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Technical Change No. 1 Page__1 _of 8

Project/Job No. ___ 831841-02030080 Date_09/17/2002

——

Project/Job Name _Industrial Sites CAU 5: Landfills. Nevada Test Site. Nevada

The following technical changes (including justification) are requested by:

Dustin R. Wilson Task Manager
(Name) (Title)

Justification: The addition of Section 4.2.2.4 is required to include interpreted buried waste boundaries based on

geophysical survey data and to propose biased sample locations and intervals for each CAS.

Change:

After Section 4.2.2.3, insert the following:

Section 4.2.2.4 Phase I Sample Locations and Intervals »

Geophysical surveys (SAIC, 2002) were conducted at each of the CAU 5 CASs to define the lateral and vertical
extent of disposed waste by methods described in Section 4.2.2.1. The geophysical surveys delineate metallic
and conductive disposal features well, but nonmetallic boundaries are not as well delineated. Biased sample
locations and field-screening sampling intervals for the CASs were selected based upon the geophysical results
and ihterpretations in accordance with Section 4.2.2.3. In the field during excavation, these sample locations may

be moved.

Select biased sample focations will be excavated to determine the depth of cover and depth of disposal.

Depending on the depth of cover identified and the base of the disposal feature, the upper and lower field-
screening sampling intervals may be adjusted. The Site Supervisor will be responsible for implementing planned
sampling activities and will determine, based on Data Quality Objective requirements, the final number and -
location of soil samples to be collected for analyses at an off-site laboratory. Field-screening results and other
biasing factors will be used to select samples for the off-site analyses listed in Section 3.2. At a minimum, the
sample interval adjacent to the base of the disposal feature at each biased location will be submitted for off-site

analysis.

Target sample locations are adjacent to disposal feature boundaries in order to determine if contamination is
migrating from the waste. If it is determined that any sample location is within a disposal feature, the location will
be moved, as necessary, to the boundary of the disposal feature. The proposed biased sample locations and

field-screening sampling intervals targeted for the landfill features at each CAS are discussed below.
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CAS 05-15-01

Interpreted geophysical data defined the existence of buried waste material existing within a series of trenches at
this CAS as shown in Figure 4-1. Trenches 1, 2, and 3 trend southwest to northeast. Trench 4 is located east of

the other three trenches and trends northwest to southeast. Proposed field-screening sample locations are

shown in Figure 4-1. The bases of Trenches 1 and 2 are approximately 6 to 8 feet (ft) below ground surface (bgs)
and the bases of Trenches 3 and 4 are estimated at 10 to 12 ft bgs. Field-screening sample collection intervals
targeted for Trenches 1 and2 are at 4to S ft, 7to 8 ft, 12to 13 f, and 17 to 18 fi. Field-screening sample collection
intervals targeted for Trenches 3 and 4 are at 4to 5 ft, 7 to8ft, 11 to 12 ft, 16 to 17 ft, and 21 to 22 ft.

CAS 05-16-01

Interpreted geophysical data defined the existence of buried waste material existing within one trench (Trench 1)

at this CAS that is trending east-west and may also extend across a larger area to the south of the grid area as
shown in Figure 4-2. Proposed field-screening sample locations are shown in Figure 4-2. The base of Trench 1 is
approximately 10 to 12 ft bgs. Field-screening sample collection intervals targeted for Trench 1 are at 4 to 5 ft, 7 to
8ft,11to 12 ft, 16 to 17 ft, and 21 to 22 ft. A subsurface metallic target was identified to the southwest of Trench
1. The base of this feature was not been identified with geophysics. Field-screening sample collection intervals
for the subsurface metallic target will be determined in accordance with Section 4.2.2.3 after the depth of the base

is determined by excavation.

CAS 06-08-01

Interpreted geophysical data define the existence of buried metallic waste material existing within two trenches
(Trenches 1 and 2) at this CAS. These trenches trend northwest to southeast and may extend further to the
northwest as shown in Figure 4-3. Geophysical data also indicate the presence a buried metallic anomaly
(Anomaly A). Historical aerial photos indicate that two trenches (Potential Trenches 3 and 4) existed northeast
of, and parallel to, Trench 1. These trenches were not evident in the geophysical data. This may have been due
to surface interferences or the absence of metallic waste material (including the possibility that the trenches were
backfilled and not used for waste disposal). Proposed field-screening sample locations are shown in Figure 4-3.
Additional locations may be necessary for Potential Trenches 3 and 4 if excavations determine the presence of
buried waste material. The bases of these disposal features were not determined with geophysics. Field-
screening sample collection intervals will be determined in accordance with Section 4.2.2.3 after the depths of the

bases are determined by excavation.
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CAS 06-15-02 and CAS 06-15-03
Geophysical surveys for CASs 06-15-02 and 06-15-03 were performed concurrently due their proximity.
Interpreted geophysical data defined the existence of several trenches and landfills across the survey grid. The

presence of both metallic and conductive (nonmetallic) waste were identified.

Nine Conductive Waste Areas (CWAs) have been identified from the interpreted geophysical data as shown in
Figures 4-4 and 4-5. Four trenches/landfills (TLF) were identified as containing subsurface metallic debris. The
following text describes the sites and targeted biased sample locations and intervals beginning with

CAS 06-15-02. : -

CWA 6 - Signage designates this éonductivity anomaly area as a sanitary landfill. Three field-screening sample
locations are proposed along a northeast-southwest trending line that coincides with an Electrical Imaging
traverse (see Figure 4-4). Field-screening sample collection intervals targeted for CWA 6 will begin at the buried
waste material/native soil interface (estimated at 20 to 22 ft bgs) with sample collection intervals of 21 to 22 ft, 26
to 27 ft, and 31 to 32 ft.

CWA 7 (TLF3) - A metallic waste area was identified from the geophysical data within CWA 7 defined

boundaries. Two field-screening sample locations are proposed along the perimeters of TLF3, one on each of the
northeast and southwest perimeters (see Figure 4-4). Both locations will be directly within the defined

conductivity anomaly. The approximate depth of the waste at these locations is 18 to 20 fi bgs. Field-screening
sample collection intervals targeted for CWA 7 are at4to § ft, 9t0 10 fi, 14 to 15 ft, 19 to 20 &, 24 to 25 ft, and 29 to
30 ft bgs.

CWA 8 - Geophysical data identified this small conductivity anomaly. The proposed field-screening location (see
Figure 4-4) will be drilled to determine the presence of buried debris. Field-screening sample collection will begin

at thq buried waste material/native soil interface and continue at 5 and 10.ft below this interface.

CWA 9 (TLF 4) - A metallic waste area was identified from the geophysical data within CWA 9 defined
boundaries. Three field-screening sample locations are proposed along the perimeters of TLF4, one on each of

the northeast, southeast, and southwest perimeters (see Figure 4-4). All locations will be directly within the
defined conductivity anomaly. The approximate depth of the waste 22 to 24 ft bgs. Field-screening sample
collection intervals targeted for CWA 9areat4to 5 ft,9t0 10 ft, 14 to 15 ft, 19 to 20 ft, 23 to 24 ft, 28 to 29 ft, and
33 to 34 ft bgs.
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CWA 1 - Three field-screening sample locations are proposed along the northeast, northwest, and southwest
perimeter of the CWA (see Figure 4-5). The approximate depth of the waste is 18 to 20 ft bgs. Field-screening
sample collection intervals targeted for CWA 1 areat4to 5f1,9t0 10 ft, 14 to 15 &, 19 to 20 ft, 24 to 25 ft, and 29 to
30 fi.

CWA 2 - Two field-screening sample locations are proposed along the northeast and northwest perimeter of the
CWA (see Figure 4-5). The approximate depth of the waste is 18 to 20 ft bgs. Field-screening sample collection
intervals targeted for CWA 2 areat4to 5 ft,9to 10 ft, 14 to 15 ft, 19 to 20 ft, 24 to 25 ft, and 29 to 30 ft bgs.

CWA 3 - Three field-screening sample locations are proposed along the northeast, southeast and southwest
perimeters of the CWA (see Figure 4-5). The approximate depth of the waste is 18 to 20 ft bgs. Field-screening
sample collection intervals targeted for CWA 3 areat4to 5 ft,9to 10 fi, 14to 15 ft, 19t0 20 ft, 24 to 25 ft, and 29 to
30 ft bgs.

CWA 4 - Seven field-screening sample locations are proposed along the perimeter of the CWA (see Figure 4-5).
Four sample locations are along the northeast perimeter, one on the northwest, and two on the southwest. The
approximate depth of the waste is 18 to 20 fi bgs. Field-screening sample collection intervals targeted for CWA 4
areat4to 5 fi,9to 10 ft, 14 to 15 ft, 19 to 20 fi, 24 to 25 fi, and 29 to 30 fi bgs.

CWA 5 (TLF1 and TLF2) - Two metallic waste areas (TLF1 and TLF2) were identified from the geophysical data,
one within the CWA 5 defined boundaries and the other mostly outside the CWA 5 boundary to the southeast

(see Figure 4-5). Three field-screening sample locations are proposed along the perimeter of TLF1, two on the
northeast and one on the northwest perimeter (see Figure 4-5). The northeast locations will be directly within the
defined conductivity anomaly. The approximate depth of the waste area is 8 ft bgs. Field-screening sample
collection intervals targeted for TLFl areat4to 5 ft, 8 to 9 ft, 13 to 14 ft, and 18 to 19 ft bgs.

Three field-screening sample locations are proposed along the northeast perimeter of TLF2 (see Figure 4-5). The
approximate depth of the waste area is 22 to 24 ft bgs. Field-screening sample collection intervals targeted for
TLF2 areat4to5ft,8t09ft, 13to 14 f, 18 to 19 ft, 23 to 24 fi, 28 to 29 fi, and 33 to 34 ft bgs.
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CAS 12-15-01

Interpreted geophysical data defined the existence of both metallic and metallic buried waste. Five areas of
conductive waste have been identified as shown in Figure 4-6. Three trenches containing metallic waste trending
northwest-southeast were identified. A linear metallic feature was also identified and indicates the presence of a
possible underground utility. Area 1 includes four trenches according to historic aerial photos. Because these
trenches were not clearly defined by geophysics, sample locations are proposed based on these photos. Sample
collection intervals will be based on biasing factors as determined during drilling and in accordance with Section
4223.

Area 5 - One field-screening sample location is proposed within Area 5. The proposed location will be drilled to
determine the presence of buried debris. Field-screening sample collection will begin at the buried waste

material/native soil interface and continue at 5 and 10 ft below this interface.

Area 2/Trench 1- Four field-screening sample locations are proposed along the perimeter of Area 2/Trench 1. The'
approximate depth of the waste is 12 to 14 ft bgs. Field-screening sample collection intervals targeted for Area
2/Trench 1 areat4to SR, 8to 9 ft, 13 to 14 ft, 18 to 19 &, and 23 to 24 fi.

Area 3/Trench 2 - Four field-screening sample locations are proposed along the perimeter of Area 3/Trench 2.
The approximate depth of the waste is 10 ft bgs. Field-screening sample collection intervals targeted for Area
3/Trench 2 are at 5to 6 ft, 10 to 11 ft, 15 to 16 ft, and 20 to 21 ft.

Trench 3 - Two field-screening sample locations are proposed along the perimeter of Trench 3. The field-
screening sample collection intervals for Trench 3 will be generated based on the depth of buried waste

determined via excavation and Section 4.2.2.3.

CAS 20-15-01

Interpreted geophysical data defines metallic and nonmetallic subsurface anomalies. A trench-like feature
trending east-west was identified with possible metallic waste within an area of possible conductive material as
shown if Figure 4-7. The depth of the trench is approximated at 12 to 14 ft bgs. Four field-screening sample
locations are proposed along the perimeter of metallic debris anomaly (see Figure 4-7). Field-screening sample
collection intervals targeted are at 4 to S ft, 8to 9 ft, 13 to 14 ft, 18 to 19 ft, and 23 to 24 ft bgs.
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CAS 23-15-03
Interpreted geophysical data defined the existence of several metallic and conductivity anomalies in the Disposal
and Landfill Areas. These anomalies are shown in Figures 4-8 and 4-9. The following text describes the areas and

proposed biased sample locations and intervals beginning with Disposal Area.

Disposal Area - Four metallic waste areas and two conductive disposal features trending north-south are within
the Disposal Area (see Figure 4-8). Six field-screening sample locations are proposed along the perimeter of the
Metallic Waste Areas, within areas of conductivity, and within roped off areas. The field-screening sample
collection intervals for the Disposal Area will be generated based on the depth of buried waste determined via

excavation and Section 4.2.2.3.

High Conductivity Area 1/Trench I - Eight field-screening sample locations are proposed along the perimeter of
this disposal feature (see Figure 4-9). The field-screening sample collection intervals for this anomaly will be

generated based on the depth of buried waste determined via excavation and Section 4.2.2.3.

High Conductivity-Area 2/Trench 2 - Seven field-screening sample locations are proposed along the perimeter of
this disposal feature (see Figure 4-9). The depth of the trench is approximated at 12 to 14 ft bgs. The two
southern most locations are estimated based on inconclusive geophysics due to surface interferences and may be
modified based on exploratory excavations. Field-screening sample collection intervals targeted are at 4 to 5 £, 9
to 10 ft, 13 to 14 ft, 18 to 19 fi, and 23 to 24 ft bgs.

High Conductivity Area 3/Trench 3 - Four field-screening sample locations are proposed along the perimeter of
this disposal feature (see Figure 4-9). The depth of the trench is approximated at 5 ft bgs. The southern most
location is estimated based on inconclusive geophysics due to surface interferences and may be modified based
on exploratory excavations. Field-screening sample collection intervals targeted are at 2to 3 ft, 5to 6 ft, 10 to 11
ft, and 15 to 16 ft bgs.
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High Conductivity Area 6/Trench 4 - Four field-screening sample locations are proposed along the perimeter of
this disposal feature (see Figure 4-9). The depth of the trench is approximated at 6 ft bgs. The northern most
location is estimated based on inconclusive geophysics due to surface interferences and may be modified based
on exploratory excavations. Field-screening sample collection intervals targeted are at 3to 4 ft, 6 to 7 ft, 11 to 12
ft, and 16 to 17 fi bgs.

Trench 5 -Two field-screening sample locations are proposed along the perimeter of this disposal feature (see
Figure 4-9). The depth of the trench is approximated at 8 ft bgs. Field-screening sample collection intervals
targetedareat4to S ft, 8to 9 ft, 13 to 14 fi, and 18 to 19 ft bgs.
High Conductivity Area 4/Trench 6 - Three field-screening sample locations are proposed along the perimeter of
the metallic anomaly portion of this disposal feature (see Figure 4-9). The depth of the trench is approximated at 8
ft bgs. Field-screening sample collection intervals targeted are at 4 to 5 ft, 8t0 9 ft, 13 to 14 ft, and 18 to 19 ft bgs.

High conductivity area 5 - One field-screening sample location is proposed within this disposal feature (see
Figure 4-9). The ptéoposed location will be drilled to determine the presence of buried debris. Field-screening
sample collection will begin at the buried waste material/native soil interface and continue at 5 and 10 ft below this

interface.

Section 8.0, Add the following references:

SAIC, see Science Applications International Corporation.

Science Applications International Corporation. 2002. Surface Geophysical Survey Final Report, Industrial
Sites Project-CAU 5, Nevada Test Site, June. Harrisburg, PA.
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Executive Summary

This Corrective Action Investigation Plan contains the project-specific information including facility
descriptions, environmental sample collection objectives, and criteriafor conducting site
investigation activities at Corrective Action Unit 5: Landfills, Nevada Test Site, Nevada. The results
of thefield investigation will support a defensible evaluation of corrective action alternativesin the
Corrective Action Decision Document.

Corrective Action Unit 5 is comprised of the following Corrective Action Sites:

e 05-15-01, Sanitary Landfill

* 05-16-01, Landfill

» 06-08-01, Landfill

e 06-15-02, Sanitary Landfill

* 06-15-03, Sanitary Landfill; Burn Pit

e 12-15-01, Sanitary Landfill

e 20-15-01, Landfill

e 23-15-03, Disposal Site
The eight corrective action sites in Corrective Action Unit 5 arelocated in Areas 5, 6, 12, 20, and 23
of the Nevada Test Site. The data quality objective process was used to identify and define the type
and quality of data needed to complete the investigation phase of the Corrective Action Unit 5
corrective action process. A phased approach was developed to address the data needs during the
investigation. The Phase | investigation will determineif contaminants of potential concern are
present in concentrations exceeding preliminary action level s which define acontaminant of concern.
If laboratory data obtained during Phase | indicates the presence of acontaminant of concern, Phase 1|
will be implemented to determine the extent of the contaminant of concern. The process will
continue based on the laboratory analytical results of the environmental samples and conclude once
al the data required for corrective action are obtained. Corrective action closure alternatives (e.g., no
further action, close in place) will be evaluated for each corrective action site with a contaminant of

concern. Phase| data collection will be conducted at all corrective action sites.

Based on process knowledge, the primary contaminants of potential concern for Corrective Action
Unit 5 are total petroleum hydrocarbons. To address uncertainty associated with other contaminants

of potential concern, the Phase | analytical program will include volatile organic compounds,
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semivolatile organic compounds, Resource Conservation and Recovery Act metals plus nickel and
zinc, total petroleum hydrocarbons, polychlorinated biphenyls, pesticides (Corrective Action

Site 23-15-03 only), dioxins, and radionuclides (plutonium-239, americium-241, and strontium-90 at
Corrective Action Sites 06-15-02 and 06-15-03 only). Based on the results of Phase | sampling, the
analytical program for Phase || characterization may be reduced.

In generd, field activities will consist of collecting soil samples at biased locations by appropriate
methods. If Phasell is necessary, soil sasmpleswill be collected from horizontal and vertical
step-outs to bound the extent of contamination.

The general technical approach for investigation of CAU 5 will consist of the following activities:

» Perform geophysical and geodetic surveys.

e Collect environmental soil samples and submit for laboratory analysisto determine if
contaminants of concern are present or migrating.

e Collect required quality control samples.

e Collect additional environmental soil samplesto define the lateral and vertical extent of
contaminants of concern, if necessary.

» Collect soil samples and test for geotechnical/hydrologic parameters.
e Collect soil samplesfor bioassessment, as appropriate.
e Collect additional samples for waste characterization, as necessary.

This Corrective Action Investigation Plan has been developed in accordance with the Federal
Facility Agreement and Consent Order that was agreed to be the State of Nevada, the

U.S. Department of Energy, and the U.S. Department of Defense. Under the Federal Facility
Agreement and Consent Order, this CAIP will be submitted to the Nevada Division of Environmental
Protection for approval. Field work will be conducted following approval of the plan.



CAU 5 CAIP
Section: 1.0
Revision: 0
Date: 05/30/2002
Page 1 of 70

1.0 Introduction

This Corrective Action Investigation Plan (CAIP) contains project-specific information including
facility descriptions, environmental sample collection objectives, and criteriafor conducting site
investigations at Corrective Action Unit (CAU) 5: Landfills, Nevada Test Site (NTS), Nevada.

This CAIP has been developed in accordance with the Federal Facility Agreement and Consent
Order (FFACO) (1996) that was agreed to by the U.S. Department of Energy (DOE), the State of
Nevada, and the U.S Department of Defense (DoD).

The NTS s approximately 65 miles (mi) northwest of Las Vegas, Nevada. Eight Corrective Action
Sites (CASs) comprise CAU 5 (Figure 1-1) and consist of unlined landfills where disposal operations
occurred between 1952 and 1992. The CASsareinAreas 5, 6, 12, 20, and 23. Theeight CASsare:

» 05-15-01, Sanitary Landfill

* 05-16-01, Landfill

* 06-08-01, Landfill

* 06-15-02, Sanitary Landfill

* 06-15-03, Sanitary Landfill; Burn Pit
e 12-15-01, Sanitary Landfill

e 20-15-01, Landfill

* 23-15-03, Disposal Site

1.1 Purpose

Corrective Action Unit 5 is being investigated because disposed waste may be present without
appropriate controls (e.g., use restrictions and adequate cover) and hazardous and/or radioactive
constituents may be present at concentrations and locations that could potentially pose athreat to
human health and the environment. The NTS has been used for various research and devel opment
projects including nuclear weapons testing. The eight CASs consist of unlined landfills where
disposal operations occurred between 1952 and 1992. Large volumes of solid waste were produced
from these projects. Instead of managing solid waste at one or two disposal sites, the practice on the
NTSwasto dispose of solid waste in the vicinity of the project (Elle, 1996). Additional CAS-specific
information is provided in Section 2.0, Section 3.0, and in Appendix A.
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The Nevada Division of Environmental Protection (NDEP) (Liebendorfer, 1996a) determined
existing information and process knowledge on the expected nature and extent of contamination are
insufficient to select preferred corrective actions (e.g., no further action, close in place); therefore,
additional information will be obtained by conducting a corrective action investigation at the CAU 5
CASs.

The CASswill be investigated based on data quality objectives (DQOs) developed by representatives
of NDEP and DOE, National Nuclear Security Administration Nevada Operations Office
(NNSA/NV). The DQOs are used to identify and define the type and quality of data needed to
develop and evaluate appropriate corrective actions for CAU 5. This CAIP will describe the
investigation developed to collect these data. The general purpose of the investigation isto ensure
that adequate datais collected to provide sufficient and reliable information to identify, evaluate, and
technically defend potentially viable corrective actions (e.g., no further action, closein place). A
phased approach has been selected to generate the data needed to satisfy the DQOs.

1.2 Scope

The scope of the CAU 5 investigation is to generate the information needed to resolve the decision
statements identified in the Phase | and Phase |1 DQO process. A-two phase approach has been
selected to collect information and generate data to satisfy the criteria needed to resolve the decision
statements developed during the DQO process.

The Phase | decision statements are to determineif disposal of waste has occurred, if existing disposal
feature covers are adequate, and if a contaminant of concern (COC) has migrated from disposal
features. Contaminants of concern are defined as contaminants of potential concern (COPCs) that are
present in samples at concentrations above preliminary action levels (PALS) defined in Section 3.3.
If dataindicates that a COC has migrated, then the Phase Il investigation will be conducted to
determine the vertical and lateral extent of contamination. Due to the potentially dangerous nature of
buried waste (i.e., compressed gas cylinders, medical waste, or asbestos), most sample locations will
be biased adjacent to disposal feature boundaries using vertical borings. This approach assumes that
any significant contamination will migrate laterally as well as vertically.
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The scope of the corrective action investigation for CAU 5 includes the following Phase | and

Phase Il activities to address the criteriafor each decision statement:

e Phasel - Perform geophysical surveysto confirm the presence or absence of disposed waste
within a CAS and to verify the boundaries of the disposal areas within the CAS, as practical.

e Phasel - Penetrate disposal feature covers viaexcavation or drilling to make direct
measurements of the covers' thicknesses.

e Phasel - Perform geodetic surveys to determine the dope of disposal feature covers.

e Phasel - Collect environmental samples for laboratory analyses to confirm the presence or
absence of disposed waste if geophysical surveys are inconclusive, and to determine if
contaminants at concentrations exceeding PALSs have migrated beyond disposal features.

e Phasel - Collect soil samplesfor the analysis of geologic and hydrologic properties.

e Phasel - Collect soil samplesfor bioassessment, if biasing factors suggest a hydrocarbon or
solvent plume may be present.

* Phasell - At CASswhere a COC has been identified, collect additional environmental
samples and submit for laboratory analysis to define the vertical and lateral extent of
migration.

e Phasel and Il - Collect Quality Control (QC) samples for laboratory analyses to ensure that
the data generated from the analysis of investigation samples meet the requirements of the
data quality indicators (DQIS).

e Phasel and Il - To comply with regulatory requirements for waste disposal, collect samples of
Investigation-derived waste (IDW), as needed, and submit for laboratory analysis.

1.3 CAIP Contents

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

(DOE/NV, 1994a) and the site-specific field management plan that will be developed prior to field
activities. Section 1.0 presents the purpose and scope of this CAIP and Section 2.0 provides the
background information for the CAU. The objectives, including the general conceptual site model
(CSM), are presented in Section 3.0. Field sampling activities are discussed in Section 4.0, and waste
management issues are discussed in Section 5.0. General field and laboratory quality assurance (QA)
and QC issues (including collection of QC samples) are presented in Section 6.0 of this CAIP and
also inthe Industrial Stes Quality Assurance Project Plan (QAPP) (NNSA/NV, 2002). The health
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and safety aspects of this project are documented in the IT Corporation, Las Vegas Office (ITLV),
Health and Safety Plan (HASP) (IT, 2001b), and will be supplemented with a site-specific health and
safety plan (SSHA SP) written prior to the start of field work. The project schedule and
records-availability information for this document are discussed in Section 7.0. Section 8.0 provides
alist of references. Appendix A provides the DQO summary and Appendix B contains information
on the project organization. Appendix C contains responses to NDEP comments on the draft CAIP.
Public involvement activities are documented in the “Public Involvement Plan,” Appendix V, of the
FFACO (1996).
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2.0 Facility Description

The CASs were grouped into CAU 5 based on their geographical location, technical similarities, and

agency responsibility for closure.

2.1 Physical Setting

The following sections describe the general physical setting for Areas 5, 6, 12, 20, and 23 as it
pertains to topography, geology, and hydrogeology.

2.1.1 Areabs

The CAS 05-15-01 and CAS 05-16-01 landfills are located in Area 5 in the Frenchman Flat basin.
Most of Area5isinthe vicinity of Frenchman Lake, which is a playa occupying a topographic

depression at the center of the Frenchman Flat basin.

The complex geology of Frenchman Flat produced a varied stratigraphy. The alluvium thickness
ranges from athin covering along the valley edgesto perhaps as much as 3,000 feet (ft) below ground
surface (bgs) in the north central portion of Frenchman Flat (DOE/NV, 1999a). The playaisformed
of sedimentary deposits over 990 ft deep. The sands, gravels, silts, and claysform alevel flood plain.
Because the sediments are relatively impervious to water, large shallow ponds form on the playa
during times of seasonal precipitation. In the southern portion of Frenchman Flat, the soils tend to be
more alkaline. The soilsin and around Frenchman Flat have the highest salt concentrations of any of
the soilson the NTS. High carbonate levelslead to the development of hardpan (e.g., caliche). This
hardpan layer isusually within 3 ft bgs. (DOE/NV, 1986)

Frenchman Flat is within a closed basin without external surface drainage for water. Surface water is
virtually absent in Area 5. Direct rainfall averages 4 inches (in.) per year at Frenchman Flat. Runoff
from the mountains occurs during brief intense storms, which mostly occur during the summer. The
runoff collectsin the lowest points in the ephemeral Frenchman Lake playa. (REECo, 1991b)

CAS05-16-01 islocated on the alluvial fan on the northeast edge of Frenchman Flat. To divert
surface water away from the Radioactive Waste Management Site (RWMYS), an engineered dike
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system was constructed. (REECo, 1991b) Part of this dike crosses through the landfill separating the

western one-third of the landfill from the remainder of the CAS.

Water Well 5b is located approximately 3 mi southwest from CAS 05-16-01 and was drilled 900 ft
into the alluvium near CAS 05-15-01. The static water level is approximately 684 ft bgs

(DOE/NV, 1996). An unknown quantity of water recharges annually from the surface and shallow
aluvium into the deeper Paleozoic carbonate rocks of the regional aquifer. The groundwater flows at
depth to the southwest eventually discharging at Ash Meadows southwest of the NTS

(DOE/NV, 1996).

2.1.2 Areab6

All three landfills within Area 6 are near the large, dry YuccaLake bed. The CAS 06-08-01 landfill
IS beneath the active Area 6 Equipment Yard. Corrective Action Sites 06-15-03 and 06-15-02 are
dightly southeast of CAS 06-08-01 and border the large, dry Yucca Lake bed.

Area 6 iswithin the Yucca Flat intermontane basin which istypical of basin-and-range structures.
The aluvium and tuff-filled valleys are rimmed mainly by sedimentary and volcanic rocks. Inthe
lowland areas, the consolidated rock units are overlain with alluvium. Onthe alluvia fans, the
aluvium comprises interbedded gravel, sand and silt with varying degrees of cementation.
(Cornwall, 1972)

The landfills are located approximately 20 ft above the Yucca L ake Playa at a surface elevation of
approximately 3,940 ft. About 10 ft of poorly sorted and weakly consolidated alluvium was exposed
in the walls of the landfill while open (i.e., under construction or operational). The alluvium
thickness was estimated to be up to 200 ft. (Frazier, 1988)

Area6 islocated in the Ash Meadows Groundwater Basin. Given the type of stratigraphy of the
Yucca Lake Playa, groundwater moves slowly through playa deposits and nonfractured volcanic
rocks (DOE/NV, 1996). The groundwater flow rate within valley-fill depositsis dependent on the
amount of clay and mineralization and on the degree of consolidation (DOE/NV, 1996). The
groundwater generally moves downward through alluvium and bedrock to the aquifer, flowing
southwest and discharging at Ash Meadows (DOE, 1988). The nearest water table datais Well C-1,
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which is located about one mile to the southeast. The water level at Well C-1 is about 1,540 ft bgs
(DOE/NV, 1996).

2.1.3 Areal?

The CAS 12-15-01 landfill islocated in Area 12 at 5,080 ft above mean sea level (amsl) between two
hills of exposed bedrock. Between these two hills, the landfill lies within relatively flat-lying
deposits of alluvium and colluvium composed of unconsolidated to moderately cemented boulders,
cobbles, pebbles, and sand. The aluvial and colluvial deposits within the region can reach
thicknesses up to 6,534 ft. (Sargent and Orkild, 1973; Frizzell and Shulters, 1990)

Based on the alluvial and colluvial thicknesses, the bedrock underlying the CAS can reach
thicknesses of as much as 6,500 ft to 14,500 ft bgs. The static composite water level in the vicinity of
the CASis approximately 1,540 ft bgs. This depth is based on information from Well ER-12-1
located near the base of the eastern slope of Rainer Mesa, along side the U12e tunnel access road
where it passes the base of Dolomite Hill. Well ER-12-1 islocated 2.3 mi from the CAS. (DRI, 1996)

Groundwater discharge is to the Amargosa groundwater system located south-southwest of the NTS
(Winograd and Thordarson, 1975).

2.1.4 Area?20

The CAS 20-15-01 landfill islocated in Area 20 and is positioned in an ashflow tuff which breaks up
into afine granular material when excavated. Drill hole U-20a0 is located approximately 3,500 ft
northwest of the CAS (Davis, 1988). U-20a0 was drilled to atotal depth of 2,150 ft bgs. The
borehole was drilled through a sequence of welded ash-flow deposits, ash-flows and associated
bedded tuffs, and terminated in rhyolitic lavas. Physical properties were assessed for the upper 722 ft
of the stratigraphic sequence. In general, the physical properties assessment found that the vitric
bedded tuffs and alluvium have higher porosities, as well as significant permeabilities. The denser
lavas and welded ash-flow tuffs tend to have lower porosities, but have higher permeabilities due to
fractures. The zeolitized bedded tuffs have very low permeabilities (REECo, 1993). This
stratigraphy isolates the surface impoundment producing an aquifer at a depth of 1,956 ft
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(REECo, 1993). Surface water runoff from the edges of the CASis directed away from the landfill
by the natural slope of the terrain (Davis, 1988).

2.1.5 Area?23

The CAS 23-15-03 landfill and dump site are located on an aluvial fan south of the Red Mountain
Range in Area 23 at approximately 3,690 ft amsl (USGS, 1983). An unnamed monitoring well
located about 0.7 mile (mi) from the active Area 23 Sanitary Landfill showed layers of sand and
gravel with periodic silt from 90 ft to 935 ft bgs; caliche/limestone and medium coarse sands from
935 to 1,039 ft bgs; layers of fine sand, sandstone chunks, fine gravel and clay, to sandstone clasts
and gravels, and to gravels and pebbles from 1,039 to 1,200 ft bgs; and coarse grained
quartzite-dolomite from 1,200 to 1,338 ft bgs. The monitoring well revealed two perched water
layers. These layers were encountered at 500 ft bgs and 1,080 ft bgs and were 1-ft and 11-ft thick,
respectively. The static water level was at 1,150 ft bgs. (BN,1997)

The nearest potable water well, Army Well 1, islocated approximately 3.5 mi to the southwest and is
3,154 ft amd. The static water level depth at thiswell is 690 ft bgs. (DOE/NV, 1996)

2.2  Operational History

The following subsections provide a description of the use and history of each of the CASsin CAU 5
that may have resulted in a potential release to the environment. The CAS-specific summaries are
designed to illustrate any significant known waste-generating activities or release. In general, solid
waste landfills consisted of burn pits and trenches measuring approximately 300 by 12 ft and about
12 ft deep (Norvell, 2001a). Interviewees reported that open burning was acommon practice until
1972 to reduce the amount of waste and suggested that anything could be found in these landfills
(Neagle, 2001). One interviewee reported no radiological waste was put in any of the CAU 5
landfills (Hoar, 20014); however, another interviewee (Tefft, 2001) stated that he dumped a cow from
the U.S. Environmental Protection Agency (EPA) Farm into the Area 6 Landfill trenches

(i.e., CAS06-15-02 or CAS 06-15-03). The EPA Farm cows were used to determine the animal
intake and retention of radionuclides (DOE/NV, 1997a). Landfills were routinely covered with
native soil when they became inactive (Norvell, 2001a).
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2.2.1 CAS 05-15-01, Sanitary Landfill

Thislandfill wasfirst identified asa CAS on August 21, 1995, by an ITLV field crew while on tour of
NTS landfills with personnel from the DOE. The landfill was operational from 1965 to 1971 and is
presumed to cover a 300 by 240-ft area delineated by four concrete monuments. Waste disposal in
the landfill may have included solid, liquid, and udge waste. Mounds are obvious on the landfill
surface and are believed to be covered trenches of waste. A depression in the soil cover is possibly a
trench or disposal pit whose cover has subsided more than the surrounding areas. Although the
physical boundaries of any burn pits were unable to be visually verified, burning is evident by burned
debris (e.g., wood, metal) protruding through the landfill surface.

2.2.2 CAS 05-16-01, Landfill

Thislandfill wasfirst identified asa CAS on August 21, 1995, by an ITLV field crew while on tour of
NTS landfills with personnel from the DOE. The landfill received construction debris from 1965 to
1971. The CASislocated partially within the Area5 RWMS site boundary. As many as four
trenches are believed to have been used to burn material before it was covered. The cover appears to
be native soil with some vegetation that has begun to invade the area. Four concrete monuments
delineate an area of approximately 505 by 160-ft that is presumed to be the boundaries of thislandfill.
Metal debrisislocated on the landfill surface. The RWMS flood control dike runs north and south
across the width of the landfill and cuts through the western one-third of the landfill. An area of
subsidence is located just east of the RWM S flood control dike.

2.2.3 CAS 06-08-01, Landfill

The CAS consists of alandfill located under the active Area 6 Equipment Yard. Thislandfill was
first identified in 1994 in the Surveillance on Inactive Landfills at the NTS (DOE/NV, 1994b). The
landfill is alleged to have been operational between 1969 and 1974, but historical aerial photos show
open trenches in the southwest corner in 1967. The dimensions of the landfill are unknown. The
entire equipment yard area was measured to be 2,200 by 1,000 ft. Four landfill monuments were
identified.

The landfill is believed to have accepted solid, liquid, and sludge waste types that included
construction debris, garbage, rubbish, and refuse, and possibly waste from the Area 6 cafeterias and
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support facilities. The equipment yard ground surface is currently covered with compacted soil and
peagravel.

Severa diesd, oil, hydraulic oil, and waste oil releases have been documented to have occurred on
the equipment yard or landfill cover asaresult of vehicle maintenance and vehicle part failures. The
spills on the surface of the operations equipment yard have Nevada Division of Environmental
Management (NDEM) case numbers and were properly reported to NDEP under subject regulations
(Elle, 1995). Other small releases were determined to be bel ow reporting thresholds and are not
reportable to NDEP. Operational spills and incidents that occurred after 1996 are not legacy and not
subject to FFACO inclusion.

2.2.4 CAS 06-15-02, Sanitary Landfill

This CAS consists of alandfill located along the southwestern edge of Yucca Lake positioned
between CAS 06-15-03 to the north and the Hydrocarbon Landfill to the south. The CAS wasfirst
identified during areview of the Potential Solid Waste Management Units (DOE/NV, 1992a) and the
Environmental Survey Action Plan (DOE/NV, 1990). The landfill wasin usein 1974. The dateit
became inactive is not certain with possible dates ranging from 1976 to 1989. Thereisasoasign
present at the landfill that reads, “ Sanitary Landfill Closed Jan. 1, 1976.” The landfill measures

750 by 384 ft. Thelandfill is marked by the landfill monuments that read, “ Sanitary Landfill.”

The landfill was designed to accept waste from Areas 3, 5, and 7 as well asthe Area 6 Control Point
(CP) Compound. The types of waste that were disposed into the landfill are believed to consist of
solid, liquid, dudge, sanitary trash, construction debris, concrete, asphalt, refuse, empty barrels, and
oil. The close proximity to CAS 06-15-03 and vague historical references suggest that this site may
potentially have received some of the same wastes as the CAS 06-15-03 landfill.

2.2.5 CAS 06-15-03, Sanitary Landfill; Burn Pit

This CAS consists of alandfill and aburn pit and is located along the southwestern edge of Yucca
Lakein Area 6, adjacent to CAS 06-15-02. The exact size of the landfill is not known; however,
during the preliminary assessment process, the landfill (based on the monuments) was measured at
approximately 888 ft by 574 ft. Based on preliminary assessment (PA) field observations, the landfill
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is believed to lie within the boundaries marked by the concrete landfill monuments. The CASwas
first identified during areview of the Potential Solid Waste Management Units (DOE/NV, 1992a)

and the Environmental Survey Action Plan (DOE/NV, 1990).

The landfill was designed to collect waste from various areasin the NTS including Areas 3, 5, and 7,
aswell astrash from the Area 6 CP Compound. It may have received test animals from the Area 15
EPA Farm. Thetypes of waste that were disposed into this landfill include diesel fuel, dead animals,
aerosol cans, sewage waste, trash, and possibly other types of waste. The landfill boundaries are
believed to be marked by monuments that read, “ Sanitary Landfill,” “Dead Animals,” “ Aerosol
Cans,” and “ Sewage Waste.”

This CAS was often confused with CAS 06-15-02 due to its proximity to CAS 06-15-02. The date
the CAS 06-15-03 landfill became inactive is uncertain. The landfill in CAS 06-15-03 was reported
to have become inactive in January 1974; however, an aerial photograph dated 1982 shows trenches
in the landfill that appear to be open. An interviewee states that he recalls using the trenches around
1986. Other documentation and interviews suggest dates of inactivity to include 1975 through 1980
or 1989.

2.2.6 CAS 12-15-01, Sanitary Landfill

This CASwasfirst identified during areview in Section L of the Resource Conservation and
Recovery Act (RCRA) Part B Permit Applications for Waste Management Activities at the Nevada
Test Ste (DOE/NV, 1992b) and was described as being an inactive landfill thought to possibly
contain hazardous wastes. According to historical documentation (Elle, 1996 and Liebendorfer,
1996a) and interviews (Hoar 2001a and Norvel, 2001a), solid waste was generated at the Area 12
Camp and disposed or burned at this landfill between 1961 and 1987. Kitchen grease from the
Area 12 camp was disposed in this landfill between 1985 and 1987. The landfill was reported during
an interview to have been associated with nearby tunnel testing (Neagle, 2001). The landfill includes
nine burial trenches. Based on the CAS layout, an areaidentified as the western landfill consists of
the waste trenches that are located to the west of a dirt access road which runs through the CAS from
northwest to southeast. The eastern landfill includes both the sanitary landfill and all the waste
trenches found to the east of the same road. Four of these trenches are identified by monuments
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indicating that “Kitchen Grease” was disposed in them, two trenches are labeled as having received

“Kitchen Grease/Aerosol Cans,” and three trenches are identified by monuments marked “ Sewage.”

To the west side of the dirt road, there is a concrete pad which is part of a discharge station for
portable toilet vacuum trucks. The active septic piping runs adjacent to the landfill from the
discharge station to a flow metering station, and then to either the leachfield or sewage lagoons
located east of the CAS. The concrete pad and associated septic piping are not included in the scope
of this CAS.

A decontamination effort at Area 12 was conducted after the accidental venting from the Baneberry
weapons-related test. Asaprecaution, all food, including canned goods from the cafeteria, was
reportedly buried in the “Area 12 Disposal Pit” (Brown, 1971) during the decontamination effort.
Interviewees report that this landfill did not receive radioactive materials that resulted from the

decontamination efforts (Hoar, 20014).

2.2.7 CAS 20-15-01, Landfill

Thelandfill islocated on the edge of Pahute Mesa about 300 ft west of the Buckboard M esa Road and
0.5 mi south of the Pahute Mesa Road intersection. An as-built engineering drawing indicates that
the landfill is approximately 542-ft long and 233-ft wide (REECo, 1969). This landfill wasinitially
identified asbeing “clean” at the time the Nevada Test Ste Inventory of Inactive and Abandoned
Facilities and Waste Stes (REECo, 1991a) was published. According to the NDEP Landfill
Inventory Survey (NDEP, date unknown), the landfill was 0.2 acres at the time the survey was
conducted and was a“sideslope’ type of operation that received approximately 50 tons per year of
separated wood and construction wastes. Due to the lack of waste manifests, the type of waste and
waste volume at this landfill is also unknown.

Historical documentation and interviews indicate that this landfill accepted construction waste
contributed by construction test activities (Davis, 1988) and possibly sanitary sewage during its
operational time frame from 1982 through 1991 (Hoar, date unknown and 2001b; REECo, 1992).

It isunlikely that waste was burned at this landfill because regulations prohibited the open burning of
waste after December 1972 and no physical evidence of burning waste was identified during the PA

process.
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Aerial photography indicates that this landfill was a single excavation or open dump and did not
contain trenches (RSL, date unknown; and Holmes and Narver, 1985). A borrow pit located across
the access road from the landfill is used for road construction soil and is not associated with the
landfill (Neagle, 2001). The known extent of the landfill is covered with uncompacted soil with a
small amount of construction debris lying on the surface. Four monuments denoting the landfill
boundariesidentified the site as a construction landfill. Thereisa sign adjacent to the west side of the
landfill that reads, “Danger High Voltage” (RSL, unknown). Another sign shown in a photograph
reads, “Landfill Closed” (RSL, unknown).

2.2.8 CAS 23-15-03, Disposal Site

The CAS consists of asurface disposal area and alandfill in close proximity to one another. The
landfill islocated within and adjacent to the Area 23 Sanitary Landfill compound and the disposal
areaislocated within the Wackenhut Services, Inc. (WSI) Protective Forces Training Complex
(PFTC) (Doyle, 2001). This complex includes an administrative and classroom building

(Building 1103), five firing ranges, support structures, and an ammunition and pyrotechnics storage
building (Building 1101).

Both areas are covered and dirt roads have been constructed on the surface. Transportainers,
vehicles, conexs, dumpsters, and other items are currently being stored on the surface of the landfill
while the surface of the disposal areaislittered with spent and unspent small arms ammunition from
training exercises conducted in the WSI PFTC.

Information has not been identified indicating how this site wasfirst identified in the FFACO;
however, historical documents revealed that the site was identified as a solid waste management unit
in 1987 (Frazier, 1987).

The disposal areaisapproximately 700-ft long by 100-ft wide on the north end and 215-ft wide on the
south end. It was active from 1970 to 1973. Material was burned in the disposal area between 1970
and 1971, then the area continued to be used for surface dumping until 1973. Material was coveredin
1972 and 1973 with asphalt removed from 200 Hill and then covered by soil (Norvell, 2001b).

Burned tires and other materia (e.g., tire soap) can be seen on the ground surface. Tire soap appears
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asa“green ooze” in two fenced areas located on the southern edge of the arterial road that runs

through the northern segment of the disposal area.

The landfill began being used for burning in 1952 (Frazier, 1987). The burn pit islocated in the
western most portion of the landfill and is separated from the other trenchesto the east by alarge
disturbed areathat may or may not have been used for disposal purposes. The burn pit was open from
1952 until 1971. In 1971, burning operations ceased and the area was used as alandfill until 1976.
During the mid to late 1980s the solid waste trenches were completely filled in (Doyle, 2001) and
became the foundation for the Area 23 Sanitary Landfill support operationsin 1993 (Kendall, 1993).

Directly east of the landfill are the Area 23 Hazardous Waste Trenches (CAU 112), which were
closed in accordance with FFACO regulatory requirements (Elle, 1996). The active Class |l Area 23
Sanitary Landfill receives nonhazardous solid waste (BN, 1997).

2.3 Waste Inventory

Process knowledge, interviews with former site employees, and general historical landfill practices
indicate that waste disposed in the landfills may include portable toilet waste, burned debris

(e.g., tires), oil, grease, hydraulic fluids, antifreeze, miscellaneous construction materias (e.g., light
ballasts, asbestos), and potentially hazardous wastes. These sources did not indicate that any of the
CASs addressed by this CAU were or were not used to dispose of material considered to be hazardous
waste by current standards. There is sufficient process knowledge to indicate that radiological
COPCs were not introduced to the CASs with the exception of CAS 06-15-02 and CAS 06-15-03
(Alderson, 2002). Former landfill workers that were interviewed reported that radioactive materials
(i.e., animal carcasses) from the EPA Farm experiments were disposed in the CAS 06-15-02 landfil |
and perhaps the CAS 06-15-03 landfill. Additional review of the radioanalytes used in these
experiments concluded that low concentrations of long-lived radioanalytes (e.g., plutonium-239) used
in animal studies along with the use of short-lived radioanalytes preclude the possibility of
encountering radiological contaminants that are detectable with handheld radiological survey
instruments at CAS 06-15-02 (Alderson, 2002). To confirm that radioactive materials are not
migrating from either CAS 06-15-02 or CAS 06-15-03, samples will be collected and analyzed for
Isotopic plutonium, strontium-90, and gamma-emitting radionuclides (i.e., americium-241).
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Available information was evaluated during the DQO process, and alist of potential contaminants
was developed and is described further in Section 3.2.

According to historical documentation (e.g., DOE/NV, 1992a; Frazier, 1987) and interviews

(e.g., Hoar 2001a; Norvel, 20014), large volumes of solid waste and possibly containerized liquid
were produced from and disposed in the vicinity of NTS projects. Trenches and surface dumping
were utilized to dispose the waste. Open burning of waste in trenches or on the surface was a
common practice to minimize the volume of waste to be buried. The landfills were covered with
native soil when they became inactive. Concrete monuments, often denoting waste streams, were
placed to identify the presumed landfill boundaries. No disposal records were identified during the
preliminary assessment of this CAU; therefore, the specifics of the waste disposed is mostly
dependent upon interviewees and historical documents. The types of waste suspected to be present in
each of the CASsis summarized below.

CAS 05-15-01, Sanitary Landfill; and CAS 05-16-01, Landfill - Construction debris disposal and
burning activities are the primary sources of potential waste at thesetwo CASs. The types of waste
believed to have been accepted at these CASs consist of solid, liquid, and dudge.

CAS 06-08-01, Landfill - Waste types at this CAS include disposed and burned construction debris,
garbage, rubbish, and refuse, in addition to the waste received from the Area 6 cafeteria and support
facilitieson adaily basis.

CAS 06-15-02, Sanitary Landfill; and CAS 06-15-03, Sanitary Landfill; Burn Pit - The sources of
potential waste at these two landfills are expected from solid, liquid, and Sludge. The sources of
potential waste at CAS 06-15-02 are from the previous disposal of construction debris, concrete,
asphalt, refuse, empty barrels, oil, Area 6 CP Compound trash, and related burning activities.

It isbelieved that the CAS 06-15-03 landfill was constructed to accept waste from various areasin the
NTS, including Areas 3, 5, 7, and trash from the Area 6 CP Compound. It may have received test
animal carcassesfrom the Area 15 EPA Farm. Live animalswere injected with radioactive materias
for these experiments (DOE/NV, 1995) and their remains may have been disposed in the

CAS 06-15-03 landfill upon the completion of the experiments. Animal carcasses, primarily not
associated with biological testing, were routinely doused with diesel fuel to facilitate the decaying
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process and/or burned. Thetest animal carcasses may potentially serve as arelease source for

plutonium-239, americium-241 (Alderson, 2002), and strontium-90 (Adams, 2002).

Based on the presence of landfill monuments and historical information, the type of wastes expected
consists of solid (e.g., construction debris, sanitary waste, animal remains), liquid (e.g., aerosol cans,
diesdl fuel), and dudge (e.g., sewage waste). The close proximity of CAS 06-15-02 to CAS 06-15-03
and vague historical references suggest that CAS 06-15-02 may potentially have received some of the
same wastes as CAS 06-15-03.

CAS 12-15-01, Sanitary Landfill - According to historical documentation (Elle, 1996 and
Liebendorfer, 1996a), interviews (Hoar, 2001a and Norvell, 2001a), and Site visits, the source of
potential waste for thislandfill isthe disposal of solid waste from Area 12 Camp, construction debris,
refuse, sewage, wood, metal, rubbish, garbage, kitchen grease, aerosol cans, and associated burning
activities. A decontamination effort at Area 12 was conducted after the accidental venting from the
Baneberry weapons-related test. Asaprecaution, all food, including canned goods from the cafeteria,
was reportedly buried in the Area 12 Disposal Pit (Brown, 1971) during the decontamination effort.
Interviewees report that this landfill did not receive radioactive materials that resulted from the
decontamination efforts (Hoar, 20014).

CAS 20-15-01, Landfill - Thislandfill allegedly accepted construction waste from Pahute Mesa
(Elle, 1996) and possible sanitary waste. It isunlikely that waste was burned at this landfill because
regulations prohibited the open burning of waste after December 1972 and no physical evidence of
burning waste was identified during the PA process.

CAS 23-15-03, Disposal Site- Thissiteis assumed to have received the majority of its waste from
Areas 22 and 23 due to its proximity to Mercury. The types of wastes at this CAS may include
burned solid, liquid, dudge, and containers (i.e., aerosol, liquids, and compressed gas).

Potentially hazardous steam jenny wastewater, including pesticide rinse water, from Quonset 800 was
disposed in the hazardous waste trenches. Due to the proximity of the hazardous waste trenches to
the landfill, the steam jenny wastewater may have also been disposed in thelandfill (DOE/NV, 1990).
Pesticide analytes were detected from the laboratory analysis of samples collected in the Quonset 800
area during the corrective action investigation of CAU 340, NTS Pesticide Release Sites. The
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pesticide analytes included 4,4'-DDD; 4,4 -DDE; 4,4 -DDT,; chlordane; aldrin; alpha-benzene
hexachloride (BHC), beta-BHC, and gamma-BHC (also known as Lindane); dieldrin; endosulfan I;
endosulfan I, endosulfan sulfate; endrin; endrin aldehyde; heptachlor; and heptachlor epoxide.
(DOE/NV, 1998a).

24 Release Information

The PA process did not identify any known releases from the CASs; however, the potential for
releases from the CASs exists based on the general CSM developed during the DQO process. The
landfills are inactive and abandoned and no monitoring has taken place to determine if contaminants
are migrating vertically or laterally. The sources of potential releases are varied, but are generally
representative of the general CSM elements. Contaminated solid, liquid, and sludge waste may have
been directly disposed into unlined landfill trenches or directly to the surface. Contaminants may
have migrated into and impacted soil surrounding the disposed waste. Exposure pathwaysare limited
to oral ingestion, inhalation, and dermal contact of soils by site workers due to disturbance of

contaminated soils.

The Area 6 Equipment Yard wasin place before the construction of CAS 06-08-01. Asthe Area 6
Equipment Yard expanded, the yard was constructed over the inactive CAS 06-08-01. Several
releases involving diesedl, ail, hydraulic oil, and waste oil have been documented (Clark, 1991; Clark,
1992a; Clark 1992b; Latham, 1996a; L atham, 1996b; and Schlick, 1996). The spillson the surface of
the Area 6 Equipment Yard have NDEM Case Numbers (Elle, 1992) and were properly reported to
NDEP under Nevada Administrative Code (NAC) 445A.347(2)(c) (NAC, 2000e). Small releases
were not reported if they were determined to be below reporting thresholds. A review of the available
release records indicate that rel eases were remediated or the volume of release was limited and should

not have significantly impacted the landfill.

A leachfield connected to an active septic system servicing WSI buildings 1101 and 1103 may extend
into the northeastern portion of CAS 23-15-03. The leachfield is not considered to be a part of the
scope of this CAS. A leachfield connected to an active septic system servicing the Area 12 camp has
recently been installed near the east end of the CAS 12-15-01 landfill. It isuncertain if the sewage
from these leachfields have impacted these landfills. Any physical impacts to the landfills by the
leachfields may become evident during the investigation of these CASs.
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2.5 Investigative Background

A surveillance of inactive landfills at the NTS was conducted in 1993. The purpose of the
surveillance was to determine which of the inactive landfills on the NTS required additional work to

ensure compliance with State of Nevada solid waste regulations.

Four CAU 5 landfillswereidentified in thissurveillance. The surveillance stated that “...the markers
should be dated with the years the landfills were operational and the year they were covered.” No
action was required for CASs 06-08-01 and 06-15-02. It was stated in the surveillance that the above
mentioned CASs had landfills that were active prior to 1991 (Elle, 1994).

On March 25, 1996, DOE, Nevada Operations Office (DOE/NV) submitted a letter to NDEP to
promote the CAU 5 landfills from Appendix Il to Appendix IV of the FFACO which would
essentially close the landfills with no further action (Elle, 1996). In July of 1996, NDEP responded
by indicating that the types of wastes disposed in the landfills were “...inadequately described,
lacking information supporting a determination that these sites were not hazardous or that
contaminants were not migrating from them into the environs...” (Liebendorfer, 1996a). The NDEP
concluded that due to the absence of acceptable documentation, none of the CA Ss could be confirmed
closed and transferred to Appendix 1V of the FFACO. The eight CASswithin CAU 5 ultimately
remained in Appendix Il of the FFACO (Liebendorfer, 1996b).

No previous characterization or remediation information has been identified for the CAU 5 CASs.
However, analytical results for some of the hydrocarbon releases that occurred within the Area 6
equipment yard and within the vicinity of CAS 06-08-01 are available and show total petroleum
hydrocarbons (TPH) and Toxicity Characteristic Leaching Procedure (TCLP) metals were detected in
the soil below regulatory levels. A review of the available release records indicate that releases were
remediated or the volume of release was limited and should not have significantly impacted the
landfill.

In accordance with the NNSA/NV National Environmental Policy Act (NEPA) Compliance Program,
aNEPA checklist will be completed prior to commencement of Siteinvestigation activitiesat CAU 5.
This checklist is used by NNSA/NV project personnel to evaluate their proposed projects against a
list of several potential impacts which include, but are not limited to, air quality, chemical use, waste
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generation, noise level, and land use. Completion of the checklist resultsin a determination of the
appropriate level of NEPA documentation by the NNSA/NV NEPA Compliance Officer.

The following subsection describes previous sampling efforts that were conducted at |ocations within
or near CAS 06-08-01 and CAS 23-15-03.

2.5.1 Previous Sampling Efforts

Area 6 Equipment Yard

The Area 6 Equipment Yard wasin place before the construction of CAS 06-08-01. Asthe Area 6
Equipment Yard expanded, the yard was constructed over the inactive CAS 06-08-01. Several
releases involving diesdl, ail, hydraulic oil, and waste oil have been documented (Clark, 1991; Clark,
1992a; Clark 1992b; Latham, 1996a; L atham, 1996b; and Schlick, 1996). The spillson the surface of
the Area 6 Equipment Yard have NDEM Case Numbers (Elle, 1992) and were properly reported to
NDEP under Nevada Administrative Code (NAC) 445A.347(2)(c) (NAC, 2000e).

Area 23 Surface Disposal Site

Five surface soil samples consisting of soil and green ooze were collected as preliminary information
for CAS 23-15-03 (Stokowski, 1999). Analytical resultsindicated that the green ooze did not contain
regulated constituents above PALs. Analytes detected were acetone; toluene;
trichlorofluoromethane; methylene chloride; 2-butanone; ethyl benzene; m, p-xylene; styrene;
bis(2-ethylhexyl)phthal ate; 2-methylnapthal ene; phenanthrene; chlordane; lindane; 4, 4 -DDT;
heptachlor; 4, 4-DDD; dieldrin; heptachlor epoxide; 4, 4 -DDE; aroclor-1254; arsenic; selenium,
barium; chromium; cadmium; mercury; and lead. The area sampled isin the central portion of the
disposal site within CAS 23-15-03 in CAU 5.
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3.0 Objectives

This section presents an overview of the DQOsfor CAU 5 and the development of the general CSM.
Also presented are the COPCs and PAL s for the investigation.

3.1 Conceptual Site Model

The CSM describes the most probable scenario for current conditions at each site and defines the
assumptions that are the basis for identifying appropriate sampling strategy and data collection
methods. The general CSM was developed for CAU 5 using assumptions formulated from historical
background information, potential contaminant sources, knowledge from studies of similar sites, and
data from previous sampling efforts presented in Section 2.0. A discussion in Section A.1.1.3 also

provides information on the CSM.

3.1.1 Future Land Use

Future land-use scenarios limit future uses of the CASsto various nonresidential (i.e., industrial)
uses. Exposure scenarios for sites located within the NTS boundaries are limited by the future
land-use scenarios to site workers who may be exposed to COPCs through oral ingestion, inhalation,
or dermal contact (absorption) of soils and/or debris (e.g., equipment, concrete) due to inadvertent
disturbance of these materials. Alternative 3, Expanded Usg, is used to consider future land-use
scenarios at the NTS to include al currently planned and proposed projects, all currently ongoing
NNSA/NV and interagency programs and operations described in Alternative 1, Continue Current
Operations (No Action Alternative), and potential project activities resulting from other DOE
Environmental Impact Statements (EISs). (DOE/NV, 1996)

The CAU 5 CASs are within the following future land-use zones (DOE/NV, 1998b):

* Research, Test, and Experiment Zone - CAS 05-15-01

* NTSReserved Land-Use Zone - CAS 05-16-01, CAS 06-15-02, CAS 06-15-03, and
CAS 23-15-03

« Defense Industrial Land-Use Zone - CAS 06-08-01



CAU 5 CAIP
Section: 3.0
Revision: 0
Date: 05/30/2002
Page 22 of 70

* Nuclear and High Explosive Test Land-Use Zone - CAS 12-15-01

¢ Nuclear Test Land-Use Zone - CAS 20-15-01

3.1.2 Exposure Pathways

Exposure pathways to site workers include oral ingestion, inhalation, and dermal contact of soilsdue
to disturbance of contaminated soils.

Groundwater is not expected to have been impacted because of its significant depth and the
environmental conditions (i.e., arid climate and relatively low permeability soils) are not conduciveto
downward migration. Groundwater contamination is not considered a likely scenario at CAU 5. The
depth to groundwater varies for each CAS from 684 ft bgsin Area5 to 2,600 ft bgsin Area 12.
Perched water layers may be present near CAS 23-15-03 in Area 23 at 500 ft bgs and 1,080 ft bgs
(BN, 1997).

3.1.3 Release Mechanisms

Release mechanisms at the CAU 5 CASs include direct release to the surface or trenches, release of
contaminants through burning activities, and leaching of contaminants from materials.

3.1.4 Migration Pathways

Percolation of precipitation through soil serves as adriving force for downward migration of
contaminants. However, the annual average precipitation on the valleys ranges from 3 to 6 inches
and on most of the ridges and mesas precipitation averages less than 10 inches. The potential annual
evaporation was estimated to range from 60 to 82 inches per year, or roughly 5 to 25 times the annua
precipitation. (Winograd and Thordarson, 1975).

Contamination, if present, is expected to be contiguous to the release site. Concentrations are
expected to decrease with distance and depth from the landfills and disposal areas. In the case of
surface disposal areas, surface contamination concentrations are expected to decrease outward from
the edges of the dump site. Surface soil downgradient of any surface release would more likely be
impacted than upgradient surface soil.
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3.1.5 Exposure Points

Exposure points are most likely in subsurface soil at the base of landfills or at the base of the
depression in areas of subsidence located within the surface boundaries of alandfill. Exposure points
for adisposal site are most likely at the interface between the disposal site and the native ground
surface asin the case of CAS 23-15-01. At CASswhere the disposal site islocated within the surface
boundaries of alandfill, the exposure point would be expected at the interface of the disposal site and
the native surface. It is possible that sludge layers may be present within the landfills where COPCs
would be expected at the base of the individual sludge and the native soil fill material separating the
layers.

3.1.6 Additional Information

Additional topographic information for CAU 5 will be limited to the vicinity of the CASs. The
information to be gathered primarily consists of the presence of an arroyo cross-cutting the surface
nearby and within CASs, such as CAS 23-15-03. In addition, geodetic surveys will be conducted on
landfill covers.

General surface and subsurface soil descriptions will be observed and recorded during the corrective
action investigation. If bedrock is contacted during the investigation, then the stratigraphy and
lithology will be recorded as well.

Climatic conditions for the CAU are well documented and have been addressed in the CSM. No

further information is required.

Groundwater datafor the CAU is known and has been addressed in the CSM. No further information
isrequired.

Existing floodplain studies are available and will be considered during corrective action, as

necessary. No further information is required.

The presence of infrastructures is known. Additional information regarding the potential impact of
infrastructures on four CASswill be determined during the corrective action investigation. The
infrastructures and their respective CASs are the equipment yard associated with CAS 06-08-01,; the
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RWMS dike near CAS 05-16-01, the active leachfield, active landfill, and WSI facility near
CAS 23-15-03; and the active sewage piping, leachfield or sewage lagoons, and flow metering
station, at CAS 12-15-01.

3.2 Contaminants of Potential Concern

Types of contaminants that might be present were identified through areview of site history

documentation, process knowledge, personal interviews, and inferred activities associated with the

CAU. Table 3-1 providesalist of COPCs.

Table 3-1
Phase | Contaminants of Potential Concern for CAU 5
CAS Chemical COPCs Radiological COPCs Source of Information
05-15-01 Diesel fuel, grease None identified Neagle, 2001; IT, 2001a
05-16-01 Diesel fuel None identified Neagle, 2001
06-08-01 Diesel fuel None identified Neagle, 2001
. . Plutonium-239, Americium -241, Norvell, 2001a;
06-15-02 Diesel fuel, oil Strontium-90 Alderson, 2002;
06-15-03 Diesel fuel, oil Plutonium-239, Americium -241, Alderson, 2002
Strontium-90
. . - Neagle, 2001; Norvell,
12-15-01 Diesel fuel, grease, solvents None identified 2001a; IT, 2001a
20-15-01 None identified None identified Not Applicable
Diesel fuel; 4,4’ - DDD;
4,4-DDE; 4,4’ - DDT;
chlordane; aldrin; alpha,
beta, and gamma BHC;
R .’ . . Neagle, 2001; Norvell,
23-15-03 dieldrin; enqosulfan l; None identified 2001b: DOE/NV, 1998a
endosulfan II; endosulfan
sulfate; endrin; endrin
aldehyde; heptachlor;
heptachlor epoxide

Laboratory analysis of environmental soil sampleswill provide the means for quantitative

measurement of the COPCs. To ensurethat laboratory analyses are sufficient to detect contamination

in soil samples at concentrations exceeding the minimum reporting limit (MRL), Phase | chemical
and radiological parameters of interest have been selected for each CAS. For each CAS, the Phase |

chemical parameters for soil samples include:
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Volatile organic compounds (VOCs)

Semivolatile organic compounds (SVOCs)

Polychlorinated biphenyls (PCBs)

Pesticides (for CAS 23-15-03 only)

Petroleum hydrocarbons (diesel- and gasoline-range organics [C,-Cyl)
RCRA metals, plus nickel and zinc

Dioxins (only if PCBs are detected)

Phase | radiological parameters include:

e Gamma-emitting radionuclides (i.e., americium-241)

e Strontium-90 (only if field-screening results [FSRs] for beta exceed field-screening levels
[FSLs] at CAS 06-15-02 and CAS 06-15-03 only)

e Isotopic plutonium (for CAS 06-15-02 and CAS 06-15-03 only)

If additional sampling is necessary, parameters will be limited to COCs identified by Phase |
analytical results, and the appropriate NNSA/NV and NDEP representatives will be notified.

3.3 Preliminary Action Levels

Laboratory analytical results for soil samples will be compared to the following PALs to evaluate if

COCsare present or migrating:

* EPARegion 9 Risk-Based Preliminary Remediation Goals (PRGs) for chemical constituents
inindustrial soils (EPA, 2000).

» Background concentrations for metals will be used instead of PRGs when natural background
exceeds the PRG, asis often the case with arsenic. Background is considered the mean plus
two times the standard deviation of the mean for sediment samples collected by the Nevada
Bureau of Mines and Geology throughout the Nellis Air Force Range (NBM G, 1998;

Moore, 1999).

* TheTPH action limit of 100 mg/kg per the NAC 445A.2272 (NAC, 2000e).

» ThePALsfor radionuclides are isotope-specific and defined as the maximum concentration
for that isotope found in samples from undisturbed background locations in the vicinity of the
NTS (McArthur and Miller, 1989; US Ecology and Atlan-Tech, 1992; DOE/NV, 1999b). The
PAL isequal to the minimum detectable concentration (M DC) for isotopes not reported in soil
samples from undisturbed background locations or if the PAL islessthan the MDC (see
Table 3-3).
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For detected chemical COPCs without established PRGs, a similar protocol to that used by EPA
Region 9 will be used in establishing an action level for those COPCs listed in the Integrated Risk
Information System (IRIS) Database (EPA, 2002).

The comparison of laboratory results to PALs will be discussed in the Corrective Action Decision
Document (CADD). Laboratory results above action levels indicate the presence of COCs at levels
that may require corrective action. The evaluation of potential corrective actions and the justification
for apreferred action will be included in the CADD based on the results of thisfield investigation.
Proposed cleanup levels will be presented in the CADD.

3.3.1 Field-Screening Levels

Field screening may beinstituted in the field to assist in providing additional semiquantitative
measurements. The field-screening results (FSRs), along with other biasing factors, may help guide
the selection of the most appropriate sampling location for collection of laboratory samples. The
following action levels may be used for on-site field screening:

e TheVOC field-screening level (FSL), using the headspace method, is 20 parts per million
(ppm) or 2.5 times background, whichever is greater.

e TheTPH field-screening level is 75 ppm measured using an appropriate field-screening
method (e.g., Handby or an equivalent method).

» Theradiological (aphaand beta/gamma) FSL for soil samplesisthe mean background count
rate plus two times the standard deviation of the mean background activity (Adams, 1998).
Field-screening concentrations exceeding FSLs for radionuclides indicate potential contamination at
that sample location. Thisinformation will be documented and the investigation will be continued in
order to delineate the extent of contamination. Additionally, this data may aso be used to select
discretionary samples to be submitted for laboratory analysis.

3.4 DQO Process Discussion

The DQOs are qualitative, semiquantitative, and quantitative statements that define the type, quantity,
and quality of data required to support evaluations of potential closure alternativesfor CAU 5. The
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DQOswere devel oped to identify data needs and clearly define the intended use of the environmental
data, and to design a data collection program that will satisfy these purposes.

Details of the DQO process are presented in Appendix A. During the DQO discussion for this CAU,
theinformational inputs or data needs to resolve problem statements and decision statements were
documented. Criteriafor data collection activities were assigned. The analytical methods and
reporting limits prescribed through the DQO process, as well asthe DQIsfor laboratory analysissuch
as precision and accuracy requirements, are provided in more detail in Section 6.0 of this CAIP.
Laboratory datawill be assessed to confirm or refute the conceptual model and determine if the
DQOs were met based on the DQI's of precision, accuracy, representativeness, completeness, and

comparability. Other DQIs may be used, such as sensitivity.

The DQO decision flow process applied to the CAU 5 investigation is depicted in Figure A.1-2. This
decision process starts with a Phase | investigation for all CASs. If laboratory data obtained from the
Phase | investigation indicates the presence of COCs, the process will continue with a Phase |1
investigation. The process ends with no further investigation of the site based on the laboratory
analytical results of the environmental samples and having al the data required for selection of a
corrective action. The corrective action alternative closure-in-place will be evaluated for each CAS
with COCs.

Analytica methods and MRLsfor each chemical parameter are provided in Table 3-2. TheMRL isa
practical reporting limit that ensures data generated by the laboratory will be usable by the
investigation.

Radiation MRL s were devel oped considering both the MDCs and the PAL s (Adams and

Dionne, 2000). The MDCs, PALs, and MRLsfor radionuclides are provided in Table 3-3. TheMDC
Is the smallest amount of activity of a particular parameter that can be detected in a sample with an
acceptable level of error. The MDCslisted in Table 3-3 are typical default levels available for a

commercia radioanalytical |aboratory.



Table 3-2
Analytical Requirements for CAU 5

(Page 1 of 4)

CAU 5 CAIP
Section: 3.0
Revision: 0
Date: 05/30/2002
Page 28 of 70

RCRA Hazardous

Medium Analytical Minimum Laboratory Percent Recovery
Parameter/Analyte or Matrix Method Reporting Limit Waste Eﬁ]gitjlatory Precision?® (%R)°
ORGANICS
. . Aqueous Parameter-specific
-(r:%tr?: \goJiEI:(SggSC - 8260B° estimated Not Applicable (NA) Laboratory-specific® Laboratory-specific®
p Soil quantitation limits¢
Toxicity Characteristic
Leaching Procedure
(TCLP) VOCs
Benzene 0.050 mg/L* 0.5mg/L’
Carbon Tetrachloride 0.050 mg/L* 0.5mg/L’
Chlorobenzene 0.050 mg/L* 100 mg/L'
Chloroform 0.050 mg/L* 6 mg/L'
1,2-Dichloroethane 0.050 mg/L* 0.5 mg/L' - -
T 0 Aqueous 1311/8260B° 5050 TalL? AT Laboratory-specific® Laboratory-specific®
,1-Dichloroethene . mg .7 mg,
Methyl Ethyl Ketone 0.050 mg/L¢ 200 mg/Lf
Tetrachloroethene 0.050 mg/L* 0.7 mg/Lf
Trichloroethene 0.050 mg/L¢ 0.5 mg/Lf
Vinyl Chloride 0.050 mg/L* 0.2 mg/L'
Total Semivolatile Aqueous Parameter-specific
Organic Compounds - 8270C° estimated NA Laboratory-specific® Laboratory-specific®
(SVOCs) Soil quantitation limits®
TCLP SVOCs
o-Cresol 0.10 mg/L® 200 mg/L'
m-Cresol 0.10 mg/L® 200 mg/Lf
p-Cresol 0.10 mg/L® 200 mg/Lf
Cresol (total) 0.30 mg/L® 200 mg/Lf
1,4-Dichlorobenzene 0.10 mg/L® 7.5 mg/Lf
2,4-Dinitrotoluene 0.10 mg/L* 0.13 mg/L'
Hexachlorobenzene 0.10 mg/L® 0.13 mg/Lf - -
m E—" Aqueous 1311/8270C° T TE oSl Laboratory-specific® Laboratory-specific®
exachlorobutadiene .10 mg. .5 mg,
Hexachloroethane 0.10 mg/L® 3 mg/L'
Nitrobenzene 0.10 mg/L® 2 mg/L'
Pentachlorophenol 0.50 mg/L* 100 mg/L'
Pyridine 0.10 mg/L® 5 mg/L'
2,4,5-Trichlorophenol 0.10 mg/L® 400 mg/L"
2,4,6-Trichlorophenol 0.10 mg/L® 2 mg/Lf
i Aqueous - ifi
Bfgrl]yecnr;,lg ”(r;ggi) qS . 8082° Pararg]celtq%sgeuflc NA Laboratory-specific® Laboratory-specific®
oi
ioxi Aqueous 0.00001 Mg/l
(inclu?j:)si(llri]zrans) qS . 8290 GYTm ‘/‘lkg NA Laboratory-specific® Laboratory-specific®
oi . g/kg
Aqueous h
Gasoline 0.1 mg/L
Soil
Total Petroleum Gasoline 80158 0.5 mglkg" o .
Hydrocarbons (TPH) | modified® NA Laboratory-specific Laboratory-specific
Cg-C
[CCagl Agueous 0.5 mg/L"
Diesel
Soil Diesel 25 mg/kg"
Aqueous
To be determined
Ethylene Glycol Soil msgéﬁii d gg?er::g ;;Tén;#nn.}[ NA Laboratory-specific® Laboratory-specific®
oi

study
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. . L RCRA Hazardous
Medium Analytical Minimum Laboratory Percent Recovery
Parameter/Analyte or Matrix Method Reporting Limit Waste Eﬁ]gitjlatory Precision?® (%R)°
Total Pesticides
Aqueous 0.1 pg/L°®
4,4-DDD d - 8081A° Ho
Soil 3.3 pg/kg?
Aqueous 0.1 pg/L?
4,4-DDE d - 8081A° Ho
Soil 3.3 pgrkg?
Aqueous 0.1 pg/L?
4,4-DDT d - 8081A° Ho
Soil 3.3 pgrkg?
Aqueous 0.05 pg/L®
Aldrin d - 8081A° HO
Soil 1.7 pg/kg®
Aqueous 0.05 pg/L?
alpha chlordane - 8081A°
Soil 1.7 pgrkg®
Aqueous 0.05 pg/L?
beta chlordane - 8081A°
Soil 1.7 pgrkg®
Aqueous 0.05 pg/L?
alpha (BHC) - 8081A°
Soil 1.7 pgrkg®
Aqueous 0.05 pg/L?
beta (BHC) - 8081A°
Soil 1.7 pg/kg®
Aqueous 0.05 pg/L9
delta (BHC) - 8081A°
Soil 1.7 pg/kg®
. Aqueous 0.05 pg/L?
gamma - BHC (Lindane) - 8081A°
Soil 1.7 pgrkg®
Aqueous 0.05 pg/L?
gamma - Chlordane - 8081A°
Soil 1.7 pgrkg® . .
~ EATTE NA Laboratory-specific® Laboratory-specific®
ueous .
dieldrin d - 8081A° i
Soil 3.3 pg/kg?
Aqueous 0.05 pg/L?
endosulfan | - 8081A°
Soil 1.7 pgrkg®
Aqueous 0.1 pg/L®
endosulfan Il q - 8081A° K9
Soil 3.3 pgrkg?
Aqueous 0.1 pg/L?
endosulfan sulfate - 8081A°
Soil 3.3 pgrkg?
Aqueous 0.1 pg/L?
endrin d - 8081A° i
Soil 3.3 pgrkg?
. Aqueous 0.1 pg/L?
endrin aldehyde - 8081A°
Soil 3.3 pgrkg?
. Aqueous 0.1 pg/L?
endrin keytone - 8081A°
Soil 3.3 pg/kg?
Aqueous 0.05 pg/L?
heptachlor - 8081A°
Soil 1.7 pgrkg®
. Aqueous 0.05 pg/L?
heptachlor epoxide - 8081A°
Soil 1.7 pg/kg®
Aqueous 0.5 pg/L?
methoxychlor - 8081A°
Soil 17.0 pg/kg?
Aqueous 5.0 pg/L?
toxaphene d - 8081A° Ho
Soil 170.0 pg/kg?
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. . . RCRA Hazardous
Medium Analytical Minimum Laboratory Percent Recovery
Parameter/Analyte or Matrix Method Reporting Limit Waste Eﬁ]gitjlatory Precision?® (%R)°
TCLP Pesticides
alpha chlordane 0.0005 mg/L® 0.03 mg/Lf
gamma chlordane 0.0005 mg/L? 0.03 mg/Lf
endrin 0.001 mg/L9 0.02 mg/Lf
heptachlor 0.0005 mg/L9 0.008 mg/L"
heptachlor epoxide Aqueous 1311/8081A° 0.0005 mg/L? 0.008 mg/L' Laboratory-specific® Laboratory-specific®
Lindane g t
(Gamma-BCH) 0.0005 mg/L' 0.4 mg/L
methoxychlor 0.005 mg/L® 10.0 mg/L®
toxaphene 0.05 mg/L® 0.5 mg/L¢
INORGANICS
Total Metals
] Agueous 6010B° 10 pg/L" 20
Arsenic -
Soil 6010B° 1 mg/kg"' 35°
) Aqueous 6010B° 200 pg/L™' 20
Barium -
Soil 6010B° 20 mg/kg™’ 35°
) Aqueous 6010B° 5 pg/L™ 20"
Cadmium - 5
Soil 6010B° 0.5 mg/kg"! 35
. Aqueous 6010B° 10 pg/L™! 20"
Chromium Soil 6010B° 1 mg/kg"' 35°
o mokg Matrix Spike
Aqueous 6010B° 3 pg/L“" 20" Recovery
Lead - i
Soil 6010B° 0.3 mg/kg™’ NA 35° 75-125
Mercury Aqueous 7470A° 0.2 pg/LM 20 Laboratory Control
Soil T471A° 0.1 mg/kg"' 35° Sample Recovery
80 - 120'
] Agueous 6010B° 40 pg/L™ 20"
Nickel -
Soil 6010B° 4 mg/kg™' 35°
) Aqueous 6010B° 5 pg/L™ 20"
Selenium -
Soil 6010B° 0.5 mg/kg"! 35°
. Aqueous 6010B° 10 pg/L™! 20"
Silver -
Soil 6010B° 1 mg/kg"' 35°
- Aqueous 6010B° 20 pg/L™ 20"
inc
Soil 6010B° 2 mg/kg™' 35°
TCLP RCRA Metals
Arsenic 0.10 mg/L" 5 mg/L
Bari 2 mg/LM 100 mg/L' . .
anum mg mg Matrix Spike
Cadmium 0.05 mg/L" 1 mg/Lf Recovery
Chromium 1311/6010B°¢ 0.1 mg/L™! 5 mg/L" 75-125
Adueous | 3311 /7470a° T r 20
Lead 0.03 mg/L™ 5 mg/L Laboratory Control
Mercury 0.002 mg/L™! 0.2 mg/L' Sample Recovery
- 80 - 120'
Selenium 0.05 mg/L"' 1 mg/L’
Silver 0.1 mg/L"' 5 mg/L'
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Table 3-2
Analytical Requirements for CAU 5

(Page 4 of 4)

. . . RCRA Hazardous
Medium Analytical Minimum Laboratory Percent Recovery
Parameter/Analyte or Matrix Method Reporting Limit Waste Eﬁ]gitulatory Precision?® (%R)°
RADIOCHEMISTRY
Gamma-Emitting Aqueous EPA 901.1 )
Radionuclides - = Relative Percent
Soil HASL-300 The Minimum Difference (RPD) I_Saboralltog Control
Gross Reporting Limits and 20% (Aqueous) ampsg ltzaglovery
Alpha/Beta-emitting Aqueous EPA 900.0' Minimum Detectable NA 35% (Soil)' )
radionuclides Activities for
ASTM Radionuclides are Normalized
. . Aqueous D3865-97™ given in Table 3-3 Difference (ND) Chemical Yield
Isotopic Plutonium _2<ND<2% 30-105"
Soil HASL-300'
AQUEOUS ASTM Relative Percent
q D5811-95™ The Minimum Difference (RPD:) Chemical Yield
Reporting Limits and 20% (Aqueous) 30-105"
. Minimum Detectable 35% (Sml)
Strontium-90 ) | Activities for NA Laboratory Control
Soil HASL-300 Radionuclides are Normalized Sample Recovery
given in Table 3-3 Difference (ND) 80-120'
-2<ND<2"
Geotechnical and . See . .
Hydrological Properties Soil Table 4-1 NA NA Laboratory-specific Laboratory-specific

“Relative percent difference (RPD) is used to calculate precision. Precision is estimated from the RPD of the concentrations measured for the matrix spike and
matrix spike duplicate or of laboratory, or field duplicates of unspiked samples. It is calculated by:
RPD =100 x {(|A,-A|)/[(A,*+A,)/2]}, where
A, = Concentration of the parameter in the initial sample aliquot,
A2 Concentration of the parameter in the duplicate sample aliquot

BThe %R is used to calculate accuracy. Accuracy is assessed from the recovery of parameters spiked into a blank or sample matrix of interest, or from the
recovery of surrogate compounds spiked into each sample. The recovery of each spiked parameter is calculated by: %R = 100 x (A,-A,/A,), where
A, = Concentration of the parameter in the spiked sample,
A, = Concentration of the parameter in the unspiked sample,
An Concentration increase that should result from spiking the sample

The EPA Test Methods for Evaluating Solid Waste Physical/Chemical Methods, 3rd Edition, Parts 1-4, (SW-846) CD ROM, Washington, DC (EPA,1996)
Estlmated Quantitation Limit as given in SW-846 (EPA, 1996)
€In-House generated RPD and %R Performance Criteria. It is necessary for laboratories to develop in-house performance criteria and compare them to those
in the methods. The laboratory begins by analyzing 15 to 20 samples of each matrix and calculating the mean %R for each
parameter. The standard deviation (SD) of each %R is then calculated, and the warning and control limits for each parameter are established at + 2 SD and
+ 3 SD from the mean, respectively. If the warning limit is exceeded during the analysis of any sample delivery group (SDG), the
laboratory institutes corrective action to bring the analytical system back into control. If the control limit is exceeded, the sample results for that SDG are
considered unacceptable. These limits are reviewed after every quarter and are updated when necessary. The laboratory tracks trends in both performance
and control limits by the use of control charts. The laboratory’s compliance with these requirements is confirmed as part of an annual laboratory audit. Similar
procedures are followed in order to generate acceptance criteria for precision measurements.

itle 40 Code of Federal Regulations (CFR) Part 261, “Identification and Listing of Hazardous Waste” (CFR, 2001a)

gEPA Contract Laboratory Program (CLP) Statement of Work for Organic Analysis (EPA, 1988b; 1991; and 1994c)
PIndustrial Sites Quality Assurance Project Plan (NNSA/NV, 2002)

_EPA Contract Laboratory Program Statement of Work for Inorganic Analysis (EPA, 1988a; 1994b; and 1995)

Iprescribed Procedures for Measurements of Radioactivity in Drinking Water, EPA-600/4-80-032 (EPA, 1980)
Normalized Difference (ND) is not RPD, it is another measure of precision used to evaluate duplicate analyses. The ND is calculated as the difference
between two results divided by the square root of the sum of the squares of their total propagated uncertainties: s-D//(TPUs)?+(TPUb)?
Evaluation of Radiochemical Data Usability (Paar and Porterfield, 1997)

' Environmental Measurements Laboratory Procedures Manual, HASL-300 (DOE, 1997)

™ American Society for Testing and Materials (ASTM, 1996)

" General Radiochemistry and Routine Analytical Services Protocol (GRASP) (EG&G Rocky Flats, 1991)

°Sampling and Analysis Plan (Field Sampling and Quality Assurance Project Plan) with Guidance USEPA Region IX, March 1997 (EPA, 1997)

mg/L = Milligrams per liter

ug/kg = Micrograms per kilogram

mg/kg = Milligrams per kilogram

ug/L = Micrograms per liter

CRQL = Contract-required quantitation limits
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Table 3-3
Minimum Detectable Concentrations, Preliminary Action Levels,
and Minimum Reporting Limits for Radionuclides
in Samples Collected at CAU 5

Soil and Sludge Liguid
Isotope MDC? PAL® MRL® MDC? PAL® MRL®
(pCilg) (pCil/g) (pCilg) (pCilL) (pCilL) (pCilL)
Plutonium-239/240 0.05 0.106 0.05 0.1 9.0 0.1
Strontium-90 0.5 1.17 0.5 1.0 1.0 1.0
Americium-241 2 0 20 20 50¢ 50 50
(by gamma spectrometry)

aMDC is the minimum detectable concentration. It is the lowest concentration of a radionuclide, if present in a sample, that can be detected with a 95
percent confidence level.

PAL is the preliminary action level and is defined as the maximum concentration listed in the literature for a sample taken from an undisturbed background
location (McArthur and Miller, 1989; US Ecology and Atlan-Tech, 1992; and DOE/NV, 1999b). The PAL is equal to the MDC for isotopes not reported in
soil samples from undisturbed background locations or if the PAL is less than the MDC.

°MRL is the minimum reporting level. Itis set equal to 5 times the MDC, or if 5 times the MDC is greater than the PAL, the MRL is set equal to the MDC.

9MDCs vary depending on the presence of other gamma-emitting radionuclides in the sample.

pCi/g = Picocuries per gram
pCi/L = Picocuries per liter
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4.0 Field Investigation

This section of the CAIP contains the approach for investigating CAU 5.

4.1  Technical Approach

The technical approach for CAU 5 consists of activities to be conducted prior to and during the
corrective action investigation. Thistechnical approach consists of, but is not limited to, the
following activities:

e Perform geophysical surveys.

e Perform geodetic surveys.

e Collect Phase | samples from biased locations and submit for laboratory analysis as described
in Section 3.2 and Section 3.4.

e Collect required QC samples.

e Collect waste characterization samples, as needed.

e Collect samplesto define extent of contamination, if necessary.

» Collect samples from native soils and analyze for geotechnical/hydrologic parameters.

e Collect bioassessment samplesif biasing factors suggest a hydrocarbon or solvent plume may
be present.

* Mark sample locations and collect coordinatesin universal transverse mercator (UTM), Zone
11, North American Datum 1927, meters coordinate system.

These activities may be conducted at any point during the investigation as deemed most efficient and
appropriate by the Site Supervisor.

4.2 Field Activities

This section provides a description of the field activitiesfor CAU 5. A phased approach to DQO
decision-making has been chosen to address the data collection activities. Biased sampling will be
conducted during the investigation to address both Phase | and Phase |1 data needs. Process



CAU 5 CAIP

Section: 4.0

Revision: 0

Date: 05/30/2002

Page 34 of 70
knowledge indicates that contamination, if any, is confined to the spatial boundaries of the sites as
defined in the DQO process and the CSM. If Phase | determines that COCs are migrating from a
CAS, the extent of contamination will be determined (Phase I1) before evaluating corrective action

aternative requirements. Only COCswill be considered during Phase 1.

Modifications to the investigative strategy may be required should unexpected field conditions be
encountered. Significant modificationswill bejustified in arecord of technical change (ROTC). The
NDEP's concurrence with the ROTC is required prior to proceeding with investigation activities
significantly different from those described in this document. If contamination is more extensive than
anticipated, the maximum investigation depth will be limited by the capabilities of the equipment

used to collect subsurface soil samples. If this occurs, the investigation will be rescoped.

Samples will be collected at biased sampling locations by rotary sonic drilling, hollow stem auger
drilling, and/or excavation, as appropriate. Table 3-2 provides the analytical methods and laboratory
requirements (i.e., detection limits, precision, and accuracy requirements) to be used when analyzing
for the COPCs. All sampling activities and QA/QC requirements for field and laboratory
environmental sampling will be conducted in compliance with the Industrial Sites QAPP
(NNSA/NV, 2002) and other applicable procedures. Other governing documents include a current
version of the ITLV HASP (IT, 2001b) and an approved SSHA SP prepared prior to the field effort.

Asrequired by the DOE Integrated Safety Management System (ISMS) (DOE/NV, 1997b), these
documents outline the requirements for protecting the health and safety of the workers and the public,
and procedures for protecting the environment. The ISM S program requires that site personnel will
take every reasonable step to reduce or eliminate the possibility of injury, iliness, or accidents, and to
protect the environment during all project activities. The following safety issues will be taken into
consideration when evaluating the hazards and associated control procedures for field activities
discussed in the SSHASP:

» Potential hazardsto site personnel and the public include, but are not limited to: radionuclides,
chemicals (e.g., heavy metals, VOCs, SVOCs, petroleum hydrocarbons), adverse and rapidly
changing weather, remote location, and motor vehicle and heavy equipment operations.

*  Proper training of al site personnel to recognize and mitigate the anticipated hazards.
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« Work controls to reduce or eliminate the hazards including engineering controls, substitution
of less hazardous materials, and personal protective equipment (PPE).

*  Occupational exposure monitoring to prevent overexposures to hazards such as radionuclides,
chemicals, and physical agents (e.g., heat, cold, high wind).

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

4.2.1 Site Preparation Activities

Site preparation may be required by the NTS Management and Operating (M& O) Contractor prior to
theinvestigation. Site preparation may include, but not be limited to, removal and proper disposal of
surface debris and temporarily moving staged equipment (e.g., dumpsters at CAS 23-15-03, heavy
equipment at CAS 06-08-01).

4.2.2 Phase | Activities

The objective of the Phase | strategy is to determine the lateral and vertical extent of disposed waste,
the disposal feature cover characteristics (i.e., slope, thickness, and permeability [for comparison to
subsurface permeability]), and the presence of COCs in or migrating from disposal features.
Site-specific geophysical surveys, geodetic surveys, and biased sampling will be conducted during
Phase | to make these determinations.

Geophysical surveys will be conducted to estimate the lateral and vertical extent of disposed waste.
Geodetic surveys will be conducted to determine the slope of disposal feature covers. Direct
measurement of the disposal feature covers will be obtained via excavation or drilling. The
permeability of disposal feature covers and underlying subsurface soil will be determined by biased
sampling and testing. The presence of migrating COCs will be determined by biased sampling and
laboratory analyses. A comparison of laboratory analytical results from this phase against PALs will
be used to confirm the presence or absence of migrating COCs. Biased sampling locations will be
determined based on the results of the geophysical surveysand other biasing factors. An ROTC to
this CAIP will be prepared to define planned sampling locations once the geophysical survey results
have been interpreted. The Site Supervisor has the discretion to modify these |ocations and minimize
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samples submitted for laboratory analyses, but only if the decision needs and criteria stipulated in
Section A.1.3 are satisfied.

The Phase | sampling strategy targets locations and media most like to be contaminated by migrating
COCs. Appendix A liststhe target populations for Phase I. Section A.1.3.1 and Table A.1-3,

Table A.1-4, and Table A.1-5 identify the primary biasing factors and information needs in selecting
data collection locations for Phase | decisions.

4.2.2.1 Geophysical Surveys

Geophysical surveys will be conducted at each of the CAU 5 CASsto define the lateral and vertical
extent of disposed waste. Electromagnetic (EM) induction methodology using instruments such as
the Geonics EM 31 and EM 61 will be used to determine the approximate lateral extent of disposed
waste. Trench orientation will also be acquired from the results of these surveys. The grid spacing
for data collection locations will be 10 ft. This spacing may be increased to 20 ft for CAS 06-08-01
dueto itslarge area. The EM31 will be the primary instrument. The EM61 will be used to
supplement EM 31 data as necessary, especially near areas of interference (i.e., utilities and fences).

Electrical imaging (i.e., resistivity) methodology using instruments such as the Advanced
Geosciences, Inc. SuperSting (or equivalent) will be used to determine the approximate vertical
extent of disposed waste. The number and length of data collection traverses will be determined
based on the results of the EM surveys. Seismic methodology may be used as an alternative.

4.2.2.2 Geodetic Surveys

Geodetic surveys will be conducted to determine the slope of the disposal feature covers. These
surveys will be conducted in accordance with standard industry procedures.

4.2.2.3 Intrusive Investigation

Intrusive investigation activities such as drilling, excavation, or other appropriate methods will be
used to collect biased surface and subsurface soil samples and determine the existing cover thickness.
Biased locations for these activities will be determined based on the results of the geophysical
surveys and other biasing factors.
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The existing cover thickness will be determined by excavating or drilling into the covers at select
locations. The minimum thickness measured will be assumed for the cover of the individual disposal
feature (e.g., trench, pit, mound). During the use of tape measures, personnel will ensure that the tape

Isintact, does not contain knots, and is taut prior to recording the direct measurement.

The permeability of disposal feature covers and soil underlying the base of disposal features will be
determined by collecting soil samples with coring device for laboratory testing. The collection and

testing method requirements are provided in Section 4.2.4.

Rotary sonic drilling, hollow stem auger drilling, excavation, or other appropriate methods will be
used to access sampleintervals for laboratory analysis and/or testing at select locations to determine
soil permeability and determineif aCOC is present or has migrated. Due to the potentially dangerous
nature of buried waste (i.e., compressed gas cylinders, medical waste, or asbestos), most sample
locations will be biased adjacent to disposal feature boundaries using vertical borings. This approach
assumes that any significant migration of contaminants will have both lateral and vertical
components. Potential disposal features identified by inconclusive geophysics may be accessed
directly at the discretion of the Site Supervisor. Disposal features may also be accessed directly if itis
determined by the SS that the activity iswithin safety requirements (e.g., limited potential for
dangerous buried waste). Sites with multiple disposal features in close proximity to each other will
be treated as one area of concern. Therefore, sample locations will be selected adjacent to the outer
boundaries of the outer disposal features with limited locations between disposal features. The
frequency of sample locationswill be based on biasing factors and be approximately between 75 and
150 ft with aminimum of one per lateral side of each CAS. The distance between locations may be
increased based on process knowledge or other biasing factors that support alimited potential for the
presence or migration of COCs (e.g., CAS 20-15-01).

Sample intervals will be selected from the biased locations focusing on any COC that may have
migrated from the walls and base of subsurface disposal features. The frequency of sampleintervals
above the disposal feature base will vary depending on the estimated depth as determined by the
geophysical surveys. The frequency will be such that sample intervals will be approximately spaced
evenly between the estimated cover bottom and a sample interval at the disposal feature base. The
frequency will not be less than every 5 ft nor greater than every 2.5 ft. Two additional samples will
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be collected 5 and 10 ft below the disposal feature base. One surface sample, one sample at 5 ft bgs,
and one sample at 10 ft bgs will be collected at locations adjacent to surface disposal features. Both
strategies may be required where adisposal feature exhibits both characteristics, as may be the case at
aportion of CAS 12-15-01. The sampling frequency may be decreased based on process knowledge
or other biasing factors that support a limited potential for the presence or migration of COCs

(e.g., CAS 20-15-01).

Select samples will be submitted for laboratory analysis of the Phase | chemical and radiological
parametersidentified for each CASin Section 3.2. Analytical requirements are listed in Table 3-2.
Laboratory volume requirements are laboratory-specific and will be described in the contractor’s
CAU 5 Field Instructions. Quality assurance and quality control requirements for sample collection
are discussed in Section 6.0.

4.2.3 Phase Il Activities

Phase |1 efforts will consist of further characterizing sites where COCs have been confirmed to be
present or migrating. Phase Il datawill be used to define the extent of contamination. Only the
COCs confirmed to be present will be analyzed for during Phase Il. This parameter selection process
will be applied independently to each CAS as discussed in Section A.2.4.4.

For all CASsin Phase I1, the lateral and vertical extent of contamination will be bounded by a
minimum of one laboratory analytical soil sample showing COC concentrations below PALS.

The spatial boundaries that apply to each CASfor Phase Il are defined in Table A.2-2. If the nature
and/or extent of contamination isinconsistent with the CSM or if contamination extends beyond the
gpatial boundariesidentified in Table A.2-2, work will be temporarily suspended, NDEP will be
notified, and the investigation strategy will be reevaluated. Aslong as contamination is consistent
with the CSM and is within the spatial boundaries, sampling will continue to define extent.

The potential Phase Il target populations are discussed in Section A.2.4.1 in Appendix A. Phasell
target populations will be limited to those related to distinct Phase | target popul ations with COCs.

Drilling is the preferred method of soil sample collection, but excavation may also be used as
appropriate. Biased soil sampleswill be collected from step-out sample locations during the Phase 11
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investigation. The step-out sample locations will be determined prior to Phase I sampling based on

process knowledge and analytical results from Phasel.

Step-out sample locations will be selected approximately 15 ft from outer boundary Phase | sample
locations where COCs were detected. |If biasing factors indicate COCs extend beyond the proposed
Phase |1 sample locations, further step-out locations may be necessary. Asfield data are generated,
the Site Supervisor has the discretion to modify these locations but only if the modified locations
meet the decision needs and criteria stipulated in Section A.2.3. At each Phase Il location, soil
samples will be collected at the depth(s) and at 5 ft below the lowest depth where COCs were
encountered. In general, samples submitted for laboratory analysis will be those that define the
lateral and vertical extent of COCs. Additional sampleswill be collected to define the extent of
COCsif necessary.

4.2.4 Geotechnical/Hydrological Analysis and Bioassessment Tests

Soil samples will be collected to measure geotechnical/hydrological parameters. These samples
include:

* Three samples at each CAS from native soil below the base of disposed waste

e Three samples at each CAS from existing soil cover material unless additional cover work
(e.g., more soil) may berequired
Additional sampleswill be collected at a given CAS if soil types are encountered that are not
represented in those mentioned above.

Samples may be collected to determine bioassessment parameters at select sites. These samples will
be collected within brass sleeves (or other containers, as appropriate) to maintain the natural physical
characteristics of the soil. Table 4-1 lists general geotechnical and hydrological parameters of
interest. The testing methods shown are minimum standards. Other equivalent or superior testing
methods may be used. Bioassessment is a series of tests (Van Hout, 2002) designed to evaluate the
physical, chemical, and microbiological characteristics of asite. Thistype of analysisis most
appropriate for hydrocarbon contamination sites where bioremediation is a potential corrective
action. Bioassessment samples may be collected if biasing factors suggest a hydrocarbon or solvent
plume may be present. The bioassessment methods are listed in Table 4-2.
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Table 4-1
General Geotechnical and Hydrological Analysis for CAU 5
Geotechnical Parameter Methods
Moisture content ASTM? D 2216-92/D 4643-93
Bulk density” ASTM?® D 2937-94; MOSA® Chapter 13
Calculated total porosity® MOSA® Chapter 18
Saturated hydraulic conductivity ASTM? D 2434-68(94); MOSA® Chapter 28
Calculated unsaturated hydraulic conductivity van Genuchten®
Particle-size analysis/soil classification ASTM? D 422-63(90)
Moisture characteristics ASTM* D éﬁszt:??(;?) MOSA®

2Annual Book of ASTM Standards: “Construction” (ASTM, 1996)

"Analysis can only be conducted on samples collected using a drilling method able to collect samples in 2.5- by 6-in. brass sleeves (Smith, 2001).
“Method of Soil Analysis (Soil Science Society of America, 1986)

9Soil Science Society of America Journal, “A Closed Form Equation for Predicting the Hydraulic Conductivity of Unsaturated Soils” (van Genuchten, 1980)

MOSA = Methods of Soil Analysis

Table 4-2
Bioassessment Tests for Soils

Parameter Method Minimum D_etection
Limit

Heterotrophic Microbial Population Standard Methods 9215A* <10
Degrading Microbial Population Standard Methods 9215A* <10
pH Standard Methods 4500H+* NA
Moisture ASTM -D 2216° NA

Phosphate Standard Methods PE - Ascorbic Acid? Soil: 2.5 mg/kg

Ammonia Standard Methods 4500-NH3? Soil: 4.0 mg/kg
Simulation IT BACO16° NA

ZStandard Methods for the Examination of Water and Wastewater (APHA, 1998)
Standard Method for Laboratory Determination of Water (Moisture) Content of Soil, Rock, and Soil-Aggregate Mixtures (ASTM, 1998)
°IT Corporation proprietary

NA = Not applicable
mg/kg = Milligrams per kilogram
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5.0 Waste Management

Management of IDW will be based on regulatory requirements, field observations, process
knowledge, and the results of laboratory analysis of CAU 5 investigation samples.

Disposable sampling equipment, PPE, and rinsate are considered potentially contaminated waste only
by virtue of contact with potentially contaminated media (e.g., soil) or potentially contaminated
debris (e.g., construction materials). Therefore, sampling and analysis of IDW, separate from
analyses of site investigation samples, may not be necessary for all IDW. However, if associated
Investigation samples are found to contain contaminants above regulatory levels, direct samples of
IDW may be taken to support waste characterization.

Sanitary, hazardous, radioactive, and/or mixed waste, if generated will be managed and disposed in
accordance with DOE Orders, U.S. Department of Transportation (DOT) regulations, state and
federal waste regulations, and agreements and permits between DOE and NDEP.

Asbestos-containing materials will be managed and disposed in accordance with appropriate federal
(i.e., Toxic Substances Control Act) (USC, 1976) and State of Nevada Nevada Administrative Codes
(NAC, 2000d) regulations. Materials that are thought to potentially contain the hantavirus will be
managed and disposed in accordance with appropriate health and safety procedures.

Decontamination activities will be performed according to approved contractor procedures specified
in the contractor field sampling instructions and as appropriate for the COPCs likely to be identified
a CAU 5.

51 Waste Minimization

Investigation activities are planned to minimize IDW generation. Thiswill be accomplished by
incorporating the use of process knowledge, visual examination, and/or radiological survey and swipe
results. When possible, disturbed media (such as soil removed during trenching) or debris will be
returned to its original location. Contained media (e.g., soil managed as waste) as well as other IDW
will be segregated to the greatest extent possible to minimize generation of hazardous, radioactive, or
mixed waste. Hazardous material used at the siteswill be controlled in order to limit unnecessary



CAU 5 CAIP
Section: 5.0
Revision: 0
Date: 05/30/2002
Page 42 of 70
generation of hazardous or mixed waste. Administrative controls, including decontamination
procedures and waste characterization strategies, will minimize waste generated during

investigations.

52 Potential Waste Streams

Waste generated during the investigation activities will include the following:

* PPE and disposable sampling equipment (e.g., plastic, paper, sample containers, aluminum
fail, spoons, bowls)

e Decontamination rinsate
e Environmental media(e.g., soil)

» Field screening waste (e.g., soil, spent solvent, rinsate, disposable sampling equipment, PPE
contaminated by field-screening activities)
Each waste stream generated will be segregated, and further segregation may occur within each waste
stream.

5.3 Investigation-Derived Waste Management

The on-site management and ultimate disposition of IDW may be guided by several factors,
including, but not limited to: the analytical results of samples either directly or indirectly associated
with the waste, historical site knowledge, knowledge of the waste generation process, field
observations, field monitoring/screening results, and/or radiological survey/swipe results. Table 4-2
of the NV/YMP Radiological Control Manual (DOE/NV, 2000b) shall be used to determine if such
materials may be declared nonradioactive. On-site | DW management requirements by waste type are
detailed in the following sections. Applicable waste management regulations and requirements are
listed in Table 5-1.

5.3.1 Sanitary Waste

The IDW that is known to be sanitary waste only, may be segregated and dispositioned asit is
generated if it meets the waste acceptance criteriafor sanitary waste disposal facilities. Sanitary IDW
generated at each CAS will be collected in plastic bags, sealed, labeled with the CAS number from
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Table 5-1
Waste Management Regulations and Requirements
Waste Type Federal Regulation Additional Requirements
NRS 444.440 - 444.620%
NAC 444570 - 444.7499°
Solid (nonhazardous) NA NTS Landfill Permit SW13.097.04°
NTS Landfill Permit SW13.097.03°
NTS Landfill Permit SW13.097.02°¢
R Water Pollution Control General Permit
Liquid/Rinsate (nonhazardous) NA GNEV93001, Rev. 3iif
NRS 459.400 - 459.600"
Hazardous RCRA? NAC 444.850 - 444.8746
POC!
Low-Level Radioactive NA DOE Orders and NTSWAC*
. NTSWAC*
9
Mixed RCRA POCK
. . NRS 459.400 - 459.600"
|
Polychlorinated Biphenyls TSCA NAC 444 940 - 444 9555"
Asbestos TSCA™ NAC 444.965-444.976°

@Nevada Revised Statues (NRS) (1998a)
PNevada Administrative Code (2000a)
zArea 23 (NDEP, 1997a)
U10c Crater located in Area 9 (NDEP, 1997c)
feArea 6 Hydrocarbon Landfill (NDEP, 1997b)
Nevada Test Site Sewage Lagoons (NDEP, 1999)
9Resource Conservation and Recovery Act, 40 CFR 260-282 (CFR, 2001a)

_hNevada Revised Statues (1998b)

'Nevada Administrative Code (2000b)
Iperformance Objective for the Certification of Nonradioactive Hazardous Waste (POC) (BN, 1995)

kNevada Test Site Waste Acceptance Criteria, Revision 3 (DOE/NV, 2000a)
'Toxic Substance Control Act, 40 CFR 761 (CFR, 2001d)

MToxic Substance Control Act, 40 CFR 763 (CFR, 2001e)

"Nevada Administrative Code (2000c)

°Nevada Administrative Code (2000d)

NA = Not applicable

each site in which it was generated, and dated. The waste will then be placed in arolloff box located
in Mercury, or other approved rolloff box location. The number of bags of sanitary IDW placed in
therolloff box will be counted as they are placed in the rolloff box, and noted in alog, aswell as
documented in the Field Activity Daily Log (FADL). Theselogswill provide necessary tracking
information for ultimate disposal in the 10c Industrial Waste Landfill.

5.3.2 Hydrocarbon

Hydrocarbon waste is defined as waste containing more than 100 milligrams per kilogram (mg/kg) of
TPH contamination (NAC, 2000e). Hydrocarbon waste will be managed on site in adrum or other
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appropriate container until fully characterized. Hydrocarbon waste may be disposed at a designated
hydrocarbon landfill (NDEP, 1997b), an appropriate hydrocarbon waste management facility
(e.g., recycling facility), or other method in accordance with applicable regulations.

5.3.3 Low-Level Waste

Radiological swipe surveys and/or direct scan surveys may be conducted on reusable sampling
equipment and the PPE and disposable sampling equipment waste streams exiting a radiologically
controlled area. Thisallows for the immediate segregation of radioactive waste from waste that may
be unrestricted regarding radiological release. Removable contamination limits, as defined in
Table 4-2 of the current version of the NV/YMP Radiological Control Manual (DOE/NV, 2000b),
will be used to determine if such waste may be declared unrestricted regarding radiological release
versus being declared radioactive waste. Direct sampling of the waste may be conducted to aid in
determining if a particular waste unit (e.g., drum of soil) contains low-level radioactive waste, as
necessary. Waste that is determined to be below the values of Table 4-2 by either direct radiological
survey/swipe results or through process knowledge will not be managed as potential radioactive
waste, but will be managed in accordance with the appropriate section of this document. Wastesin
excess of Table 4-2 values will be managed as potential radioactive waste and be managed in
accordance with this section and any other applicable section of this document.

Low-level radioactive waste, if generated, will be managed in accordance with the contractor-specific
waste certification program plan, DOE Orders, and the requirements of the current version of the
Nevada Test Site Waste Acceptance Criteria (NTSWAC) (DOE/NV, 2000a). Potential radioactive
waste drums containing soil, PPE, disposable sampling equipment, and/or rinsate may be staged at a
designated radioactive materials area (RMA), or radiologically controlled area (RCA) when full or at
the end of an investigation phase. The waste drumswill remain at the RMA pending certification and
disposal under NTSWAC requirements (DOE/NV, 2000a).

5.3.4 Hazardous Waste

Corrective Action Unit 5isnot aRCRA “listed” site. The CAU will have waste storage areas that are
properly controlled for access and equipped with spill kits and appropriate spill containment.
Suspected hazardous wastes will be placed in DOT-compliant containers in accordance with 49 CFR
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173 (CFR, 2001f). All containerized waste will be handled, inspected, and managed in accordance
with 40 CFR 265, Subpart | (CFR, 2001a). These provisionsinclude managing the waste in
containers compatible with the waste type, and segregating incompatible waste types so that in the
event of aspill, leak, or release, incompatible wastes shall not contact one another. Satellite
accumulation areas (SAAS) will be managed consistent with the requirements of 40 CFR 262.34(c)(1)
(CFR, 2001c).

Waste storage areas will be inspected regularly and will be covered under a site-specific emergency
response and contingency action plan until such timethat the waste is determined to be nonhazardous
or al containers of hazardous waste have been removed from the storage area. Hazardouswasteswill
be characterized in accordance with the requirements of 40 CFR 261 (CFR, 2001b) and this
document. Hazardous wastes will be transported by an approved hazardous waste transporter to an
appropriate permitted treatment, storage, and disposal facility.

5.3.4.1 Sites Where RCRA “Characteristic” Constituents are COPCs

Personal Protective Equipment - PPE and disposable sampling equipment will be visually inspected
for stains, discoloration, and gross contamination as the waste is generated. Any materials that
display these characteristics will be segregated and managed as potentially “ characteristic” hazardous
waste. This segregated population of waste will either be (1) assigned the characterization of the
soil/dudge that was sampled, (2) sampled directly, or (3) undergo further evaluation using the
soil/dudge sample results to determine how much soil/sludge would need to be present in the waste to
exceed regulatory levels. Waste that is determined to be hazardous will be entered into an approved
waste management system, where it will be managed and dispositioned according to RCRA
requirements or subject to agreements between NNSA/NV and the State of Nevada. The
PPE/equipment that is not visibly stained, discolored, or grossly contaminated will be managed as
sanitary waste in accordance with Section 5.3.1.

Decontamination Rinsate - Rinsate at this CAU will not be considered hazardous waste unless there
Is evidence that the rinsate would display aRCRA characteristic. Evidence may include such things
as the presence of avisible sheen, pH, or association with equipment/materials used to respond to a
release/spill of a hazardous waste/substance. Decontamination rinsate that is potentially hazardous

(using associated sample results and/or process knowledge) will be managed as “characteristic”
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hazardous waste. The regulatory status of the potentially hazardous rinsate will be determined
through the application of associated sample results or through direct sampling. If determined to be
hazardous, the rinsate will be entered into an approved waste management system, where it will be
managed and dispositioned according to RCRA requirements or subject to agreements between
NNSA/NV and the State of Nevada. If the associated samples do not indicate the presence of

hazardous constituents, then the rinsate will be considered to be nonhazardous.

The disposal of nonhazardous rinsate will be consistent with guidance established in current
NNSA/NV Fluid Management Plans for the NTS as follows:

* Rinsatethat is determined to be nonhazardous and contaminated to less than 5x Safe Drinking
Water Standards (SDWYS) is not restricted as to disposal. Nonhazardous rinsate which is
contaminated at 5x to 10x SDWS will be disposed in an established infiltration basin or
solidified and disposed as sanitary waste or low-level waste in accordance with the respective
sections of this document.

* Nonhazardous rinsate which is contaminated at greater than 10x SDWS will be disposed in a
lined basin or solidified and disposed as sanitary waste or low-level waste in accordance with
the respective sections of this document.

Soil - Thiswaste stream consists of soil produced during soil sampling, excavation, and/or drilling.
This waste stream is considered to have the same COPCs as the material remaining in the ground.
The preferred method for managing this waste stream is to place the material back into the
borehole/excavation in the same approximate location from which it originated. If this cannot be
accomplished, the material will either be managed on site by berming and covering next to the
excavation, or by placement in acontainer(s). Material that is containerized at a site where hazardous
constituents are COPCs will be labeled “Hazardous Waste Pending Analysis.” The disposition of
containerized material may be deferred until implementation of corrective action at the site.

Field Screening Waste - The use of field test kits and/or instruments may result in the generation of
small quantities of hazardous wastes. If hazardous waste is produced by field screening, it will be

segregated from other IDW and managed as a separate waste stream.
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5.3.5 Mixed Waste

Mixed waste, if generated, shall be managed and dispositioned according to the requirements of
RCRA or subject to agreements between NNSA/NV and the State of Nevada, as well as DOE
requirements for radioactive waste. The waste will be marked with the words “Hazardous Waste
Pending Analysis and Radioactive Waste Pending Analysis.” Waste characterized as mixed will not
be stored for a period of time that exceeds the requirements of RCRA unless subject to agreements
between NNSA/NV and the State of Nevada. The mixed waste shall be transported via an approved
hazardous waste/radioactive waste transporter to the NTS transuranic waste storage pad for storage
pending treatment or disposal. Mixed waste with hazardous waste constituents below Land Disposal
Restrictions may be disposed at the NTS Area 5 Radioactive Waste Management Site if the waste
meets the requirements of the NTSWAC (DOE/NV, 2000a). Mixed waste not meeting Land
Disposa Restrictions will require development of a treatment and disposal plan under the
requirements of the Mutual Consent Agreement between DOE and the State of Nevada

(NDEP, 1995).

5.3.6 Polychlorinated Biphenyls and Radioactive Polychlorinated Biphenyls Waste

The management of PCBsis governed by the Toxic Substances Control Act (TSCA) and its
implementing regulations at 40 CFR 761 (USC, 1976). Polychlorinated biphenyls contamination
may be found as a sole contaminant or in combination with any of the types of waste discussed in this
document. For example, PCBs may be a co-contaminant in soil that contains a RCRA
“characteristic” waste (PCB/hazardous waste), or in soil that contains radioactive wastes
(PCB/radioactive waste), or even in mixed waste (PCB/radioactive/hazardous waste). The IDW will
initially be evaluated using analytical results for media samples from the investigation. If any type of
PCB waste is generated, it will be managed according to 40 CFR 761 (CFR, 2001d) as well as State
of Nevada requirements, guidance, and agreements with NNSA/NV.
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6.0 Quality Assurance/Quality Control

The primary objective of the corrective action investigation described in this CAIP isto collect
accurate and defensible data to support the selection and implementation of a closure alternative for
each CASin CAU 5. The following two subsections (Section 6.1 and Section 6.2) discuss the QA
and QC of the field sampling performance, including the collection of field QC samples, and the
QA/QC requirements for laboratory performance and data quality (i.e., acceptability and usability)
for use in the decision-making processto achieve closure. Data collected during the corrective action
investigation will be evaluated against DQI-specific performance criteriato verify that the DQOs
established during the DQO process (Appendix A) have been satisfied.

Unless otherwise stated in this CAIP or required by the results of the DQO process (Appendix A), this
investigation will adhere to the QA/QC requirements in the Industrial Sites QAPP
(NNSA/NV, 2002).

The discussion of the DQIs, including the datasets, will be provided in the CAU 5 CADD to be
developed at the completion of the corrective action investigation.

6.1 Quality Control Field Sampling Activities

Field QC samples will be collected in accordance with approved procedures. Field QC samples are
collected and analyzed to aid in determining the validity of sample results. The number of required
QC samples depends on the types and number of samples collected. The minimum frequency of
collecting and analyzing QC samples established for this investigation include:

e Trip blanks (1 per sample cooler containing VOC investigation samples)

* Equipment rinsate blanks (1 per sampling event [i.e., Phase | and Phase 1] for each type of
decontamination procedure performed)

e Source blanks (1 per lot of source material that contacts sampled media)

* Fieldduplicates (A minimum of 1 per CAS per matrix and 1 per 20 environmental samples, if
more than 20 samples are collected)
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* Field blanks (1 per 20 environmental samples either per day or at the discretion of the Site
Supervisor)

* Matrix spike/matrix spike duplicate (MS/MSD) (A minimum of 1 per CAS per matrix and
1 per 20 environmental samples, if more than 20 samplesare collected). Some radioanalytical
measurements (e.g., gamma spectrometry) do not require MS/MSD.

Additional QC samples may be submitted based on site conditions at the discretion of the Site
Supervisor. Field QC samples shall be analyzed using the same analytical procedures implemented

for associated environmental samples. Additional detailsregarding field QC samples are availablein
the Industrial Sites QAPP (NNSA/NV, 2002).

6.2 Laboratory and Analytical Quality Assurance

Criteriafor Phase | and Phase |1, as stated in the DQOs (Appendix A) and, except where noted,
require laboratory and analytical quality data be used for making critical decisions. Rigorous QA/QC
will be implemented for all laboratory samples including documentation, data verification and
validation of analytical results, and an assessment of DQIs as they relate to laboratory analysis.

6.2.1 Data Validation

Data verification and validation will be performed in accordance with the Industrial Sites QAPP
(NNSA/NV, 2002), except where otherwise stipulated in this CAIP. All organic and inorganic
laboratory datafrom samples collected and analyzed will be evaluated for data quality according to
EPA Contract Laboratory Program National Functional Guidelines (EPA, 1994a and 1999).
Radiological laboratory datafrom samplesthat are collected and analyzed will be evaluated for data
quality according to company-specific procedures. The datawill be reviewed to ensure that all
critical samples were appropriately collected and analyzed, and that the results met data validation
criteria. Validated data, including estimated data (i.e., Jqualified), will be assessed to determine if
they meet the DQO requirements of the investigation and the performance criteriafor the DQIs. The
results of this assessment will be documented inthe CAU 5 CADD. If the DQOs are not met, impact
to the corrective action alternatives for closure will be evaluated. Based on the evaluation, the
appropriate corrective action will be selected and implemented (e.g., refine CSM, resample) to fill

data gaps.
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6.2.2 Data Quality Indicators

Data quality indicators are quantitative and qualitative descriptors used in determining the degree of
acceptability or usability of data. The DQIs established to evaluate the quality of CAU 5 dataare
precision, accuracy, representativeness, comparability, completeness, and sensitivity. Data quality
indicators are used to evaluate the entire measurement system, the laboratory measurement processes
(i.e., analytical method performance), and individual analytical results (i.e., parameter performance).

Precision, accuracy, and sensitivity are quantitative measures used to assess the overall analytical
method and field-sampling performance as well as to assess the need to qualify the usability of
individual parameter results when corresponding QC sample results are not within established control
limits. Therefore, performance metrics have been established for both analytical methods and
individual analytical results. Based on an assessment of the data, data qualified as estimated for

reasons of precision or accuracy may also be considered to meet the parameter performance criteria.

Representativeness and comparability are qualitative measures, and completeness is a quantitative
measure. Representativeness, comparability, and completeness are used to assess the overal

measurement system performance.

Table 6-1 provides the established analytical method/measurement system performance criteriafor
each of the DQIs and the potential impacts to the decision if the criteriaare not met. The Industrial
Sites QAPP (NNSA/NV, 2002) requires conditions (i.e., nonconformances) that adversely affect data
quality, both in the field and the laboratory, be documented. Corrective action required to mitigate
adverse field conditions are tracked to verify its successful implementation. All DQI performance
criteria deficiencies will be evaluated for data usability and impacts to the DQO decisions. These
evaluations will be discussed and documented in the data assessment section of the CAU 5 CADD.
The following subsections discuss each of the DQIs that will be used to assess the quality of
laboratory data.

6.2.3 Precision

Precision is used to assess the variability of sample handling, preservation, and storage along with the
variability of the analysis process. It isused to evaluate the performance of analytical methods as
well asto evaluate the usability of individual analytical results. Precision isameasure of agreement
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Laboratory and Analytical Performance Criteria
for CAU 5 Data Quality Indicators

Data Quality Performance Criteria Potential Impact on Decision if
Indicator Performance Criteria Not Met
Data that do not meet the performance
Variations between duplicates (laboratory and criteria will be evaluated for purposes of
- field) and the original samples should not evaluating completeness. Decisions may
Precision . e L .
exceed analytical method-specific criteria not be valid if analytical method
discussed in Section 6.2.3. performance criteria for precision are not
met.
Data that do not meet the performance
Laboratory control sample (LCS) results and criteria will be evaluated for purposes of
matrix spike (MS) results should be within evaluating completeness. Decisions may
Accuracy . L . - .
analytical method-specific criteria discussed in | not be valid if analytical method
Section 6.2.4. performance criteria for accuracy are not
met.
Cannot determine if COCs are present at
. - . levels of concern; therefore, the affected
e Detection limits of laboratory instruments must . o
Sensitivity data will be assessed for usability and

be less than or equal to respective PALs.

potential impacts on meeting site
characterization objectives.

Comparability

Consistent sampling, handling, preparation,
analysis, reporting, and validation criteria will
be used. Approved standard methods and
procedures will be used to analyze and report
the data.

Inability to combine data with data
obtained from other sources in an effort to
contribute to common interpretation and
analysis.

Correct analytical method performed for

Cannot identify COC or estimate

Representativeness appropriate COPC; valid data reflects concentration of COC; therefore, cannot
appropriate target population. make decision(s) on target population.
Phase | 80% of the CAS-specific samples and Cannot make decision on whether COCs

Completeness

analyses identified in the CAIP have valid
results.

are present above PALs with high
confidence.

Phase Il
Completeness

100% of the CAS-specific samples and
analyses used to define extent of COCs.

Decision of whether or not extent of
contamination has been bounded cannot
be determined.
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among areplicate set of measurements of the same property under similar conditions. This
agreement is expressed as the RPD between duplicate measurements (EPA, 1996). The RPD is
determined by dividing the difference between the replicate measurement values by the average

measurement value and multiplying the result by 100, as listed below:

RPD ={la, - a,l/[(a + &)/ 2]} x 100

Where:
a = concentration of the parameter in the initial sample aliquot, and
a = concentration of the parameter in the duplicate sample aliquot.

Determinations of precision will be made for field duplicate samples and/or laboratory duplicate
samples. Field duplicate samples will be collected ssimultaneously with samples from the same
source under similar conditionsin separate containers. The duplicate sampleistreated independently
of the original samplein order to assess field impacts and laboratory performance on precision
through a comparison of results. Laboratory precision is evaluated as part of the required |aboratory
internal QC program to assess performance of analytical procedures. The laboratory sample
duplicates are an aliquot, or subset, of afield sample generated in the laboratory. They are not a
separate sample but a split, or portion, of an existing sample. Typically, laboratory duplicate QC
samplesinclude MSD; laboratory control sample duplicates (LCSDs) for organic, inorganic, and
radiological analyses.

6.2.3.1 Precision for Chemical Analysis

The RPD criteria to be used for assessment of precision for chemical analysis are the
parameter-specific criterialisted in Table 3-2. The RPD criteriafor precision are based on
laboratory-specific control limits. Control limits are evaluated at the laboratory on a quarterly basis
by monitoring the historical data and performance for each method. No review criteriafor field
duplicate RPD comparability have been established; therefore, the laboratory sample duplicate
criteriawill be applied to the review of field duplicates as aguideline.

The assessment of precision will only be conducted for analytical results when both the sasmple and
duplicate results are above the instrument detection limit or method detection limit, as applicable.
Consequently, when both the sample and duplicate results are “nondetects’ or analytical results are
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below the applicable limit of detection for the instrument or method, associated sample results are not

included in the calculation of precision.

The parameter performance criteriafor precision will be compared to RPD results of duplicate
samples. Thiswill be accomplished as part of the data validation process. Precision values for
organic and inorganic analysis that are within the established control criteriaindicate that analytical
results for associated samples arevalid. The RPD values that are outside the criteriafor organic
anaysisdo not necessarily result in the qualification of analytical data. 1tisonly onefactor in making
an overall judgment about the quality of the reported analytical results. However, inorganic
laboratory sample duplicate RPD values outside the established control criteriado result in the
qualification of associated analytical results as estimated. Qualified data does not necessarily indicate
that the data are not useful for the purpose intended; however, it is an indication that data precision
should be considered for the overall assessment of the data quality and potential impact on data
applicability in meeting the DQOs.

The criteriato evaluate analytical method performance for precision (Table 6-1) will be assessed
based on the analytical method-specific (e.g., VOCSs) precision measurements. The analytical
method-specific precision measurement is calculated by taking the number of analyses meeting the
RPD criteria, dividing that by the total number of analyses with detectable concentrations, and
multiplying by 100. Each analytical method-specific precision measurement will be assessed for
potential impacts on meeting the DQOSs, and results of the assessment will be documented in the
CADD.

6.2.3.2 Precision for Radiological Analysis

The parameter performance criteriafor precision will be compared to the RPD or ND results of
duplicate samples. The criteriafor assessment of the radiological precision are parameter-specific
criteria(see Table 3-2). This assessment will be accomplished as part of the data validation process.
Precision values that are within the established control limit indicate that analytical results for
associated sasmples are valid. The RPD control limit for radiological measurements has been set at
35 percent for soil and 20 percent for water. Out of control RPD or ND values do not necessarily
indicate that the data are not useful for the purpose intended; however, it isan indication that data
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precision should be considered for the overall assessment of the data quality and the potential impact

on data applicability in meeting site characterization objectives.

If the RPD or ND criteriaare exceeded, samples will be qualified. Field duplicateswill be evaluated,
but field samples will not be qualified based on their results. The MSD results outside of the control
limits may not result in qualification of the data. An assessment of the entire analytical process,
including the sample matrix, is conducted to determine if qualification is warranted.

The evaluation of precision based on duplicate RPD requires that both the sample and its duplicate
have concentrations of the target radionuclide exceeding five timestheir MDC. This excludes many
measurements because the samples contain nondetectable or low levels of the target radionuclide.
However, the ND method may be used for evaluating duplicate data where the results are less than
five timestheir MDCs. Thisis based on the measurement uncertainty associated with low-level

results. The ND test is calculated using the following formula:

Normalized Difference = S-D/ \/(TPUs)Z +(TPUp)?
Where:

S = sample result

D = duplicate sample result

TPU = tota propagated uncertainty

TPUs = 2sgmaTPU of the sample

TPUp = 2sigmaTPU of the duplicate

The control limit for the ND is-1.96 to 1.96, which represents a confidence level of 95 percent.

The criteriato evaluate analytical method performance for precision (Table 6-1) will be based on the
anaytical method-specific (e.g., gamma spectrometry) precision measurements. Analytical
method-specific precision measurement is calculated by taking the number of analyses meeting the
RPD or ND criteria, dividing that by the total number of analyses, and multiplying by 100.

Each analytical method-specific precision measurement will be assessed for potential impacts on
meeting the DQOs, and results of the assessment will be documented in the CADD.
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6.2.4 Accuracy

Accuracy isameasure of the closeness of an individual measurement or the average of a number of
measurements to the true value. Accuracy includes a combination of random error (precision) and
systematic error (bias) components that result from sampling and analytical operations. Accuracy is
used to assess the performance of laboratory measurement processes as well as to evaluate individual

groups of analyses (i.e., sample delivery groups).

Accuracy is determined by analyzing a reference material of known parameter concentration or by
reanalyzing a sample to which a material of known concentration or amount of parameter has been
added (spiked). The measure of accuracy is expressed as the percent recovery (%R)

(NNSA/NV, 2002). Thisis calculated by dividing the measured sample concentration by the true
concentration and multiplying the quotient by 100.

The accuracy of the laboratory control sample (LCS) determination is expressed as %R by the

following:

Amount of Analyte Measured
Amount of Analyte Added

%R= 100
The accuracy of the M S determination is expressed as a percent recovery by the following:

MS Sample Result — Sample Result
Amount of Analyte Added

%R = 100

6.2.4.1 Accuracy for Chemical Analyses

The %R criteriato be used for assessment of accuracy are the parameter-specific criterialisted in
Table 3-2. Accuracy for chemical analyses will be evaluated based on results from three types of
spiked samples: MS, LCS, and surrogates. Matrix spike samples are prepared by adding a known
concentration of atarget parameter to a specified amount of matrix sample for which an independent
estimate of the target parameter concentration is available. Laboratory control samples are prepared
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by adding a known concentration of atarget parameter to a*“clean” sample matrix (does not contain
the target parameter). Surrogate samples are prepared by adding known concentrations of specific
organic compounds to each sample analyzed for organic analyses (including QC samples).

The %R criteriato be used will be based on laboratory-specific control limits. For organic analyses,
laboratory control limits are reevaluated quarterly at the laboratory by monitoring the historical data
and performance for each method. The acceptable control limits for inorganic analyses are
established in the EPA Contract Laboratory Program National Functional Guidelines for Inorganic
Data Review (EPA, 1994a).

The %R parameter performance criteriafor accuracy will be compared to %R results of spiked
samples. Thiswill be accomplished as part of the data validation process. Accuracy valuesfor
organic and inorganic analysis that are within the established control criteriaindicate that analytical
results for associated samplesarevalid. The %R valuesthat are outside the criteriado not necessarily
result in the qualification of analytical data. Itisonly onefactor in making an overall judgment about
the quality of the reported analytical results. Factors beyond the laboratory’s control, such as sample
matrix effects, can cause the measured values to be outside of the established criteria. Therefore, the
entire sampling and analytical process must be evaluated when determining the quality of the
analytical data provided.

The criteriato evaluate analytical method performance for accuracy (Table 6-1) will be based on the
analytical method-specific (e.g., VOCs) accuracy measurements. The analytical method-specific
accuracy measurement is calculated by taking the number of analyses meeting the %R criteria,
dividing that by the total number of analyses, and multiplying by 100.

6.2.4.2 Accuracy for Radiological Analysis

Accuracy for radiological analyses will be evaluated based on results from LCS and M S samples.
The LCSis prepared by adding a known concentration of the radionuclide being measured to a
sample that does not contain radioactivity (i.e., distilled water). This sampleis analyzed with the
field samples using the same sample preparation, reagents, and analytical methods employed for the
samples. One LCSis prepared with each batch of samples for analysis by a specific measurement.
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The MS samples are prepared by adding a known concentration of atarget parameter to a specified
field sample with a measured concentration. The MS samples are analyzed to determineif the
measurement accuracy is affected by the sample matrix. The MS samples are analyzed with sample
batches when requested.

The %R criteriato be used for assessment of accuracy will be the control limits for radiological
anayseslisted in Table 3-2. These criteriawill be used to assess qualification of data associated with
each spiked sample. Thiswill be accomplished as part of the data validation process. Accuracy
values that are within the established control limit indicate that analytical results for associated
samples are valid.

The criteriato evaluate analytical method performance for accuracy (Table 6-1) will be assessed
based on the analytical method-specific (e.g., gamma spectrometry) accuracy measurements.

6.2.5 Representativeness

Representativeness is the degree to which sample data accurately and precisely represents a
characteristic of apopulation, parameter variations at asampling point, or an environmental condition
(EPA, 1987). Representativenessis assured by a carefully developed sampling strategy, collecting
the specified number of samples from proper sampling locations, and analyzing them by the approved
analytical methods. Representativeness may be assured by reviewing field documentation, operating
in accordance with approved procedures and plans, conducting field surveillances, and field-collected
blank data.

6.2.6 Completeness

Completenessis a quantitative evaluation of the overall measurement system performance. The
criterion for meeting completeness is defined as generating sufficient data of the appropriate quality
to satisfy the dataneedsidentified in the DQOs. The quantitative measurement to be used to evaluate
completenessis presented in Table 6-1 and is based on the percentage of sample locations sampled,
percentage of samples analyzed, and the measurements made that are judged to be valid. Percent
completeness for measurement usability (not rejected) is determined by dividing the total number of
valid analyses by the total number of analyses per CAS required to meet DQO data needs and
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multiplying by 100. Problems that may affect completeness include total number of samples sent to
the laboratory but not analyzed due to problems with samples (e.g., broken bottles, insufficient
quantity, insufficient preservation), and samples that were collected and sent but never received by
the laboratory. If these criteria are not achieved, the dataset will be assessed for potential impacts on

meeting DQOs.

Critical parametersfor CAU 5 Phase | are identified in Table 6-2; they are defined as those
parameters suspected to be present in the target population. Critical parameters have been identified
through process knowledge and by reviewing historical documentation. For critical parameters,

80 percent of the analytes must have valid results to meet compl eteness objectives.

Critical parametersfor Phase || samples are the COCs identified based on Phase | analytical results.

Table 6-2
Critical Parameters for CAU 5 Phase |2

Critical Chemical

CAS Critical Radiological Parameters
Parameters
05-15-01 TPH (Cg - Cgg) None
05-16-01 TPH (Cg - Cgg) None
06-08-01 TPH (Cg - Cgg) None
06-15-02 TPH (Cg - Cap) Isotopic PluéctJrr;iLrJ]mjnirggricium-24l,

Isotopic Plutonium, Americium-241,

06-15-03 TPH (Cg - Cgg) Strontium-90
12-15-01 TPH (Cg - C59), VOC, SVOCs None
20-15-01 None None
23-15-03 TPH (Cg - C3g), pesticides None

Critical parameters for Phase Il will be determined based on Phase | analytical results.

6.2.7 Comparability

Comparability is a qualitative parameter expressing the confidence with which one dataset can be
compared to another (EPA, 1987). To ensure comparability, all sampleswill be subjected to the same
sampling, handling, preparation, and validation criteria in accordance with approved procedures.
Approved standard methods and procedures will also be used to analyze and report the data

(e.g., Contract Laboratory Program [CLP], CLP-like data packages). An evauation of this
qualitative criterion will be presented in the CAU 5 CADD.
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6.2.8 Sensitivity

Senditivity is a quantitative parameter that evaluates the capability of amethod or instrument to
measure parameter concentrations at or near decision levels. The evaluation criteriafor this
parameter will be that measurement sensitivity (detection limits) is lower than the corresponding
PALs. If thiscriterion is not achieved, the affected datawill be assessed for usability and potential
impacts on meeting site characterization objectives.
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7.0 Duration and Records Availability

7.1  Duration
After the submittal of the CAIP to NDEP (FFACO milestone date of June 30, 2003), the following is

atentative schedule of activities (in calendar days):

e Day 0: Preparation for field work will begin. Geophysical surveyswill continue if necessary
and planning documents will be revised based on geophysical survey results.

» Day 149: Thefield work, including sample collection activities, will commence.
Samples will be shipped to meet laboratory holding times.

« Day 275: Thefield investigation will be completed.
« Day 335: Thequality-assured laboratory analytical data will be available for NDEP review.

* The FFACO date for the CADD has not been established.

7.2 Records Availability

Historic information and documents referenced in this plan are retained in the NNSA/NV project files
in Las Vegas, Nevada, and can be obtained through written request to the NNSA/NV Project
Manager. Thisdocument is available in the DOE public reading rooms located in Las Vegas and
Carson City, Nevada, or by contacting the appropriate DOE Project Manager. The NDEP maintains
the official Administrative Record for all activities conducted under the auspices of the FFACO.
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A.1.0 Seven-Step DQO Process for Phase | Investigations

The DQO process is a strategic planning approach based on the scientific method that is used to
prepare for site characterization data collection activity (EPA, 2000a). The DQOs are designed to
ensure that the data collected will provide sufficient and reliableinformation to identify, evaluate, and
technically defend potentially viable corrective actions (e.g., no further action, closein place). The
existing information about the nature and extent of contamination at the eight CASsin CAU 5is
insufficient to evaluate and select preferred corrective actions. The CAU 5 investigation will be
based on DQOs developed by representatives of NDEP and NNSA/NV.

Eight CASscomprise CAU 5. Two CASsarein Area5, three CASsarein Area6, and one CAS each
inAreas 12, 20, and 23. The eight CASs are:

e 05-15-01, Sanitary Landfill

* 05-16-01, Landfill

» 06-08-01, Landfill

e 06-15-02, Sanitary Landfill

e 06-15-03, Sanitary Landfill; Burn Pit

e 12-15-01, Sanitary Landfill

* 20-15-01, Landfill

e 23-15-03, Digposal Site
This section presents the seven-step DQO process for a Phase | investigation. All CASswill begin
with a Phase | investigation. |If a COPC is detected at concentrations above PALSs, the COPC will be
identified asa COC. If aCOC isidentified, the CAS containing that COC will undergo a Phase Il

investigation as presented in Section A.2.0.

A.1.1 Step 1 - State the Problem

Step 1 defines the problem that hasinitiated the CAU 5 site investigation. This step identifies the

DQO planning team members, describes the problem, and develops a CSM.
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A.1.1.1 Planning Team Members

The DQO planning team consists of representatives from NDEP, NNSA/NV, ITLV, and BN. The
primary decision-makers include NDEP and NNSA/NV representatives. Table A.1-1lists

representatives from each organization in attendance for the January 23, 2002, DOQ Kickoff meeting.

Table A.1-1
DQO Meeting Participants
Participant Affiliation
Jim Bolden ITLV
John Fowler ITLV
Charlotte Franky ITLV
Joe Hutchinson ITLV
Lynn Kidman ITLV
Sean Kosinski NNSA/NV
Linda Linden ITLV
Beth Moyer-Durham ITLV
John Nicklas ITLV
Allison Urbon BN
Steve Ward ITLV
Jeanne Wightman ITLV
Dustin Wilson ITLV
John Wong NDEP
Ted Zaferatos NDEP

BN - Bechtel Nevada

NNSA/NV - National Nuclear Security Administration Nevada Operations Office
ITLV - IT Corporation, Las Vegas Office

NDEP - Nevada Division of Environmental Protection
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A.1.1.2 Describe the Problem

Corrective Action Unit 5 is being investigated because:

» Disposed waste may be present without appropriate controls (e.g., use restrictions and
adequate cover).

» Hazardous and/or radioactive constituents may be present at concentrations and locations that
could potentially pose athreat to human health and the environment.

A.1.1.3 Develop Conceptual Site Model

The CSM describes the most probable scenario for current conditions at a site and defines the
assumptions that are the basis for identifying appropriate sampling strategy and data collection
methods. An accurate CSM isimportant asit serves as the basis for all subsequent inputs and
decisions throughout the DQO process.

Animportant element of a CSM is the expected fate and transport of contaminants, which infer how
contaminants move through site media and where they can be expected in the environment. The
expected fate and transport is based on distinguishing physical characteristics of the contaminants and
media. Contaminant characteristics include solubility, density, and particle size (i.e., metals). Media
characteristics include permeability, saturation, particle size, sorting, chemical composition, and
adsorption coefficients. In general, contaminants with low solubility and high density can be
expected to be found relatively closeto release points. Contaminants with high solubility and low

density can be expected to be found further from release points or in areas where settling may occur.

Groundwater contamination is not considered alikely scenario at CAU 5. The depth to groundwater
varies for each CAS from as shallow as 684 ft bgsin Area5 to as deep as 2,600 ft bgsin Area 12.
Perched water layers are a potential near CAS 23-15-03 in Area 23.

The CSM has been developed for CAU 5 using historical background information, knowledge from
studies at similar sites, and data from previous sampling efforts. Section A.1.1.3.1 develops and

discusses the conceptual model. Figure A.1-1 shows the generalized CSM.
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Figure A.1-1
Generalized Conceptual Site Model for CAU 5
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Future Land-Use Scenarios

Future land-use scenarios limit future uses of the CASsto various nonresidentia (i.e., industrial) uses
(DOE/NV, 1998b). The future land-use scenarios for CAU 5 are presented in Table A.1-2.

Exposure scenarios for sites located within the NTS boundaries are limited by the future land-use
scenariosto site workers who may be exposed to COPCs through oral ingestion, inhalation, or dermal
contact (absorption) of soilsand/or debris (e.g., equipment, concrete) due to inadvertent disturbance
of these materials.

A.1.1.3.1 General Conceptual Site Model

All eight CASs are included in the general CSM developed for CAU 5.

According to historical documentation and interviews, instead of managing solid waste at one or two
disposal sites, the practice was to dispose solid waste in the vicinity of the activity. Trenches,
mounds, and open pits were utilized to dispose and bury waste streams that included, but were not
limited to various combinations of construction debris, sanitary waste, radiologically contaminated
materials (i.e., animal carcasses), and potentially hazardous wastes. Open burning was a common
practice at landfills up to 1971. Waste was routinely soaked with diesel fuel and allowed to burn to
minimize the waste volume. Open pits and trenches were both used to burn and dispose solid waste.
Liquid wastes including raw sewage and kitchen grease were transported to and discharged at
designated trenches within various CAU 5 CASs.

Subsurface soils are the potentially affected media where leachable solid and/or liquid waste may
have contributed contamination. Any contamination would be attributable to direct release to the
surface and/or subsurface of solid waste, residual fluids in discarded containers, release of
contaminants through burning activities, erosion of various contaminants off the surface of solid
materials, and leaching of contaminantsfrom materials. No disposal records were identified for these
landfills; therefore, materials disposed in each landfill is based on historical information and
interviews.

The amount of leachate generated in any of the landfill sitesis unknown, but is assumed to be
minimal based on low precipitation and high evapotranspiration rates. Historical documentation
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Table A.1-2
Future Land-Use Scenarios for CASs Within CAU 52

CAS

Zone

Zone Description

05-15-01

Research, Test, and Experiment
Land-Use Zone

Designated for small-scale research and
development projects and demonstrations; pilot
projects; outdoor tests; and experiments for the
development, quality assurance, or reliability of
material and equipment under controlled conditions.
Includes compatible defense and nondefense
research, development, and testing projects and
activities.

05-16-01
23-15-03
06-15-02
06-15-03

NTS Reserved Land-Use Zone

Includes land and facilities that provide widespread
flexible support for diverse short-term testing and
experimentation. The reserved zone is also used
for short duration exercises and training such as
nuclear emergency response and Federal
Radiological Monitoring and Assessment Center
training and DoD land-navigation exercises and
training.

06-08-01

Defense Industrial Land-Use Zone

Designated for stockpile management of weapons,
including production, assembly, disassembly or
modification, staging, repair, retrofit, and
surveillance. Also included in this zone are
permanent facilities for stockpile stewardship
operations involving equipment and activities such
as radiography, lasers, material processing, and
pulsed power.

12-15-01

Nuclear and High Explosive Test
Land-Use Zone

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

20-15-01

Nuclear Test Land-Use Zone

Area reserved for dynamic experiments,
hydrodynamic tests, and underground nuclear
weapons and weapons effects tests. This zone
includes compatible defense and nondefense
research, development, and testing activities.

&Nevada Test Site Resource Management Plan (DOE/NV, 1998b)
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states that the landfills are not lined with engineered barriers and no monitoring has taken place thus
far to determineif any contaminants are migrating vertically or laterally. Subsurface lateral migration
is limited to the geophysical properties such as permeability, porosity, and hydrologic conductivity.
The presence of a hardpan layer (i.e., caliche) at some of the CASswould limit vertical migration of
contaminants. Surface lateral migration is not a concern because the landfills are covered by soil.
Over time, the disturbed areas of the sites have revegetated and miscellaneous debris has been
deposited on top. Additionally, CAS 06-08-01 landfill is covered by the Area 6 Equipment Yard and

the CAS 23-15-03 landfill is covered by aportion of the active Area 23 Sanitary Landfill.

Concrete monuments denoting waste streams were later put in place to identify the presumed landfill
boundaries. The landfill covers appear to be constructed to grade with invader or secondary species
proliferating, particularly on the older landfills. Recent site visit surveysindicate that minor erosion
and subsidence has occurred at afew of the landfills.

Figure A.1-1 shows a generalized representation of the general CSM and the following text provides
additional details to supplement the model.

COPCs/Released Material

Interviews with former site employees, review of historic documents, and interpretations of aerial and
ground photographs indicate that the sources of potential contamination related to the CAU 5 CASs
arevaried, but are generaly representative of the CSM. The CAS-specific COPCs are discussed
below. The CAS-specific release information, migration routes, exposure pathways, and affected
media are discussed in Section 2.4.

In addition to CA S-specific COPCs, various materials may have been disposed at the CAU 5 CASsas
indicated by general historical landfill practices. The following materials may have the potential to
impact the CASs and are aso being considered based on their relationship to general landfill
practices. They include:

*  VOCsfrom the disposal of solvents (Norvell, 2001), portable toilet wastes
(e.g., formaldehyde), and benzenes, toluene, and pyrolytic ail, consisting of ethyl benzene,
from the burning of tires (CIWMB, 2002)
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e SVOCsfrom burning tires to include pyrolytic oil consisting of naphthalenes, anthracene,
thiazoles, amines, Di (2-ethyhexyl) phthalate (DEHP) (BuildingGreen, Inc., 2001), and
phenols from sewage effluent (Ballock, 2001)

» Petroleum hydrocarbons from the use/disposal of diesel and gasoline, and oil, grease, and
pyrolytic oil (CIWMB, 2002)

* PCBsfrom the disposal of hydraulic fluids and light ballasts (Frazier, 1988)
*  RCRA metalstypically associated with hydrocarbons
* Nickel, lead, cadmium and zinc is a product from burning waste and tires (CIWMB, 2002)
e Waste Qil, including hydraulic oil (Elle, 1995)
» Polyaromatic hydrocarbons byproduct from partia burning of waste
* Antifreeze (i.e., ethylene glycol) (Norvell, 2001)
Asbestos was used in construction materials used at the NTS until the 1980s. The asbestos containing

material transite was observed during asite visit to CAS 05-15-01 and CAS 12-15-01.

CAS 05-15-01, Sanitary Landfill. Thislandfill accepted solid and liquid waste that may exhibit
hazardous and sanitary characteristics. Open burning is evident by partially burned debris

(e.g., wood, metal) found on the landfill cover. Sewage may have been directly disposed in trenches.
The following specific COPCs identified for this CAS are based on process knowledge, interviews,
historical documents, and field observations:

e Diesel fuel for burning waste (Neagle, 2001)
» Grease container observed during sitevisit (1T, 2001)

CAS 05-16-01, Landfill. Thislandfill isbelieved to have been used as burn pits for construction
debris and rubbish. The specific COPCs identified for this CAS are based on process knowledge,
interviews, historical documentation, and field observations:

e Diesel fuel for burning waste (Neagle, 2001)

CAS 06-08-01, Landfill. Thislandfill is believed to have accepted construction debris, garbage,
rubbish, and refuse. Thelandfill may have aso received waste from the Area 6 cafeterias and support
facilitieson adaily basis. Burning may have also taken place at this landfill. Several diesdl, oil,
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hydraulic oil, and waste oil releases have been documented in the equipment yard to the southwest
corner of the landfill, but are not expected to have impacted the landfill. These spillswere properly
reported to NDEP under the appropriate regulation for spill notification and are not part of this CAS.
The following specific COPCs identified for this CAS are based on process knowledge, interviews,

historical documentation and field observations:

e Diesel fuel for burning waste (Neagle, 2001)

CAS 06-15-02, Sanitary Landfill. Thislandfill was established to accept waste from Areas 3, 5, and
7, aswell asthe CP Compound in Area 6. The types of waste that were disposed in thislandfill have
not been determined but are believed to include the Area 6 CP Compound trash, construction debris,
concrete, asphalt, empty barrels, and oil. The close proximity of the landfill to CAS 06-15-03 and
vague historical references suggest that this site potentially may have received some of the same
wastes as the landfill in CAS 06-15-03. The following specific COPCs were identified for this CAS

based on process knowledge, interviews, historical documentation, and field observations:

e Diesel fuel for burning waste (Norvell, 2001)

e Qil (Norvell, 2001)

e Pu-239 from the disposal of EPA Farm test animals (Alderson, 2002)

e Americium-241 from the disposal of EPA Farm test animals (Alderson, 2002)

CAS 06-15-03, Sanitary Landfill; Burn Pit. Thelandfill was designed to collect waste from various
areasinthe NTS, including Areas 3, 5, and 7, aswell as trash from the Area 6 CP Compound and test
animals from the Area 15 EPA Farm. Thetypesof waste that were disposed in this landfill include
diesel fuel for burning, dead animals, aerosol cans, sewage, trash, and possibly any other type of

waste. The following specific COPCs identified for this CAS are based on process knowledge,

interviews, historical documentation, and field observations:

e Diesel fuel for burning waste (Norvell, 2001)

e Qil (Norvell, 2001)

e Pu-239 from the disposal of EPA Farm test animals (Alderson, 2002)

e Americium-241 from the disposal of EPA Farm test animals (Alderson, 2002)

CAS 12-15-01, Sanitary Landfill. According to historical documentation and interviews, solid waste
created at the Area 12 Camp was disposed and/or burned at this landfill. Kitchen grease from the
Area 12 camp was disposed in the landfill. Due to the lack of waste manifests, the type of waste and
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waste volume at this landfill is unknown. Monuments indicate that kitchen grease, aerosol cans, and
sewage were disposed in the landfill. Asa precaution, canned goods from the Area 12 Mancamp
were buried in thislandfill during the decontamination activities following accidental venting from
the Baneberry weapons-related test (Hoar 2001a and 2001b; and Brown, 1971). Thefollowing
specific COPCs identified for this CAS are based on process knowledge, interviews, historical
documentation and field observations:

* Diesel fuel for burning waste (Neagle, 2001; and Norvell, 2001)

* Grease (i.e, kitchen) (Frazier, 1987; and I T, 2001)

» Solvents(e.g., aerosol cans) (1T, 2001)
CAS 20-15-01, Landfill. The Nevada Test Site Inventory of Inactive and Abandoned Facilities and
Waste Sites identified this site as a sanitary landfill (REECo, 1991). Thislandfill allegedly accepted
construction waste from Pahute Mesa and possible sanitary waste. According to an NDEP Landfill
Inventory Survey (date unknown), the landfill was 0.2 acres at the time the survey was conducted and
was receiving approximately 50 tons per year of separated wood and construction wastes. Dueto the
lack of waste manifests, the type of waste and waste volume at this landfill is unknown. Itisunlikely
that waste was burned at this landfill because regulations prohibited the open burning of waste after
December 1972 and no physical evidence of burning waste was identified during the PA process.

* No specific COPCs wereidentified for this CAS.

CAS 23-15-03, Disposal Site. Historical documentation indicates that the majority of waste received
by both the disposal area and the landfill came from Areas 22 and 23. Potential waste includes
sanitary waste, pathological wastes, rubbish, refuse, construction debris, asbestos, and possibly
pesticide contaminated steam jenny wastewater. The Siteisin close proximity of the active Area 23
Sanitary Landfill and to the Hazardous Waste Trenches that have been closed in accordance with the
appropriate regulatory requirements. Both of these activities may have impacted this CAS. The
following specific COPCs identified for this CAS are based on process knowledge, interviews,
historical documentation, and field observations:

Disposal Area

e Diesel fuel to burn waste (Neagle, 2001)
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Landfill

e Diesel fuel to burn waste (Neagle, 2001)

» Pesticides — potential disposal of pesticides, to include 4,4 -DDD; 4,4 -DDE; 4,4 -DDT,;
chlordane; adrin; apha-, beta-, and gamma-BHC (also known as lindane); dieldrin;
endosulfan I; endosulfan I, endosulfan sulfate; endrin; endrin aldehyde; heptachlor;
heptachlor epoxide (DOE/NV, 1998a)

Affected Media

Affected mediaincludes subsurface soil surrounding the disposed waste.

Location of Contamination/Release

The native soil interface adjacent to the disposed waste is the most likely place to find soil
contamination. Any contaminants migrating from these CASs, regardless of physical or chemical
characteristics, are expected to be in soil adjacent to disposal feature walls and floors.

Transport Mechanisms

Contaminants may have been transported by infiltration of precipitation through soil covers which
serves as adriving force for downward migration of contaminants; however, the annual average
precipitation in this region ranges from 3to 6 in. and less than 10 in. on most of the ridges and mesas
(Winograd and Thordarson, 1975). Contaminants may have also been transported by the release of

liquids directly to trenches; however, this practice has been discontinued.

Preferential Pathways

Preferential pathways at the CASs are expected to be limited to typical vertical migration due to
gravity and minor lateral migration due to any voids or confining layers.

Lateral and Vertical Extent of Contamination

Contamination, if present, is expected to be contiguous to the site. Concentrations are expected to
decrease with distance and depth from the sites. Groundwater contamination is not considered a
likely scenario at CAU 5 based on the following information:
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* Area5 - Depth to groundwater is about 684 ft bgs (DOE/NV, 1986)

« Area6 - Depth to groundwater is about 1,540 ft bgs based on the nearest water well, Well C-1
(Frazier, 1988)

» Areal2 - Depth to groundwater in the region varies from about 800 ft to as much as
2,600 ft bgs (Winograd and Thordarson, 1975)

e Area20 - Depth to groundwater was measured at 1,956 ft bgsin the U-20ao drill hole located
3,500 ft northwest (REECo, 1993)

e Area23 - Depth to groundwater was measured at 1,150 ft bgs in a monitoring well
approximately 0.67 mi from CAS 23-15-03. In addition, the monitoring well revealed two

perched water layers. These layers were encountered at 500 ft bgs and 1,080 ft bgs and were
one-ft and 11-ft thick, respectively. (BN, 1997)

A.1.2 Step 2 - Identify the Decision

This step devel ops a decision statement and defines alternative actions. Figure A.1-2 isaflow chart
that identifies decisions and alternative actions appropriate for a Phase | investigation.

A.1.2.1 Develop a Decision Statement

Two decision statements are required for a Phase | investigation. Decision | is*Determineif disposal
of waste has occurred.” Decision |l is”“Determine if a COC has migrated.”

A.1.2.2 Alternative Actions to the Decision

If disposal of waste has not occurred, further assessment of the CASis not required. If disposal of
waste has occurred, resolve Decision I1.

If aCOC has not migrated, further assessment of the CASis not required. If a COC has migrated,
initiate a Phase I investigation.

A.1.3 Step 3 - Identify the Inputs to the Decision

This step identifies the information needed, determines sources for information, determines the basis
for establishing the action level, and identifies sampling and analysis methods that can meet the data
requirements.
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Phase | Investigation

05-15-01, Sanitary Landfill
05-16-01, Landfill
06-08-01, Landfill
06-15-02, Sanitary Landfill

06-15-03, Sanitary Landfill; Burn Pit

12-15-01, Sanitary Landfill
20-15-01, Landfill
23-15-03, Disposal Site

Geophysical Surveys
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Figure A.1-2

Decision Diagram for CAU 5 Investigation
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A.1.3.1 Information Needs and Information Sources

In order to determineif disposal of waste has occurred, data must be collected and analyzed following
these two criteria: (1) data must be collected in areas most likely to contain disposed waste, and
(2) the data collection method must be adequate to detect any disposed waste.

In order to determine if a COC has migrated at a particular CAS, sample data must be collected and
anayzed following these two criteria: (1) samples must be collected in areas most likely to be
contaminated by migration (i.e., adjacent to the lateral and vertical extent of waste), and (2) the
analytical suite selected must be sufficient to detect any contamination present in the samples.

Biasing factors to support these criteriainclude:

e Documented process knowledge on source and location of release
* Field observations

e Geophysical surveys

e Historica sampleresults

» Experience and data from investigations of similar sites

* Professiona judgement

Table A.1-3 and Table A.1-4, list the information needs, the source of information for each need, and
the proposed methods to collect the data. The last column addresses the QA/QC data type and
associated metric. The datatypeis determined by the intended use of the resulting datain decision
making. Data types are discussed below.

Quantitative Data

Quantitative data measure the quantity or amount of a characteristic or component within the
population of interest. These data require the highest level of QA/QC in collection and measurement
systems because the intended use of the dataisto resolve primary decisions (i.e., rejecting or
accepting the null hypothesis) and/or verifying closure standards have been met. Laboratory
anaytical dataare generally considered quantitative.

Semiquantitative Data

Semiquantitative data indirectly measure the quantity or amount of a characteristic or component.
Inferences are drawn about the quantity or amount of a characteristic or component because a
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Information Needs to Resolve Phase | Decision |

Information Need

Information Source

Collection Method

Data Type/Metric

Decision |: Determine if disposal of waste has occurred.

Criteria 1: Data will be collected in areas most likely to contain disposed waste.

Location of disposed
waste

Process knowledge
compiled during the
preliminary assessment
process and previous
investigations of similar
sites

Information
documented in CSM
and public reports — no
additional data needed

Qualitative — CSM has not been
shown to be inaccurate

Site visit and field
observations

Conduct site visits and
document field
observations

Qualitative — CSM has not been
shown to be inaccurate

Decision I: Determine if disposal of waste has occurred.

Criteria 2: Data collection method must be adequate to detect any disposed waste.

Physical
characteristics of
disposed waste

Process knowledge
compiled during the
preliminary assessment
process and previous
investigations of similar
sites

Information
documented in CSM
and public reports — no
additional data needed

Qualitative — CSM has not been
shown to be inaccurate

Geophysical surveys

Perform geophysical
surveys using
appropriate methods

Semiquantitative — Surveys based
on biasing criteria stipulated in
DQO Step 7

Inspection of biased
samples

Visual inspection via
drilling or excavation

Qualitative — CSM has not been
shown to be inaccurate

Identification of all
potential contaminants
(only needed if
geophysics are
inconclusive)

Process knowledge
compiled during the
preliminary assessment
process and previous
investigations of similar
sites

Information
documented in CSM
and public reports — no
additional data needed

Qualitative — CSM has not been
shown to be inaccurate

Analytical results (only
needed if geophysics
are inconclusive)

Data packages of biased
samples

Appropriate sampling
techniques and
approved analytical
methods will be used

Quantitative — Validated analytical
results will be compared to PALs
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Information Need

Information Source

Collection Method

Data Type/Metric

Decision Il: Determine if a COC has migrated.

Criteria 1: Samples will be collected in areas most likely to be contaminated by migration

Lateral and vertical
extent of disposed
waste

Process knowledge
compiled during the
preliminary assessment
process and previous
investigations of similar
sites

Information
documented in CSM
and public reports — no
additional data needed

Qualitative — CSM has not been
shown to be inaccurate

Site visit and field
observations

Conduct site visits and
document field
observations

Qualitative — CSM has not been
shown to be inaccurate

Geophysical surveys

Perform geophysical
surveys using
appropriate methods

Semiquantitative — Sampling
based on biasing criteria stipulated
in DQO Step 7

Decision Il: Determine if a COC has migrated.

Criteria 2: Analyses must be sufficient to detect contamination in samples.

Identification of all
potential
contaminants

Process knowledge
compiled during the
preliminary assessment
process and previous
investigations of similar
sites; a full suite of
analyses will be utilized

Information
documented in CSM
and public reports — no
additional data needed

Qualitative — CSM has not been
shown to be inaccurate

Analytical results

Data packages of biased
samples

Appropriate sampling
techniques and
approved analytical
methods will be used

Quantitative — Validated analytical
results will be compared to PALs

correlation has been shown to exist between the indirect measurement and the results from a

guantitative measurement. The QA/QC requirements on semiquantitative collection and

measurement systems are high but may not be as rigorous as a quantitative measurement system.

Semiquantitative data contribute to decision making but are not used aone to resolve primary

decisions. Field-screening data are generally considered semiquantitative. The data are often used to

guide investigations toward quantitative data collection.
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Qualitative Data

Qualitative data identify or describe the characteristics or components of the population of interest.
The QA/QC requirements are the least rigorous on data collection methods and measurement
systems. Theintended use of the dataisfor information purposes, to refine conceptual models, and
guideinvestigations rather than resolve primary decisions. This measurement of quality istypically
assigned to historical information and data where QA/QC may be highly variable or not known.
Professional judgement is often used to generate qualitative data.

Metrics provide atool to determineif the collected data support decision making asintended. Metrics

tend to be numerical for quantitative and semiquantitative data, and descriptive for qualitative data.

A.1.3.2 Determine the Basis for the Preliminary Action Levels

Site workers may be exposed to contaminants through oral ingestion, inhalation, or dermal contact
(absorption) of soil during disturbance of this media. Laboratory analytical results for soilswill be
compared to the following PAL s to evaluate if COPCs are present at levels that may pose an

unacceptable risk to human health and/or the environment:

* EPARegion 9 Risk-Based Preliminary Remediation Goals for Industrial Soils (EPA, 2000b).

* Background concentrations for metals when natural background exceeds the PRG, asis often
the case with arsenic; background is considered the mean plus two times the standard
deviation of the mean for sediment samples collected by the Nevada Bureau of Mines and
Geology throughout the Nellis Air Force Range (NBM G, 1998; Moore, 1999).

e TPH action limit of 100 ppm per the NAC 445A.2272 (NAC, 2000).
» ThePALsfor radionuclides are isotope-specific and defined as the maximum concentration
for that isotope found in samples from undisturbed background locations in the vicinity of the

NTS (McArthur and Miller, 1989; US Ecology and Atlan-Tech, 1992; BN, 1996).

For detected chemical COPCs without established PRGs, a protocol similar to EPA Region 9 will be
used in establishing an action level for those COPCslisted in IRIS (EPA, 2002).
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A.1.3.3 Potential Sampling Techniques and Appropriate Analytical Methods
Geophysical Surveys

Electromagnetic surveys will be used to determine presence/lateral extent of applicable waste.
Resistivity and/or seismic surveys will be used to determine presence/vertical extent of applicable
waste. Geophysical surveyswill follow standard procedures. Note: Direct soil sampling may be

required if geophysical surveys are unable to conclusively determine the presence of disposed waste.

Geodetic Surveys

Geodetic surveys will be conducted in accordance with standard industry procedures.
Soil Sampling

Drilling, excavation, or other appropriate sampling methods will be used. Sample collection and

handling activities will follow standard procedures.

The Industrial Sites QAPP (NNSA/NV, 2002), unless otherwise stipulated in the CAIPR, provides
anaytical methods and laboratory requirements (e.g., detection limits, precision and accuracy
requirements). Sample volumes are laboratory- and method-specific and will be determined in
accordance with laboratory requirements. Specific analyses required for the disposal of IDW are
identified in Section 5.0 of this CAIP.

To ensure that |aboratory analyses are sufficient to detect contamination in soil samples at
concentrations exceeding the MRL, Phase | chemical and radiological parameters of interest have
been selected for each CAS. Solid media (e.g., concrete, wood) will not be analyzed by a laboratory
for chemical or radiological parameters.

For each CAS, the chemical and radiological parameters for Phase | soil samples include:

« Total VOCs
* Total SVOCs
* PCBs

» Total Pesticides (for CAS 23-15-03 only)
* TPH (diesel- and gasoline-range organics [C,-C,])
« Tota RCRA metals, plus nickel and zinc
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* Gamma Spectrometry (for CAS 06-15-02 and CAS 06-15-03 only)
» Isotopic Plutonium (for CAS 06-15-02 and CAS 06-15-03 only)

A.1.4 Step 4 - Define the Boundaries of the Study

The purpose of this step isto define the target population of interest, specify the spatial and temporal
features of that population that are pertinent for decision making, determine practical constraints on
data collection, and define the scale of decision making relevant to target populations. Note: Dueto
the potentially dangerous nature of buried waste (i.e., compressed gas cylinders, medical waste, or
asbestos), the types of waste disposed in the CAU 5 CASs will not be determined.

A.1.4.1 Define the Target Population

The Phase | Decision | target populations are:

* Disposed waste

* COC concentrations in waste of potential disposal features not conclusively identified by
geophysical surveys or visual observations

The Phase | Decision || target populations are:

e COC concentrationsin soil adjacent to disposal feature walls

e COC concentrations in soil below the base of disposed waste in the plane of disposal feature
walls
These target populations represent locations within the CA S that will encounter contamination, if
migration has occurred. Additional target populations may also be sampled during a Phase |
investigation, at the discretion of the Site Supervisor. While these samples may not directly support
Phase | decision-making, they will be used if aCAS s elevated to aPhase |1 investigation.

A.1.4.2 Identify the Spatial and Temporal Boundaries

The spatial boundaries that apply to each CAS in a Phase | investigation are the survey and sample
locations selected for Phase | sampling.
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Temporal boundaries are those time constraints set up by weather conditions and project schedules.
Significant temporal constraints due to weather conditions are not expected in Areas 5, 6, and 23.
However, snow in Areas 12 and 20 may affect site access during the winter months of December,
January, and February. Moist weather may place constraints on sampling and field screening
contaminated soils because of the attenuating effect of moisture in samples (e.g., a pha/beta-emitting
radionuclides). There are no time constraints on collecting samples as environmental conditions at all
siteswill not significantly change in the near future and conditions would have stabilized over the

years since the sites were last used.

A.1.4.3 Identify Practical Constraints

The NTS-controlled activities may affect ability to characterize these sites, especially at

CAS 06-08-01 and CAS 23-15-03 where portions of each site lie beneath the currently active Area 6
Equipment Yard and the Area 23 Sanitary Landfill, respectively. Underground utilities are expected
to exist at some of the sites which may limit intrusive sampling locations and adverse weather
conditions may affect road access and delay the investigations at CAS 12-15-01 and 20-15-01 during
the December, January, and February winter months. Table A.1-5 indicates other practical
constraints that may be encountered at each CAS.

Table A.1-5

Practical Constraints Identified for CAU 5

Utilities Likely Top.o.graphy/Site Structurgs _
CAS to be Conditions Likely to (e_.g., materials) Area Subje_ct_to
a Effect Planned Likely to Effect Access Restrictions®
Encountered S oo

Activities Planned Activities
05-15-01 No No No Yes
05-16-01 Yes Yes Yes Yes
06-08-01 Yes No Yes Yes
06-15-02 Yes No No No
06-15-03 Yes No No No
12-15-01 Yes Yes Yes No
20-15-01 Yes Yes No No
23-15-03 Yes Yes Yes Yes

Utility constraints are subject to change as detailed information is collected prior to commencement of investigation activities and
will be appropriately documented. All CASs will be surveyed for utilities prior to field activities in accordance with the SSHASP.
Access restrictions include both scheduling conflicts on the NTS with other entities and areas posted as contamination areas
requiring appropriate work controls, and areas requiring authorized access.

Source: Site visits on 12/18/01 and 01/08/02 (IT, 2001 and IT, 2002)
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A.1.4.4 Define the Scale of Decision Making

The scale of decision making in aPhase | investigation is defined as the CAS.

A.1.5 Step 5- Develop a Decision Rule

This step integrates outputs from the previous step with the inputs developed in this step into a
decision rule (“If..., then...” ) statement. This rule describes the conditions under which possible

dternative actions would be chosen.

A.1.5.1 Specify the Population Parameter

For geophysical surveys, individual results will be the population parameter and compared against
method-specific parameters. If sampling is performed to support inconclusive geophysical resullts,
the maximum observed concentration of each COC will be the population parameter.

Because the sampling to resolve Decision 11 is biased towards concentrations of migrated
contaminants, the population parameter will be the maximum observed concentration of each COC
within the target population.

A.1.5.2 Choose an Action Level

Action levels were defined in Section A.1.3.2.

A.1.5.3 Measurement and Analysis Methods

Electromagnetic, resistivity, and possibly seismic geophysical surveyswill be used to resolve
Decision |. If necessary, the measurement and analysis methods discussed below for Decision 11 will
be used.

The measurement and analysis methods in the Industrial Sites QAPP are capable of achieving the
expected range of valuesto resolve Decision |1. The detection limit of the measurement method to be
used islessthan the PAL for each COPC unless specified otherwise in the CAIP. See Section A.1.3.3
for additional details.
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A.1.5.4 Decision Rule

If evidence of waste disposal is obtained, then Decision |1 must be resolved. If evidence of waste
disposal is not obtained, then the decision will be no further action. If evidence isinconclusive,
samples will be collected to determine if the concentration of any COPC in atarget population
exceeds the PAL for the COPC. If so, that COPC isidentified asa COC and a Phase Il investigation
will be conducted. If the COPC concentration is less than the PAL, then the decision will be no

further action.

If the concentration of any COPC in atarget popul ation exceeds the PAL for the COPC, then that
COPC isidentified asa COC and a Phase Il investigation will be conducted. If the COPC
concentration is less than the PAL, then the decision will be no further sampling.

A.1.6 Step 6 - Specify the Tolerable Limits on Decision Errors

The approach for resolving Decision | relies on assuming that historical disposal activities occurred
within a distinct geographical area and disposed waste will be responsive to geophysical surveys or
direct sampling and/or analysisif geophysical surveys are inconclusive. Only appropriate
geophysical methods will be used to determine if disposal of waste has occurred. If geophysical
results are inconclusive, then visual observation of waste or validated analytical results (quantitative
data) will be used to determine if COCs are present. The baseline condition (i.e., null hypothesis) and
alternative condition for Decision | are:

« Basdine condition — Disposed waste is present and contaminant migration may have occurred
or aCOC is present.

» Alternative condition — Disposed waste is not present and/or a COC is not present.

The sampling approach for resolving Decision I relies on biased sampling locations such as knowing
the location of disposed waste; therefore, random sample locations are not considered. Only
validated analytical results (quantitative data) will be used to determine if COCs are migrating. The
baseline condition and alternative condition for Decision I are:

» Basdine condition — A COC has migrated.
» Alternative condition — A COC has not migrated.
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A.1.6.1 False Rejection Decision Error

The false rejection (alpha) decision error would mean deciding that:

» Disposed waste or aCOC is not present when it is, increasing the risk to human health and the
environment.

* A COC has not migrated when it has, increasing risk to human health and environment.

A false rejection decision error (where consequences are more severe) is controlled by meeting these
criteriac (1) having a high degree of confidence that the geophysical survey areas and/or sample
locations selected will identify disposed waste or COCs (only necessary if geophysics are
inconclusive for discrete potential disposal features) if present anywhere withinthe CAS, (2) having a
high degree of confidence that the sample locations selected will identify COCs if migrating from the
CAS, and (3) having a high degree of confidence that analyses conducted will be sufficient to detect
any COCs present in the samples.

To satisfy the first two criteria, Phase | data and samples will be collected in areas most likely to
contain disposed waste, contain COCs where geophysical results were inconclusive, and be
contaminated by any migrating COCs. To accomplish this, the following characteristics are
considered:

e Source and location of disposed waste
e Chemical nature and fate properties
e Physical transport pathways and properties
e Hydrologic drivers
These characteristics were considered during the devel opment of the CSM. The biasing factorslisted

in Section A.1.3.1 will be used to further ensure that these criteria are met.

To satisfy the third criterion, all Phase | samples will be analyzed for the chemical and radiological
parameterslisted in Section A.1.3.3. Strict adherence to established procedures and QA/QC protocol
protects against false negatives.

A.1.6.2 False Acceptance Decision Error

The false acceptance (beta) decision error would mean deciding that:
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» Disposed waste or aCOC is present when it isnot, resulting inincreased costs for unnecessary
characterization.

e A COC has migrated when it has not, resulting in increased costs for unnecessary
characterization.
For determining if disposed waste is present, the fal se acceptance decision error is controlled by
well-established methodol ogy, experienced personnel, and direct sampling where geophysical results

may be inconclusive.

For determining if COCs are present or migrating, the fal se acceptance decision error is controlled by
protecting against false positive analytical results. False positive results are typically attributed to
laboratory and/or sampling/handling errors. Quality assurance/quality control samples such asfield
blanks, trip blanks, laboratory control samples, and method blanks minimize therisk of afalse
positive analytical result. Other measures include proper decontamination of sampling equipment

and using certified clean sample containers to avoid cross contamination.

A.1.6.3 Quality Assurance/Quality Control

Geophysical survey instruments will be calibrated in accordance with manufacturer’sinstructions and

periodic calibrations will be performed in accordance with approved procedures.

Quality control samples will be collected as required by established procedures. The required QC

samplesinclude:

Trip blanks (1 per sample cooler containing VOC environmental samples)
e Equipment rinsate blanks (1 per sampling event for each type of decontamination procedure)
» Source blanks (1 per source lot per sampling event)

* Field duplicates (minimum of 1 per matrix per 20 environmental samples or 1 per CASif less
than 20 collected)

e Field blanks (minimum of 1 per 20 environmental samples or 1 per sampling day, whichever
best exemplifiesfield conditions)
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* Matrix spike/matrix spike duplicate (minimum of 1 per matrix per 20 environmental samples
or 1 per CASif less than 20 collected). Some radioanalytical measurements (e.g., gamma
spectrometry) do not require MS/MSD.

Additional QC samples may be submitted based on site conditions.

The following DQIs: precision, accuracy, comparability, completeness, and representativeness are
defined in the Industrial Sites QAPP (NNSA/NV, 2002). In addition, sengitivity has been included as
aDQI for laboratory analyses. Site-specific DQIs are discussed in more detail in Section 6.0 of the
CAIP.

A.1.7 Step 7 - Optimize the Design for Obtaining Data

Geophysical surveys, geodetic surveys, and biased sampling will be conducted at CAU 5 during
Phase | investigations. Geophysical surveys will be conducted to estimate the lateral and vertical
extent of disposed waste. Biased sampling locations will be determined based on the results of the
geophysical surveys and other biasing factorslisted in Section A.1.3.1. The Site Supervisor has the
discretion to modify these locations and minimize samples submitted for laboratory analyses, but
only if the decision needs and criteria stipulated in Section A.1.3 are still satisfied.

The following sections provide general Phase | investigation activities. The CAS-specific Phase |
investigation activities will be developed as CAS-specific data becomes successively more detailed.

A.1.7.1 Geophysical Surveys

Geophysical surveys will be conducted at each of the CAU 5 CASsto define the lateral and vertical
extent of disposed waste. Site preparation will be conducted the NTS Management and Operating
Contractor prior to the surveys. Site preparation will include removal and proper disposal of surface
debris and temporarily moving staged equipment (e.g., dumpsters at CAS 23-15-03, heavy equipment
at CAS06-08-01).

Electromagnetic induction methodology using instruments such as the Geonics EM31 and EM 61 will
be used to determine the approximate lateral extent of disposed waste. Trench orientation will also be
acquired from the results of these surveys. The grid spacing for data collection locationswill be 10 ft.

This spacing may be increased to 20 ft for CAS 06-08-01 dueto itslarge area. The EM31 will be the
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primary instrument. The EM61 will be used to supplement EM 31 data as necessary, especially near

areas of interference (i.e., utilities and fences).

Resistivity methodology using instruments such as the Advanced Geosciences, Inc. SuperSting will
be used to determine the approximate vertical extent of disposed waste. The number and length of
data collection traverses will be determined based on the results of the EM surveys. Seismic
methodology may be used as an adternative.

A.1.7.2 Intrusive Investigation

Intrusive investigations will be conducted at each of the CAU 5 CA Ssto determine the existing cover
thickness and determineif aCOC is present or hasmigrated. Biased locationsfor these activities will
be determined based on the results of the geophysical surveys and other biasing factorslisted in
Section A.1.3.1.

The existing cover thickness will be determined by excavating or drilling into the covers at select
locations. The minimum thickness measured will be assumed for the cover of the individual disposal

feature (e.g., trench, pit, mound).

Rotary sonic drilling, hollow stem auger drilling, or excavation will be used to access sample
intervals for laboratory analysis at select locations to determine if a COC is present or has migrated.
Due to the potentially dangerous nature of buried waste (i.e., compressed gas cylinders, medical
waste, or asbestos), most sample locations will be biased adjacent to disposal feature boundaries.
Potential disposal features identified by inconclusive geophysics may be accessed directly at the
discretion of the Site Supervisor. Sites with multiple disposal featuresin close proximity to each
other will be treated as one area of concern. Therefore, sample locations will be selected adjacent to
the outer boundaries of the outer disposal features with limited locations between disposal features.
The frequency of sample locations will be based on biasing factors and be approximately between
75 and 150 ft with a minimum of one per lateral side of each CAS.

Sample intervals will be selected from the biased locations focusing on any COC that may have
migrated from the walls and base of subsurface disposal features. The frequency of sample intervals

above the disposal feature base will vary depending on the estimated depth as determined by the
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geophysical surveys. The frequency will be such that sample intervals will be approximately spaced
evenly between the estimated cover bottom and a sample interval at the disposal feature base. The
frequency will not be less than every 5 ft nor greater than every 2.5 ft. Two additional samples will
be collected 5 and 10 ft below the disposal feature base. One surface sample, one sample at 5 ft bgs,
and one sample at 10 ft bgs will be collected at locations adjacent to surface disposal features. Both
strategies may be required where adisposal feature exhibits both characteristics, as may be the case at
aportion of CAS 12-15-01.
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A.2.0 Seven-Step DQO Process for Phase Il Investigations

This section discusses the DQO process for a Phase |1 investigation for any CASthat requires further
assessment based on Phase | results. If COCs areidentified, the CAS will proceed to a Phase I
investigation.

A.2.1 Step 1 - State the Problem

Refer to Section A.1.1 for information regarding Step 1.

A.2.2 Step 2 - Identify the Decision

This step devel ops a decision statement and defines alternative actions. Figure A.1-2 isaflow chart
that identifies decisions and alternative actions appropriate for Phase |1 investigation.

A.2.2.1 Develop a Decision Statement

The decision statement for a Phase Il investigation is “ Determine the extent of a COC.”

A.2.2.2 Alternative Actions to the Decision

If extent of a COC is defined, further assessment of the CASis not required. If extent is not defined,
reevaluate site conditions and collect additional samples.

A.2.3 Step 3 - Identify the Inputs to the Decision

This step identifies the information needed, determines sources for information, determines the basis
for establishing the action level, and identifies sampling and analysis methods that can meet the data
requirements.

A.2.3.1 Information Needs and Information Sources

In order to determine the extent of a COC, samples must be collected at |ocations to bound lateral and
vertical extent of COCs. Sampleswill only be analyzed for those parameters that exceeded PALS
(i.e,, COCs) in Phase | samples. Biasing factorsto support these information needs may include:
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e Geophysical surveys

e Documented process knowledge on source and location of release
* Field observations

* Field-screening results

e Historical sampleresults

» Experience and data from investigations of similar sites

* Professiona judgement

e Phasel sampleresults

Table A.2-1 lists the information inputs, the source of information for each input, and the proposed
methods to collect the data. Additional information is provided in Section A.1.3.1.

A.2.3.2 Determine the Basis for Preliminary Action Levels

Laboratory analytical resultswill be compared to the applicable PALs presented in Section A.1.3.2to
determine if COPCs are present at levels that may pose an unacceptable risk to human health and/or
the environment (i.e., COCs).

A.2.3.3 Potential Sampling Techniques and Appropriate Analytical Methods

Section A.1.3.3 provides details regarding potential sampling techniques. To ensure that laboratory
analyses are sufficient to detect contamination in samples, chemical and radiological parameters will
be selected based on Phase | analytical data. Only those COCs identified during Phase | will be
anayzed for during Phase I1. This parameter selection process will be applied independently to each
CAS asdiscussed in Section A.2.4.4, “ Scale of Decision Making.”

A.2.4  Step 4 - Define the Boundaries of the Study

The purpose of this step isto define the target population of interest, specify the spatial and temporal
features of that population that are pertinent for decision making, determine practical constraints on
data collection, and define the scale of decision making relevant to target populations.

A.2.4.1 Define the Target Population

The potential Phase Il investigation target populations for each CAS are:

e COC concentrationsin soil at step-out locations around each CAS
e COC concentrationsin soil below Phase | samples
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Information Need

Information Source

Collection Method

Data Type/Metric

Decision: Determine the extent of a COC

Identification of
applicable Phase Il
contaminants

Data packages of Phase |
biased samples

Review Phase |
analytical results to
select Phase Il COCs.

Quantitative - Only COCs

identified in Phase | will

be analyzed for in Phase
Il.

Extent of Contamination

Field observations

Document field
observations.

Qualitative - CSM has not
been shown to be
inaccurate.

Field-screening results

Conduct field screening
with appropriate
instrumentation.

Semiquantitative - FSRs
will be compared to FSLs.

Phase Il analytical results

Appropriate sampling
techniques and
approved analytical
methods will be used to

Quantitative - Validated
analytical results will be
compared to PALs to
determine COC extent.

bound COCs.

Phase |1 target populations will be limited to those related to distinct Phase | target populations with
COCs. Thesetarget populations represent locations within the system that, when sampled, will
provide sufficient data to address data needs discussed in Section A.2.3.

A.2.4.2 Determine the Spatial and Temporal Boundaries

The spatial boundaries that apply to each CASfor a Phase |1 investigation are shown in Table A.2-2.
In general, geographic boundaries are defined by the impacted soil. Intrusive activities are not
intended to extend into CASs not in CAU 5. Temporal boundaries are defined in Section A.1.4.2.

A.2.4.3 Identify Practical Constraints

Practical constraints are listed in Section A.1.4.3.

A.2.4.4 Define the Scale of Decision Making

The scale of decision making in aPhase |1 investigation is defined as the extent of contamination in

soil from which characterization samples were collected.
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Table A.2-2
Spatial Boundaries for Phase Il Investigation Sites
Spatial Boundary
CAS
Horizontal Vertical
05-15-01
Sanitary 100 ft buffer around the CAS. 50 ft bgs
Landfill
05-16-01 100 ft buffer around the CAS. The active Area 5 RWMS will not be 50 ft bas
Landfill entered. The Area 5 RWMS flood dike will not be modified. 9
06-08-01 100 ft buffer around the CAS. Area 6 Equipment Yard structures will
) . . e ; N . 50 ft bgs
Landfill potentially require modification of some investigation locations.
06-15-02 -
; 100 ft buffer around the CAS. The Area 6 Hydrocarbon Landfill will not be
Sanitary 50 ft bgs
i entered.
Landfill
06-15-03
Sanitary
Landfill: Burn 100 ft buffer around the CAS. 50 ft bgs
Pit
12'1.5'01 100 ft buffer around the CAS. Discharge station and structure will
Sanitary . ! i ; o : 50 ft bgs
Landfil potentially require modification of some investigation locations.
20-15-01 100 ft buffer around the CAS. 50 ft bgs
Landfill
100 ft buffer around the CAS. Landfill bordered by the active Area 23
23-15-03 Sanitary Landfill and the closed Area 23 Hazardous Waste Trenches.
Disposal Site The Disposal Area is bordered by the WSI PFTC. An active leachfield 50 ft bgs
P services WSI PFTC Buildings 1100 and 1103 and is located within the
northern portion of the landfill.

A.25 Step 5- Develop a Decision Rule

This step integrates outputs from previous steps with the inputs developed in this step into a decision
rule (“If....., then....”) statement. This rule describes the conditions under which possible alternative

actions would be chosen.

A.2.5.1 Specify the Population Parameter

The population parameter will be the maximum observed concentration of each COC within the
target population(s).
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A.25.2 Choose an Action Level

Action levels were previoudly defined in Section A.1.3.2.

A.2.5.3 Measurement and Analysis Methods

The measurement and analysis methods in the Industrial Sites QAPP (NNSA/NV, 2002) are capable
of achieving the expected range of values. The detection limit of the measurement method to be used
isless than the PAL for each COPC unless specified otherwise in the CAIP. See Section A.1.3.3 for

additional details.

A.25.4 Decision Rule

If the observed concentration of any COPC in a sample exceeds the PALS, then additional samples
will be collected to define extent. If the concentration islessthan PALS, then the decision will be that

the extent has been defined in the vertical and/or lateral direction.

If contamination is inconsistent with the CSM or extends beyond the spatial boundaries identified in
Table A.2-2, then work will be suspended and the investigation strategy will be reevaluated. If
contamination is consistent with the CSM and is within spatial boundaries, then the decision will be
to continue sampling to define extent.

A.2.6 Step 6 - Specify Tolerable Limits on Decision Errors

The sampling approach for the Phase 11 investigation relies upon biased samples; therefore, statistical
analysisis not appropriate. Only validated analytical results (quantitative) will be used to determine
COC extent.

The baseline condition (i.e., null hypothesis) and alternative condition for the Phase |1 investigation
areasfollows:

* Basdline condition - The extent of a COC has not been defined.
+ Alternative condition — Extent of a COC has been defined.
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A.2.6.1 False Rejection Decision Error

The false rejection (alpha) decision error would mean accepting that the extent of a COC has been
defined when it has not, increasing risk to human health and environment.

A false rejection decision error (where consequences are more severe) is controlled by meeting these
criteria: (1) having a high degree of confidence that the sample locations selected will identify the
extent of COCs; and (2) having a high degree of confidence that analyses conducted will be sufficient
to detect any COCs present in the samples.

To satisfy that the first criterion is met, the Phase Il data collection will sample areas that represent

vertical and lateral extent of contamination by considering the following characteristics:

» Source and location of release
e Chemical nature and fate properties
e Physical transport pathways and properties
e Hydrologic drivers
These characteristics were considered during the devel opment of the CSM. The biasing factorslisted

in Section A.2.3.1 will be used to further ensure that the first criterion is met.

To meet the second criterion, Phase || samples will be analyzed for those chemical and radiol ogical
parameters that were identified as COCs in Phase | samples. Strict adherence to established
procedures and QA/QC protocol protects against false negatives.

A.2.6.2 False Acceptance Decision Error

The false acceptance (beta) decision error would mean accepting that the extent of a COC has not

been defined when it really has, resulting in increased costs for unnecessary corrective action.

Thefalse acceptance decision error iscontrolled by protecting against false positive analytical results.
False positive results are typically attributed to laboratory errors and sampling/handling errors.
Quality assurance/quality control samples such asfield blanks, trip blanks, laboratory control
samples, and method blanks minimize the risk of afalse positive analytical result. Other measures
include proper decontamination of sampling equipment and using certified clean sample containersto
avoid cross contamination.
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A.2.6.3 Quality Assurance/Quality Control

Quality assurance/quality control protocols are presented in Section A.1.6.3.

A.2.7 Step 7 - Optimize the Design for Obtaining Data

Biased sampling for laboratory analysis will be conducted at CAU 5 during Phase |1 investigations.
Biased sampling locations will be determined prior to the investigation, based on process knowledge
and analytical results from the Phase | investigation. Asfield data are generated (e.g., geophysical
surveys, field-screening, Phase | analytical results), the Site Supervisor has the discretion to modify
these locations but only if the modified locations meet the decision needs and criteria stipulated in
Section A.2.3.

Step-out sample locations will be selected approximately 15 ft from outer boundary Phase | sample
locations where COCs were detected. |If biasing factors indicate COCs extend beyond the proposed
Phase |1 sample locations, further step-out locations may be necessary. At each Phase 11 location, soil
samples will be collected at the depth(s) and at 5 ft below the lowest depth where COCs were
encountered. In general, samples submitted for laboratory analysis would be those that define the
lateral and vertical extent of COCs. Additional sampleswill be collected to define the extent of
COCsif necessary.

Drilling is the preferred method of soil sample collection, but excavation may also be used as
appropriate.
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B.1.0 Project Organization

The NNSA/NV Project Manager is Janet Appenzeller-Wing. Her telephone number is
(702) 295-0461.

The identification of the project Health and Safety Officer and the Quality Assurance Officer can be
found in the appropriate plan. However, personnel are subject to change and it is suggested that the
appropriate DOE Project Manager be contacted for further information. The Task Manager will be
identified in the FFACO Biweekly Activity Report prior to the start of field activities.



Appendix C

Responses to NDEP Comments



CAU 5 CAIP
Appendix C
Revision: 0

Date: 05/30/2002
Page C-1 of C-1

NEVADA ENVIRONMENTAL RESTORATION PROJECT
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1. Document Title/Number: Draft Corrective Action Investigation Plan for Corrective Action Unit 5: Landfills,

Nevada Test Site, Nevada.

2. Document Date: March 2002

3. Revision Number: 0

4. Originator/Organization: IT Corporation

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

6. Date Comments Due: April 29, 2002

7. Review Criteria: Full

8. Reviewer/Organization/Phone No.: Ted Zaferatos, NDEP, 486-2856

9. Reviewer’s Signature:

10. Comment

Number/ 11. Type* 12. Comment 13. Comment Response 14. Accept
Location
1) Section 2.5 The CAU 5 Corrective Action Sites (CASs) have not been closed. Section 2.5, second paragraph, last sentence: Deleted the Yes
Pages 18 - 19 (Refer to the September 26, 1996 letter from Paul Liebendorfer to phrase, “therefore, may be closed in accordance with the
First Three David Shafer, which confirmed agreement on this point between the 1989 solid waste regulations Nevada Administrative Code
Paragraphs Department of Energy and the NDEP). As each of the CASs within (NAC) 444"
CAU 5 is being characterized and options proposed, consideration
should be given to the current Nevada Administrative Code (NAC) Section 2.5, third paragraph, last sentence: Replaced with,
for identification of the Applicable or Relevant and Appropriate “The eight CASs within CAU 5 ultimately remained in
Requirements (ARARs). Pertinent sections of the NAC, including Appendix Il of the FFACO (Liebendorfer, 1996b).”
NAC 444.743 and NAC 444.6891-6894, were originally codified in
1993.
2) Appendix A Same comment as Comment No. 1. Section A.1.3.2, last paragraph: Deleted paragraph, “In Yes
Section A.1.3.2 accordance with applicable regulations (NAC 444.738), the
Pages A-17 - final cover of these landfills must be compacted to a
A-19 minimum uniform thickness of 24 in. and the top slope
Last Paragraph should be from 2 to 4 percent to drain surface runoff
(NAC, 1991).”
3) Appendix A Same comment as Comment No. 1. Section A.1.5.4, second paragraph: Deleted paragraph, “If Yes
Section A.1.5.4 the minimum cover thickness is greater than 24 in. and the
Page A-23 cover slope is adequate to drain surface runoff (i.e., 2to 4

2nd Paragraph

percent), then cover repair will not be required during any
corrective action. Otherwise, cover repair will be required
during corrective action.”

Decision II, “Determine if existing covers are adequate,” and
related discussion was removed from the DQOs. The
existing cover thickness, slope, and geotechnical
parameters will be determined as discussed in Section 4.0
to support closure decisions.

2 Comment Types: M = Mandatory, S = Suggested.
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