsfor off-site laboratory analytical methods were determined during the DQO process
and are based on NAC 445A.2272 (NAC, 1998) and the EPA Region 9 Preliminary Remediation
Goals (PRGs) (EPA, 1998) for chemical parameters under the industrial scenario. The PALsfor
off-site radioanalytical methods are defined in accordance with the guidance described in the
Multi-Agency Radiation Survey and Ste Investigation Manual (MARSSIM) (NRC, 1997). The
results of the DQO process are documented in the CAIP (DOE/NV, 1998) with the remainder of the
documentation retained in the project files. Sampling activities were designed to detect
contaminants of potential concern and conducted to either confirm or disprove the assumptions
made in the DQO process.

A.3.1 Total Volatile Organic Compound Analytical Results

The total VOC analytical results detected above minimum reporting limits as specified in the CAIP
(DOE/NV, 1998) and the associated PALs are provided in Table A.3-3. Thelaboratory data
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Samples Collected and Analyzed During the DTRSA Subsurface Investigation

(Page 1 of 3)

Borehole Deptha . Parameters
Number Sample Number (in ft bgs) Sample Matrix Sample Type Analyzed

DTR00001 NA Water Source Blank Set 1

DTRO00002 NA Water Trip Blank VOC

b DTR00003 NA Water Field Blank Set 1
NA DTR00004 NA Water Source Blank Set 1
DTRO0O0005 NA Water Trip Blank VOC

DTRO0O0006 NA Water Trip Blank VOC

DTRO0O0007 5 Soil Background Set 2

DTRO00009 10 Soil Background Set 2

BG1 DTRO00010 15 Soil Background Set 2
DTR00011 20 Soil Background Set 2

DTRO00012 NA Water Trip Blank VOC

DTRO0O0013 1 Soil Background Set 2

DTR00014 5 Soil Background Set 2

DTRO00015 10 Soil Background Set 2

BG2 DTR00016 10 Soil Duplicate of DTR00015 Set 2
DTRO0O0017 15 Soil Background Set 2

DTR00018 20 Soil aesjaggceg:; ;2 Set2

DTRO00019 NA Water Trip Blank VOC

DTR00020 NA Water Trip Blank VOC

DTR00021 5 Soil Investigation Set 2

DTR00022 15 Soil Investigation Set 2

DTR00023 20 Soil Investigation Set 2

NB1 DTR00024 7 Soil Investigation Set3
DTR00025 Soil Investigation Set3

DTR00026 Soil Investigation Set3

DTRO00027 10 Soil Investigation Set3

DTR00028 NA Water Equipment Blank Set1l

DTR00029 NA Water Field Blank Set 3

DTRO00030 NA Water Trip Blank VOC

DTRO00031 NA Water Trip Blank VOC

DTRO00032 5 Soil Investigation Setl

NB2 DTRO00033 15 Soil Investigation Set1l
DTR00034 20 Soil Investigation Set1l

DTRO00035 6 Soil Investigation Set3

DTRO00036 Soil Investigation Set3

DTRO00037 Soil Investigation Set3

DTRO00038 10 Soil Investigation Set3
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Samples Collected and Analyzed During the DTRSA Subsurface Investigation

(Page 2 of 3)

Borehole Deptha . Parameters
Number Sample Number (in ft bgs) Sample Matrix Sample Type Analyzed
DTRO00039 NA Water Trip Blank VOC
DTR00040 5 Soil Investigation Setl
DTR00041 15 Soil Investigation Set1l
DTR00042 20 Soil Investigation Set1l
N3 DTR00043 6 Soil Investigation Set3
DTR00044 7 Soil Investigation Set3
DTRO00045 8 Soil Investigation Set3
DTRO00046 10 Soil Investigation Set3
DTR00047 NA Water Trip Blank VOC
DTR00048 Soil Investigation Set3
DTRO00049 Soil Investigation Set3
DTRO0O0050 8 Soil Investigation Set3
NB4 DTRO0O0051 10 Soil Investigation Set3
DTRO0055 5 Soil Investigation Set1l
DTRO00056 15 Soil Investigation Set1l
DTR0O0057 15 Soil Duplicate of DTR00056 Set 1
DTRO0058 20 Soil ?A‘:"Ss}ﬂgegaﬁpﬁ‘g Set 1
DTR00059 NA Water Field Blank Set 1
DTRO00060 NA Water Trip Blank VOC
DTRO0O0067 NA Water Trip Blank VOC
DTRO00068 5 Soil Investigation Setl
DTRO00069 15 Soil Investigation Setl
SBl DTRO00070 20 Soil Investigation Set1l
DTRO00071 4 Soil Investigation Set3
DTRO00072 Soil Investigation Set3
DTRO0O0073 Soil Investigation Set3
DTR00074 Soil Investigation Set3
DTRO00075 NA Water Trip Blank VOC
DTRO0O0076 5 Soil Investigation Set1l
DTRO0077 15 Soil Investigation Set1l
DTRO00078 20 Soil Investigation Set1l
sB2 DTRO00079 6 Soil Investigation Set3
DTR00080 Soil Investigation Set3
DTRO00081 Soil Investigation Set3
DTR00082 10 Soil Investigation Set3
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Samples Collected and Analyzed During the DTRSA Subsurface Investigation

(Page 3 of 3)

Borehole Deptha . Parameters
Number Sample Number (in ft bgs) Sample Matrix Sample Type Analyzed

DTRO00086 NA Water Trip Blank VOC

DTRO00087 10 Soil Investigation Set1l

DTRO00088 15 Soil Investigation Set1l

DTRO00089 20 Soil Investigation Set1l

SB3 DTR00090 3 Soil Investigation Set3
DTRO00091 4 Soil Investigation Set3

DTRO00092 6 Soil Investigation Set3

DTR00094 5 Soil Investigation Setl

DTRO00093 5 Soil Investigation Setl

DTR00095 5 Soil Duplicate of DTR00093 Set 1

DTR00096 10 Soil ?A‘zﬁgﬁegaﬁ;g Set 1

DTRO00097 15 Soil Investigation Set1l

SB4 DTR00098 4 Soll Investigation Set 3
DTRO00099 Soil Investigation Set3

DTR00100 7 Soil Investigation Set3

DTR00101 20 Soil Investigation Set1l

DTR00102 NA Water Trip Blank VOC

DTR00103 NA Water Trip Blank VOC

Bag# BK 2 DTR00062 NA Soil Background Set 3
Bag# BK 4 DTRO00063 NA Soil Background Set 3
Bag# BK 10 DTR00064 NA Soil Background Set3
Bag# BK 17 DTRO00065 NA Soil Background Set3
Bag# BK 20 DTRO0O0066 NA Soil Background Set3

A30il samples collected from 1-ft interval ending at depth shown.
Set 1: Analytical parameters are Total VOC, Total SVOC, TPH-Gasoline, TPH-Diesel/Oil, Total RCRA Metals, Isotopic

Plutonium, Isotopic Uranium

Set 2: Total VOC, TPH-Gasoline, Isotopic Plutonium, Isotopic Uranium, Total RCRA Metals
Set 3: Analytical parameters are Isotopic Plutonium and Isotopic Uranium

Not applicable

“Matrix Spike/Matrix Spike Duplicate
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Table A.3-2
Laboratory Analytical Methods Used for
the DTRSA Investigation Samples

Analytical Parameter Analytical Method
Total volatile organic compounds EPA 8260B
Total semivolatile organic compounds EPA 8270C?
Total petroleum hydrocarbons - gasoline and diesel EPA 8015B (modified)a
Total RCRA metals (arsenic, barium, cadmium, chromium, EPA 6010B/7470A%
lead, selenium, silver, and mercury) EPA 6010B/7471A%

L-E10.601.PLP®

Isotopic Plutonium L-E10.608.PC

L-E10.602.PL"¢
Isotopic Uranium L-E10.605.PL
L-E10.608.PC

a

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

CBechtel Nevada Analytical Services Laboratory Procedures Manual (BN, 1998)
Separation and Preconcentration of Actinides from Acidic Media by Extraction Chromatography (Horwitz et al., 1993)
Separation and Preconcentration of Uranium from Acidic Media by Extraction Chromatography (Horwitz et al., 1992)

indicate that constituents were either not present above the minimum reporting limits or, if present,

were below the preliminary action levels.

Although the two constituents (acetone and methylene chloride) above the minimum reporting limit
are common laboratory-introduced contaminants, their presence in some soil samplesand QC
samples cannot be attributed solely to this factor (see Section A.4.7.1). However, the
concentrations of these two contaminants are well below PALSs.

A.3.2 Total Semivolatile Organic Compound Analytical Results

The laboratory data indicate that constituents were either not present above the minimum reporting

limits or, if present, were below the PALSs.

A.3.3 Total Petroleum Hydrocarbon Results

Total petroleum hydrocarbons were not detected in either the gasoline or diesel ranges.
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Table A.3-3
Soil Sample Results for Total Volatile Organic Compounds Detected Above
Minimum Reporting Limits, Double Tracks RADSAFE Area, Nellis Air Force Range

Contaminant of Potential Concern
Start Depth End Depth in micrograms per kilogram (ug/kg)
(ft) (ft)
Borehole Sample Acetone Methylene Chloride
No. No.
Preliminary Action Levels
(na/kg) 6,100,000 20,000
(Industrial Soil PRG)*

DTR00007 4 5 8.1(J) -

DTR00009 9 10 6.4 (J) -
BG1

DTR00010 14 15 13 (J) 5.1 (J)

DTR00011 19 20 5.6 (J) -

DTR00013 0 1 39 -

DTR00014 4 5 19 (J) -
BG2 DTRO00015 9 10 15 (J) -

DTR00016 9 10 8.3(J) -

DTR00017 14 15 5.8 (1) -

DTR00021 4 5 9.7 (J) -
NB1 DTR00022 14 15 8.9(J) -

DTR00023 19 20 5@) -

DTR00032 4 5 8.2(J) -
NB2 DTR00033 14 15 5.1Q1) -

DTR00034 19 20 5.8 (1) -

DTR00040 4 5 7.21J) -
NB3 DTR00041 14 15 11 J) -

DTR00042 19 20 6.5 (J) -
NB4 DTR00057 14 15 6.2 (J) -
SB1 DTR00068 4 5 6.8 (J) -
SB2 DTRO00076 4 5 75@) -
SB4 DTR00093 4 5 55(@) -
SB3 DTR00094 4 5 5.9 (J) 16 (J)
SB4 DTR00101 19 20 5.9 1) -

* = EPA Region 9, Industrial PRGs (EPA, 1998)
J = Estimated value
-- = Not detected above the minimum reporting limit




CAU 486 CADD
Appendix A
Revision: 0

Date: 06/24/99
Page A-24 of A-43

A.34 Total RCRA Metals Results

The total RCRA metal s detected above the minimum reporting limits are presented in Table A.3-4.
The total RCRA metals results were all below the PALs except for arsenic (EPA, 1998). Arsenic
was detected above the Industrial PRG (3.0 milligrams per kilogram [mg/kg]) in al samples
anayzed for total RCRA metals; however, these concentrations are not unusual for the state of
Nevada (Shacklette and Boerngen, 1984) and are considered representative of ambient conditions.
Arsenic data collected from the two background boreholes indicate levels of arsenic ranging from
6.1 to 10.5 mg/kg.

A.3.5 Isotopic Plutonium and Uranium Results

Plutonium and uranium results detected above the minimum reporting limits as specified in the

CAIP (DOE/NV, 1998) are presented in Table A.3-5. The results from the radioanalytical samples
indicate that concentrations of radionuclides measured in the borehole soil samples are not different
from soil samples taken from undisturbed background locations, and therefore do not exceed PALSs.

A.3.6 Geotechnical Analysis Results

Four geotechnical samples (DTR00052, DTR00083, DTR00104, and DTR00107) were collected to
provide input for closure options. Each sample was collected in three 6-in. brass sleeves using a
California Modified split-spoon sampler. In each case, except for Sample DTR00107, all three
deeves were collected for geotechnical analysis. In the case of Sample DTR00107, only two
sleeveswere collected (representing a 1-ft interval). These samples were not submitted for analysis
because the geotechnical data would not offer useful information based on the likely corrective
action alternatives for DTRSA.
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Contaminant of Potential Concern

Start End in milligrams per kilogram (mg/kg)
Depth (ft) Depth (ft)
Borehole Sample Arsenic Barium Chromium Lead Silver Selenium
No. No.
Preliminary Action
Levels (mg/kg) 3.0 100,000 450 1,000 9,400 9,400
(Industrial Soil PRG)*

DTR00007 4 5 10.5 75 3.1 11.7 - -

DTR00009 9 10 6.1 121 2.1 10.3 - -
BG1

DTR00010 14 15 9.9 102 2.6 12.6 - -

DTR00011 19 20 8.3 78.7 1.8 10.4 - -

DTR00013 0 1 7.1 93.2 2.1 8.5 - -

DTR00014 4 5 9.5 110 6.5 11.3 0.08(B) -

DTR00015 9 10 7.7 86.9 3.1 10.2 - -
BG2

DTR00016 9 10 7.8 91.4 3.2 9.6 - -

DTR00017 14 15 9.6 89 3.1 13.9 - -

DTR00018 19 20 10.0 91.2 2.8 14.4 - -

DTR00021 4 5 6.6 87.9 1.8 14.3 - -
NB1 DTR00022 14 15 7.1 292 6.2 9.6 - -

DTR00023 19 20 8.8 155 5 10.5 - -

DTR00032 4 5 7.4 74.8 2.7 10.4 - -
NB2 DTR00033 14 15 9.9 156 4 15.3 - -

DTR00034 19 20 6.8 69.5 1.8 10.4 - -

DTR00040 4 5 8.4 135 8.6 16 - 1.2
NB3 DTR00041 14 15 11.6 112 5 14.2 0.56(B) -

DTR00042 19 20 8.1 74.6 2 9.1 - -

DTR00055 4 5 8.0 90.6 3.8 13.3 - -

DTR00056 14 15 9.2 111 4 11.7 - -
NB4

DTR00057 14 15 10.4 129 4.1 14.9 - -

DTR00058 19 20 7.9 76.8 3.1 145 - -
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Table A.3-4
Soil Sample Results for Total RCRA Metals Detected Above Minimum Reporting
Limits, Double Tracks RADSAFE Area, Nellis Air Force Range
(Page 2 of 2)

Contaminant of Potential Concern
Start End in milligrams per kilogram (mg/kg)
Depth (ft) Depth (ft)
Borehole Sample Arsenic Barium Chromium Lead Silver Selenium
No. No.
Preliminary Action
Levels (mg/kg) 3.0 100,000 450 1,000 9,400 9,400
(Industrial Soil PRG)*

DTR00068 4 5 12.1 90 25 11.3 - -
SB1 DTR00069 14 15 10.3 121 3.3 15.2 - 0.63

DTR00070 19 20 6.2 60 25 9.6 - -

DTR00076 4 5 10.1 102 4 11.6 - 0.67
SB2 DTR00077 14 15 11.4 101 2 14 - 0.51 (B)

DTR00078 19 20 8.9 65.6 2.3 12 - -

DTR00087 9 10 9.0 93.5 2.6 13.1 - -

DTR00088 14 15 10.3 123 3.8 13.3 - -
SB3

DTR00089 19 20 7.6 68.7 1.9 145 - -

DTR00094 4 5 8.0 88.3 2.6 10.2 - -

DTR00093 4 5 12.9 98.5 3 14 - -

DTR00095 4 5 8.8 69.9 2.3 8.4 - -
SB4 DTR00096 9 10 9.9 110 3.1 13.1 - -

DTR00097 14 15 10.1 124 3.4 14 - 0.67

DTR00101 19 20 7.9 100 3.8 10.7 - -

* = EPA Region 9, Industrial PRGs (EPA, 1998)
B = Reported value is above Instrument Detection Limit but below the Contract Required Detection Limit
-- = Not detected above the minimum reporting limit
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Contaminant of Potential Concern
Borehole Sample Start End in picocuries per gram (pCi/g)
No. No. D?frt);h Dz%th
Plutonium-239,240 | Uranium-234 Uranium-238
Background Concentration? 0.0003 - 0.24° 0.10 - 2.6° 0.21-3.2°
DTRO0O0007 4.00 5.00 -- 0.84+£0.18 (J) 0.78 £0.17 (J)
DTRO00009 09.00 10.00 -- 1.3+0.25(J) 1.2+0.24 (J)
Be1 DTRO00010 14.00 15.00 -- 0.91+0.21 (J) 1.1+0.23(J)
DTRO00011 19.00 20.00 -- 1.1+0.21 (J) 1.0£0.19 (J)
DTRO00013 0.00 1.00 -- 0.67 £0.16 (J) 0.61 +0.15 (J)
DTR00014 4.00 5.00 -- 1.6 +0.27 (J) 1.0+0.21 (J)
DTRO00015 9.00 10.00 -- 1.3+0.26 (J) 1.2+0.25(J)
BG2 DTRO00016 9.00 10.00 -- 1.5+0.27 (J) 1.2+0.24 (J)
DTRO00017 14.00 15.00 -- 1.1+0.21 (J) 0.87 £0.18 (J)
DTRO00018 19.00 20.00 -- 1.0+0.20 (J) 0.87 £0.18 (J)
DTR00021 4.00 5.00 -- 1.2+0.24 (J) 1.1+0.22 (J)
DTR00022 14.00 15.0 -- 0.91+0.18 (J) 0.91+0.18 (J)
DTRO00023 19.0 20.0 -- 1.0+0.20 (J) 1.1+0.20 (J)
NB1 DTR00024 6.00 7.00 -- 0.89 £0.19 (J) 0.81+0.18 (J)
DTRO00025 7.00 8.00 -- 1.1+0.22 (J) 0.98 +£0.20 (J)
DTRO00026 8.00 9.00 -- 1.2+0.22 (J) 0.94 +0.19 (J)
DTRO00027 9.00 10.00 -- 1.6 +0.27 (J) 1.3+0.24 (J)
DTRO00032 4.00 5.00 -- 2.2+0.33(J) 1.4+0.25(J)
DTRO00033 14.00 15.00 -- 1.7+0.29 (J) 1.4+0.26 (J)
DTR00034 19.00 20.00 -- 1.2+0.22 (J) 1.0+0.20 (J)
NB2 DTRO00035 5.00 6.00 -- 1.3+0.23 (J) 1.1+0.21(J)
DTRO00036 6.00 7.00 -- 2.7+0.36 (J) 2.2+0.32(J)
DTRO00037 7.00 8.00 -- 1.3+0.23(J) 1.2+0.21(J)
DTRO00038 9.00 10.00 -- 1.8+0.27 (J) 1.4+0.23 (J)
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Contaminant of Potential Concern

Borehole Sample Start End in picocuries per gram (pCi/g)
No. No. D?frt);h Dz%th
Plutonium-239,240 | Uranium-234 Uranium-238
DTR00040 4.00 5.00 0.21+0.10 (J) 1.1+0.21(J) 1.1+0.21 (J)
DTR00041 14.0 15.0 -- 1.5+0.25(J) 1.4+0.24 (J)
DTRO00042 19.0 20.0 -- 2.2+0.33(J) 2.1+0.32(J)
NB3 DTRO00043 5.00 6.00 -- 1.7 +£0.27 (J) 1.3+0.23(J)
DTR00044 6.00 7.00 -- 2.0+0.29 (J) 1.4+0.23(J)
DTRO00045 7.00 8.00 -- 1.1+0.24 (J) 1.0+£0.24 (J)
DTRO00046 9.00 10.00 -- 1.5+0.25(J) 1.4+£0.24 (J)
DTR00048 5.0 6.0 -- 0.83+0.17 (J) 0.77 £0.16 (J)
DTR00049 6.0 7.0 - 1.3+0.26 (J) 1.3+0.26 (J)
DTR00050 7.0 8.0 - 1.1+0.23(J) 0.94 +0.21 (J)
DTR00051 9.0 10.0 - 1.6 +0.29 (J) 1.3+0.25 (J)
N4 DTR00055 4.0 5.0 - 1.3+0.23(J) 1.2+0.22 (J)
DTRO00056 14.0 15.0 -- 1.9+0.30 (J) 1.6+£0.27 (J)
DTRO0O0057 14.0 15.0 -- 1.5+0.26 (J) 1.4+0.25(J)
DTRO00058 19.0 20.0 -- 1.2+0.22 (J) 1.2+0.22 (J)
Bag# BK 2 | DTR00062 NA NA 0.17 +0.08 (J) 1.0 +0.22 (J) 1.0 +0.22 (J)
Bag# BK 4 | DTR00063 NA NA - 1.4+0.26 (J) 1.2 +0.25 (J)
Bag# BK 10| DTR00064 NA NA - 0.93+0.18 (J) 0.86 +0.17 (J)
Bag# BK 17| DTR00065 NA NA - 1.4 +0.23 (J) 1.2+0.21 (J)
Bag# BK 20| DTR00066 NA NA 0.15 +0.07 (J) 1.0 +0.21 () 0.88 +0.19 (J)
DTR00068 4.0 5.0 - 1.6 +0.27 (J) 1.5+0.26 (J)
DTRO00069 14.0 15.0 -- 1.4+0.25(J) 1.3+0.24 (J)
DTRO00070 19.0 20.0 -- 1.3+0.24 (J) 15+0.25(J)
SB1 DTRO00071 3.0 4.0 -- 1.9+0.29 (J) 1.4+0.25(J)
DTR00072 5.0 6.0 - 1.5+0.25 (J) 1.2+0.22 (J)
DTR00073 6.0 7.0 - 1.4+0.23 () 1.2+0.21 (J)
DTR00074 7.0 8.0 - 1.4+0.26 (J) 1.1+0.22 (J)
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Contaminant of Potential Concern

Borehole Sample Start End in picocuries per gram (pCi/g)
No. No. D?frt);h Dz%th
Plutonium-239,240 | Uranium-234 Uranium-238
DTR00076 4.0 5.0 - 2.3+0.32(J) 1.6 +0.25 (J)
DTRO0O0077 14.0 15.0 -- 1.1+0.21 (J) 1.0£0.21(J)
DTRO00078 19.0 20.0 -- 0.77 £0.18 (J) 0.94 +0.20 (J)
SB2 DTRO00079 5.0 6.0 -- 1.4+0.26 (J) 0.95+0.21 (J)
DTR00080 6.0 7.0 - 2.5+0.37 () 1.9 +0.30 (J)
DTR00081 7.0 8.0 - 1.3+0.24 (J) 1.0 +0.20 (J)
DTR00082 9.0 10.0 - 1.5 +0.24 (J) 1.0 +0.20 (J)
DTR00087 9.0 10.0 - 1.1+0.21 () 1.0 +0.20 (J)
DTRO00088 14.0 15.0 -- 1.4+0.24 (J) 1.4+0.23 (J)
DTRO00089 19.0 20.0 -- 1.3+0.22 (J) 1.4+0.24 (J)
SB3 DTRO00090 2.0 3.0 -- 1.0+0.20 (J) 1.2+0.22 (J)
DTRO00091 3.0 4.0 -- 0.71+£0.17 (J) 0.43+0.13 (J)
DTRO00092 5.0 6.0 -- 0.39+£0.12 (J) 0.42 +0.12 (J)
DTR00094 4.0 5.0 - 1.7 +0.27 (J) 1.5+0.25 (J)
DTR00093 4.0 5.0 - 2.5+0.35(J) 2.0+0.30 (J)
DTRO00095 4.00 5.00 -- 2.9+0.39(J) 1.9+0.29 (J)
DTR00096 9.0 10.0 - 1.7 £0.28 (J) 1.4 +0.25 (J)
DTRO00097 14.0 15.0 -- 1.8+0.29 (J) 1.7+0.28 (J)
S84 DTR00098 3.0 4.0 - 1.7 +0.27 (J) 1.4 +0.24 (J)
DTR00099 5.0 6.0 - 1.4+0.25 () 1.3+0.24 (J)
DTR00100 6.0 7.0 - 1.4+0.26 (J) 1.0+0.21 (J)
DTR00101 19.0 20.0 -- 1.2+0.23 (J) 1.0+0.21 (J)

#PALs are based on these background concentrations for the radionuclides listed.
®McArthur and Miller, 1989
CAtlan-Tech, 1992

J = Estimated value

-- = Not detected above the Minimum Detectable Activity
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A.4.0 Quality Assurance

The results of QA/QC activities for the DTRSA corrective action investigation sampling event are
summarized in the following text. A discussion about measurement of the QA/QC objectives and
documentation of nonconformancesis aso included. Detailed information regarding the QA
program is contained in the Industrial Sites QAPP (DOE/NV, 1996b).

Quality control results are typically discussed in terms of precision, accuracy, representativeness,
completeness, and comparability. Theseterms are described in the following sections.

A.4.1 Precision

Precision is a quantitative measure of the variability of agroup of measurements from their average
value. Precision isassessed for inorganic analysis by collecting and analyzing duplicate field
samples and comparing the results with the original sample. Precision is aso assessed by creating,
analyzing, and comparing laboratory duplicates from one or more field samplesin inorganic
analyses and MM SD 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
deviations from these requirements have been documented and explained and the related data
qualified accordingly. The qualification processis 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 isthe composite of the random and systematic components of the measurement system
and measures bias in a 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.
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Field accuracy is assessed by confirming that the documents of record track the sample from origin,
through transfer of custody, to disposal. The goal of field accuracy isfor all samplesto be 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 samplesin thissampling event
were properly collected and forwarded to the laboratory 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, 1998) and by analyzing them using the approved
anaytical methods shown in Table A.3-2.

A.44 Completeness

Completenessis defined as the percentage of measurements made that are judged to bevalid. A
sampling and analytical requirement of 80 percent completeness was established and achieved for
this project (DOE/NV, 1996b).

The specified sampling locations were utilized as planned. All sampleswere collected as specified
in the CAIP (DOE/NV, 1998); however, upon submittal for analysis a field nonconformance was
documented for samples in boreholes BG1, BG2, and NB1 (see Section A.4.8). All sample
containers reached the laboratory intact and properly preserved (when applicable). Sample
temperature was maintained during shipment to the laboratory, and sample chain of custody was
maintained during sample storage and/or shipment (DOE/NV, 1996b).
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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 DTRSA field sampling activities
were performed and documented in accordance with approved procedures, and all samples were
collected per the CAIP (DOE/NV, 1998). Approved standardized methods and procedures were
also used to analyze and report the data (e.g., Contract Laboratory Program [CLP] and/or CLP-like
datapackages). Thisapproach ensuresthat the data from this project can be compared to other data
sets. Based on the minimum comparability requirements specified in the Industrial Sites QAPP
(DOE/NV, 1996b), 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 environmenta soil samples. The environmenta sample results were then qualified
according to processes outlined in the following section. 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 | and Tier Il Data Evaluations

All laboratory data from samples collected at the DTRSA have been evaluated for data quality
according to EPA Functional Guidelines (EPA, 1994b; 1994c). These guidelines were implemented
in atiered process and are presented in the following text. There was no rejected data for this
project. Only valid data, whether estimated (i.e., J-qualified) or not, were used.

Changes resulting from the data eval uation process are documented in project files and summarized
in memoranda for each sample delivery group (SDG). These memoranda are maintained with the
SDGsinthelT project files.

A.4.6.1 Tier | Evaluation

Tier | evauation 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
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e Correct sample matrix

« Significant problems stated in cover letter or case narrative

» Completeness of certificates of analysis

e Completeness of CLP or CLP-like packages

* Completeness of signatures, dates, and times on chain of custody
e 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

* 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 Il Evaluation

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

» Correct detection limits achieved

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

* Holding time criteria met

* QC batch association for each sample

» Cooler temperature upon receipt

e Sample pH for agueous samples, as required

» Detection limits properly adjusted for dilution, as required

* Blank contamination evaluated and applied to sample results/qualifiers

* Matrix spike/matrix spike duplicate 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 %Rs 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:

» Correct detection limits achieved
» Blank contamination evaluated and applied to sample results/qualifiers
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« 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

e Sample results, error, and minimum detectable activity evaluated and applied to laboratory
result qualifiers

» 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

e Documentation of all QC sample preparation complete and properly performed

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

A.4.6.3 Tier lll Evaluation

Data quality considerations that are included in EPA data review functional guidelines

(EPA, 1994b; 1994c) as a Tier lll review include the additional evaluations:
Chemical:

* Mass spectrometer tuning criteria

« Initial and continuing calibration verification

* Internal standard evaluation

* Organic compound quantitation

* Inductively coupled plasma interference check sample evaluation
« Graphite furnace atomic absorption quality control

* Inductively coupled plasma 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
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A Tier 111 review of at least five percent of the sample analytical data was performed by Quanterra
in Knoxville, TN. There were no changesto the analytical data summaries as aresult of the Tier |11

review.

A.4.7 Quality Control Samples

Twenty-eight quality control samples (i.e., 16 trip blanks, 1 equipment rinsate blanks, 3 field

blanks, 2 source blanks, 3 field duplicates, and 3 MS/MSD) were collected and submitted for

laboratory analysis, as shown in Table A.3-1. The blanks and duplicates were assigned individual
sample numbers and sent to the laboratory “blind.” Additional samples were selected by the
laboratory to be analyzed as laboratory duplicates. Documentation related to the collection and
analysis of these samples is retained in project files.

A.4.7.1 Field Quality Control Samples

Field blanks, source blanks, and equipment rinsate blanks were analyzed for the parameters listed in
Table A.3-2and trip blanks were analyzed for VOCs only. These blank detections were used to
qualify the results of the associated environmental samples according to EPA Functional Guidelines
(EPA, 1994b; 1994c)Several contaminants (acetone, methylene chloride, 2-butanone, chloroform,
bromodichloromethane, chloromethane, and 2-hexanone) were detected but they were below the
contract-required detection limits (CRDLSs) and could be attributed to laboratory-introduced
contamination.There were a few detections of acetone and methylene chloride above the CRDLs

that cannot be solely attributed to laboratory contamination.

Review of the field-collected blank analytical data for the investigation sampling indicates that
cross-contamination from the field methods did not occur during sample collection. Although
detections of acetone, bromodichloromethane, and 2-butanone were recorded in trip blanks, the
levels were below the CRDLs which are indicative of laboratory-introduced contamination.

Three field duplicate soil samples were sent as blind samples to the laboratory to be analyzed for the
analytical parameters listed Tmble A.3-2 For these samples, the duplicate results precision

(i.e., RPD 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;
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1994c). The EPA Functional Guidelines state that there are no required review criteriafor field
duplicate analyses comparability, but allow the data reviewer to exercise professional judgement.
The RPD between some environmental sample results and their corresponding field duplicate
sample results exceeded the 20 percent criteria stated in the Industrial Sites QAPP

(DOE/NV, 1996b) for some target analytes. The variability in the results between the
environmental samples and their corresponding field duplicate samples could be attributed to

laboratory performance instead of field sampling performance.

Three field samples were selected for use as MSMSD samples. The %R of these samples
(ameasure of accuracy) and the RPDs in these sample results (a measure of precision) were
compared to EPA Functional Guideline criteria (EPA, 1994b; 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/M SD results alone (EPA, 1994b). The datareviewer exercises
professional judgment in considering these results in conjunction with the results of laboratory
control samples and other QC criteriain applying qualifiers to the data.

The EPA Functiona Guidelinesfor inorganic datareview allow professional judgment to be applied
in evaluating the results of matrix spikes (EPA, 1994c). If spike recovery isgreater than the upper
acceptance limit or less than the lower acceptance limit, positive results are qualified as estimated
(J), and nondetections are qualified as estimated (UJ), respectively. If spike recovery isgrossly low
(lessthan 30 percent), positive results are not qualified, and nondetections are qualified as unusable

(R).

A.4.7.2 Laboratory Quality Control Samples

Analysis of method QC blanks and surrogate spikes for organic analyses, method blanks,
preparation blanks, initial and continuing calibration blanks for total metals, and laboratory control
samples (LCS) were performed for each SDG by Paragon Analytical, Inc. The results of these
analyses were used to qualify associated environmental sample results according to EPA Functional
Guidelines (EPA, 1994b; 1994c).
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According to the EPA Functional Guidelines (EPA, 1994b; 1994c), no qualification action is taken
if acompound is found in an associated blank, but not in the sample, or if acompound isfoundin
the sample, but not in an 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 known as
“The 5X/10X Rule.”

For most VOCs, SVOCs, pesticides, and polychlorinated biphenyls, an analyte detected in the
sample that was also detected in an associated blank is qualified as undetected (U) if the sample
concentration is less than five times (5X) the blank concentration.

For the common laboratory contaminants (methylene chloride, acetone, 2-butanone [methyl ethyl
ketone], and phthalate esters [especially bis(2-ehtylhexyl)phthalate]), the factor is raised to ten
times (10X) the blank concentration. For both the 5X/10X Rule, 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, and qualified as undetected (U).

For inorganics (i.e., 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 common metallic laboratory contaminants, so the sample result is never altered using a “10X
rule.” 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 or CLP’s
Form |I.

Surrogate spikes, or system monitoring compounds, are added to the environmental samples
analyzed by chromatographic techniques for VOCs, SVOCs, gasoline, and diesel. Surrogate
compounds area analytes that are not expected to be present in associated environmental samples,
but behave similar to target compounds chromatographically. Known amounts of each surrogate
are added to the samples prior to analysis of nonextractable methods. Extractable methods require
known amounts of each surrogate added to the samples during sample preparation procedure. The
percent recoveries of these surrogate compounds give some measure of the anticipated recoveries of
the target compounds whose chromatographic behavior they mimic.
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If any surrogate percent recoveries are out of the acceptable range (which differsfor each surrogate
in each method), laboratory protocol requires the sample 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 unacceptabl e range, the results of both analyses are

reported.

The evaluation of surrogate spike recovery resultsis subjective and requires analytical experience,
but data qualifications are based on areview of all datafrom the SDG and considering the
complexity of the sample matrix. The functional guidelines require the data reviewer to exercise
professional judgement in reviewing surrogate data and qualifying associated data as estimated
(Jor UJ, for detections or nondetections, respectively) or unusable (R). Documentation of data
qualification resulting from the application of these guidelinesis retained in the project filesas both

hard copy and electronic media.

One laboratory duplicate analysis for metals per matrix was performed for each SDG that reported

total metals. The duplicate results are compared to the results of the original sampleto give a

measure of analytical laboratory precision. An RPD control limit of £ 20 percent for water and

+ 35 percent for soil shall be used for original and duplicate values greater than or equal to 5X the
CRDL. A control limit of £ CRDL for water and + 2X CRDL for soil shall be used if the original

or duplicate value is less than 5X the CDRL. If the results from a duplicate analysis for a particular
analyte fall outside of the control limits, the EPA Functional Guidelines for Inorganic Data Review

(EPA, 1994c) call for all results for that analyte in all associated samples of the same matrix to be
qualified as estimated (J). Documentation of data qualifications resulting from the application of

these guidelines is retained in the project files as both hard copy and electronic media.

The Functional Guidelines for Inorganic data review has “no review criteria for field duplicate
analyses comparability.” Professional judgment will be applied to the RPD results. Soil field
duplicate results will have a greater variance than water matrices, due to difficulties associated with

collecting identical field soil samples.

Laboratory control samples, also known as blank spikes, consist of known quantities of target
compounds added to purified sand and/or deionized, distilled water and analyzed along with the
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environmental samplesin the sample delivery group. The percent recoveries of the compoundsin
the LCS give ameasure of |aboratory accuracy. Thefunctional guidelines call for the datareviewer
to use professional judgement to qualify associated data according to established criteria.
Documentation of data qualification resulting from the application of these guidelinesisretained in
project files as both hard copy and electronic media.

A.4.8 Field Nonconformances

One nonconformance was reported in January 1999 for thisproject. A total of 17 soil samplesfrom
boreholes BG1, BG2, and NB1 were not analyzed for SV OCs or TPH-diesel asrequired in the
CAIP (DOE/NV, 1998). The NDEP and DOE/NV were notified of this nonconformance.
Justification for the decision not to resampl e the affected boreholes was based on process
knowledge, field data generated during the site investigation, and laboratory data from other
boreholes. NB1 wasdrilled in Area 2 where process knowledge and excavation data indicate that
thisareawas probably used as aloading/unloading areafor animal trailers and is not suspected to
have contamination associated with SV OCs and TPH-diesel. Field observations also indicate there
was no soil staining or elevated field screening results for this area (see Section A.2.2.4).
Analytical data generated from other boreholes drilled within the remaining areas of concern at the
DTRSA confirmed that SVOCs and TPH-diesel were either not present, or if present, in
concentrations below PALs. Boreholes BG1 and BG2 were primarily drilled and sampled to
generate background data for radionuclides and RCRA metals. The original sampling plan should
not have included SV OCs and TPH-diesel since these constituents should not be present in
undisturbed locations.

A.4.9 Laboratory Nonconformances

Laboratory nonconformances are generally due to inconsistencies in analytical instrumentation
operation, sample preparation, extractions, and fluctuations in internal standard and calibration
results. A laboratory nonconformance was documented for this project. This nonconformance has
been accounted for in the data qualification process. Datawere rejected as aresult of this
nonconformance. The results of the investigation were not affected by the rejected data.
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A.5.0 Summary

Analysis of the data generated from sampling activities conducted during corrective action
investigation activities at the DTRSA indicates the following:

e Three areas of concern were identified during excavation activities. The boundaries of all
three areas were delineated by disturbed subsurface geology. Area 6 was identified as the
burial pit and contained radiologically contaminated debris consisting of plastic, wire,
lumber and other miscellaneous items. Area 2 was identified as a loading/unloading area
for the animal trailers as evidenced by shoring consisting of plywood and metal posts. The
southern half of the DTRSA contained the decontamination facility.

« With the exception of arsenic, the PALs were not exceeded for total VOCs, total SVOCs,
TPH, and total RCRA Metals for any of the samples collected from the subsurface at the
DTRSA site.

* Arsenic concentrations were detected above the industrial PRG level in all samples
collected for total RCRA metal analysis; however, these concentrations are not significantly
different than background concentrations detected in the two background boreholes drilled
near the DTRSA site. Based on the background concentrations and data from Shacklette
and Boerngen (1984), arsenic is perceived to be naturally occurring at these levels.

* Radiological field screening and swipes detected elevated gamma counts, elevated alpha
counts, and removable alpha on debris encountered in the Area 6 burial pit but not on
associated soils. Beta was below field screening levels.

* Preliminary action levels for isotopic plutonium and uranium were not exceeded for any of
the soil samples collected from the subsurface at the DTRSA site.



CAU 486 CADD
Appendix A
Revision: 0

Date: 06/24/99
Page A-41 of A-43

A.6.0 References

Atlan-Tech. 1992. Environmental Monitoring Report for the Proposed Ward Valley California
LLRW Facility. Rosewall, GA: Atlan-Tech Inc.

BN, see Bechtd Nevada.

Bechtel Nevada. 1998. Bechtel Nevada Analytical Services Laboratory Procedures Manual.
Las Vegas, NV.

Bechtel Nevada. 1999. Correspondence from Bechtel Nevada Survey Department to D. Arnold

(SAIC) regarding coordinates surveyed on 2-19-99 for the Double Tracks RADSAFE Area
Investigation, electronic file DBL TRK99.UTM. Las Vegas, NV.

DOE/NV, see U.S. Department of Energy, Nevada Operations Office.
EG& G, see EG& G/Energy Measurements.

EG& G/Energy Measurements. 1980. Aerial photograph, perf #3309, frame #092, 09 August.
Nellis Air Force Base, NV: Remote Sensing Laboratory Photo Archives.

EPA, see U.S. Environmental Protection Agency.
FFACO, see Federal Facility Agreement and Consent Order.

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

Horwitz, E.RP, M.L. Dietz, R. Chiarizia, H. Diamond, A.M. Essling, and D. Graczyk. 1992.
“Separation and Preconcentration of Uranium from Acidic Media by Extraction
Chromatography.” Inalytica Chimica Acta, 266: 25-37.

Horwitz, E.P., R. Chiarizia, M.L. Dietz, H. Diamond, D.M. Nelson. 1993. “Separation and
Preconcentration of Actinides from Acidic Media by Extraction Chromatography.” In
Analytica Chimica Acta, 281: 361-372.

IT, see IT Corporation.
IT Corporation. 1998a. Digital photograph “Image 26” and “Image 27” of trench number 6NT1 at

Double Tracks RADSAFE Area, Nellis Air Force Range 71N, 20 November. Las Vegas, NV:
IT Digital Photograph Database.



CAU 486 CADD
Appendix A
Revision: 0

Date: 06/24/99
Page A-42 of A-43

IT Corporation. 1998b. Ste-Specific Health and Safety Plan for CAU 486, Double Tracks
RADSAFE Area, Subsurface Investigation, Nellis Air Force Range. Las Vegas, NV.

McArthur, R.D. and FL. Miller. 1989. Off-Ste Radiation Exposure Review Project (ORERP),
Phase Il Soil Program, DOE/NV/10384-23. Las Vegas, NV: Desert Research Institute.

NAC, see Nevada Administrative Code.

Nevada Administrative Code. 1998. NAC 445A.227, “Contamination of soil: Order by director of
corrective action; factors to be considered in determining whether corrective action is
required.” Carson City, NV.

NRC, see U.S. Nuclear Regulatory Commission.
SAIC, see Science Applications International Corporation.

Science Applications International Corporation, R.E. Wright Environmental, Inc. F968.
Quarter 1998 Surface Geophysical Survey Report Double Tracks Rad Safe Area Corrective
Action Unit 486 Corrective Action Ste 71-23-001-71DT at the Tonopah Test Range, Tonopah,
Nevada, R.E. Wright Project 01-1408-08-3610-000. Middletown, PA.

Shacklette, H.T. and J.G. Boerngen. 19B¥ement Concentrationsin Soils and Other Surficial
Materials of the Conterminous United Sates, U.S. Geological Survey Professional Paper 1270.
Washington, DC: U.S. Government Printing Office.

U.S. Department of Energy, Nevada Operations Office. 1986erective Action Unit Work Plan,
Tonopah Test Range, Nevada, DOE/NV--443,Rev. 0. Las Vegas, NV: IT Corporation.

U.S. Department of Energy, Nevada Operations Office. 198®&ustrial Stes Quality Assurance
Project Plan, Nevada Test Ste, Nevada, Rev. 1, DOE/NV--372. Las Vegas, NV.

U.S. Department of Energy, Nevada Operations Office. 1@88.ective Action Investigation Plan
for Corrective Action Unit 486: Double Tracks RADSAFE Area, Nellis Air Force Range,
Nevada, DOE/NV--523, Rev. OLas Vegas, NV: IT Corporation.

U.S. Environmental Protection Agency. 1987ata Quality Objectives for Remedial Response
Activities, EPA/540/G-87-003. Washington, DC.

U.S. Environmental Protection Agency. 199&aiidance for the Data Quality Objectives Process,
EPA QA/G-4. Washington, DC.

U.S. Environmental Protection Agency. 1994knntract Laboratory Program National
Functional Guidelines for Organic Data Review, EPA 540/R-94/012. Washington, DC.



CAU 486 CADD
Appendix A
Revision: 0

Date: 06/24/99
Page A-43 of A-43

U.S. Environmental Protection Agency. 1994c. Contract Laboratory Program National
Functional Guidelines for Inorganic Data Review, EPA 540/R-94/013. Washington, DC.

U.S. Environmental Protection Agency. 1996. Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods, SW-846, CD ROM. Washington, DC.

U.S. Environmental Protection Agency. 1998. Memo from S.J. Smucker to PRG Table Mailing
List regarding Region 9 Preliminary Remediation Goals (PRGS), 1 August.
San Francisco, CA.

U.S. Nuclear Regulatory Commission. 1997. Multi-Agency Radiation Survey and Ste
Investigation Manual (MARSS M), NUREG-1575/EPA 402-R-97-016. Prepared by the NRC,
EPA, DOE, and DoD. Washington, DC: U.S. Government Printing Office.



Appendix B

Soil Boring Logs



[SOILBORING LOG BORING NUMBER: BGB1

PROJECT NAME: Double Tracks Rad Safe Area _______ |DATE HOLE STARTED: 12/01/98 ' CALU 486 CADD

{PROJECT NUMBER: 776717.77020100 DATE HOLE COMPLETED: 12/01/88' Appendix B

Surface Elevation (feet): 5074 S GEOLOGIST: Jodi Markowsky Revision: 0

“TOTAL DEPTH DRILLED (feet): 20.00 _ |QACHECK: Dawn Armald Date: 06/24/99

ENVIRONMENTAL CONTRACTOR: IT Corporation Northing: 4170325.39 o Page B-1 of B-10
DRILLING METHOD: RotoSonic - Easling: 506608.66 ; _

DRILLING CONTRACTOR: Boart Longyear N Comments: o

Depth] Depth |Legend| Uscs Classification Remarks Sample
Feet |Meters | {Description} MNurmber
00 :— 700 Silty sand with gravel 1o fing gra:necl {10 YR 7/3) 2-in max clast size, well

graded, 80% silt‘sand, 40% gravel.

Gravelly sand, darker red color {7.5 YR 614), coarse sands/pebbles, subrounded,
< 5% gt

Color change - redder at 4 ft, larger cobbles, 6 - 8-in max clast size, gravelly i
sand wizill, 30% gravel fine - coarse sand, 60% sand, < 10% sill, Syr 6/4, loose,
| well graded,

[T

DTROOGO?

50-

Gravelly sand with silt, well graded, unconsohdated {? 5 YR 6/4), Pebbles and i

| cobbles, 20% gravel, 70% sand, 10% 5ilL, large subangular boulder al 7 feel, 1 : I

| some nodules of clumped sand in gravel sized balls {calcite cemented). i ! |

| ! |
1

I

I3

Silty sand with gravel, lighler in color. i
Gravelly sand, well graded, unconsohdatad, colar change - redder and browner,
max clasis 4 o 5-in.

10.0 -

i | DTROD0OY

gravel,

Gravelly sand, pebbles lD gravel wllh sand 5 to 10% sill, max clasl 2-in., 70%
sand {mostly coarse], 20% gravel, <10% finas.

Graveliy sand, skghtly lighter in color. 70% fine grained sand, 20% snit 10% :
gravel. gravel decreases wilh depih.

H-u-nu Gravelly sand, 10 o 20% cparse s5and, fne 1o medium sand, small graveals, max
PrbbEbed clast to 2-in.,well gradad,

| i e e e e e e L
515'0 : AN sW DTROO(MO

Gravelly silty sand, well graded, 70% fine to medium sand, 20% fines, 10% :
gravel, distincl red layer, i

Gravelly silty sand, wall graded ?0% ﬂne sand 20% r nas wnh SOme clay 10%
gravel.

I e S i DTROOOT1
Gravelly sand pebbley sand \mth gra\ret well graded unconsolidated, » 10%
fines. All soils are unconsolidated.




SOILBORING LOG _____|BORING NUMBER: BGB2 B
PROJECT NAME: Double Tracks Rad Safe Area DATE HOLE STARTED: 12/01/88 | CAU 486 CADD |
'PROJECT NUMBER: 776717.77020100 DATE HOLE COMPLETED: 12/01/98 Appendix B i
Surface Elevation (feety: 5084 GEOLOGIST: Jodi Markowsky Revision: 0 i
"TOTAL DEPTH DRILLED (feet): 20.00 QACHECK: Dawn Amold Date: 06/24/59
ENVIRONMENTAL CONTRACTOR: IT Corporation Northing: 4170349.64 Page 8-2 of 810 ‘
DRILLING METHOD: RotoSanic Easting: 506568.58 '
DRILLING CONTRACTOCR: Boart Longyear Comments:

Depthi Depth |Legend  USCS Classification Remarks Sample

: Feet |Meters (Description) Number

VA I e s Gravelly sand, unconsolidated, coarse sand with large subangular gravels and o ~ DTROCO13

cobbles, dark red color, 70% medium to coarse sand, 20% gravel, 10% fines,
max ¢lasls & 10 7-n., well graded, moisl.

Gravelly sand, dark red, unconsolidaled, 70% medium to coarse grained sand,
25% small to medium gravel, 3% fings. masi.

aw

4 r+++04+-|

se Silty sand wnh gfavel 60% rnas 30% sand 10% gravel Iarge armount of fissite | Wood/twigs present in chunks.

circular (planar) clay chunks, chunks up to 8-in. long cemented with calcite and
sihga.

DTROO4

g .
Gra\rellz.r sand well graded, unconsohdated, 50% medium 10 coarse sand 35%

[ 40% gravel wilh clasls up lo B-in., 10% fines, gravel size increases and sand

i becomes more coarse with depth, not very maist. Fines have a peachy/pink i

color. : i

- | .....................................................................................................
M | Silty sand with gravel, red. unconsclidated, 70% well graded fine sand, 20%

fines, 10% grave), max clasts up 1o 4 1o 54n., becomes mare coarse with depth, |
dry. :

i Silty sand with gravel, mottied pinkish whnle 1o red, 80% fne 1o medium sand, DTRIOO1E
15% gravel, 5% fines, well graded, max clasts 10 1.5-in. Gravel contenl ! DTRAO0O1E
increases with depth to 25%, some gravel sized sadiment are actually clumped {Ouplicate)
i pebblefsand cemented togelher with caloile.

++++000
b .

I
|
i Gravelly san:l matiled pinkish red Lo while, well graded, max clasts 1o S-in., 50%
i coarse gmined sand. 40% gravel. 10% fines,

15.0

O

DTROOOTT

{ Silty sand with gravel, 50% fine grained sand, 20% hines, 20% gravel up la 3-in.

MS/MSD DTROO018

e Ll




[SOIL BORING LOG

BORING NUMBER: NB71 |

[PROJECT NAME: Double Tracks Rad Safe Area DATE HOLE STARTED: 12/01/98 . CAU 486 CADD i
PRCJECT NUMBER: 776717.77020100 _ DATE HOLE COMPLETED: 12!011'98] Appendix B i
! Burface Elevation (feet): 5063 o GEOQLOGIST: Jodi Markowsky Revision: 0 :
'TOTAL DEPTH DRILLED (feet): 20.00 QA CHECK: Dawn Arnold ) Date: 06/24/99 ,
ENVIRONMENTAL CONTRACTOR: T Corporation Northing: 4170315.21 : Page B-3 of B-10 !
DRILLING METHOD: RotoSonic Easting: 506599.25 e |
DRILLING CONTRACTOR: Boart Longyear Comments: R
Depth| "Depth Legend USCS Classification Remarks Sample
Feet |Meters {Description) Nurnber
_OTG—I'_G’?O_" T . - - — .
| Silly sand, 80% fine ko medium sand, 15% fines, 5% subangular gravel up to Geotech sampie. Wood fragmentsimots. ! DTROMO7
i 3-in., well graded. organic material present. .
i
; e e e e l PP YR P P
: Siity sand, 75% medium to coarse grained sand. 15% gravel, 10% fines, well | Fossibla nauve soil cantact
X | graded, loose, dry. Gravels become larger wilh deplh up to 3-in., some fines I
! | begin to adhere to the gravels. :
| | -
: ’ [ puts samples collected fom s Hand 7t 10— 1R | OTROOOZ1 !
. ntervals. ;
|
! »
! DTRO0024 |
1 . . PSP
! Sandy gravel, 80% subangular gravel, 25% sand, < 5% fines, parhal : i
. consolidation of gravel and sand inta clumps cemanted wilth calcile like [
i tiackground boring. | DTROGO2S
' =, |
! : 1
PP PP | DTROO02E .
. Sandy graved rust color 90% gravel, 10% sand, smalll amount of caltite coaung !
. on gravels, ! i
I. .............................................................................................. f i DTROOG27
______________ | Sandy gravel, wuth some fines, well graded, clast up lo 2-in, wilh calcile coatmg .
______________ e
.............. i__.G.r.a.!.e.‘.!.a.y.ef..(.!.f.r..'p?ﬁe..ﬂq.f.nﬁ?.............. - e
i Fine sands wilh siits, few gravels |
! Gravel layer, max clasts ug \o 4-in., no fines, well graded. i
Gravelly sand. 70% sand. 20% gravel, 10% fines, smal fakes of CaCod, :
| ................................................................................ - DTRO00ZZ
Gravelly sand as above, fissile chunks of clayfsrll wilh small gravelipebbles up
.te2-in.
| Gravelly sand, pink, 70% sand, 20% gravel S0me Iar\ge gravels up Io 6-|n 10%
| fines. well graded, white flacks of CaCO3 throughout.
‘
| |
! .
" Sily clay with sand and gravel, large ciasts of fissle materal comenised of clay ! :
lF. and silt, at 49.5 fl small amount of gravel presenl. : DTROGGZS !
1 P I -




1 SOIL BORING LOG

BORING NUMBER: NB2

'PROJECT NAME: Double Tracks Rad Safe Area

DATE HOLE STARTED: 12/02/98 CAU 486 CADD

PROJECT NUMBER: 776717.77020100  __ _
Surface Elevation (feet} 5064

DATE HOLE COMPLETED: 12/02/98 Appendix B

GEOLOGIST: Jodi Markowsky Revision: 0

.TOTAL DEPTH DRILLED (feet): 20.00

QA CHECK: Dawn Amold Date: 06/24/99

ENVIRONMENTAL CONTRACTOR: IT Corporation Northing: 4170300.07 ] Page B-4 of B-10
| DRILLING METHOD: RotoSonic . e Easting: 506638.78 e
DRILLING CONTRACTOR: Boart Longyear Comments:
Depth Depth |Legend: USCS Classification Remarks Sample
Feet | Meters {Description) Number
PR LAURNE Y T Y - i
FLIASLH 6P Poorly graded gravels, 1¢ YR 6/4, unconsalidated, 85% large angular boulders Black debris on top (drling related).
Mo and ¢obhles, max clasts 10 6-n., 10% sand, <5% fines, dry.
At
) el
; e
; LU
i SRTATEAR
; - i Sanay gravel. unconsolidated, B5% gravel, 15% sand, no fines, well graded,
caliche coatngs on gravels, dry. Black Irash bag present at 2 f
o )
_ i Wl
) ! .;! Poorly graded gravels, pea size gravel, gravel up to 1/2-in., no fines <5% -
! i 1L '
: ) X '
! tal |
i 'Y !
! L TR PP P PO TSP PP PR P P TP PP TPPPPPRPPPRPPPRN i
’ . M Gravelly sand. well graded, partially consalidaled, 70% fine lo coarse sand, 20% i
.50 i gravel up lo 2-in,, 10% fines, clumpy sand/pebbles cemenled logether like | s e oot
! Inte face with native sl at§ f,
: backgreund borehole. ertace niive sl DTRO0032
i
P [ Pur sampies collected rom 51 10 fn 1+ misrvals. ToTRODOIS
I
|
! Gravelly sand, unconsclidaled, pea sized gravel and sand remain dor‘mnant dry. DTRO003E
| ;
i i -
| . ! DTROOO3?
i
QRN oM Darker layer. reddish brawn w|th clumpsnfsrnall gravel
H it it el
i [= r™= " o e e e .
30 toam ;
ThihE MR Sandy gravel, 60% gravelup g 4-in., 30% sand, 10% fines, cahche dussemlr\aled.
[t P #me P ei {hrough h h. i DTROOQO3E
il pughout, gravel Increases with dept ;
| el il el el H
o= e i
| Pe = = i
. N g
| e = e ] :
I (el Pkt ! I
H Pe e g . |
| :::‘?: | .....................................................................................................
| e e e e i" While jayer up to 5-in thick, caliche layer present,
! - P e e et i
i = 1 < Caliche layer as above,
L7 s -
i i Silty sand. uncunsohdaled ao% sand 10% gravel 10% fnes well graded dry,
!
. i
_ i
,1 5‘0 S ot T} T ERE TR PP
Gravelly sand, motlled wilh dark red patches. 60% fine to madlum sand, 20%
i gravel up ta d4-n., 10% fines, small amounl of caliche. P et
' i DTROO033
i |
|
i
1
i
i
| i
|
1 OTRODO34

IRy —



SOIL BORING LOG BORING NUMBER: NB3 '-
PRCJECT NAME: Double Tracks Rad Safe Area DATE HOLE STARTED: 12/02/68 CAU 486 CADD

PROJECT NUMBER: 776717.77020100 DATE HOLE COMFLETED: 12/02/98 Appendix B

: Surface Elevation (feet): 5065 . _|GEOLOGIST: Jodi Markowsky Revision: 0

'TOTAL DEPTH DRILLED (feet): 20.00 QA CHECK: Dawn Amold Date: 06/24/99
-ENVIRONMENTAL CONTRACTOR: IT Carporation Northing: 4170309.15 o Page 8-5 of B-10

DRILLING METHOD: RotoSonic Easting: 506635.91 e I
DRILLING CONTRACTOR: Boart Longyear Comments:

Depth; Depth Legend] USCS | Classification ' Remarks - Sample
Feet |Meters i [ {Description) : i Number

Silty sand uncansohdated well graded, 85% fing Lo medium sand, 15% gravel Black plastic (drilling} bits.

up to 3in., 20% fines

: Sandy gravel 10YR ?fZ unconsohdated well graded 50% subangular gra\rel up}
ta 4-in., 40% fine 10 medium sand, 10% fines, dry.

[ G lly sand, unconsaicd 1, well graded, 70% sand, 20% gravel up ta 2-n_, e R i
10% fines. Clear plastic, cross6d ware and wood debns present. Rad
soil crusty lookieg o
e . DTROGI40
I Gravelly sand with fings, mattled with reddish soil, well graded. lanses of white Interface with native soil. Puill samples collected from 5 o
~ caliche matenal present 10 Rin 1-R intervals.
DTRO0043
: Sand is coarser with small gravels, up to 2-n., small clumps of gravel cemented .
. logether. CTROG044
i Gravelly sand, not much fines, slightly mottied {red and whita), unconohdaled
i owell graded, dry, max pea size gravel size up lo 4-in., coarse sand becomes very | OTROO04S
| coarse al about 10 fi. Large subangular boulder present at 11 fi, !
3.0 i .
1004 .
, DTRO0O4E !
H 1
: |
oo i
| Gravelly sand, unconsolidated, weil graded, siightly mottied, 70% fine to !
i | medium sand, 15% small gravels up to 3-4n.. 15% fines, dry.
15.0 . DTROM4
| i
........................ |
Gr:a\rell;.r sand wen graded ?0% sand, 25% gravel up 1o 7-in., 5% finex, !
| unconsclidated, dry. i
i
1
|
T N
1 : : DTROOD42
: i :
! breeessy | i




SOIL BORING LOG

PROJECT NAME:

Double Tracks Rad Safe Area

BORING NUMBER: NB4

DATE HOLE STARTED: 12/02/98

PROJECT NUMBER: 776717.77020100

Surface Elevation (feet): 5066

DATE HOLE COMPLETED: 12/02/98

GEOLOGIST: Jodi Markowsky

‘TOTAL DEPTH DRILLED {feet): 20.00

QA CHECK: Dawn Arnold

CAl) 486 CADD
Appendix B
Revision: 0
Date: 06424199

'ENVIRONMENTAL CONTRACTOR: IT Corporation Northing: 4170313.78 Page 8-6 of B-10
DRILLING METHOD: RetoSonic Easting: 506635.02 o ,
DRILLING CONTRACTOR: Boart Longyear Comments: I
IDepth Depth Legend| USCS Classification Remarks Sample :
. Feet | Meters ; {Description) Number
I
00t 00 . . - :
. Gravelly sand, well graded, 70% fine o medium sand, 20% gravel up to 44n., ;
i 10% fines, gravels increase in size with deplh. :
i
i I 1‘0 e e e m——— e
I ; Interface with naiwe 30il. wood. chicken wire debng presant. |
i - i
50 . Silty sand, slightly consolidated, well graded, 70% sand, 20% fines 10% small Puitt samples collected lgm 510 8 “ 3"0 GoRn R DTRMHISS
: 1o medium gravels up 1o 2qn, dry. Clumpy pebbles cemenied logether like Intgrvals. Geatech sampies. : SR
i i background borehole, [ [)TR00052 i
. ! DTROO0048 ]I
e | :
20 410 5+in boulder pregent I .
) - [ i
. ] ' QDTROO04S ;
! Ll i e i
| ;
i i Gravelly sand, 10 ¥R 7/2, unconsolidated, 0% coarse sand, 30% gravel wilh
i i max clasls ta 3-in., 10% fines, dry. Some clumpy pebbles cemented togelher,
| i DTROOOSD |
| : i
i :
| a
|100 o 30 [t e e e 2l e s | C -l
\ Gravelly sand, medium to coarse sand with smalt pebbles, leesser amount cf DTRMHIST '
: fines. :
Gravelly sand, slightly more gravels up lo 2-in.
: Sllly sand well graﬁeﬂ 70% fine sand, 20% fines. 10% gravel, loose, dry. :
Gravelly sand, well graded. slighlly consolldated, 50% medium to coarse sand,
30% gravel up 1o 3-in., 10% fines, dry, Clumpy pebbles cemented togelher.
1
. i
150 - e s : b
Silty sand, moltied redmwhite, well graded, 70% sand, 20% fines, 10% gravel up DTROD0SE
ta 11240, loose, dry. DTRO0OS7
{Duplicate) |
|
|
........................................... i
: Grave!ly sand 55% coarse sand 40% gravel, <5% lines. dry, loose. ‘
4 ] !
SRR . &hmwwmm“ m bonomu[ms bmmg ............. : bTROOOSB.
] |
R |
6.0 __1-’1-"0»1

e




l‘SUIL BORING LOG - ) |BORING NUMBER: SB1 i
{PROJECT NAME: Double Tracks Rad Safe Area ] DATE HOLE STARTED: 12/03/98 CAU 486 CADD

{PROJECT NUMBER: 776717 77020100 DATE HOLE COMPLETED: 12/03/98 Appendix B

-Surface Elevation (feet): 5056 _ B GEOLOGIST: Jodi Markowsky Revision: 0 :
_TOTAL DEPTH DRILLED (feet): 20.00 QA CHECK: Dawn Arnold . Date: 06/24/99 !
'ENVIRONMENTAL CONTRACTOR: IT Corperation Northing: 4170231.65 . Page B-7 of B-10 ;
DRILLING METHOD: RotoSonic ) Easting: 506637.82 ;
_DRILLING CONTRACTOR: Boart Longyear Comments:

iDepth| Depth Legend] USCS | Classification | Remarks Sample
Feet |Meters _ g {Description) : Nurmber

FO.0 0 mm sw — . : — i
! Silty sand, 80% medium to coarse sand, 10% gravel, 10% fines, MMsL. :
|

Silty sand. 60% medium 10 fine sand, 15% ﬁnes 15% gravel up ta 2-n. dry

| e s L et b e e e
" Gravelly sand, very red 10YR, 773, poorly graded. unconsolidataed, subangular Twigs present |
to subraunded gravels, some fines, max clasls to 3-in., dry. |

| Sllty sand, red, 10¥YR 6."4 80% sand, 15% fines, <5% gravel up to 1-m Interface with native soil. Pul) samples collacted fam 4 tg '
i 8 ftin 1-k imarvals. e
|
1

PTROOGT 1

DTRO00&8

Silry sand, very red, well graded, unconsohdated, 70% fine to medium sand, ;
20% fines. 10% gravel up to 2-n., dry, !

Silly sand, very red. unconsclidaled, well graded ?D% ﬁne to med:um sand : i
20% gravel up to 1-in., 10% fines, dry. Clumps of pebblas/clay cemented wilh : i

calcite some 5-in. diameter (like background boring). DTH 000” i
i

Silly sand, as abgwve GM Iayer pebble sand wllh gravel

I

[

| Gtavelly sand dark red matnx pamally consolnclated 70% sand, 20% gravel up

| ta5-in., 10% fines, some clumps of pebblesssand cemented together wilh calcile.

Sully sand red med|um to coarse sand mth pebbles, 1-in. max size, more fines ' .
than above. .

S|Itg.r sand, as above GM layer, redder, uncansohdaled well graded. dry, 5-in. !
max size. t ! !

150 b'l.'l.?OOOSQ

Sullv_.r sand, well graded, unconsolidated, clumps of cemented sand/pebble with
calcite, gravel up to 2-n., dry.

i1 Bilty gravel, partially conselidated with calcareous malenal, well graded, gravel |
| up tadein., dry. some large gravels, DTROQCTO




"SOILBORING LOG — BORING NUMBER: SB2 |
PROJECT NAME: Double Tracks Rad Safe Area DATE HOLE STARTED: 12/03/98 . CAL 486 CADD
PRQJECT NUMBER: 776717 77020100 e DATE HOLE COMPLETED: 12/03/98! Appendix B
_Surface Elevation (feet): 5058 L {GEOLOGIST: Jodi Markowsky Revision: 0
.TOTAL DEPTH DRILLED {feet): 20.00 { QA CHECK: Dawn Amold Date: 06/24/99
. ENVIRONMENTAL CONTRACTOR: IT Corporation Northing: 4170236.07 ; Page B-8 of B-10 .
|DRILLING METHOD: RotoSonic Easting: 506649.43 Lo _
DRILLING CONTRACTOR: Boart Longyear Comments:
Depthl Depth |Legend] USCS Classification Remarks © Sample
i Feet | Meters ' {Description) * Number
AR VA R 2 XX, T ; , ) ” , , ;
P . 1 Sandy gravel, well graded, unconsclidaled, 70% subangular gravel up to 7-in., Flasbc {from driling) black in color and wood detis ;
orary] 25% sand, <5% fines, dry. ! |
- - - H .
- :
. b - - i
-y p \
H R _X_K ] :
H A 4 H
i A A H
i X :
; i Ii
; TS ;
H I Twngs prasant. i
j -‘ !
i ! I
i I e s :
I i Silty sand, well graded, unconsahdated, 50% fine 1o medium sand, 30% fines, Distingt interface with native soil at 4 4
i i 10% gravel up to 4-n., dry.
5_0‘! | ................................. . . . .
i : Geolech samples oollecied. DTROOGYE
; i . ..
; | DTRO0OB3
! 1 Coarse sand, no fines, dark red sail.
| . e . DTROGD?S
I Suty sand, uncansolidated, 60% medium sand, 20% fines, 20% gravel up o ,
. 4ein, dry :
- quamles e Dmoogau .-
I . intervals.
Silty sand, well graded, unconsolidated, 50% fine sand, 40% {ines, 10% gravel !
- up to 1/24n., dry. [T
i P v | DTRocost
1 !
- et ettt e e e e e e e e et eaefeatfeatfeetfeeefesefestafefeasefeaeefeasetesateatateseaten s ieenen e ;
: | Gravelly sand, unconsolidated, 70% coarse sand, 25% fat, subangular gravel i
' ' up o 5+n., <5% fines. '
' | ' e
10.0 | DTRO0OSZ
i 1
: i ;
; Al ! ‘
AR | | |
; e Egg oM Gravelly sand, well graded, unconsclidaled, 40 lo 50% gravel, 30% fine ta ! |
b P medium sand, 30% fines, max clasl lo 2+4n., dry. i
: [= P e e H '
! [ e e . : i
i [ P e et R . e e . 1 H
; AR " Gravelly sand, as above, ightly mare fines, dry : ; i
i, EAZZ e o e ; | |
| L4 P [ =ttt e e ettt o+ e i :
! A Y L l e ;
: i Arepet Sand, coarse, darker reddish white, 10YR &/3, pebbles up to 24n, i X
i AT | |
i [
| Akrpeabril Same as above
= e e
! P = e e
| e e e ae
. BRZZ
15.0 ¢ b e e o
: P e e e DTROGOT?
1 e 7o om ne
' P e s
! ERZE !
. B e e v |
- [P e e
[= r= e e
e e e
50F&=rrs. 0 TSP PO ST PO PUTPON
roTrs °C Silly gravel, 10 YR 872, unconsolidaled, 50% gravel up o B4n_, 50% fines
! : ::::::: {clay/siit), poory graded, dry, powdery,
N e
. e T
\ el el L
YT
TTrrrer " Gravelly sand, red layer. well graded. BO% coarse sand, 20% gravel up 1o 4-in. : !
e dry, unconsolidated. :
SRRy e | [ |
VAR © Gravelly sand, T0% sand, 20% gravel up to 24n., 10% fines. DTRO00TE |
H _!;#‘Q":‘Q‘Q‘.‘: !
I o VI : ]




SOIL BORING LOG BORING NUMBER: SB3 |
PROJECT NAME: Double Tracks Rad Safe Area DATE HOLE STARTED: 12/03/98 CAU 486 CADD |
PROJECT NUMBER: 776717.77020100 DATE HOLE COMPLETED: 12/03/98 Appendix B i
Surface Elevation (feet): 5056 GEOLOGIST: Jodi Markowsky Revision: 0 :
| TOTAL DEPTH DRILLED {feet): 20.00 QA CHECK: Dawn Amold Date: 06/24/99
'ENVIRONMENTAL CONTRACTOR: IT Corporation Northing: 4170227.08 Page B-9 of B-10
{DRILLING METHOD: RotoSonic Easting: 506640.56 )
‘DRILLING CONTRACTOR: Boart Longyear Comments: .
Depth Depth iLegend| USCS Classification | Remarks | Sample
Feet Meters {Description) ' | Number
P I i - ; |
vy Geavelly sand, well graded, unconsohidated, 80% fine to medium sand, 30% | Geolech samples. | DTRODtDS |
small to medum angular gravel up to B-in., 10% finas, dry. 1 i |
i !
D . OO |
: Sandy gravel, paarly graded, unconsalidaled, subraunded gravel up to 3-in.. dry.
4 I R |
e s s L e ;
! Gravelly sand, well graded, 60% sand, 35% gravel up to 2-in,, <3% fines, PuJ sampies collected from 3 to 6 R in 1-A intervals. ‘ !
i T A
i | DTRo00%0 '
o e o
! I LLLLLL Figid Duplicates. DTROGOS !
; 5w Silty sand, well graded, 70% fine to medium sand, 20% fines, 10% subangular '
50 _] gravel.
) i o S J U U PR DTRO0094
: f:‘:' W Gravelly sang, redder, unconsolidated, well praded, B0% coarse sand, 15%
! Ar gravel, 5% fines, dry.
{ FERreeed
i AR DTRO0092
L : S | ity sand. 10 YR 64, well graded. 70% fine to mediun sand, 20% fines, 10%
: ‘. ' subangular gravels.
: Sity sand, 70% fine (o medium sand, 20% fines, 10% gravel up to 1.54n. §
i i
L
! ; Gravelly sand, 70% fine lo medium sand. 20% gravel up to 4-in., 10% fines. MSEMSD sarples and full suite samples.
100 oot
Gravelly sandwellgraded E0% coarse sand, 30% gravel up to 1/2-4n,, 10% l
v fings, small clumps of cemented pebbles/sand. i
i
Gravelly sand, unconsolidated, well graded, 70% sand, 20% gravel up to 5-n.. i
- 10% fines, dry. Gravel contenl decreases wilh deplh, and soil becomes slighify
: redder.
[ ! I
15.0 - IR e . . e e .
Gravelly sand, unconsolidated. welt graded, dry. same as above, : DTROGOAH
*i |
;
|
| DTRoccss
!
|
|




"SOIL BORING LOG BORING NUMBER: $B4 1
i PROJECT NAME: Double Tracks Rad Safe Area DATE HOLE STARTED: 12/03/98 A - I
\PROJECT NUMBER: 776717.77020100 | DATE HOLE COMPLETED: 12/03/99 (A1 486 LADD

Surface Elevation (feet); 5057 GEOLOGIST: Jodi Markowsky N
TOTAL DEPTH DRILLED (feet}: 20.00 QA CHECK: Dawn Amold Date: 06/24/59

ENVIRONMENTAL CONTRACTOR: IT Corporation Northing: 4170228.22 o Page B-10 of B-10

DRILLING METHOD: RoteSonic Easting: 506650.68 i e ]

DRILLING CONTRACTOR: Boart Longyear Comments: ]
Depth Depth [Legend USCS | Classification Remarks Sample

Feet Meters' ; {Description) Number

0.0 ; —

;. Gravel. poorly graded, subangular, max size 4-in.
!
© GwicH ’ Snty .g-;vel. unconsolidated, well graded, dry. iniertace wih nawve sl '
Gravel, well graded, notmuch fines.
J -PWsampIes :.allectedan ﬁmlewals (mm.d l.n TH - i
é Silty sand, 63% medium 1o coarse sand, 20% small gravel, 20% fines, , I
Z subangular boulders present up to B-n. e
. DTROOOS8
5.0 _ DT ......... 3 ......
_ DYRO009S
) {pgpncate}
. DTR000S9
P : | DTRONOE
! ) Gravel layer, clasts lo 4-in,
R
i } Snty sand {same a5 above gravel layer),
! :
i S PP P PSP PPPPPO
i ! White gravel |ayer
. | ;
10.0 1 : Sdty sand. TRotoss i
f . G,-ave; larer 2 . 3|n5ubangu|a,- dasts ...................................................... i
: : “Siity sand. na gravel. max clasl sze>tan. T
- Silty sand, 20% fines, max clast up lo 2-in.
: " \While layer, as above. 0 !
: : - Silty sand, coarse 1o rn;adiuﬁ sandszo%ﬁnes .dry. -----------------------------------
I
l15‘0 | OTRODDD?
| i
| .
i -
i
- '.‘.é-r.ah\.relly sand, 40% sand, 35% grovel up to 3., 26% fines,
e W Sity sand, sighlly redder, max clests up to 34n. :
I L oy |
. iy I :
! .‘.....-I ! l
I A ‘
' | A -
: 4' B DTRomm i
A X Fo Silly sand, as above wilh caler changa.
> - - i
L_.. Py

- % T




Appendix C

Cost Estimates

(Asreceived from Bechtel Nevada [BN])



Call 486 CADD
Appendix C
Revisior. 0
Date: 06/24/99
Page C-t of C-2

EST: CAU 486CADD

TO: JERRY BONN - Environmental Restoration Task Manager

Prep Date:

Print Date:

4/9/99

#12/9%

FROM: ABDEL AGALLOUCH - ER Project Conirols

SUBJECT: REMEDIAL ALTERNATIVES

WORK PKGE:  CAU 486 Double Tracks Rad Safe Area TTR

TEC:  (seatotals bolow)

WBS: 1040102130770B

TAP: CONTAMINATED WASTE SITES SOURCE GROUP __ LOCATION: TIR
TYPE OF ESTIMATE TYPE OF WORK
ORDER OF MAGNITUDE PRELIMINARY TITLELL RISTS
T PLANNINGSTUDY T WORK ORDER X REMEDIATION
X CONCEFTUAL/BURGET  COMPARATIVE "X CONSTRUCTION
TITLE 1/ PRELIMINARY ~ OTHER " ormEm

BN REMEDIATION PROJECT

WORK TO BE PERFORMED BY

ESTIMATOR:  Abdel Agallouch T02-235-5275 e X DOE PRIME CONTRACTOR MATIONAL LAB
TASK MGR.  Jerry Bonn TR2-295-T34) . NTS GENERAL SURCONTRACT
PR(Y MGR.  Sieve Nachr TO2-295-T1x4 NTS MAINTENANCE OTHER

STATEMENT OF WORK :

, This estimate has been prepared to provide remedial altermative costs for the closure of Corrective Action Unit {CAU) 486, an environmental
restoration site listed in the Federal Facilities and Consent Order (FFACO). CAU 486 is specifically described as the Double Tracks Rad Safe
Aren, Two alternatives will be evaluated for closure of the site: T} Ne Farther Action, [1} Clean Closure by Excavation and Disposal. This estimate
will be used to identify the most cost effective altemative for closure of the site while being protective of human health and the environment.

Total estimated costs are intended for comparative analysis of remedial field work and field management only. Costs for project management. plan
preparation (HASP, Field management Plan, CAP.CR or readiness review), project support, or other overhead functions are not included.

SCOPE
Provide site closure using one of the following altemnatives:
I} NOFURTHER ACTION
11} CLEAN CLOSURE BY EXCAVATION AND DISPOSAL

. AN A
1 e I No Further Acti

» Mo actioos or administrative controls implied; no associated costs.

» Clean clusure activities are only required at the Area & Burial Pit.

+ On-site sail and elean soil from a nearby location (Area 3 borrow pile) will be used to backfil] the ¢xcavation to minimize surface depression,

«  Excavate 2 minimum of 3 twe-foot wide trenches to a minimum depth of 5 feet below ground surface. One trench will be excavated in the
center of the defined Burial Pit (75 feet long) and two trenches (30 oot long) will be excavated on either side of (he center trench in the middle
portion of the Burial Pit.

+  Excavation of approximately 30 cubic yards (2ft x 135 fi x 5 ft) of non hazardous soi

»  Excavation of approximately 30 cubic yards of radiological contaminated man-made debris.

- Excavated man-made debris will be screened on-site when possible.

- Five cubic yards of uncontaminated man-made debris will be separated for disposal as solid waste. The solid waste will be containerized and
shipped to the Mevada Test Site for disposal.

+  The contaminated man-made debris will be surveyed/sampled on-site tu delermine transportation requirements.

«  The rad contaminated debris will be containerized into ten B-25 containers lor shipment to the Area ¢ Decontaminalion Facility for waste
characterization,

+  {haracterization completed at the Decontamination Facility will be used to prepare the waste profile fur the Radicactive Waste Acceptance
Program.

+  Assume a total of 25 cubic yards of low level waste will be disposed of at Area 5 landfill.

+  Ten verification soil samples below the removed waste will be required. Two samples will be for QA/decantamination of equipment. Samples
will be analyzed for 20-minulc gamma scan. Analysis of other parameters is not anticipated.

+ Assume verification data supports the completion of clean closure without the need for additional excavation.

+ Six bicassay samples will be analvzed for Plulonium.

+  Five waste characterization samples will be required. Samples will be analyzed fur 20-minute gamma spectroscopy. Analysis of ather

aured crsd SUTRHary

Sew following page’s firr

Review f Concutcenee:
Abriel Agatouch
Eslimator

parameters is not anticipated.
ra
. M/ —— 18 —
Chegfed By Date
i
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Revision: ¢
Date: 06/24/99
Page C-2 of C-2

EST:

GAU 486CADD

Prep Date:

Print Date: 4!-’_1%.-‘??__

4/9/99

Required support will include RCTs, equipment operator, laborers, and teamsters and supperting equipment and instrumentalion.

PPE requirements will include level C.
Radiological demarcation can remove silte postings without further characterization

Escalation is not included in this estimate. All casts are in FY99 dollars

NGEN

Contingency costs are not included in this estimate.

COST SUMMARY - TOTAL ESTIMATED COST PER REMEDIAL ALTERNATIVE
NO FURTHER ACTION

CLEAN CLOSURE BY PARTIAL EXCAVATION AND DISPOSAL

50

§157,471
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NEVADA ENVIRONMENTAL RESTORATION PROJECT
DOCUMENT REVIEW SHEET

CAU 486 CADD
Appendix D
Revision: 0
Date: 06/24/99
Page D-1 of D-1

1. Document Title/Number:

Draft Corrective Action Decision Document for Corrective Action Unit 486:
Double Tracks RADSAFE Area, Nellis Air Force Range, Nevada

2. Document Date: April 1999

3. Revision Number: 0

4. Originator/Organization: IT Corporation

5. Responsible DOE/NV ERP Subproject Mgr.: Janet Appenzeller-Wing

6. Date Comments Due:

7. Review Criteria: Full

8. Reviewer/Organization/Phone No.: Michael McKinnon, NDEP, 486-2856

9. Reviewer’s Signature:

10. Comment 11. Type* 12. Comment 13. Comment Response 14. Accept
Number/
Location
1) Pages “...No contaminants were detected above preliminary action Sentence changed and second sentence added. Text now Yes
ES-1, 34 levels...” This sentence should be prefaced with the following, “With reads: “No contaminants were detected above preliminary
Paragraph, the exception of this excavated debris (which was not action levels in soil samples analyzed from Phase Il
Next to Last characterized),...” activities. Debris excavated during Phase | activities was
Sentence not characterized.”
2) Page 8, Amend sentence to read, “...Based on the results of this evaluation, The suggested text has been added and the sentence now Yes
Section 3.1.1, and with the exception of the uncharacterized debris excavated from reads: “Based on the results of this evaluation, and with the
3" Sentence Area 6, no COCs were identified above PALs..." exception of the uncharacterized debris excavated from

Area 6, no COCs were identified above PALs..."

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




Distribution

CAU 486 CADD
Distribution
Revision: 0
Date: 06/24/99
Page 1 of 3

*Provide copy in distribution of Rev. 0 and subsequent revisions, if applicable. Copies of the

NDEP-approved document will be distributed to others.

Paul J. Liebendorfer

State of Nevada

Bureau of Federal Facilities

Division of Environmental Protection
333 W. Nye Lane, Room 138

Carson City, NV 89706-0851

Michael McKinnon

State of Nevada

Bureau of Federal Facilities

Division of Environmental Protection
555 E. Washington, Suite 4300

Las Vegas, NV 89101

Sabrina Lawrence

Environmental Restoration Division
DOE/Nevada Operations Office
PO. Box 98518, M/S 505

Las Vegas, NV 89193-8518

Janet Appenzeller-Wing
Environmental Restoration Division
DOE/Nevada Operations Office
P.O. Box 98518, M/S 505

Las Vegas, NV 89193-8518

Kevin Cabble

Environmental Restoration Division
DOE/Nevada Operations Office
PO. Box 98518, M/S 505

Las Vegas, NV 89193-8518

Jerry Bonn

Bechtel Nevada

P.O. Box 98521, M/S NTS306
Las Vegas, NV 89193-8521

2 (Controlled)*

1 (Controlled)*

1 (Controlled)*

1 (Uncontrolled)*

1 (Uncontrolled)*

1 (Uncontrolled)*



Steve Nacht

Bechtel Nevada

PO. Box 98521, M/S NTS306
Las Vegas, NV 89193-8521

Dustin Wilson

SAIC

PO. Box 93838

Las Vegas, NV 89193

IT Corporation Central Files
IT Corporation

P.O. Box 93838

Las Vegas, NV 89193

Jeffrey Johnson
IT Corporation
P.O. Box 93838
Las Vegas, NV 89193

Dawn Arnold

SAIC

PO. Box 93838

Las Vegas, NV 89193

Technical Information Resource Center
DOE/Nevada Operations Office

PO. Box 98518, M/S 505

Las Vegas, NV 89193-8518

U.S. Department of Energy

Office of Scientific and Technica Information
PO. Box 62

Oak Ridge, TN 37831

Manager Southern Nevada FFACO
Public Reading Room

P.O. Box 98521, M/S NLV040

Las Vegas, NV 89193-8521

CAU 486 CADD
Distribution
Revision: 0
Date: 06/24/99
Page 2 of 3

1 (Uncontrolled)*

1 (Uncontrolled)*

1 (Uncontrolled)*

1 (Uncontrolled)*

1 (Uncontrolled)*

1 (Uncontrolled)

1 (Uncontrolled, electronic copy)

1 (Controlled)
1 (Uncontrolled)



Manager Northern Nevada FFACO
Public Reading Room

c/o Rosa Silver

IT Corporation

P.O. Box 93838

Las Vegas, NV 89193

Rosa Silver

FFACO Public Reading Room Coordinator
IT Corporation

P.O. Box 93838

Las Vegas, NV 89193

EloisaV. Hopper

U.S. Air Force

99 ABW/EM

4349 Duffer Dr., Suite 1601
Nellis AFB, NV 89191-7007

Magjor Roger Schofield

U.S. Air Force

AWFC RMO/RML

3770 Duffer Dr.

Nellis AFB, NV 89191-7001

1 (Uncontrolled)

1 (Controlled)

3 (Controlled)*

1 (Controlled)*
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Distribution
Revision: 0
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