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Data quality objective

U.S. Environmental Protection Agency
Europium

Final action level

Field duplicate

Federal Facility Agreement and Consent Order
Field instrument for the detection of low-energy radiation
Field-screening level

Field-screening result

Foot

Galon

Geographic Information Systems
Global Positioning System

Ground zero

High-contamination area

Hours per day

Inch

Kiloton

Laboratory control sample

Low-level waste

Load Verification Form
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M&O
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mrem/RW-yr
mrem/yr

mV

N/A

NAC

NAD

Nal

NDEP

NIST
NNSA/NFO

NNSS
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PAL

pCi/g
PPE

Meter

Square meter

Cubic meter

Minimum detectable concentration
Milligrams per liter

Mixed low-level waste

Management and operating

Millirem per Industrial Areayear

Millirem per Occasional Use Areayear
Millirem per Remote Work Areayear
Millirem per year

Millivolt

Not applicable

Nevada Administrative Code

North American Datum

Sodium iodide

Nevada Division of Environmental Protection
National Institute of Standards and Technology

U.S. Department of Energy, National Nuclear Security Administration
Nevada Field Office

Nevada National Security Site
National Security Technologies, LLC
Preliminary action level

Personal computer

Polychlorinated biphenyl

Picocuries per gram

Personal protective equipment
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PRG Preliminary Remediation Goal

PSM Potential source material

Pu Plutonium

QA Quality assurance

QAP Quality Assurance Plan

QC Quality control

r? Coefficient of determination

RadCon Radiological Control

RALLW Regulated asbestos |low-level waste
RBCA Risk-based corrective action

RCRA Resource Conservation and Recovery Act
RMA Radioactive material area

RPD Relative percent difference

RRMG Residual radioactive materia guideline
RSL Regional screening level

RWMC Radioactive Waste Management Complex
SCL Sample collection log

SDG Sample delivery group

Sr Strontium

SvOoC Semivolatile organic compound

TBD To be determined

Tc Technetium

TED Total effective dose

TLD Thermoluminescent dosimeter

TMMC Toxco Materials Management Center
TRS Terrestrial radiological survey
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UCL Upper confidence limit
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UR Userestriction

UTM Universal Transverse Mercator
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uR/hr Microroentgens per hour
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Executive Summary

This Corrective Action Decision Document/Closure Report presents information supporting the
closure of Corrective Action Unit (CAU) 570: Area 9 Yucca Flat Atmospheric Test Sites, Nevada
National Security Site, Nevada. This complies with the requirements of the Federal Facility
Agreement and Consent Order (FFACO) that was agreed to by the State of Nevada; U.S. Department
of Energy (DOE), Environmental Management; U.S. Department of Defense; and DOE, Legacy
Management. CAU 570 comprises the following six corrective action sites (CASs) located in Area 9
of the Nevada National Security Site:

The purpose of this Corrective Action Decision Document/Closure Report is to provide justification
and documentation supporting the recommendation that no further corrective action is needed for
CAU 570 based on the implementation of the corrective action listed in Table ES-1.

Table ES-1
CAU 570 CASs
CAS Number CAS Name Corrective Action
02-23-07 Atmospheric Test Site - Tesla Clean Closure
09-23-10 Atmospheric Test Site T-9 Closure in Place
09-23-11 Atmospheric Test Site S-9G Closure in Place
09-23-14 Atmospheric Test Site - Rushmore No Further Action
09-23-15 Eagle Contamination Area Closure in Place
09-99-01 Atmospheric Test Site B-9A Clean Closure

Corrective action investigation (CAl) activities were performed from October 12, 2012, through
September 18, 2013, as set forth in the Corrective Action Investigation Plan for Corrective Action
Unit 570: Area 9 Yucca Flat Atmospheric Test Stes and in accordance with the Soils Activity Quality
Assurance Plan, which establishes requirements, technical planning, and general quality practices.

The approach for the CAl was to investigate and make data quality objective (DQO) decisions based
on the locations and types of releases present. To facilitate site investigation and DQO decisions, al
identified releases (i.e., CAS components) were organized into study groups aslisted in Table ES-2.
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Table ES-2
CAU 570 Study Groups
Number Description FFACO CASs
Group 1 Atmospheric Tests 02-23-07, 09-23-14, 09-99-01
Group 2 Safety/Low-Yield Tests 09-23-10, 09-23-11

02-23-07, 09-23-10, 09-23-11,

Group 3 Debris/Spills 09-23-14, 09-23-15, 09-99-01

02-23-07, 09-23-10, 09-23-11,

Group 4 Migration/Mechanical Disturbance 09-23-14, 09-23-15, 09-99-01

The investigation results and the evaluation of DQO decisions are reported at the study group level.
The corrective action aternatives (CAAS) were evaluated at the FFACO CAS level.

The purpose of the CAl was to fulfill the data needs as defined during the DQO process.

The CAU 570 dataset of investigation results was evaluated based on a data quality assessment.
This assessment determined the dataset is complete and acceptable for use in fulfilling the DQO
data needs.

Investigation results were evaluated against final action levels (FALS) established in this document.
A radiological dose FAL of 25 millirem per year was established based on the Occasional Use

Area exposure scenario (80 hours of annual exposure). As aresult of the CAl, it was determined that
radiological doses exceeding the FAL were present at CAS 02-23-07, thus requiring corrective action.
It was assumed that radionuclides were present at levelsthat require corrective action within afenced
mound of soil and debris|ocated east of the U9av crater associated with CAS 09-23-15 and
underground radioactive material areas associated with CASs 09-23-10 and 09-23-11. It isalso
assumed that potential source material (PSM) in the form of lead bricks/plates and a lead-acid battery
at CAS 09-99-01 exceedsthe FAL.

During the CAl, two clean closure activities were conducted. A small area of soil located at sample
location A137 was identified as containing radiological contamination exceeding the FAL.
Subsequently, during the CAl, this soil was removed to reduce the radiological contamination to
below the FAL. Additionally, it was determined during the CAI that |ead bricks/plates and alead-acid
battery were PSM. Therefore, corrective actions were undertaken to remove the PSM and

affected soil.
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Recommended corrective actions were developed based on an evaluation of analytical datafrom the
CAI and the detailed and comparative analysis of the potential CAAs. The preferred CAAs were
evaluated on technical merit focusing on performance, reliability, feasibility, safety, and cost. The
implemented corrective actions meet all requirements for the technical components evaluated, and
meet all applicable federal and state regulations for closure of the site. Based on the implementation
of these corrective actions, the DOE, National Nuclear Security Administration Nevada Field Office
provides the following recommendations:

* No further corrective actions are necessary for CAU 570.

» The Nevada Division of Environmental Protection should issue a Notice of Completion to
DOE, National Nuclear Security Administration Nevada Field Office for CAU 570 closure.

e CAU 570 should be moved from Appendix 111 to Appendix IV of the FFACO.
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1.0 Introduction

This Corrective Action Decision Document (CADD)/Closure Report (CR) presents information
supporting closure of Corrective Action Unit (CAU) 570, Area 9 Yucca Flat Atmospheric Test Sites,
located at the Nevada National Security Site (NNSS), Nevada. The corrective actions described in
this document were implemented in accordance with the Federal Facility Agreement and Consent
Order (FFACO) (1996, as amended) that was agreed to by the State of Nevada; U.S. Department of
Energy (DOE), Environmental Management; U.S. Department of Defense; and DOE, Legacy
Management. The NNSS is located approximately 65 miles northwest of Las Vegas, Nevada.

CAU 570 comprises the six corrective action sites (CASs) shown on Figure 1-1 listed below:

o 02-23-07, Atmospheric Test Site - Teda

* 09-23-01, Atmospheric Test Site T-9

e 09-23-11, Atmospheric Test Site S-9G

e 09-23-14, Atmospheric Test Site - Rushmore

» (09-23-15, Eagle Contamination Area

* (09-99-01, Atmospheric Test Site B-9A
A detailed CAU history is presented in the Corrective Action Investigation Plan (CAIP) for
Corrective Action Unit 570: Area 9 Yucca Flat Atmospheric Test Stes, Nevada National Security Ste,

Nevada (NNSA/NSO, 20124).

1.1  Purpose

This CADD/CR provides documentation and justification for the closure of CAU 570. Thisincludesa
description of investigation activities, data evaluations, and corrective actions performed. For details
on scope and planning, refer to the CAIP (NNSA/NSO, 20124)

CAU 570 consists of six inactive CASs on the NNSS. CAS 02-23-07 (referred to as Teslain this
document), the third of the Teapot series, was a weapons-related test detonated at the T-9b tower site
atop a 300-foot (ft) tower. The test was detonated on March 1, 1955, and had ayield of 7 kilotons (kt)
(Maag et al., 1981).
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CAU 570, CAS Location Map
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CAS 09-23-10 (referred to as Sugar in this document), the sixth nuclear test of Operation
Buster-Jangle, the first of the Jangle phase, was a weapons-effects test detonated from a 1-meter (m)
platform. The detonation created a crater 28 m in diameter by 6.4 m deep. Test objectives included
evaluating civil or military effects of a nuclear detonation on various targets such as military
hardware. The test was detonated on November 19, 1951, and had ayield of 1.2 kt (GE, 1979).

CAS 09-23-11 (referred to as Ganymede in this document), the 36th test of Operation Hardtack 11,
was a saf ety experiment detonated at ground level inside agravel containment that consisted of a
wooden structure covered with 20 ft of gravel. The test took place on October 30, 1958, and had zero
yield (H&N, 1959). Ganymede was previoudly investigated under the Industrial Sites CAU 139 and
was identified as CAS 09-23-01. Asaresult of that investigation, an FFACO use restriction (UR) was
established at the fence line of the radioactive material area (RMA) that surrounds the site.

CAS 09-23-14 (referred to as Rushmore or Balloon Pad in this document), the 23rd test of Operation
Hardtack 11, had a device detonated at the B-9A balloon pad after rehabilitation of the pad. (Note: Itis
impossible to separate the contamination generated as a result of the Rushmore test from the other
tests conducted at the B-9A balloon pad; therefore, CAS 09-23-14 is often referred to as Balloon Pad
in this document along with CAS 09-99-01.) The device was suspended 500 ft in the air from a
67-ft-diameter balloon tethered to the B-9A pad. The weapons-related test took place on October 22,
1958, and had ayield of 188 tons (H& N, 1959).

CAS 09-23-15 (referred to as Eagle in this document), is afenced mound of soil and debris located
east of the U9av crater. The fenced areaisless than 0.5 acres and is posted as a high-contamination
area (HCA). Eagle, the 17th test of Operation Niblick, was a weapons-related test that took place on
December 12, 1963, and had ayield of 5.3 kt (DOE/NV, 2000). During the Eagle test, the
line-of-sight pipe ruptured, venting nuclear material to the atmosphere while damaging and scattering
the pipe cap as well as associated structures and experiments (Olsen, 1964). The contaminated debris
and soil from the Eagle test were collected in amound, and later fenced and identified as an HCA.

CAS 09-99-01 (referred to as Balloon Pad in this document) was the site of seven weapons-related
balloon tests in 1957 as part of Operation Plumbbob. The contamination from the tests was due
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primarily to induced activity in the soil (GE, 1979). Specifics regarding the seven tests are
listed below:

» Lassen. A test anchored 152 m above ground surface (ags) detonated on June 5, 1957, with a
yield of 0.0005 kt.

* Wilson. A test anchored 152 m ags detonated on June 18, 1957, with ayield of 10 kt.
* Hood. A test anchored 457 m ags detonated on July 5, 1957, with ayield of 74 kt.
* Owens. A test anchored 152 m ags detonated on July 25, 1957, with ayield of 9.7 kt.

*  Wheedler. A test anchored 152 m ags detonated on September 6, 1957, with ayield of
0.197 kt.

» Charleston. A test anchored 457 m ags detonated on September 28, 1957, with ayield of
12 kt.

* Morgan. A test anchored 152 m ags detonated on October 7, 1957, with ayield of 8 kt.

Teststhat are also included and evaluated in the closure of CAU 570 are underground tests throughout
the area with a documented release to surface soils (referred to as Underground Test Area [UGTA]
Releases in this document). These include Ajax, Eagle, Pleasant, Brazos, Eel, and Hod-B (Red). The
rel eases from these tests occurred from 1962 to 1970 and consisted of atmospheric deposition

of radionuclides.

1.2 Scope

The corrective action investigation (CAl) for CAU 570 was completed by demonstrating, through
environmental soil and thermoluminescent dosimeter (TLD) sample analytical results, the nature
and extent of contaminants of concern (COCs) at any study group (defined in the CAIP
[NNSA/NSO, 2012a] and in Section 2.1). For radiological releases, a COC is defined as the presence
of radionuclides that jointly present a dose to areceptor exceeding afinal action level (FAL) of

25 millirem per year (mrem/yr). For chemical releases, a COC is defined as the presence of a
contaminant above its corresponding FAL.

The CAl activities were completed in accordance with the CAIP, except as noted in Appendix A; and
in accordance with the Soils Activity Quality Assurance Plan (QAP) (NNSA/NSO, 2012b), which
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establishes requirements, technical planning, and general quality practices. The evauation of
investigation results and the risk associated with site contamination was conducted in accordance
with the Soils Risk-Based Corrective Action (RBCA) Evaluation Process (NNSA/NSO, 2012c¢).

In accordance with the graded approach described in the Soils QAP (NNSA/NSO, 2012b), the dataset
quality is determined by its intended use in decision making. Data used to define the presence of
COCs are classified as decisional and will be used to make corrective action decisions. Survey data
are classified as decision supporting and are not used, by themselves, to make corrective action
decisions. As presented in Appendix C, the radiological and chemical FALSs are based on the
site-specific exposure scenario (Occasional Use Area).

The RBCA dose evaluation does not address the potential for removable contamination to be
transported to other areas. A discussion on the risks associated with removable radioactive
contamination is presented in the Soils RBCA document (NNSA/NSO, 2012c). This requires
corrective action for areas that exceed HCA criteria even though the area may not present a potential
radiation dose to a receptor that exceeds the FAL. Therefore, it is assumed that removable
contamination that exceeds HCA criteria requires corrective action.

An assumption was made that corrective action is required within the established radiologically
posted HCA at Eagle and in the subsurface soil within the Sugar crater. For the remainder of the site,
the activities used to identify, evaluate, and recommend preferred corrective action alternatives
(CAAS) for CAU 570 included the following:

* Visual inspections

» Geophysical and terrestrial radiological surveys (TRSs)

» Collection of environmental soil and TLD samples

* Caollection of step-out samplesto define the lateral and vertical extent of contamination
» Collection of waste management samples to determine the proper disposal of waste

» Collection of quality control (QC) samples

» Evaluation of corrective action objectives based on the results of the CAl and the CAA
screening criteria

* Recommendation and justification of preferred CAAs
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1.3 CADD/CR Contents

This document is divided into the following sections and appendices.
Section 1.0, “Introduction,” summarizes the purpose, scope, and contents of this document.

Section 2.0, “Corrective Action Investigation Summary,” summarizes the investigation field
activities, the results of the investigation, and justifies that no further corrective action
IS needed.

Section 3.0, “Recommendation,” provides the basis for requesting that the CAU be moved from
Appendix 111 to Appendix IV of the FFACO.

Section 4.0, “References,” provides alist of al referenced documents used in the preparation of
this CADD/CR.

Appendix A, Corrective Action Investigation Results, provides a description of the CAU 570
objectives, field investigation and sampling activities, investigation results, waste
management, and quality assurance (QA).

Appendix B, Data Assessment, provides adata quality assessment (DQA) that reconciles data quality
objective (DQO) assumptions and requirements to the investigation results.

Appendix C, Risk Assessment, provides documentation of the chemical and radiological RBCA
processes as applied to CAU 570.

Appendix D, Closure Activity Summary, provides details on the completed closure activities and
includes the required verification activities and supporting documentation.

Appendix E, Evaluation of Corrective Action Alternatives, provides a discussion of the results of the
CAl, the aternatives considered, and the rationale for the recommended alternative.

Appendix F, Sample Location Coordinates, presents the CAl sample location coordinates.
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Appendix G, Geophysical Survey Report, presents the results of the geophysical survey conducted at
various locations within CAU 570.

Appendix H, Nevada Division of Environmental Protection (NDEP) Comments, contains NDEP
comments on the draft version of this document.

1.3.1 Applicable Programmatic Plans and Documents

All investigation activities were performed in accordance with the following documents:

CAIPfor CAU 570, Area9 Yucca Flat Atmospheric Test Sites (NNSA/NSO, 2012a)
Soils QAP (NNSA/NSO, 2012b)

Soils RBCA document (NNSA/NSO, 2012c)

FFACO (1996, as amended)

1.3.2 Data Quality Assessment Summary

The CAIP (NNSA/NSO, 2012a) contains the DQOs as agreed to by decision makers before the field
investigation. The DQO process ensures that the right type, quality, and quantity of datawill be
available to support the resolution of DQO decisions with an appropriate confidence level. A DQA
was conducted that evaluated the degree of acceptability and usability of the datain the
decision-making process. This DQA is presented in Appendix B and summarized in Section 2.2.2.
Using both the DQO and DQA processes helps to ensure that DQO decisions are sound

and defensible.

Based on this evaluation, the nature and extent of COCs at CAU 570 have been adequately identified
to implement the corrective actions. Information generated during the investigation supports the
conceptual site model (CSM) assumptions, and the data collected met the DQOs and support their
intended use in the decision-making process.

UNCONTROLLED When Printed



CAU 570 CADD/CR
Section: 2.0

Revision: 0

Date: November 2013
Page 8 of 31

2.0 Corrective Action Investigation Summary

The following subsections summarize the investigation activities and investigation results, and justify
why no further corrective action isrequired at CAU 570. Detailed investigation activities and results
for individual CAU 570 study groups are presented in Appendix A.

2.1 Investigation Activities

The CALl activities were conducted as set forth in the CAIP (NNSA/NSO, 2012a) from October 12,
2012, through September 18, 2013. The CAI provided additional information needed to resolve the
following CAU 570-specific DQOs:

* Determining whether COCs are present in the soils
» Determining the extent of identified COCs
» Ensuring adequate data have been collected to evaluate closure aternatives under the FFACO

The CAl included the following activities:

» Performing visual surveysto identify biasing factors for selecting soil and potential source
material (PSM) sample locations

» Performing TRSsto identify biasing factors for selecting soil and PSM sample locations

* Performing TRSsto evaluate the potential for contamination associated with UGTA Releases
» Conducting geophysical surveys

» Establishing sample plot and biased sample locations

» Collecting soil samples at sample plot and biased sampling locations

* Collecting QC soil samples

*  Submitting soil samplesfor anaysis

* Staging TLDsat TLD-only, soil sample, and background locations

» Collecting and submitting TLDs for analysis
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» Collecting Global Positioning System (GPS) coordinates of sample locations, TLD locations,
and points of interest

* Performing limited removal of PSM wastes

» Excavating contaminated soils

» Collecting and analyzing confirmation soil and TLD samples

» Conducting waste management activities (e.g., sampling, disposal)

To facilitate site investigation and the evaluation of DQO decisions for different releases, the
reporting of investigation results and the evaluation of DQO decisions for different releases were
organized into study groups. The study groups and the CASs associated with each study group are
described in Table 2-1. Although the need for corrective action is evaluated separately for each study
group, CAAs are evaluated for each FFACO CAS.

Table 2-1
CAU 570 Study Groups
Number Description FFACO CASs
Study Group 1 Atmospheric Tests 02-23-07, 09-23-14, 09-99-01
Study Group 2 Safety/Low-Yield Tests 09-23-10, 09-23-11
Study Group 3 Debris/Spills 02-23-07, 09-23-10, 09-23-11, 09-23-14, 09-23-15, 09-99-01
Study Group 4 | Migration/Mechanical Disturbance 02-23-07, 09-23-10, 09-23-11, 09-23-14, 09-23-15, 09-99-01

The study groups were generally investigated by collecting TLD samplesfor externa radiological
dose measurements and collecting soil samples for the calculation of internal radiological dose and
chemical risk. The field investigation was completed as specified in the CAIP with minor deviations
that are described along with the general investigation and evaluation methodologiesin

Sections A.2.1 through A.2.5.

For Study Groups 1 and 2, sample locations were established judgmentally based on aerial radiation
surveys and TRS results. For Study Groups 3 and 4, judgmental sample locations were determined
based on biasing criteria such as elevated radiological readings, sediment accumulation areas, PSM,
and stained soil.
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Confidence in judgmental sampling decisions was established qualitatively through validation of the
CSM and verification that the selected locations meet the DQO criteria (see Appendix B).

Samples within the sample plots were collected and evaluated based on a probabilistic sampling
scheme. Confidence in probabilistic sampling scheme decisions was established by validating the
CSM, justifying that sampling locations are representative of the plot area, and demonstrating that
sufficient samples were collected to justify statistical inferences (e.g., averages and 95 percent upper

confidence limits [UCLg]).

The potential external dose at each TLD location was determined from the results of aTLD placed at
aheight of 1 m above the soil surface. The net external dose was calculated at each of these locations
by subtracting the background external dose that was determined from a set of TLDs placed in nearby
locations that were unaffected by any test releases. The methods used to calculate external dose are
described in Section A.2.2.5.

The potential internal dose at each sample location was determined from the analytical results of soil
samples. The method used to calculate internal dose is described in Section A.2.2.4.

The calculated total effective dose (TED) (the sum of internal and external dose) for each sample
location is an estimation of the true radiological dose (true TED). The TED is defined in 10 Code of
Federal Regulations (CFR) Part 835 (CFR, 2013) as the sum of the effective dose (for external
exposures) and the committed effective dose (for internal exposures).

Because a calculated TED is an estimate of the true (unknown) TED, it is uncertain how well the
calculated TED represents the true TED. If the calculated TED were significantly different than the
true TED, adecision based on the calculated TED could result in a decision error. The methods used
to calculate TED are described in Section A.2.3.

Asdescribed in Appendix C, the TED to areceptor from site contamination is afunction of the time
the receptor is present at the site and exposed to the radioactively contaminated soil. Therefore, TED
isreported in this document based on the following three exposure scenarios:

* Industrial Area. Assumes continuous industrial use of asite. This scenario addresses
exposure to industrial workers exposed daily to contaminants in soil during an average
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workday. This scenario assumesthat thisisthe regular assigned work areafor the worker who
will be on the site for an entire career (8 hours per day [hr/day], 250 days per year [day/yr] for
25 years). The TED values calculated using this exposure scenario equate to the total effective
dose that an Industrial Areaworker receives during 2,000 hours of annual exposure to site
radioactivity and are expressed in terms of millirem per Industrial Areayear (mrem/IA-yr).

Remote Work Area. Assumes noncontinuous work activities at asite. This scenario
addresses exposure to industrial workers exposed to contaminants in soil during a portion of
an average workday. This scenario assumes that this is an area where the worker regularly
visits but is not an assigned work area where the worker spends an entire workday. A site
worker under this scenario is assumed to be on the site for an equivalent of 336 hr/yr

(or 8 hr/day for 42 day/yr) for an entire career (25 years). The TED values calculated using
this exposure scenario equate to the total effective dose that a Remote Areaworker receives
during 336 hours of annual exposure to site radioactivity and are expressed in terms of
millirem per Remote Work Areayear (mrem/RW-yr).

Occasional Use Area. Assumes occasional work activities at asite. This scenario addresses
exposure to industrial workers who are not assigned to the area as a regular worksite but may
occasionally use the site. This scenario assumes that thisis an area where the worker does not
regularly visit but may occasionally use for short-term activities. A site worker under this
scenario is assumed to be on the site for an equivalent of 80 hr/yr (or 8 hr/day for 10 day/yr)
for five years. The TED values calculated using this exposure scenario equate to the total
effective dose that an Occasional Use Areaworker receives during 80 hours of annual
exposure to site radioactivity and are expressed in terms of millirem per Occasional Use Area
year (mrem/OU-yr).

The following subsections describe specific investigation activities conducted at each study group.

Additional information regarding the investigation is presented in Appendix A.

2.1.1 Study Group 1, Atmospheric Tests

Study Group 1 consists of three CASs—CAS 02-23-07, located at the T-9b (Tesla) tower site; and
CASs 09-23-14 and 09-99-01, located at the B9a (Balloon Pad) site—and the UGTA Releases.
Investigation activities at Study Group 1 included conducting GPS-assisted TRSs, staging TLDs, and
collecting surface soil plot samples. The TRSs conducted with a PRM-470 were used to determine the

gpatial distribution of gamma radiation throughout the area. Due to the proximity of underground
testsin the area, the TRS conducted at Study Group 1 included the evaluation of UGTA Releases
listed in Section 1.1. The results of the TRSs are presented in Section A.3.1.2.
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There were 143 TLDsinstalled at Study Group 1 locations to measure external radiological doses.
Sampling activities to determine internal dose at soil plots consisted of the collection of composite
surface soil samples from two soil plots. See Section A.3.1 for additional information about

investigation activities at Study Group 1. Results of the sampling effort are reported in Section 2.2.

The CSM and associated discussion for Study Group 1 are provided in the CAIP

(NNSA/NSO, 2012a). The contamination pattern of the radionuclides at Study Group 1 and UGTA
Releasesis consistent with the CSM in that the radiological contamination is greatest at or near
ground zero (GZ), the historical release point, and generally decreases with distance from the release
point. Information gathered during the CAI supports and validates the CSM as presented in the CAIP.
No modification to the CSM was needed.

2.1.2 Study Group 2, Safety/Low-Yield Tests

Study Group 2 comprisestwo CASs. CAS 09-23-10, located at the T-9 (Sugar) tower site; and

CAS 09-23-11, located at the S-9G (Ganymede gravel gertie) site. Investigation activities at Study
Group 2 included conducting GPS-assisted TRSs, staging TLDs, and collecting surface soil samples.
The TRSs conducted with afield instrument for the detection of low-energy radiation (FIDLER) were
used to determine levels al pha/beta radiation throughout the area. The TRS results showed that the
highest al pha/beta radiation readings corresponded to |ocations where the low-yield tests were
conducted (Sugar and Ganymede). Two 100-square-meter (m?) sample plots were established at the
areas containing the highest al pha/beta readings as detected during the TRSs (see Figure A .4-2).

The TLDswereinstalled, and soil plot samples were collected at two locations within Study Group 2
to measure external and internal radiological doses. See Section A.4.1 for additional information
about investigation activities at Study Group 2. Results of the sampling effort are reported

in Section 2.2.

The CSM and associated discussion for Study Group 2 are provided in the CAIP

(NNSA/NSO, 2012a). The contamination pattern of the radionuclides at Study Group 2 is consistent
with the CSM inasmuch as the readings are highest in the area of low-yield tests. Information
gathered during the CAI supports and validates the CSM as presented in the CAIP. No modification
to the CSM was needed.
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2.1.3 Study Group 3, Debris/Spills

Investigation activities at Study Group 3, which comprises all six CASs, included performing visual
inspections and collecting surface soil samples. During the visual inspections, the identified PSM
included a lead-acid battery, various lead bricks, lead plates, lead pads, a large pile of wax, and a
debrisfield. Probabilistic samples from the area of the debris field and judgmental verification
samples from beneath the lead and stained soils were collected and analyzed. See Section A.5.1 for
additional information on investigation activities at Study Group 3. Results of the sampling effort are
reported in Section 2.2.

The CSM and associated discussion for Study Group 3 are provided in the CAIP
(NNSA/NSO, 2012a). Information gathered during the CAl supports and validates the CSM as
presented in the CAIP. No modification to the CSM was needed.

2.1.4 Study Group 4, Migration/Mechanical Disturbance

Investigation activities at Study Group 4, which comprisesall six CASs, included performing visual
inspections that identified windrows, sediment areas, staked areas, soil piles, and disturbed aress;
conducting GPS-assisted TRSs; staging TLDs; and collecting surface and shallow subsurface soil
samples. The results of the visual inspections and the TRSs were evaluated and provided biasin the
selection of sample locations. Once the general sample locations were identified, they were further
refined with a hand-held radiation meter. The locations with the highest radiological readings were
chosen as sample locations.

The TLDswere installed at the sample locations within Study Group 4 to measure external
radiological doses. Sampling activities to determine internal dose consisted of the collection of
surface soil samples from 37 sample locations (5 windrow locations, 8 sediment locations, 4 staked
arealocations, 13 soil pilelocations, and 7 disturbed arealocations). See Section A.6.1 for additional
information about investigation activities at Study Group 4. Results of the sampling effort are
reported in Section 2.2.

The CSM and associated discussion for Study Group 4 are provided in the CAIP
(NNSA/NSO, 2012a). The contamination pattern of the radionuclides at Study Group 4 is consistent
with the CSM, except investigation results revealed the potential for contaminants to be present in the
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soil pilethat extends east, away from Ganymede, at depths greater that 30 centimeters (cm) below
ground surface (bgs). To resolve thisissue, further sampling was undertaken. The TLDs were placed
and soil samples collected at five sample locations along the soil pile. Soil samples were collected
from the surface along with samples from 60 cm bgs and 120 cm bgs. Analytical results revealed that
significant contamination was present at depths less than 30 cm bgs. Information gathered during the
CAI supports the CSM as presented in the CAIP, so no modifications to the CSM are needed.

2.2 Results

The data summary provided in Section 2.2.1 defines the COCs identified at CAU 570. Section 2.2.2
summarizes the assessment made in Appendix B, which demonstrates that the investigation results
satisfy the DQO data requirements.

The preliminary action levels (PALSs) and FALs for radioactivity are based on an annual dose limit of
25 mrem/yr. This dose limit is specific to the annual dose areceptor could potentially receive from a
CAU 570 release. As such, it is dependent upon the cumulative annua hours of exposure to site
contamination. The PALsfor radioactivity were established in the CAIP (NNSA/NSO, 2012a) based
on adose limit of 25 mrem/yr over an annual exposure time of 2,000 hours (i.e., the Industrial Area
exposure scenario that a site worker would be exposed to site contamination for 8 hr/day and

250 day/yr). The FALsfor radioactivity were established in Appendix C based on a dose limit of

25 mrem/yr over an annual exposure time of 80 hours (i.e., the Occasional Use Area exposure
scenario indicates that a site worker would be exposed to site contamination for 10 day/yr and

8 hr/day). To be comparable to these action levels, the CAU 570 investigation results are presented in
terms of the dose a receptor would receive from site contamination under the Industrial Area
(mrem/IA-yr), Remote Work Area (mrem/RW-yr), and Occasional Use Area (mrem/QU-yr)
exposure scenarios.

The chemical PALs are based on the U.S. Environmental Protection Agency (EPA) Region 9
Regional Screening Levels (RSLs) for chemical contaminantsin industrial soils (EPA, 2013) except
where natural background concentrations of Resource Conservation and Recovery Act (RCRA) metal
exceed the screening level (e.g., arsenic on the NNSS). The chemical FALs were established in
Appendix C at the PAL concentrations.
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2.2.1 Summary of Analytical Data

Chemical and radiological resultsfor environmental samples collected at each of the study groups are
summarized in the following subsections. Chemical results are reported as individual analytical
results compared to their individual FALs. The FALs as established in Appendix C are based on the
annual exposure duration of the Occasional Use Area scenario (80 hr/yr) for radioactive contaminants
and the Industrial Area scenario (2,000 hr/yr) for chemical contaminants. The PSM samples are
evaluated against the PSM criteria and assumptions defined in Section A.2.5 to determine whether a
release of the waste to the surrounding environmental media could cause the presence of aCOC in the
environmental media. For radioactivity, results are reported as TED comparable to the radiological
FAL as established in Appendix C. Calculation of the TED for each sample was accomplished
through summation of internal and external dose as described in Section A.2.3.

Judgmental sample results are reported as individual analytical results and as multiple contaminant
analyses where the combined effect of contaminants are compared to FALSs. Probabilistic sample
results are reported as the average and the 95 percent UCL of the average results.

The TED for radionuclide analysis or analytical results for chemical analysis are evaluated against
FALs to determine the presence of COCs and the extent of COC contamination, if present.

Discussions of the results for samples collected at CAU 570 are grouped by the nature of the release
(i.e., study group).

2.2.1.1 Study Group 1

Based on results of TLD and soil samples collected at Study Group 1, radiological contamination
exceeded the FAL for the radiological dose (25 mrem/OU-yr) at sample plot A137 (Table 2-2) and
sample location A007 (Table A.3-9). Therefore, a corrective action is required. The average and the
95 percent UCL TED values for the Industrial Area, Remote Work Area, and Occasional Use Area
exposure scenarios before excavation are presented in Table 2-2.

An interim corrective action was completed during the investigation and verification samples were
collected. The sample locations are shown in Figure A.3-4. The analytical results of soil samples
collected after corrective action are presented in Table 2-3. Contamination in the remaining soil was
below FALs and required no further corrective action. There were no elevated TRS values detected
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Table 2-2
Study Group 1 TED at Sample Locations (mrem/yr)
Industrial Area Remote Work Area Occasional Use Area
Location Average | 95% UCL || Average | 95% UCL || Average | 95% ucL
TED of TED TED of TED TED of TED
A007 573.7 598.6 96.4 100.6 28.7 29.9
Al137 547.8 641.5 92.0 107.8 27.6 32.3
Bold indicates the values exceeding 25 mrem/yr.
Table 2-3
Study Group 1 TED at Sample Locations after Corrective Action (mrem/yr)
Industrial Area Remote Work Area Occasional Use Area
Plot or
Location Average 95% UCL Average 95% UCL Average 95% UCL
TED of TED TED of TED TED of TED
A138 72.9 78.9 12.3 13.3 3.7 4.0
A139 53.8 63.3 9.0 10.6 2.7 3.2
A140 73.1 75.6 12.3 12.7 3.7 3.8
Al41 80.2 86.5 135 14.5 4.0 4.3

Bold indicates the values exceeding 25 mrem/yr.

around the UGTA Releases that would indicate the potential presence of COCs originating from any
of these release Sites.

2.2.1.2 Study Group 2

Based on the results of TLD and surface soil (0 to 5 cm bgs) samples collected at Study Group 2, the
TED does not exceed the FAL for the radiological dose (25 mrem/OU-yr) at sample location BO1 or
B02 (Table 2-4). Figure A.4-2 shows the locations of BO1 and BO2.

It is assumed that subsurface contamination is present within the crater at Sugar. Therefore, a default
contamination boundary (DCB) was established for this area (see Figure A .4-3), and a corrective
action isrequired. The results from the Ganymede site investigation demonstrated that COCs are not
present in surface soils. The assumed presence of COCs within the subsurface structure was
addressed in the CAU 139 CADD (NNSA/NSO, 2007).
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Table 2-4
Study Group 2 TED at Sample Locations (mrem/yr)
Industrial Area Remote Work Area Occasional Use Area
Location Average | 95% UCL || Average | 95% UCL || Average | 95% ucL
TED of TED TED of TED TED of TED
BO1 66.8 70.3 11.2 11.8 3.4 35
B02 78.7 88.3 13.2 14.8 4.0 4.5

Bold indicates the values exceeding 25 mrem/yr.

The average and the 95 percent UCL TED values for the Industrial Area, Remote Work Area, and
Occasional Use Area exposure scenarios are presented in Table 2-4.

2.2.1.3 Study Group 3

One intact, lead-acid battery was identified at Study Group 3. No indications of arelease were
identified; therefore, no soil samples were collected below this PSM. The presence of this PSM
required corrective action, so the battery was removed and recycled.

Two lead pads were located and left in place as aresult of a CAA analysis (see Appendix E). Sail
samples were collected (sample locations CO1 through C08) from the soil around each lead pad

(see Figure A.5-2) to determine whether migration of contamination has occurred. The analysis of the
soil samples revealed that no contaminants in concentrations greater than FAL s were present around
the lead pads, but corrective action is required due to the lead pads remaining as PSM.

Lead bricks and plates were present at multiple locations (Figure A.5-2 sample locations C09, C10,
C24, and C25). The presence of this PSM required corrective action, so the lead was removed and
recycled. Verification soil samples were collected from the soil benesth the lead at each of the
locations after the lead had been removed. No sample results exceeded FALS.

A mound of wax approximately 1 m in diameter and 0.5 m high was located near the Balloon Pad
(Figure A.5-2 sample location C11). The wax and the soil beneath the wax were sampled. No
analytical results exceeded FALSs; therefore, no corrective action was required.
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A small debris area was discovered during visual inspections. Random samples were collected from
this defined area (Figure A.5-2 sample locations C12 through C23). No analytical results exceeded
FALs; therefore, no corrective action was required. Analytical results are presented in Section A.5.3.

An area of stained soil approximately 1 m in diameter was discovered (Figure A.5-2 sample location
C26). The areawas excavated by hand to a depth of about 0.5 m, and a soil sample from the bottom of
the excavation was sampled. No analytical results of the confirmation soil sample exceeded FALSs.

2.2.1.4 Study Group 4

Based on the results of TLD and surface soil (0 to 10 cm bgs) samples, radiological contamination
does not exceed the FAL for the radiological dose (25 mrem/OU-yr) at any Study Group 4 sample
location. Therefore, a corrective action is not required. The average and the 95 percent UCL TED
valuesfor the Industrial Area, Remote Work Area, and Occasional Use Area exposure scenarios are
presented in Table 2-5. It is assumed that contamination is present within the HCA at Eagle.
Therefore, acorrective action is required.

Table 2-5
Study Group 4 TED at Sample Locations (mrem/yr)
(Page 1 of 2)

Industrial Area Remote Work Area Occasional Use Area

Lzlcoattioorn Average 95% UCL Average 95% UCL Average 95% UCL

TED of TED TED of TED TED of TED
D01 128.6 138.0 21.6 23.2 6.4 6.9
D02 41.4 48.0 6.9 8.1 21 2.4
D03 28.1 30.8 4.7 5.2 1.4 1.5
D04 47.1 55.9 7.9 9.4 2.4 2.8
D05 324 33.2 5.4 5.6 1.6 1.7
D06 49.7 53.2 8.4 8.9 25 2.7
D07 50.4 58.7 8.5 9.9 25 3.0
D08 55.7 60.4 9.4 10.2 29 3.1
D09 46.8 49.9 7.9 8.4 2.4 25
D10 32.6 345 5.5 5.8 1.6 1.7
D11 9.2 11.1 1.6 1.9 0.5 0.6
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Industrial Area Remote Work Area Occasional Use Area
Lz[:oattioorn Average 95% UCL Average 95% UCL Average 95% UCL
TED of TED TED of TED TED of TED
D12 14.9 16.2 2.5 2.7 0.8 0.9
D13 7.3 8.0 1.2 1.4 0.4 0.4
D14 7.1 10.1 1.2 1.7 0.4 0.5
D15 164.5 175.5 27.6 29.5 8.3 8.9
D16 153.7 173.8 25.9 29.2 7.8 8.8
D17 174.3 188.6 29.3 317 8.9 9.6
D18 148.1 161.4 249 27.1 7.4 8.1
D19 427.7 454.6 71.9 76.4 21.6 23.0
D20 95.4 104.4 16.0 17.5 4.9 5.3
D21 147.5 158.7 24.8 26.7 7.5 8.0
D22 178.3 195.5 30.0 329 9.2 10.1
D23 47.2 50.1 7.9 8.4 2.4 25
D24 49.5 53.3 8.3 9.0 25 2.7
D25 63.9 68.5 10.7 11.5 3.2 3.4
D26 814 90.0 13.7 15.1 4.2 4.6
D27 121.4 132.5 20.4 22.3 6.5 7.1
D28 39.3 40.2 6.6 6.8 2.0 2.0
D29 41.0 43.7 6.9 7.3 21 2.2
D30 59.0 63.8 9.9 10.7 3.0 3.2
D31 15.2 16.1 2.6 2.7 0.8 0.8
D32 24.1 28.3 4.1 4.8 1.2 1.4
D33 67.3 74.0 11.3 12.4 34 3.7
D34 55.0 59.2 9.2 9.9 2.8 3.0
D35 229 24.5 3.9 4.1 1.1 1.2
D36 8.4 11.2 1.4 1.9 0.4 0.6
D37 4.4 6.6 0.7 1.1 0.2 0.3

Bold indicates the values exceeding 25 mrem/yr.
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2.2.2 Data Assessment Summary

The DQA ispresented in Appendix B and includes an evaluation of the dataquality indicators (DQIS)
to determine the degree of acceptability and usability of the reported data in the decision-making
process. The DQO process defines the type, quality, and quantity of data needed to support the
resolution of DQO decisions at an appropriate level of confidence. Using both the DQO and DQA
processes help to ensure that DQO decisions are sound and defensible.

The DQA process as presented in Appendix B is composed of the following steps:

Review DQOs and sampling design.
Conduct a preliminary data review.
Select the test.

Verify the assumptions.

Draw conclusions from the data.

arwdE

The results of the DQI evaluation show that criteria were met in the areas of accuracy, sensitivity,

precision, and completeness.

Sample locations that support the presence and/or extent of contamination at each study group are
shown in Appendix B. Based on the results of the DQA presented in Appendix B, the nature and
extent of COCs at CAU 570 have been adequately identified to develop and evaluate CAAS.

The DQA also determined that information generated during the investigation supports the CSM
assumptions, and the data collected met the DQOs and support their intended use in the
decision-making process.

2.3 Justification for No Further Action

No further corrective action is needed for the CASs within CAU 570 based on the absence of
contamination exceeding risk-based levels (presented in Section 2.3.1) or the implementation of the
corrective actions based on an evaluation of risk, feasibility, and cost-effectiveness (the evaluation of
CAAsis presented in Appendix E). The need for corrective action is evaluated for each study group
through the resolution of the DQO decision as presented in Section 2.3.2. This ensures protection of
the public and the environment in accordance with Nevada Administrative Code (NAC) 445A
(NAC, 2012a).
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2.3.1 Final Action Levels

The RBCA process used to establish FALs is described in the Soils RBCA document

(NNSA/NSO, 2012c). This process conforms with NAC 445A.227, which lists the requirements

for sites with soil contamination (NAC, 2012b). For the evaluation of corrective actions,

NAC 445A.22705 (NAC, 2012c) requires the use of ASTM International (ASTM) Method E1739
(ASTM, 1995) to “conduct an evaluation of the site, based on therisk it poses to public health and the
environment, to determine the necessary remediation standards or to establish that corrective actionis
not necessary.” For the evaluation of corrective actions, the FALs are established as the necessary
remedial standard.

This RBCA process defines three tiers (or levels) of evaluation involving increasingly sophisticated
analyses. Thesetiers are defined in Appendix C.

A Tier 1 evaluation was conducted to determine whether contaminant levels satisfy the criteriafor a
quick regulatory closure or warrant a more site-specific assessment. For chemical contaminants, this
was accomplished by comparing individual source area contaminant concentration results to the
Tier 1 action levels (the PALs established in the CAIP [NNSA/NSO, 2012a)]). For radiological
contaminants, this was accomplished by comparing the radiological PAL of 25 mrem/IA-yr to the

TED at each sample location calculated using the Industrial Area exposure scenario.

At CAU 570, radiological contaminants exceeded Tier 1 action levels at Study Groups 1, 2, and 4;
and lead exceeded Tier 1 action levels at Study Group 3.

The FALsfor al nonradiological contaminants were established asthe Tier 1 action levels. The FALs

for radiological contaminants were passed onto a Tier 2 evaluation.

The Tier 2 evaluation was conducted in accordance with the Soils RBCA document (NNSA/NSO,
2012c). Thisevauation (presented in Appendix C) was based on risk to receptors. Therisk to
receptors from contaminants at CAU 570 is due to chronic exposure to contaminants (e.g., receiving a
dose over time). Therefore, the risk to areceptor is directly related to the amount of time areceptor is
exposed to the contaminants. A review of the current and projected use of CAU 570 sites determined
that workers may be present at these sites for only a limited number of hours per year, and it is not
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reasonabl e to assume that any worker would be present at this site on a full-time basis
(DOE/NV, 1996).

Based on current site usage, it was determined in the CAU 570 DQOs that the Occasional Use Area
exposure scenario would be appropriate in calculating receptor exposuretime. In order to quantify the
maximum number of hours a site worker may be present at CAU 570, current and anticipated future
site activitieswere evaluated in Appendix C. Thisevaluation concluded that the most exposed worker
under current land usage is an inspection and maintenance worker who has the potential to be present
at the sitefor up to 10 hr/yr. Asaresult, it was determined that the most exposed worker would not be
exposed to site contamination for more time than is assumed under the Occasional Use Area exposure
scenario (80 hr/yr). Therefore, the Tier 2 action level and the TEDs at each location were calculated
using an exposure time of 80 hr/yr. The 95 percent UCL of the TED measured at each location was
used to resolve Decision |, and the average TED was used to resolve Decision |1. Additional details of
the Tier 2 evaluation for radionuclides are provided in Appendix C.

The FALsfor all CAU 570 contaminants of potential concern (COPCs) are shown in Table 2-6.

Table 2-6
Definition of FALs for CAU 570 COPCs

COPCs Tier 1-Based FALs Tier 2-Based FALs Tier 3-Based FALs

VOCs? PALs None N/A

SVOCs? PALs None N/A

PCBs*® PALs None N/A
RCRA Metals® PALs None N/A
Radionuclides PALs 25 mrem/OU-yr N/A

#Based on EPA Region 9 PRGs (EPA, 2004).

PBased on the background concentrations for metals. Background is considered the mean plus two times the standard deviation
for sediment samples collected by the Nevada Bureau of Mines and Geology throughout the Nevada Test and Training Range
(NBMG, 1998; Moore, 1999).

N/A = Not applicable SVOC = Semivolatile organic compound
PCB = Polychlorinated biphenyl VOC = Volatile organic compound
PRG = Preliminary Remediation Goal

CAAs are evaluated and implemented at the CAS level, while the investigation was conducted based
on study groups. Therefore, the study group investigation results are applied to the DQO decisions as
described in Sections 2.3.2.1 through 2.3.2.4.
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2.3.2 Resolution of DQO Decisions

The following subsections compare the results presented in Section 2.2 to the FALs presented in
Section 2.3.1 for the resolution of DQO decisions and the need for corrective action.

2.3.2.1 Study Group 1 Resolution of DQO Decisions
Decision |

Based on analytical resultsfor TLD and soil samples collected during the Study Group 1
investigation, radiological dose was a COC in the surface soil at sample locations A137 and A007
(see Section A.3.0). Therefore, corrective action is required. Based on the results of the TRSs, there
was no indication of the potential for COCs originating from the UGTA Releases. Therefore, no
further action is needed for these potential releases.

Decision |1

Decision |l wasresolved by placing TLDsin aradia pattern around the areas of highest radiological
readings as determined viathe TRSs. A radiological survey using a PRM-470 was conducted over an
area defined by a 30-m radius from location A137 for the purpose of determining the extent of
contamination (see Figure A.3-3 for results). The corrective action boundary was established by
determining the areas with gamma readings in excess of 44 multiples of background based on the
correlation of TED to TRS values as shown in the graph displayed in Figure A.3-3. Soil samples and
field screening confirmed that the extent of COC contamination is limited to the surface and shallow
subsurface. A total of 77 cubic yards (yd®) of soil was removed and disposed of as low-level waste.

After the interim corrective action was completed, the remaining contamination at the site was
evaluated for the DQO decisions.

Decision | (after the interim corrective action)

A second radiological survey using a PRM-470 was conducted in acircular pattern over the same
30-m-radius areato select locations for verification samples (see Figure A.3-4). The verification
samples consisted of TLDs and soil samples. The DQO decision on the presence of COCs was
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resolved based on verification sample results that did not exceed the radiological FAL. Therefore, no
further corrective action isrequired at this site.

2.3.2.2 Study Group 2 Resolution of DQO Decisions

Radionuclide levels detectable by radiation surveys have not migrated from the Ganymede or Sugar
test areas. Any migration at detectable levels would appear as el ongations of the contamination plume
in the downgradient drainages.

The relatively flat topography and the physical characteristics of the geologic material in the vicinity
of Study Group 2 are indicative of alow-migration potential. Physical characteristicsinclude medium
to high adsorptive capacities, low moisture content, and a long distance to groundwater. Based on
these physical factors and the absence of significant migration in the past, the defined extent of
contamination is not expected to increase in the future.

Based on analytical resultsfor TLD and soil samples collected at Study Group 2, no COCs are present
with the exception of the contaminants assumed to be present within the DCB at Sugar
(see Section A.4.0).

Decision |

The DQO decision on the presence of COCs from safety or low-yield tests was resolved based on the
analytical and TLD results of samples collected at soil plots. While no COCs were identified in CAl
samples, the DCB at Sugar requires corrective action.

Decision |1

The extent of the DCB was defined in the CAIP.

2.3.2.3 Study Group 3 Resolution of DQO Decisions

Based on analytical results for soil samples collected at Study Group 3, no radiological or chemical
COCs are present with the exception of the contaminants assumed to be present within the DCB at
Eagle. PSM in the form of lead pads was also identified. Because the pads will not be removed,

UNCONTROLLED When Printed



CAU 570 CADD/CR
Section: 2.0

Revision: 0

Date: November 2013
Page 25 of 31

samples from the surrounding soil were collected and analyzed to define the extent of the corrective
action. Analysis showed no COCs in concentrations greater than FALS (see Section A.5.0).

During the investigation, PSM in the form of 30 lead bricks/plates, a single lead-acid battery, and a
small soil stain was discovered. As part of the investigation, the lead bricks/plates were removed and
sent for recycling, and the soil beneath was analyzed for RCRA metals. The lead-acid battery was
recovered and sent for recycling; the stained soil area was excavated; and a confirmation soil sample
was collected and analyzed for chemical contaminants.

Also during the investigation, a debris field was |located. Soil samples of the area were collected and
analysis revealed no contaminants in concentrations greater than FALS were present. As a best
management practice (BMP) the debris within the debris field was removed and disposed of in the
Area 5 Radioactive Waste Management Center (RWMC).

Decision |

The DQO decision on the presence of COCs from debris and/or spills was resolved based on the
presence of PSM. At Study Group 3, PSM was identified in the form of one intact lead-acid battery,
three locations containing lead bricks/plates, and one location containing two lead pads. Corrective
action isrequired for PSM.

Decision |1

There was no indication of arelease at the battery; therefore, the extent was defined by the physical
dimensions of the battery. Decision Il for the lead pads was resolved by collecting and analyzing soil
samples adjacent to the pads. These samples did not contain COCs and defined the extent of the
corrective action. The extent for the remaining lead bricks/plates was defined as the physical
dimensions of the lead objects. The extent of the DCB was defined in the CAIP.

Decision | (after the interim corrective action)

An interim corrective action was compl eted that involved removing the battery and lead bricks/plates
for recycling. Verification samples were collected from locations of lead bricks/plates and the
excavated stained soil area. These samples did not contain COCs; no further corrective action is
required at these locations.
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2.3.2.4  Study Group 4 Resolution of DQO Decisions

Based on observations made and analytical results for TLD and soil samples collected at
Study Group 4, no COCs are present (see Section A.6.0).

Decision |

The DQO decision on the presence of COCs at Study Group 4 was resolved based on the analytical
and TLD results of samples collected at biased |ocations (windrows, staked areas, soil piles, sediment
areas, and disturbed areas). These results demonstrate that no COCs are present at Study Group 4, and
Nno corrective actions are necessary.

Decision |1

Asno COCswereidentified, Decision Il does not need to be resolved.
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3.0 Recommendation

Corrective actions for each CAS were based on the risk assessment presented in Appendix C and the
corrective action evaluation presented in Appendix E. During the risk assessment, it was determined
to use the Occasional Use Area exposure scenario (with an exposure duration of 80 hr/yr for site
workers) as the basis for radiological FAL DQO decisions.

At CAU 570, COCs were detected in environmental samples from only two locations: A137 and
A007. The extent of COC contamination was defined, and this material was removed under an
interim corrective action. Verification samples from the remaining soil showed that all COCs were
removed, and no further corrective action is needed at this release site. However, it is assumed that
radioactivity within the Eagle and Sugar DCBs exceeds FAL s and requires corrective action. The
selected corrective action (based on the corrective action evaluation presented in Appendix E) is
closure in place with an FFACO UR for the DCBs and the lead pads near Eagle. There were no
elevated TRS values detected around the UGTA Releases that would indicate the potential presence
of COCs originating from any of these release sites.

The FFACO URs that are implemented will protect site workers from inadvertent exposure.
The FFACO URs are defined and shown in Attachment D-1. These FFACO URs require annual
inspections to certify that postings are in place, intact, and readable.

No further corrective action isrequired at CAU 570 based upon implementation of the above-defined
corrective actions. The corrective actions for CAU 570 are based on the assumption that activities on
the NNSS will be limited to those that are industrial in nature and that the NNSS will maintain
controlled access (i.e., restrict public access and residential use). Should the future land use of the
NNSS change such that these assumptions are no longer valid, additional evaluation will

be necessary.

In accordance with the Soils RBCA document (NNSA/NSO, 2012c) and Section 3.3 of the CAIP
(NNSA/NSO, 2012a), an administrative UR was established as a BMP for the area around Tesla and
the Balloon Pad where an industrial land use of the area could cause afuture site worker to receive an

annual dose exceeding 25 mrem/yr. This assumes the worker would be exposed to site contamination
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for aperiod of 2,000 hr/yr (Section 2.2). Thisadministrative UR isimplemented asa BMP and is not
part of any FFACO corrective action.

All URs are recorded in the FFACO database; the Management and Operating (M& O) Contractor
Geographic Information Systems (GIS); and the DOE, National Nuclear Security Administration
Nevada Field Office (NNSA/NFO) CAU/CASfiles. The development of URsfor CAU 570 are based
on current land use. Any proposed activity within a use-restricted area that would result in amore
intensive use of the site would require NDEP approval.

The NNSA/NFO requests that NDEP issue a Notice of Completion for CAU 570 and approve
transferring CAU 570 from Appendix |11 to Appendix 1V of the FFACO. The DOE, under its
regulatory authority for management of radioactive waste materials associated with environmental
remediation activities, approves these actions (USC, 2012).
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A.1.0 Introduction

This appendix presents the CAl activities and analytical results for CAU 570. CAU 570 consists of
the following six CASslocated in Area 9 of the NNSS (Figure A.1-1):

02-23-07, Atmospheric Test Site - Tedla
09-23-01, Atmospheric Test Site T-9
09-23-11, Atmospheric Test Site S-9G
09-23-14, Atmospheric Test Site - Rushmore
09-23-15, Eagle Contamination Area
09-99-01, Atmospheric Test Site B-9A

CAS 02-23-07 (referred to as Tedain this document), the third of the Teapot series, was a
weapons-related test detonated at the T-9b tower site atop a 300-ft tower. The test was detonated on
March 1, 1955, and had ayield of 7 kt (Maag et al., 1981).

CAS 09-23-10 (referred to as Sugar in this document), the sixth nuclear test of Operation
Buster-Jangle, thefirst of the Jangle phase, was a weapons-effects test detonated from a 1-m platform.
The detonation created a crater 28 m in diameter by 6.4 m deep. Test objectives included evaluating
civil or military effects of a nuclear detonation on various targets such as military hardware. The test
was detonated on November 19, 1951, and had ayield of 1.2 kt (GE, 1979).

CAS 09-23-11 (referred to as Ganymede in this document), the 36th test of Operation Hardtack 11,
was a saf ety experiment detonated at ground level inside agravel containment that consisted of a
wooden structure covered with 20 ft of gravel. The test took place on October 30, 1958, and had zero
yield (H&N, 1959). Ganymede was previoudly investigated under the Industrial Sites CAU 139 and
was identified as CAS 09-23-01. As aresult of the CAU 139 investigation (NNSA/NSO, 2007), an
FFACO UR was established at the fence line of the RMA that surrounds the site due to the assumed
presence of contamination at exceeding FALs within the structure.

CAS 09-23-14 (referred to as Rushmore or Balloon Pad in this document), the 23rd test of Operation
Hardtack 11, was detonated at the B-9A balloon pad after rehabilitation of the pad. The device was
suspended 500 ft inthe air by a 67-ft-diameter balloon tethered to the B-9A pad. The weapons-related
test took place on October 22, 1958, and had ayield of 188 tons (H& N, 1959)
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CAU 570, CAS Location Map
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CAS 09-23-15 (referred to as Eagle in this document), is afenced mound of soil and debris located
east of the U9av crater. Thefenced areaislessthan 0.5 acresand is posted asan HCA. Eagle, the 17th
test of Operation Niblick, was a weapons-related test that took place on December 12, 1963, and had
ayield of 5.3 kt (DOE/NV, 2000). During the Eagle test, the line-of-sight pipe ruptured, venting
nuclear material to the atmosphere while damaging and scattering the pipe cap as well as associated
structures and experiments (Olsen, 1964). The contaminated debris and soil from the Eagle test were
collected in amound and later fenced and identified as an HCA.

CAS 09-99-01 (referred to as Balloon Pad in this document) was the site of seven weapons-related
balloon tests in 1957 as part of Operation Plumbbob. The contamination from the tests was due
primarily to induced activity in the soil (GE, 1979). Specifics regarding the seven tests are
listed below:

» Lassen. A test anchored 152 m ags detonated on June 5, 1957, with ayield of 0.0005 kt.

* Wilson. A test anchored 152 m ags detonated on June 18, 1957, with ayield of 10 kt.

* Hood. A test anchored 457 m ags detonated on July 5, 1957, with ayield of 74 kt.

* Owens. A test anchored 152 m ags detonated on July 25, 1957, with ayield of 9.7 kt.

*  Whedler. A test anchored 152 m ags detonated on September 6, 1957, with ayield
of 0.197 kt.

* Charleston. A test anchored 457 m ags detonated on September 28, 1957, with ayield
of 12 kt.

* Morgan. A test anchored 152 m ags detonated on October 7, 1957, with ayield of 8 kt.

Teststhat are al so included and evaluated in the closure of CAU 570 are underground tests throughout
the area with a documented release to surface soils (referred to as UGTA Releases in this document).
Theseinclude Ajax, Eagle, Pleasant, Brazos, Eel, and Hod-B (Red). The releases from these tests
occurred from 1962 to 1970 and consisted of atmospheric deposition of radionuclides.

Additional information regarding the history of each site, planning, and the scope of the investigation
is presented in the CAU 570 CAIP (NNSA/NSO, 2012a).
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A.1.1 Investigation Objectives

The objective of the investigation wasto provide sufficient information to complete corrective actions
and support the recommendation for closure of each CASin CAU 570. This objective was achieved
by identifying the nature and extent of COCs and by evaluating, selecting, and implementing
acceptable CAAs.

For radiological contamination, a COC is defined as the presence of radionuclides that jointly present
adose to areceptor exceeding the FAL of 25 mrem/yr. For other types of contamination, aCOC is
defined as the presence of a contaminant at a concentration exceeding its corresponding FAL
concentration (see Section A.2.5).

A.1.2 Contents

This appendix describes the investigation and presents the results in the following sections:

» Section A.1.0 describes the investigation background, objectives, and the contents of
this document.

» Section A.2.0 provides an investigation overview.

» Sections A.3.0 through A.6.0 provide study group-specific (see Section A.2.0) information
regarding the field activities, sampling methods, and laboratory analytical results from
investigation sampling.

» Section A.7.0 summarizes waste management activities.

e Section A.8.0 discusses the QA and QC processes that were followed and the results of those
QA/QC activities.

* Section A.9.0 provides a summary of the investigation results.
» Section A.10.0 lists the cited references.

The complete field documentation and laboratory data—including field activity daily logs, sample
collection logs (SCL s), analysis request/chain-of -custody forms, soil sample descriptions, laboratory
certificates of analyses, and analytical results—are retained in CAU 570 files as hard copy files or
electronic media.
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A.2.0 Investigation Overview

The following CAU 570 CAI activities were conducted from October 12, 2012, through
September 18, 2013:

Performed visual surveys to identify biasing factors for selecting soil and PSM
sample locations.

Performed radiological surveys to identify biasing factors for selecting soil and PSM
sample locations.

Performed TRSs to evaluate the potential for contamination associated with UGTA Releases.
Conducted geophysical surveys.

Established sample plot and biased sample locations.

Collected soil samples at probabilistic and judgmental sampling locations.

Collected QC soil samples.

Submitted soil samplesfor analysis.

Staged TLDs at environmental sample and background locations.

Collected and submitted TLDs for analysis.

Collected GPS coordinates of sample locations, TLD locations, and points of interest.
Performed limited removal of PSM wastes.

Removed contaminated soil.

Collected and submitted confirmation samples for analysis.

Conducted waste management activities (e.g., sampling, disposal).

The investigation and sampling program adhered to the requirements set forth in the CAIP
(NNSA/NSO, 2012a) (except any deviations described herein); and in accordance with the Soils QAP
(NNSA/NSO, 2012c), which establishes requirements, technical planning, and general quality
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practices. The evaluation of investigation results and the risk associated with site contamination was
conducted in accordance with the Soils RBCA document (NNSA/NSO, 2012d).

In accordance with the graded approach described in the Soils QAP (NNSA/NSO, 2012c), the quality
required of adataset will be determined by its intended use in decision making. Data used to define
the presence of COCs are classified as decisional and will be used to make corrective action
decisions. Survey data are classified as decision supporting and are not used, by themselves, to make
corrective action decisions. As presented in Appendix C, the radiological and chemical FALs are

based on the appropriate site-specific exposure scenario (Occasional Use Area).

To facilitate site investigation and the evaluation of DQO decisions for different CSM components,
the reporting of investigation results and the evaluation of DQO decisions for different CSM
components were organized into study groups. The study groups and the CASs or CAS components
associated with each study group are described in Table A.2-1. The need for corrective action is
evauated for each study group, and the CAAs are evaluated by CAS.

Table A.2-1
CAU 570 Study Groups
Number Description FFACO CASs
Study Group 1 Atmospheric Tests 02-23-07, 09-23-14, 09-99-01
Study Group 2 Safety/Low-Yield Tests 09-23-10, 09-23-11
Study Group 3 Debris/Spills 02-23-07, 09-23-10, 09-23-11, 09-23-14, 09-23-15, 09-99-01
Study Group 4 | Migration/Mechanical Disturbance 02-23-07, 09-23-10, 09-23-11, 09-23-14, 09-23-15, 09-99-01

The study groups were investigated by collecting TLD samples for external radiological dose
estimates and collecting soil samplesfor the calculation of internal radiological dose and to determine
the presence of chemical contaminants. The field investigation was completed as specified in the
CAIP (NNSA/NSO, 2012a) with minor deviations as described in Sections A.2.1 through A.2.6,
which provide the general investigation and evaluation methodol ogies.
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A.2.1 Sample Locations

Sample locations were selected based on interpretation of site-specific TRSs, information obtained
during site visits, and site conditions as provided in the CAIP (NNSA/NSO, 2012a). Sample plots for
Study Group 1 and Study Group 2 were located judgmentally based on the highest radiological
readings. Soil sample locations within sample plots were selected and evaluated using a probabilistic
approach. Four composite samples were collected within each sample plot, and TLDs were located at
the center of each sample plot. The aliquot |ocations were identified using a predetermined
random-start, triangular grid pattern.

Judgmental sample locations for Study Group 3 were selected based on biasing factors such as the
presence of debris or soil staining. A debrisfield was identified during the visual surveys and
characterized using probabilistic soil sampling by collecting 12 samples from unbiased locations.

Judgmental sample locations for Study Group 4 were selected based on biasing factors such as visua
identification of soil piles, signs of ground disturbance, sedimentation areas, and |ocations of previous
site operations coupled with elevated radiological readings.

The center of each sample plot in Study Groups 1 and 2 and grab sample locations in Study Groups 3
and 4 were also characterized for external radionuclide contamination using TLDs. Sample locations
of all four study groups and points of interest throughout CAU 570 were surveyed with a GPS
instrument. Appendix F presents the coordinates for each sample location in tabular format. Specific
sample locations and the rationale for selecting sample locations are shown in the study
group-specific sections (Sections A.3.0 through A.6.0).

A.2.2 Investigation Activities

Theinvestigation activitiesaslisted in Section A.2.0 and performed at CAU 570 were consistent with
the field investigation activities specified in the CAIP (NNSA/NSO, 20123). The investigation
strategy provided the necessary information to establish the nature and extent of contamination
associated with each study group. The following subsections describe the specific investigation
activities that took place at CAU 570.
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A.2.2.1 Radiological Surveys

Aerial surveys and TRSs were conducted at the CAU 570 CASs. Aeria radiological surveyswere
performed at the sitesin 1994 at an altitude of 200 ft with 500-ft flight-line spacing (BN, 1999). Other
aerial surveys of the areawere conducted in 2008 and 2012 at an altitude of 50 ft with 23-mflight line
spacing (BN, 1999; NSTec, 2012) that provided better resolution of the distribution of

site radioactivity.

TRSs were performed to identify specific locations for sample plots and biased sample locations. The
TRSs were also conducted around UGTA Release sitesto identify if any contaminant plumes are
present that originate from these sites. Count-rate data were collected with a TSA Systems PRM-470
model plastic scintillator, sodiumiodide (Nal) detectors, and a FIDLER. Count-rate and position data
were collected and recorded at 1-second intervals, viaa Trimble Systems GeoXT GPS unit. The
travel speed was approximately 1 to 2 meters per second with the radiation detector held at a height of
approximately 24 inches (in.) ags.

A.2.2.2 Field Screening

The study group-specific sections of this document identify the locations where field screening was
conducted and how the field-screening levels (FSLs) were used to aid in the selection of samples
submitted for analysis. Field-screening results (FSRs) are recorded on SCLs that are retained in
project files.

Site-specific FSLs are determined before investigational soil sampling begins each day. An areais
selected in the vicinity of the site that has aminimal probability of being impacted from releases or
site operations. Ten or more surface soil aliquots are collected from the top 5 cm of soil at unbiased
locations within the selected area. The aliquots are then mixed, and 10 one-minute static counts are
obtained for both alpha and beta/gamma measurements. The FSLsfor both alpha and beta/gamma are
calculated by multiplying the sample standard deviation by 2 and adding that value to the

sample average.

Field screening was used as part of the CAl to evaluate the potential for buried contamination at
Study Group 4 locations and to aid in the selection of biased samples for laboratory analyses.
Field screening was limited to radiological parameters and was conducted using an NE Electra
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instrument. The FSRs for samples at each sample location were used to determine whether a
subsurface contamination layer(s) could be distinguished from surface contamination. Buried
contamination was considered to potentially be present only if the depth interval readings were
greater than FSL s and exceeded the surface soil reading by greater than 20 percent. Subsurface
samples D029, D030, D031, D033, D034, and D039 met this screening criteria and were sent for
offsite laboratory analyses in addition to the corresponding surface sample.

A.2.2.3 Soil Sampling

Soil sampling at CAU 570 included the collection of surface soil samples within sample plots and
grab sample locations. Within each sample plot, four composite samples were collected. Each
composite sample was composed of nine randomly located aliquots, resulting in atotal of

36 randomly located aliquots collected from each plot. Each aliquot was collected using a
“vertical-dlice cylinder and bottom-trowel” method. This required the insertion of a 3.5-in. inside
diameter cylinder to a depth of 5 cm, excavation of the outside soil along one side of the cylinder
(to permit trowel placement), and horizontal insertion of atrowel aong the bottom of the cylinder.
This method captured a cylindrical-shaped section of the soil from 0 to 5 cm bgs.

After collection, each aliquot was carefully placed into a pan (with a plastic bag lining the pan, which
limited dust generation during transfer to a sample container). After field screening, each sample was
transferred to an empty 1-gallon (gal) metal can. Each metal can was then sealed with alid and a
locking ring.

At grab sample locations, samples were collected from the surface and shallow subsurface using a
disposable scoop. Subsurface samples were collected at predetermined depth intervals and field
screened as described in Section A.2.2.2.

A.2.2.4 Internal Dose Estimates

Internal dose was estimated using the radionuclide analytical results from soil samples and the
corresponding contaminant residual radioactive material guideline (RRMG) (NNSA/NSO, 2012d).
Soil concentrations of Pu isotopes are inferred from gamma spectroscopy results as described in
Section B.1.1.1.1.
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The internal dose RRMG concentration for a particular radionuclide is that concentration in surface
soil that would cause an internal dose to areceptor of 25 mrem/yr (under the appropriate exposure
scenario) independent of any other radionuclide (assuming that no other radionuclides contribute
dose). Theinternal dose RRMG for each detected radionuclide (in picocuries per gram [pCi/g] of
soil) was derived using RESRAD computer code (Yu et a., 2001) under the appropriate exposure
scenario (NNSA/NSO, 2012d).

Thetotal internal dose corresponding to each surface soil sample was calculated by adding the dose
contribution from each radionuclide. For each sample, the radionuclide-specific analytical result was
divided by its corresponding internal RRMG (NNSA/NSO, 2012d) to yield afraction of the
25-mrem/yr dose. The fractionsfor all radionuclides detected in a soil sample were summed toyield a
total fraction for that sample. The total fraction was then multiplied by 25 to yield an internal dose
estimate (in mrem/yr) at that sample location. For probabilistic samples, a 95 percent UCL was
calculated for the internal dose in a sample plot using the results of all soil samples collected in that
plot (NNSA/NSO, 2012d). For judgmental sample locations where only one sample was collected,
statistical inferences could not be cal culated, and the single analytical result was used to calculate the
internal dose.

For TLD locations where soil samples were not collected, the internal dose was estimated using the
external dose measurement from the TLD and the internal-to-external dose ratio from the soil sample
with the maximum internal dose within the same study group. The internal dose for each of these
locations was calculated by multiplying this ratio by the external dose value specific to each TLD
location using the following formula:

Internal dose, = External dose X [Internal dose/ External dose] .,

where

est =location for the estimate of internal dose
max = location of maximum internal dose

Use of this method to estimate internal dose will overestimate the internal dose (and therefore TED)
asthe internal-to-external dose ratio generally decreases with decreasing TED values.
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A.2.2.5 External Dose Measurements

TLDs (Panasonic UD-814) were staged at CAU 570 with the objective of collecting in situ
measurements to determine the external radiological dose. TLDs were placed in background areas
(beyond the influence of CAS releases), at radial grid locations, at the approximate center of each
sample plot, and at other biased locations. Each TLD was placed at a height of 1 m ags, whichis
consistent with TLD placement in the NNSS routine environmental monitoring program

(see Section A.8.5). Once retrieved from the field locations, the TLDs were analyzed by automated
TLD readersthat are calibrated and maintained by the NNSS M& O contractor. The TLD results are
discussed in Sections A.3.3.1, A.4.3.1,and A.6.3.1

This approach allowed for the use of existing QC proceduresfor TLD processing. Details of the
environmental monitoring TLD program and TLD QC are presented in Section A.8.5. All readings
conformed to the approved QC program and are considered representative of the external radiological
dose at each location.

The TLDs used at CAU 570 contain four individual elements. External dose at each TLD location is
determined using the readings from TLD elements 2, 3, and 4. Each of these elementsis considered to
be a separate, independent measurement of external dose. A 95 percent UCL of the average of these
measurements was calculated for each TLD location. Element 1 is designed to measure dose to the
skin and is not relevant to the determination of the external dose for the purpose of this investigation.

For locations where external dose measurements were not available (e.g., subsurface sample
locations), a TL D-equivalent external dose was cal culated using the subsurface sample results. This
was accomplished by establishing a correlation between RESRAD-cal culated external dose from
surface samples and the corresponding TLD readings. The RESRAD-calculated external dose from
the subsurface samples was then adjusted to TLD-equivalent values using the following formula:

Equivalent Subsurface;, , = Subsurfaceg, x (Surface;, , / Surfacegg)
where

TLD = external dose based on TLD readings
RR = externa dose based on RESRAD calculation from analytical soil concentrations
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Estimates of external dose at the CAU 570 sites are presented as net values (i.e., background radiation
dose has been subtracted from the raw result). The background TLDs measure (1) the dose the TLDs
were exposed to while not deployed in the field and (2) the dose from natural sourcesin areas
unaffected by the CAU-related releases during field deployment.

The background TLDs were placed in areas beyond the influence of CAS releases. The background
dose at CAU 570 was determined to be the average of the background TLD results from locations
HO1, HO2, HO3, and HO4 (23.9 mrem/IA-yr).

The 1994 aerial radiation survey (BN, 1999) was used to verify that TLDs placed to measure
background radiation were located outside the influence of man-made radiation sources to be
measured at CAU 570 TLD locations (Figure A.2-1). It was determined that the background TLD
locations are representative of the general area and can be used as a good estimate of true average
background dose for all of the environmental TLDs.

A.2.3 Total Effective Dose

The calculated TED represents the sum of the internal dose (calculated from soil sample results) and
the external dose (calculated from TLD measurements) for each samplelocation. The calculated TED
is an estimate of the true (unknown) TED. It is uncertain how well the calculated TED represents the
true TED. If acalculated TED were directly compared to the FAL, any significant difference between
the true TED and the calculated TED could lead to decision errors. To reduce the probability of a
false-negative decision error for probabilistic sampling results, a conservative estimate of the true
TED (i.e., the 95 percent UCL) is used to compare to the FAL. By definition, there will be a

95 percent probability that the true TED is less than the 95 percent UCL of the calculated TED.

The probabilistic sampling design as described in the CAIP (NNSA/NSO, 2012a) conservatively
prescribes using the 95 percent UCL of the TED for DQO decisions. The 95 percent UCL of the TED
isalso used for determining the presence or absence of COCs (DQO Decision I). For samplelocations
wherea TLD and multiple soil samples are collected (i.e., sample plots), thisis calculated as the sum
of the 95 percent UCL s of the internal and external doses. For grab sample locationswherea TLD
sample was collected, thisis calculated as the sum of the 95 percent UCL of the external dose and the
single internal dose estimate.
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Figure A.2-1

CAU 570 Background TLD Locations
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A minimum number of samplesis required to assure sufficient confidence in dose statistics for
probabilistic sampling such as the average and 95 percent UCL (EPA, 2006). As stated in the CAIP, if
the minimum sample size criterion cannot be met, it must be assumed that contamination exceeds the
FAL. The calculation of the minimum sample sizeis described in Section B.1.1.1.1.

To reduce the probability of afalse-negative decision error for judgmental sampling results, samples
were biased to locations of higher radioactivity. Samples from these locations will produce TED
results that are higher than those from adjacent locations of lower radioactivity (within the exposure
areathat is being characterized for dose). Thiswill conservatively overestimate the true TED of the
exposure area and protect against false-negative decision errors.

A.2.4 Laboratory Analytical Information

Radiological analyses of the collected soil samples were performed by General Engineering
Laboratory, LLC of Charleston, South Carolina. The analytical suites and laboratory analytical
methods used to analyze investigation samples are listed in the CAIP (NNSA/NSO, 2012a).
Analytical results are reported in this appendix if they were detected above the minimum detectable
concentrations (MDCs). The complete |aboratory data packages are available in the project files.

Validated analytical datafor CAU 570 investigation samples have been compiled and evaluated to
determine the presence of COCs and to define the extent of COC contamination if present.
The analytical results for each study group are presented in Sections A.3.0 through A.6.0.

The analytical parameters were selected through the application of site process knowledge as
described in the CAIP.

A.2.5 Comparison to Action Levels

Theradiological PALs and FALs are based on an annual dose limit of 25 mrem/yr. This dose limit is
specific to the annual dose areceptor could potentially receive from a CAU 570 release. Assuch, itis
dependent upon the cumulative annual hours of exposure to site contamination. The PALs were
established in the CAIP (NNSA/NSO, 2012a) based on a dose limit of 25 mrem/yr over an annual
exposure time of 2,000 hours (i.e., the Industrial Area exposure scenario in which a site worker is
exposed to site contamination for 8 hr/day and 250 day/yr). The FALs were established in
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Appendix C based on adose limit of 25 mrem/yr over an annual exposure time of 80 hours
(i.e., the Occasional Use Area exposure scenario in which asite worker is exposed to site
contamination for 10 day/yr and 8 hr/day).

Results for each of the study groups are presented in Sections A.3.3, A.4.3, A.5.3, and A.6.3.
Radiological results are reported as doses that are comparabl e to the dose-based FAL asestablished in
Appendix C. Chemical results are reported as individual concentrations that are comparable to the
individual chemical FALs as established in Appendix C. Results that are equal to or greater than
FALs are identified by bold text in the study group-specific results tables (see Sections A.3.0
through A.6.0).

A COC isdefined as any contaminant present in environmental media exceeding aFAL. A COC may
also be defined as a contaminant that, in combination with other like contaminants, is determined to
jointly pose an unacceptable risk based on a multiple constituent analysis (NNSA/NSO, 2012d).

If COCs are present, corrective action must be considered.

A corrective action may also be required if awaste material present within a study group contains
contaminants that, if released, could cause the surrounding environmental mediato contain a COC.
Such waste would be considered PSM. To evaluate wastes for their potential to result in the
introduction of a COC to the surrounding environmental media, the conservative assumption was
made that any physical waste containment would fail at some point and release contaminants to the
surrounding media. The following criteriaare used for determining whether awaste is PSM:

» A waste material, regardless of concentration or configuration, may be assumed to be PSM
and handled under a corrective action.

» Based on process knowledge and/or professional judgment, some waste may be assumed to
not be PSM if it isclear that it could not result in soil contamination exceeding a FAL.

» If assumptions about the waste cannot be made, then the waste material will be sampled, and
the results will be compared to FAL s based on the following criteria:

- For non-liquid wastes, the concentration of any chemical contaminant in soil
(following degradation of the waste and release of contaminants into the soil) would be
equal to the mass of the contaminant in the waste divided by the mass of the waste. If the
resulting soil concentration exceeds the FAL, then the waste would be considered to
be PSM.
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- For non-liquid wastes, the dose resulting from radioactive contaminants in soil
(following degradation of the waste and release of contaminants into soil) would be
calculated using the activity of the contaminant in the waste divided by the mass of the
waste (for each radioactive contaminant) and cal cul ating the combined resulting dose using
the RESRAD code (Murphy, 2004). If the resulting dose exceeds the FAL, then the waste
would be considered to be PSM.

- For liguid wastes, the resulting concentration of contaminants in the surrounding soil will
be calculated based on the concentration of contaminants in the waste and the liquid
holding capacity of the soil. If the resulting soil concentration exceeds the FAL, then the
liquid waste would be considered to be PSM.

A.2.6 Correlation of Dose to Radiation Survey Isopleths

A boundary for a corrective action or an administrative UR for a particular rel ease site may be
established by using radiation survey isoplethsif it can be shown that a sufficient correlation exists
between TED and radiation survey values. Thisis accomplished by pairing each TED value with a
radiation survey value from the corresponding geographic location. Correlation statistics are then
used to establish the relationship between the paired values as well as an indicator of the strength of
the relationship (i.e., the coefficient of determination, or r?). The minimum strength of the
relationship for avalid correlation was defined in the DQOs as an r? of 0.8.

The TED values used in the correlation were the average TED for probabilistic samples or the
calculated TED for judgmental samples from biased sample locations. The values from the radiation
surveys were based on interpolated values at the TED location. These interpolated values were
generated from a continuous spatial distribution (i.e., interpolated surface) that was estimated using
an inverse distance-weighted interpolation technique.

A correlation for each radiation survey was established to identify the radiation survey that has the
best correlation to Occasional Use Area exposure scenario TED values. This correlation was used to
establish aradiation survey value corresponding to the FAL. Anisopleth of this value from the
radiological survey that correlated the best with the calculated TED was used to define corrective
action boundaries. A similar correlation of radiation survey valuesto Industrial Area exposure
scenario TED values was used to establish administrative UR boundaries.
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A.3.0 Study Group 1, Atmospheric Tests

Study Group 1, Atmospheric Tests, addresses the atmospheric deposition of radionuclides from
atmospheric tests to surface soils throughout the area of CAU 570. Additional detail on the history of
Study Group 1 is provided in the CAIP (NNSA/NSO, 2012a). At onerelease site (Tesla), sample
resultsidentified the presence of COCs. This contamination was removed under an interim corrective
action and additional sampleswere collected from the excavated area. Therefore, investigation results
from Teslarepresenting conditions before the interim corrective action are presented in Section A.3.3,
and the investigation results from the excavated area following the interim corrective action are
presented in Section A.3.4.

A.3.1 Corrective Action Investigation Activities

The specific CAl activities conducted to satisfy the CAIP requirements at Study Group 1
(NNSA/NSO, 20124) are described in the following subsections.

A.3.1.1 Visual Inspections

Visual inspections of Study Group 1—including site walks, sampling efforts, and TRSs—were
conducted over the course of the field investigation. The presence of scattered debris was identified
and noted. However, no biasing factors (indicating the potential release of contamination) were
identified, and no additional samples were collected as aresult of the visual inspection. The visual
inspection for drainages is presented in Section A.6.1.1.1.

A.3.1.2 Radiological Surveys

GPS-assisted TRSs were performed at CAU 570 in support of the Study Group 1 investigation as part
of the CAIl. The TRSs were conducted over the CAU 570 area suspected of containing radioactive
contamination (outside Eagle and test cratersin the area) to identify the spatial distribution of
radiological readings and to identify the location of the highest gamma radiological readings. Thetwo
locations of the highest gammaradiological readings were east of the Tesla site and north of the
Balloon Pad. Sample plots were established at these two locations. Figure A.3-1 presents a graphic
representation of the datafrom the TRS and the location of UGTA Releases. The TRSs were also
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Figure A.3-1
TRSs at Study Group 1
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conducted around UGTA Release sites to identify if any contaminant plumes are present that
originate from these sites.

A.3.1.3 Sample Collection

Soil and TLD samples were collected to satisfy the CAIP requirements at Study Group 1
(NNSA/NSO, 2012a). The TLD and soil sample purpose and location information is provided in the
following subsections.

A.3.1.3.1 TLD Samples

Thetwo TLD sample plot locations were selected based on the results of TRSs conducted throughout
the areas of Tesla and the Balloon Pad as determined with a PRM-470 handheld radiological meter.
Once the general areas of highest readings were determined, the final sample locations were
determined using the same equipment and surveying the area until the locations with the highest
readings were identified. TLDs were placed at and retrieved from two sample plot locations, four
background locations, and 135 TLD-only locations. The 135 TLDs were located on four separate
vectors at the Teda site and the Balloon Pad site. Each of the four vectors at Tesla passed through a
location near the location of the highest reading at Tesla. Each of the four vectors at the Balloon Pad
passed through the Balloon Pad GZ. These vectors were located approximately 45 degrees from each
other and formed aradial pattern. This design provided greater TLD density near the locations where
the radiological readings were indicated to be the highest. TLDs were repositioned when their
position on the vector placed them in restricted locations such as test craters. Table A.3-1 contains
TLD information organized by sample type. The TLDs were placed at 141 Study Group 1 locations
(A001 through A137 and HO1 through HO4) to measure external dose (see Figure A.3-2). Six TLDs
(H101 through H106) were placed to measure “field” background. The TLDs listed in Table A.3-2
were used to measure external dose as part of the Study Group 1 investigation. TLDs were placed at
the center of the Study Group 1 soil sample plots A136 and A137. All TLDs were measured by the
NNSS environmental TLD monitoring program. Details of the environmental monitoring TLD
program and TLD QC are presented in Section A.8.0.
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Table A.3-1
Study Group 1 TLD Sample Summary
Sample Type Number of Locations Number of TLDs '?‘,&;2:%23?
Plot 2 2
TLD Only 135 135 Ne\'/ada.Test Sitg Routine
Radiological Environmental
Background 4 6 Monitoring Plan®
Total 141 143
#Two TLDs each were placed at locations HO1 and HO4.
bBN, 2003
Table A.3-2
TLDs at Study Group 1
(Page 1 of 6)
Release Location TLD No. Date Placed Date Removed Purpose
A001 6399 10/15/2012 01/22/2013 Radial vector
A002 6237 10/15/2012 01/22/2013 Radial vector
A003 6342 10/15/2012 01/22/2013 Radial vector
A004 6312 10/15/2012 01/22/2013 Radial vector
A005 6135 10/15/2012 01/23/2013 Radial vector
A006 4414 10/15/2012 01/23/2013 Radial vector
A007 6233 10/15/2012 01/23/2013 Radial vector
A008 6427 10/15/2012 01/23/2013 Radial vector
A009 4545 10/15/2012 01/23/2013 Radial vector
A010 6392 10/15/2012 01/23/2013 Radial vector
Testa AO011 6328 10/15/2012 01/23/2013 Radial vector
A012 6458 10/15/2012 01/23/2013 Radial vector
A013 3830 10/15/2012 01/23/2013 Radial vector
A014 6239 10/15/2012 01/23/2013 Radial vector
A015 6355 10/15/2012 01/23/2013 Radial vector
A016 6290 10/15/2012 01/23/2013 Radial vector
A017 6298 10/15/2012 01/23/2013 Radial vector
A018 6362 10/15/2012 01/23/2013 Radial vector
A019 4532 10/15/2012 01/23/2013 Radial vector
A020 6236 10/15/2012 01/23/2013 Radial vector
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Table A.3-2
TLDs at Study Group 1
(Page 2 of 6)

Release Location TLD No. Date Placed Date Removed Purpose
A021 6146 10/15/2012 01/23/2013 Radial vector
A022 6286 10/15/2012 01/23/2013 Radial vector
A023 6397 10/15/2012 01/23/2013 Radial vector
A024 6329 10/15/2012 01/23/2013 Radial vector
A025 6331 10/15/2012 01/23/2013 Radial vector
A026 6157 10/15/2012 01/23/2013 Radial vector
A027 6448 10/15/2012 01/23/2013 Radial vector
A028 6376 10/15/2012 01/23/2013 Radial vector
A029 6324 10/15/2012 01/23/2013 Radial vector
A030 6451 10/15/2012 01/23/2013 Radial vector
A031 6161 10/15/2012 01/23/2013 Radial vector
A032 5014 10/15/2012 01/23/2013 Radial vector
A033 6263 10/15/2012 01/23/2013 Radial vector
A034 6386 10/15/2012 01/23/2013 Radial vector

(cozfii'j‘e 0 A035 6445 10/15/2012 01/23/2013 Radial vector
A036 6322 10/15/2012 01/23/2013 Radial vector
A037 6278 10/15/2012 01/23/2013 Radial vector
A038 6160 10/15/2012 01/23/2013 Radial vector
A039 6281 10/15/2012 01/23/2013 Radial vector
A040 6158 10/15/2012 01/23/2013 Radial vector
A041 6006 10/15/2012 01/23/2013 Radial vector
A042 6147 10/15/2012 01/23/2013 Radial vector
A043 6450 10/15/2012 01/23/2013 Radial vector
A044 6310 10/15/2012 01/23/2013 Radial vector
A045 6449 10/15/2012 01/23/2013 Radial vector
A046 6447 10/15/2012 01/22/2013 Radial vector
A047 6444 10/15/2012 01/22/2013 Radial vector
A048 6145 10/15/2012 01/22/2013 Radial vector
A049 6453 10/15/2012 01/22/2013 Radial vector
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Table A.3-2
TLDs at Study Group 1
(Page 3 of 6)

Release Location TLD No. Date Placed Date Removed Purpose
AO050 6314 10/16/2012 01/23/2013 Radial vector
A051 6117 10/16/2012 01/23/2013 Radial vector
A052 6005 10/16/2012 01/22/2013 Radial vector

(cozfii'j‘e ) A053 6377 10/16/2012 01/22/2013 Radial vector
A054 6455 10/16/2012 01/22/2013 Radial vector
A055 6007 10/16/2012 01/22/2013 Radial vector
A056 6191 10/16/2012 01/22/2013 Radial vector
AO057 3651 10/16/2012 01/22/2013 Radial vector
A058 3714 10/16/2012 01/22/2013 Radial vector
A059 4474 10/16/2012 01/22/2013 Radial vector
A060 6479 10/16/2012 01/22/2013 Radial vector
AO61 5276 10/16/2012 01/22/2013 Radial vector
A062 5040 10/16/2012 01/22/2013 Radial vector
A063 4604 10/16/2012 01/22/2013 Radial vector
A064 4843 10/16/2012 01/22/2013 Radial vector
A0B5 4500 10/16/2012 01/22/2013 Radial vector
A066 1474 10/16/2012 01/22/2013 Radial vector
A067 4563 10/16/2012 01/22/2013 Radial vector

Balloon Pad
A068 6446 10/16/2012 01/22/2013 Radial vector
A069 4666 10/16/2012 01/22/2013 Radial vector
A070 5129 10/16/2012 01/22/2013 Radial vector
A071 4009 10/16/2012 01/22/2013 Radial vector
AQ072 4885 10/16/2012 01/22/2013 Radial vector
A073 4348 10/16/2012 01/22/2013 Radial vector
A074 5110 10/16/2012 01/22/2013 Radial vector
A075 4990 10/16/2012 01/22/2013 Radial vector
A076 5299 10/16/2012 01/22/2013 Radial vector
AQ77 6360 10/16/2012 01/22/2013 Radial vector
A078 4686 10/16/2012 01/22/2013 Radial vector

UNCONTROLLED When Printed




CAU 570 CADD/CR
Appendix A

Revision: 0

Date: November 2013
Page A-23 of A-107

Table A.3-2
TLDs at Study Group 1
(Page 4 of 6)

Release Location TLD No. Date Placed Date Removed Purpose
A079 4890 10/16/2012 01/22/2013 Radial vector
A080 6291 10/16/2012 01/22/2013 Radial vector
A081 3623 10/16/2012 01/22/2013 Radial vector
A082 6113 10/16/2012 01/22/2013 Radial vector
A083 4777 10/16/2012 01/22/2013 Radial vector
A084 6353 10/16/2012 01/22/2013 Radial vector
A085 4032 10/16/2012 01/22/2013 Radial vector
A086 4340 10/16/2012 01/22/2013 Radial vector
A087 4310 10/16/2012 01/22/2013 Radial vector
A088 5167 10/16/2012 01/22/2013 Radial vector
A089 6118 10/16/2012 01/22/2013 Radial vector
A090 5051 10/16/2012 01/22/2013 Radial vector
A091 6121 10/16/2012 01/22/2013 Radial vector
A092 1960 10/16/2012 01/22/2013 Radial vector

E(ifcl)lr?t?:uiz()j A093 4557 10/16/2012 01/22/2013 Radial vector
A094 4572 10/16/2012 01/22/2013 Radial vector
A095 6279 10/16/2012 01/22/2013 Radial vector
A096 4371 10/16/2012 01/22/2013 Radial vector
A097 4355 10/16/2012 01/22/2013 Radial vector
A098 5016 10/16/2012 01/22/2013 Radial vector
A099 6154 10/16/2012 01/22/2013 Radial vector
Al100 4771 10/16/2012 01/22/2013 Radial vector
Alol 3116 10/16/2012 01/22/2013 Radial vector
A102 6133 10/16/2012 01/22/2013 Radial vector
A103 4386 10/16/2012 01/22/2013 Radial vector
A104 6246 10/16/2012 01/22/2013 Radial vector
A105 4606 10/16/2012 01/22/2013 Radial vector
Al106 4442 10/16/2012 01/22/2013 Radial vector
A107 4618 10/16/2012 01/22/2013 Radial vector

UNCONTROLLED When Printed




CAU 570 CADD/CR
Appendix A

Revision: 0

Date: November 2013
Page A-24 of A-107

Table A.3-2
TLDs at Study Group 1
(Page 5 of 6)

Release Location TLD No. Date Placed Date Removed Purpose
A108 6384 10/16/2012 01/22/2013 Radial vector
A109 4506 10/16/2012 01/22/2013 Radial vector
Al110 6043 10/16/2012 01/22/2013 Radial vector
Alll 4673 10/16/2012 01/22/2013 Radial vector
All12 5257 10/16/2012 01/22/2013 Radial vector
Al13 4530 10/16/2012 01/22/2013 Radial vector
All4 6243 10/16/2012 01/22/2013 Radial vector
A115 6004 10/16/2012 01/22/2013 Radial vector
All6 6315 10/16/2012 01/22/2013 Radial vector
A117 4746 10/16/2012 01/22/2013 Radial vector
Al118 6371 10/16/2012 01/22/2013 Radial vector
Al19 5162 10/16/2012 01/22/2013 Radial vector
A120 4576 10/16/2012 01/22/2013 Radial vector
Al21 5264 10/16/2012 01/22/2013 Radial vector

E(ifcl)lr?t?:uiz()j AL22 4571 10/16/2012 01/22/2013 Radial vector
A123 6372 10/16/2012 01/22/2013 Radial vector
Al124 4216 10/16/2012 01/22/2013 Radial vector
Al125 4289 10/16/2012 01/22/2013 Radial vector
Al126 4112 10/17/2012 01/22/2013 Radial vector
Al27 6105 10/17/2012 01/22/2013 Radial vector
A128 6129 10/17/2012 01/22/2013 Radial vector
Al129 4956 10/17/2012 01/22/2013 Radial vector
Al130 3534 10/17/2012 01/22/2013 Radial vector
Al31 3795 10/17/2012 01/22/2013 Radial vector
Al132 4477 10/17/2012 01/22/2013 Radial vector
A133 1234 10/17/2012 01/22/2013 Radial vector
Al134 6065 10/17/2012 01/22/2013 Radial vector
Al135 6471 10/17/2012 01/22/2013 Radial vector
Al136 6003 10/17/2012 01/22/2013 Sample Plot

UNCONTROLLED When Printed




TLDs at Study Group 1

Table A.3-2

(Page 6 of 6)

CAU 570 CADD/CR
Appendix A

Revision: 0

Date: November 2013
Page A-25 of A-107

Release Location TLD No. Date Placed Date Removed Purpose
Tesla Al137 6180 10/17/2012 01/23/2013 Sample Plot
6248 10/15/2012 01/23/2013 Background
ot 6054 11/14/2012 01/23/2013 Background
HO02 4717 10/16/2012 01/23/2013 Background

Background
HO3 6473 10/17/2012 01/22/2013 Background
4308 04/17/2013 09/16/2013 Background
rios 6469 06/19/2013 09/16/2013 Background

A.3.1.3.2 Soil Samples

Soil sampling consisted of four composite soil samples collected from each of the two plot locations
with the highest field screening readings determined during TRSs. All Study Group 1 soil samples
were analyzed for gamma spectroscopy; isotopic uranium (U), plutonium (Pu), and americium (Am);
and Pu-241. One sample (A607) was analyzed for strontium (Sr)-90 and technetium (Tc)-99 based on
the field readings for alpha and beta levels as determined using hand-held instruments during sample
collection. Analysisfor each soil sampleisspecifiedin Table A.3-3. Additional information including
depth and purpose for each soil sample collected for Study Group 1 is provided in Table A.3-4.
Sample locations are shown on Figure A.3-2.

Table A.3-3
Study Group 1 Soil Sample Summary
Sample Number of Number of Analyses
Type Locations Soil Samples (Method)
Plot 2 8 Gamma Spectroscopy, Isotopic U,
Total 2 8 Isotopic Pu, Isotopic Am, Pu-241

A.3.2 Deviations/Revised Conceptual Site Model

The CAIP requirements (NNSA/NSO, 2012a) were met at this study group. The information gathered
during the CAI supportsthe CSM as presented in the CAIP. Therefore, no revisions were necessary to
the CSM.
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Table A.3-4
Samples Collected at Study Group 1
Release Location Sample Depth Matrix Purpose
Number (cm bgs)
A601 0.0-5.0 Soil Environmental
A602 0.0-5.0 Soil Environmental
Balloon Pad A136
A603 0.0-5.0 Soil Environmental
A604 0.0-5.0 Soil Environmental
A605 0.0-5.0 Soil Environmental
A606 0.0-5.0 Soil Environmental
Tesla Al137
A607 0.0-5.0 Soil Environmental
A608 0.0-5.0 Soil Environmental

A.3.3 Investigation Results

The following subsections present the analytical and computational resultsfor soil and TLD samples.
All sampling and analyses were conducted as specified in the CAIP (NNSA/NSO, 2012a).

The radiological results are reported as doses and are comparabl e to the dose-based FAL of

25 mrem/OU-yr. For chemical contaminants, the results are reported asindividual concentrations that
are comparable to their corresponding FALSs. Results that are equal to or greater than FALs are
identified by bold text in the results tables. The analytical parameters and laboratory methods used
during this investigation were discussed in the CAIP.

The internal dose calculated from soil sample results and the external dose calculated from TLD
measurements were combined to determine TED at each sample location. External doses for TLD
locations are summarized in Section A.3.3.1. Internal doses for each sample plot are summarized in
Section A.3.3.2. The TEDsfor each sampled |ocation are summarized in Section A.3.3.3. There were
no elevated TRS values detected around the UGTA Releases that would indicate the potential
presence of COCs originating from any of these release sites.

A.3.3.1 External Radiological Dose Measurements

Estimates for the external dose that a receptor would receive at each Study Group 1 TLD sample
location were determined as described in Section A.2.2.5. Measurements for the external dose were
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Figure A.3-2
Study Group 1 Sample Locations
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calculated for the Industrial Area exposure scenario. Dose values for the Remote Work Area and
Occasiona Use Area scenarios were calculated by dividing the dose value of the Industrial Area
scenario by the 2,000 hours of exposure to get an hourly dose rate and then multiplying by the

336 and 80 hours of annual exposure assumed by the two scenarios. As the resolution of Decision |
requires a 95 percent UCL, the standard deviation, number of elements, minimum sample size, and
95 percent UCL values of external dose for each exposure scenario are presented in Table A.3-5.

Table A.3-5
Study Group 1 95% UCL External Dose for Each Exposure Scenario
(Page 1 of 5)

Standard Number Minimum? Industrial Remote Occasional
Release Location Deviation of Sample Size Area Work Area Use Area
(OU Scenario) | Elements | (OU Scenario) | (mrem/IA-yr) | (mrem/RW-yr) | (mrem/OU-yr)
A001 0.1 3 3 9.1 15 0.5
A002 0.1 3 3 11.9 2.0 0.6
A003 0.1 3 3 9.9 1.7 0.5
A004 0.1 3 3 19.5 3.3 1.0
A005 0.1 3 3 41.0 6.9 2.1
A006 0.2 3 3 72.3 12.1 3.6
A007 0.7 3 3 493.1 82.8 24.7
A008 0.3 3 3 77.9 13.1 3.9
A009 0.2 3 3 48.9 8.2 2.4
A010 0.1 3 3 21.8 3.7 1.1
A011 0.1 3 3 17.5 2.9 0.9
A012 0.1 3 3 14.2 2.4 0.7
Tesla
A013 0.0 3 3 8.5 1.4 0.4
A014 0.1 3 3 9.7 1.6 0.5
A015 0.1 3 3 8.4 1.4 0.4
A016 0.1 3 3 9.6 1.6 0.5
A017 0.1 3 3 19.7 3.3 1.0
A018 0.1 3 3 22.2 3.7 11
A019 0.1 3 3 55.1 9.3 2.8
A020 0.4 3 3 79.9 13.4 4.0
A021 0.1 3 3 90.1 15.1 45
A022 0.1 3 3 71.4 12.0 3.6
A023 0.0 3 3 29.5 4.9 15
A024 0.2 3 3 46.9 7.9 2.3
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Standard Number Minimum? Industrial Remote Occasional
Release Location Deviation of Sample Size Area Work Area Use Area
(OU Scenario) | Elements | (OU Scenario) | (mrem/IA-yr) | (mrem/RW-yr) | (mrem/QU-yr)

A025 0.1 3 3 9.6 1.6 0.5
A026 0.1 3 3 10.5 1.8 0.5
A027 0.0 3 3 6.5 11 0.3
A028 0.1 3 3 4.6 0.8 0.2
A029 0.1 3 3 815 13.7 4.1
A030 05 3 3 131.0 22.0 6.6
A031 0.2 3 3 59.5 10.0 3.0
A032 0.0 3 3 11.4 1.9 0.6
A033 0.1 3 3 12.6 21 0.6
A034 0.0 3 3 6.3 11 0.3
A035 0.1 3 3 9.2 15 0.5
A036 0.1 3 3 6.7 1.1 0.3
A037 0.0 3 3 85 1.4 0.4
A038 0.1 3 3 135 2.3 0.7
A039 0.1 3 3 20.9 3.5 1.0
Tesla A040 0.0 3 3 32.2 5.4 16
(continued) A041 0.2 3 3 93.1 15.6 4.7
A042 0.4 3 3 106.6 17.9 5.3
A043 0.2 3 3 80.8 13.6 4.0
A044 0.2 3 3 75.2 12.6 3.8
A045 0.1 3 3 19.6 3.3 1.0
A046 0.2 3 3 53.6 9.0 2.7
A047 0.1 3 3 38.4 6.4 1.9
A048 0.1 3 3 17.9 3.0 0.9
A049 0.1 3 3 8.9 15 0.4
A050 0.2 3 3 74.8 12.6 3.7
A051 0.2 3 3 131.9 22.2 6.6
A052 0.2 3 3 47.5 8.0 2.4
AO053 0.1 3 3 31.4 5.3 1.6
A054 0.1 3 3 21.2 3.6 1.1
A055 0.3 3 3 21.8 3.7 1.1
A056 0.1 3 3 12.2 2.1 0.6
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Standard Number Minimum? Industrial Remote Occasional
Release Location Deviation of Sample Size Area Work Area Use Area
(OU Scenario) | Elements | (OU Scenario) | (mrem/IA-yr) | (mrem/RW-yr) | (mrem/QU-yr)
A057 0.1 3 3 12.2 2.1 0.6
A058 0.0 3 3 10.4 1.8 0.5
A059 0.0 3 3 17.0 2.9 0.8
A060 0.1 3 3 24.2 4.1 1.2
A061 0.1 3 3 40.7 6.8 2.0
A062 0.3 3 3 85.5 14.4 43
A063 0.3 3 3 103.1 17.3 52
A064 0.2 3 3 64.5 10.8 3.2
A065 0.1 3 3 43.4 7.3 2.2
A066 0.3 3 3 138.8 23.3 6.9
A067 0.2 3 3 145.0 24.4 7.2
A068 0.2 3 3 87.1 14.6 4.4
A069 0.1 3 3 39.6 6.7 2.0
A070 0.0 3 3 5.0 0.8 0.3
A071 0.1 3 3 18.1 3.0 0.9
Balloon Pad A072 0.1 3 3 13.9 2.3 0.7
A073 0.0 3 3 12.3 21 0.6
A074 0.1 3 3 4.2 0.7 0.2
A075 0.0 3 3 2.8 0.5 0.1
A076 0.0 3 3 0.7 0.1 0.0
A077 0.0 3 3 4.9 0.8 0.2
A078 0.1 3 3 10.1 1.7 0.5
A079 0.1 3 3 14.2 2.4 0.7
A080 0.0 3 3 15.8 2.7 0.8
A081 0.1 3 3 22.9 3.8 1.1
A082 0.1 3 3 41.7 7.0 2.1
A083 0.1 3 3 35.3 5.9 1.8
A084 0.1 3 3 113.0 19.0 5.7
A085 0.1 3 3 106.4 17.9 5.3
A086 0.1 3 3 95.2 16.0 4.8
A087 0.2 3 3 145.1 24.4 7.3
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Table A.3-5
Study Group 1 95% UCL External Dose for Each Exposure Scenario
(Page 4 of 5)
Standard Number Minimum? Industrial Remote Occasional
Release Location Deviation of Sample Size Area Work Area Use Area
(OU Scenario) | Elements | (OU Scenario) | (mrem/IA-yr) | (mrem/RW-yr) | (mrem/QU-yr)
A088 0.4 3 3 89.1 15.0 45
A089 0.1 3 3 43.6 7.3 2.2
A090 0.1 3 3 21.4 3.6 11
A091 0.0 3 3 15.0 25 0.8
A092 0.0 3 3 9.9 1.7 0.5
A093 0.0 3 3 12.7 21 0.6
A094 0.0 3 3 7.9 1.3 0.4
A095 0.0 3 3 7.6 1.3 0.4
A096 0.0 3 3 7.7 1.3 0.4
A097 0.1 3 3 8.3 14 0.4
A098 0.1 3 3 12.6 21 0.6
A099 0.1 3 3 15.0 25 0.8
A100 0.0 3 3 15.4 2.6 0.8
A101 0.0 3 3 18.8 3.2 0.9
A102 0.1 3 3 38.9 6.5 1.9
??clllr?t(i):uzg;j A103 03 3 3 81.4 13.7 41
A104 0.2 3 3 72.2 12.1 3.6
A105 0.3 3 3 75.0 12.6 3.8
A106 0.5 3 3 128.4 21.6 6.4
A107 0.3 3 3 123.9 20.8 6.2
A108 0.0 3 3 67.7 11.4 34
A109 0.1 3 3 40.2 6.7 2.0
Al110 0.1 3 3 13.6 2.3 0.7
Al111 0.0 3 3 4.4 0.7 0.2
Al12 0.0 3 3 1.3 0.2 0.1
Al13 0.0 3 3 0.8 0.1 0.0
Alla 0.0 3 3 1.9 0.3 0.1
A115 0.0 3 3 0.6 0.1 0.0
A116 0.0 3 3 1.6 0.3 0.1
Al17 0.1 3 3 4.8 0.8 0.2
Al18 0.0 3 3 6.3 1.1 0.3
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Standard Number Minimum? Industrial Remote Occasional
Release Location Deviation of Sample Size Area Work Area Use Area
(OU Scenario) | Elements | (OU Scenario) | (mrem/IA-yr) | (mrem/RW-yr) | (mrem/QU-yr)
A119 0.0 3 3 6.7 1.1 0.3
A120 0.0 3 3 6.7 11 0.3
A121 0.0 3 3 18.3 3.1 0.9
A122 0.1 3 3 26.6 4.5 1.3
A123 0.1 3 3 61.7 10.4 31
A124 0.2 3 3 118.5 19.9 5.9
A125 0.2 3 3 81.0 13.6 4.1
A126 0.0 3 3 8.7 15 0.4
Balloon Pad A127 0.0 3 3 9.7 16 05
(continued) A128 0.1 3 3 15.2 25 0.8
A129 0.1 3 3 16.0 2.7 0.8
A130 0.1 3 3 17.8 3.0 0.9
A131 0.0 3 3 21.3 3.6 1.1
A132 0.1 3 3 39.8 6.7 2.0
A133 0.2 3 3 68.7 11.5 3.4
A134 0.2 3 3 95.2 16.0 4.8
A135 0.2 3 3 64.8 10.9 3.2
Plot A136 0.5 3 3 154.7 26.0 7.7
Tesla Plot A137 2.7 3 3 623.8 104.8 31.2

Minimum number of samples required to calculate sample statistics is three.

Bold indicates the values exceeding 25 mrem/yr.

OU = Occasional use

A.3.3.2 Internal Radiological Dose Estimations

Estimates for the internal dose that a receptor would receive at each Study Group 1 sample location

were determined for each exposure scenario as described in Section A.2.2.4. The estimated internal

dose for each sample plot location is presented in Table A.3-6. The calculated internal dose for each

TLD only location for each exposure scenario are presented in Table A.3-7.
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Table A.3-6
Study Group 1 95% UCL Internal Dose for Each Exposure Scenario
Standard Number Minimum Industrial Remote Occasional
Release Location Deviation of Sample Size Area Work Area Use Area
(OU Scenario) | Samples | (OU Scenario) | (mrem/IA-yr) | (mrem/RW-yr) | (mrem/OU-yr)

Balloon Pad A136 0.0 4 3 0.6 0.1 0.0

Tesla A137 0.1 4 3 17.7 3.0 1.1
Table A.3-7

Study Group 1 Calculated Internal Dose at Each TLD Location
for Each Exposure Scenario
(Page 1 of 5)

Industrial Remote Occasional
Release | Location Area Work Area Use Area
(mrem/IA-yr) (mrem/RW-yr) (mrem/OU-yr)
A001 1.5 0.2 0.1
A002 2.1 0.4 0.1
A003 1.8 0.3 0.1
A004 3.5 0.6 0.2
A005 8.2 1.4 0.4
A006 14.9 2.5 0.7
A007 105.4 17.7 5.3
A008 15.5 2.6 0.8
A009 9.4 1.6 0.5
AO010 4.4 0.7 0.2
Tesla
AO011 3.3 0.5 0.2
A012 2.6 0.4 0.1
A013 1.6 0.3 0.1
AO014 1.8 0.3 0.1
AO015 1.3 0.2 0.1
AO016 1.7 0.3 0.1
AO017 4.0 0.7 0.2
A018 4.6 0.8 0.2
A019 11.8 2.0 0.6
A020 15.1 2.5 0.8
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Industrial Remote Occasional
Release | Location Area Work Area Use Area
(mrem/IA-yr) (mrem/RW-yr) (mrem/OU-yr)
A021 19.3 3.2 1.0
A022 15.3 2.6 0.8
A023 6.3 1.1 0.3
A024 8.8 1.5 0.4
A025 1.8 0.3 0.1
A026 1.9 0.3 0.1
A027 1.2 0.2 0.1
A028 0.6 0.1 0.0
A029 17.3 29 0.9
A030 25.8 4.3 13
A031 12.3 2.1 0.6
A032 2.2 0.4 0.1
A033 2.4 0.4 0.1
A034 1.1 0.2 0.1
(Cozzilje g | A035 16 0.3 0.1
A036 1.0 0.2 0.1
A037 1.9 0.3 0.1
A038 2.3 0.4 0.1
A039 3.8 0.6 0.2
A040 7.2 1.2 0.4
A041 19.7 3.3 1.0
A042 211 35 11
A043 16.4 2.8 0.8
A044 15.6 2.6 0.8
A045 3.5 0.6 0.2
A046 10.6 1.8 0.5
A047 7.9 1.3 0.4
A048 3.4 0.6 0.2
A049 15 0.2 0.1
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Industrial Remote Occasional
Release | Location Area Work Area Use Area
(mrem/IA-yr) (mrem/RW-yr) (mrem/OU-yr)
A050 15.5 2.6 0.8
AO051 27.9 4.7 1.4
A052 9.0 1.5 0.5
(Cozzilje o | A0s3 6.2 1.0 03
A054 4.4 0.7 0.2
A055 2.8 0.5 0.1
A056 2.3 0.4 0.1
A057 2.0 0.3 0.1
A058 0.1 0.0 0.0
A059 0.1 0.0 0.0
A060 0.2 0.0 0.0
A061 0.3 0.1 0.0
A062 0.7 0.1 0.0
A063 0.9 0.1 0.0
A064 0.5 0.1 0.0
A065 0.4 0.1 0.0
A066 1.2 0.2 0.1
A067 1.3 0.2 0.1
Balloon Pad
A068 0.7 0.1 0.0
A069 0.3 0.1 0.0
A070 0.0 0.0 0.0
A071 0.1 0.0 0.0
A072 0.1 0.0 0.0
A073 0.1 0.0 0.0
A074 0.0 0.0 0.0
AO075 0.0 0.0 0.0
A076 0.0 0.0 0.0
AOQ77 0.0 0.0 0.0
A078 0.1 0.0 0.0
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(Page 4 of 5)
Industrial Remote Occasional
Release | Location Area Work Area Use Area
(mrem/IA-yr) (mrem/RW-yr) (mrem/OU-yr)
A079 0.1 0.0 0.0
A080 0.1 0.0 0.0
A081 0.2 0.0 0.0
A082 0.3 0.1 0.0
A083 0.3 0.0 0.0
A084 1.0 0.2 0.1
A085 0.9 0.2 0.0
A086 0.8 0.1 0.0
A087 1.3 0.2 0.1
A088 0.7 0.1 0.0
A089 0.4 0.1 0.0
A090 0.2 0.0 0.0
A091 0.1 0.0 0.0
A092 0.1 0.0 0.0
??é'gg:uzg‘;j A093 0.1 0.0 0.0
A094 0.1 0.0 0.0
A095 0.1 0.0 0.0
A096 0.1 0.0 0.0
A097 0.1 0.0 0.0
A098 0.1 0.0 0.0
A099 0.1 0.0 0.0
A100 0.1 0.0 0.0
A101 0.2 0.0 0.0
A102 0.3 0.1 0.0
A103 0.7 0.1 0.0
A104 0.6 0.1 0.0
A105 0.6 0.1 0.0
A106 1.0 0.2 0.1
A107 1.0 0.2 0.1
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Industrial Remote Occasional
Release | Location Area Work Area Use Area
(mrem/IA-yr) (mrem/RW-yr) (mrem/OU-yr)
A108 0.6 0.1 0.0
A109 0.3 0.1 0.0
Al110 0.1 0.0 0.0
Alll 0.0 0.0 0.0
Al12 0.0 0.0 0.0
Al13 0.0 0.0 0.0
All4 0.0 0.0 0.0
Al15 0.0 0.0 0.0
Al16 0.0 0.0 0.0
All7 0.0 0.0 0.0
Al18 0.0 0.0 0.0
Al119 0.1 0.0 0.0
Al120 0.1 0.0 0.0
Balloon Pad | Al121 0.2 0.0 0.0
(continued) | a122 0.2 0.0 0.0
Al123 0.5 0.1 0.0
Al24 1.0 0.2 0.1
Al125 0.7 0.1 0.0
Al126 0.1 0.0 0.0
Al27 0.1 0.0 0.0
Al128 0.1 0.0 0.0
Al129 0.1 0.0 0.0
Al130 0.1 0.0 0.0
Al31 0.2 0.0 0.0
Al32 0.3 0.1 0.0
Al133 0.6 0.1 0.0
Al34 0.8 0.1 0.0
Al135 0.5 0.1 0.0

Bold indicates the values exceeding 25 mrem/yr.
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Table A.3-8 presents a comparison of the internal and external doses at each sample plot. This

demonstrates that internal dose at Study Group 1 comprises less than 4 percent of TED.

Table A.3-8
Study Group 1 Ratio of Calculated Internal Dose to External Dose at Each Plot
Average Average Average Internal to External
Release Location Internal Dose | External Dose Total Dose Dose Ratio
(mrem/OU-yr)
Balloon Pad Plot A136 0.0 6.9 6.9 0.00
Tesla Plot A137 0.9 26.6 27.6 0.03

Bold indicates the values exceeding 25 mrem/yr.

A.3.3.3 Total Effective Dose

The TED for each sample plot and TLD location was calculated by adding the external dose values
and the internal dose values as described in Section A.2.3. Values for both the average TED and the
95 percent UCL of the TED for the Industrial Area, Remote Work Area, and Occasional Use Area

exposure scenarios are presented in Table A.3-9.

Table A.3-9
Study Group 1 TED at Sample Locations
(Page 1 of 6)

Industrial Area Remote Work Area Occasional Use Area
Release Location Av_lc_eé%ge 95%TLIJE([3)L of Av_lc_eé%ge 95%TLIJE([3)L of Av_lt_eé%ge 95%TLIJE([3)L of
(mrem/yr)
A001 7.9 10.5 1.3 1.8 0.4 0.5
A002 11.5 14.1 1.9 24 0.6 0.7
A003 9.6 11.7 1.6 2.0 0.5 0.6
A004 18.9 23.0 3.2 3.9 0.9 1.1
Tesla A005 44.7 49.3 7.5 8.3 2.2 25
A006 80.9 87.2 13.6 14.6 4.0 4.4
A007 573.7 598.6 96.4 100.6 28.7 29.9
A008 84.4 93.5 14.2 15.7 4.2 4.7
A009 50.9 58.2 8.6 9.8 25 2.9
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Table A.3-9
Study Group 1 TED at Sample Locations
(Page 2 of 6)

Industrial Area Remote Work Area Occasional Use Area
Release Location Av_lt_aéaDge 95%TLéC5L of Av_lt_aéaDge 95%TLIJEC|;L of Av_lc_aéaDge 95%TLIJEC|;L of
(mrem/yr)

A010 24.0 26.2 4.0 4.4 1.2 1.3
A011 17.7 20.8 3.0 35 0.9 1.0
A012 14.1 16.8 2.4 2.8 0.7 0.8
A013 8.9 10.2 15 1.7 0.4 0.5
A014 9.7 11.5 1.6 1.9 0.5 0.6
A015 7.0 9.6 1.2 1.6 0.3 0.5
A016 9.4 11.3 1.6 1.9 0.5 0.6
A017 21.5 23.7 3.6 4.0 1.1 1.2
A018 25.2 26.9 4.2 45 1.3 1.3
A019 64.0 66.9 10.8 11.2 3.2 3.3
A020 82.0 95.0 13.8 16.0 4.1 4.8
A021 105.1 109.4 17.7 18.4 5.3 5.5
A022 83.1 86.7 14.0 14.6 4.2 4.3
Tesla A023 34.1 35.7 5.7 6.0 1.7 1.8
(continued) A024 48.1 55.7 8.1 9.4 2.4 2.8
A025 9.6 11.3 1.6 1.9 0.5 0.6
A026 10.2 12.4 1.7 2.1 0.5 0.6
A027 6.6 7.7 1.1 1.3 0.3 0.4
A028 35 5.3 0.6 0.9 0.2 0.3
A029 94.2 98.8 15.8 16.6 4.7 4.9
A030 140.3 156.8 23.6 26.3 7.0 7.8
A031 66.7 71.8 11.2 12.1 3.3 3.6
A032 12.0 13.6 2.0 2.3 0.6 0.7
A033 12.9 14.9 2.2 2.5 0.6 0.7
A034 6.0 7.4 1.0 1.2 0.3 0.4
A035 8.5 10.7 1.4 1.8 0.4 0.5
A036 5.5 7.8 0.9 1.3 0.3 0.4
A037 10.3 10.4 1.7 1.8 0.5 0.5
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Table A.3-9
Study Group 1 TED at Sample Locations
(Page 3 of 6)

Industrial Area Remote Work Area Occasional Use Area
Release Location Av_lt_aéaDge 95%TLéC5L of Av_lt_aéaDge 95%TLIJEC|;L of Av_lc_aéaDge 95%TLIJEC|;L of
(mrem/yr)
A038 12.7 15.8 2.1 2.7 0.6 0.8
A039 20.7 24.7 35 4.1 1.0 1.2
A040 39.2 39.4 6.6 6.6 2.0 2.0
A041 107.3 112.9 18.0 19.0 5.4 5.6
A042 114.7 127.6 19.3 21.4 5.7 6.4
A043 89.1 97.2 15.0 16.3 4.5 4.9
A044 85.0 90.8 14.3 15.3 4.2 4.5
A045 19.1 23.1 3.2 3.9 1.0 1.2
A046 57.6 64.2 9.7 10.8 2.9 3.2
(Cozfif"ﬁ‘e " A047 43.0 46.3 7.2 7.8 2.2 2.3
A048 18.3 21.3 3.1 3.6 0.9 1.1
A049 8.1 10.3 1.4 1.7 0.4 0.5
A050 84.3 90.3 14.2 15.2 4.2 4.5
A051 151.9 159.8 25.5 26.8 7.6 8.0
A052 49.1 56.5 8.3 9.5 2.5 2.8
A053 33.8 37.6 5.7 6.3 1.7 1.9
A054 23.8 25.6 4.0 4.3 1.2 1.3
A055 15.5 24.7 2.6 4.1 0.8 1.2
A056 12,5 14.5 2.1 2.4 0.6 0.7
A057 10.6 14.2 1.8 2.4 0.5 0.7
A058 9.8 10.5 1.6 1.8 0.5 0.5
A059 15.8 17.1 2.7 2.9 0.8 0.9
A060 21.1 24.4 35 4.1 1.1 1.2
Balloon Pad A061 36.2 41.0 6.1 6.9 1.8 2.1
A062 76.8 86.2 12.9 14.5 3.8 4.3
A063 93.3 103.9 15.7 17.5 4.7 5.2
A064 57.4 65.0 9.6 10.9 2.9 3.2
A065 41.8 43.7 7.0 7.3 2.1 2.2
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Table A.3-9
Study Group 1 TED at Sample Locations
(Page 4 of 6)
Industrial Area Remote Work Area Occasional Use Area
Release Location Av_lt_aéaDge 95%TLéC5L of Av_lt_aéaDge 95%TLIJEC|;L of Av_lc_aéaDge 95%TLIJEC|;L of
(mrem/yr)
A066 131.0 140.0 22.0 23.5 6.6 7.0
A067 137.9 146.2 23.2 24.6 6.9 7.3
A068 79.6 87.9 13.4 14.8 4.0 4.4
A069 35.4 40.0 5.9 6.7 1.8 2.0
A070 4.4 5.1 0.7 0.9 0.2 0.3
A071 16.1 18.3 2.7 3.1 0.8 0.9
A072 12.1 14.0 2.0 2.4 0.6 0.7
A073 11.1 12.4 1.9 2.1 0.6 0.6
A074 1.8 4.2 0.3 0.7 0.1 0.2
A075 1.3 2.8 0.2 0.5 0.1 0.1
A076 0.0 0.7 0.0 0.1 0.0 0.0
A077 4.4 4.9 0.7 0.8 0.2 0.2
A078 8.3 10.1 1.4 1.7 0.4 0.5
Balloon Pad A079 11.5 14.3 1.9 2.4 0.6 0.7
(continued) A0S0 15.4 16.0 2.6 2.7 0.8 0.8
A081 21.4 23.1 3.6 3.9 1.1 1.2
A082 38.3 42.1 6.4 7.1 1.9 2.1
A083 31.7 35.6 5.3 6.0 1.6 1.8
A084 112.3 114.0 18.9 19.2 5.6 5.7
A085 102.7 107.3 17.2 18.0 5.1 5.4
A086 91.5 96.0 15.4 16.1 4.6 4.8
A087 139.5 146.4 23.4 24.6 7.0 7.3
A088 77.5 89.8 13.0 15.1 3.9 4.5
A089 39.6 44.0 6.7 7.4 2.0 2.2
A090 19.3 21.6 3.2 3.6 1.0 1.1
A091 13.7 15.1 2.3 2.5 0.7 0.8
A092 9.3 10.0 1.6 1.7 0.5 0.5
A093 11.2 12.8 1.9 2.2 0.6 0.6
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Table A.3-9
Study Group 1 TED at Sample Locations
(Page 5 of 6)

Industrial Area Remote Work Area Occasional Use Area
Release Location Av_lt_aéaDge 95%TLéC5L of Av_lt_aéaDge 95%TLIJEC|;L of Av_lc_aéaDge 95%TLIJEC|;L of
(mrem/yr)
A094 6.6 7.9 1.1 1.3 0.3 0.4
A095 6.4 7.7 1.1 1.3 0.3 0.4
A096 6.2 7.8 1.0 1.3 0.3 0.4
A097 5.9 8.4 1.0 1.4 0.3 0.4
A098 9.6 12.7 1.6 2.1 0.5 0.6
A099 12.3 15.1 2.1 2.5 0.6 0.8
A100 14.4 15.5 2.4 2.6 0.7 0.8
A101 18.4 19.0 3.1 3.2 0.9 0.9
A102 35.6 39.2 6.0 6.6 1.8 2.0
A103 71.8 82.1 12.1 13.8 3.6 4.1
A104 66.7 72.8 11.2 12.2 3.3 3.6
A105 67.0 75.7 11.3 12.7 3.3 3.8
A106 1125 129.4 18.9 21.7 5.6 6.5
Balloon Pad A107 115.0 124.9 19.3 21.0 5.8 6.2
(continued) A108 67.0 68.3 11.3 11.5 33 3.4
A109 37.7 405 6.3 6.8 1.9 2.0
A110 11.3 13.7 1.9 2.3 0.6 0.7
A111 2.8 4.4 0.5 0.7 0.1 0.2
Al12 0.0 1.3 0.0 0.2 0.0 0.1
A113 0.0 0.8 0.0 0.1 0.0 0.0
All4 0.7 1.9 0.1 0.3 0.0 0.1
Al115 0.0 0.6 0.0 0.1 0.0 0.0
All16 0.0 1.6 0.0 0.3 0.0 0.1
A117 3.0 4.9 0.5 0.8 0.2 0.2
A118 5.3 6.3 0.9 1.1 0.3 0.3
A119 6.4 6.8 1.1 1.1 0.3 0.3
A120 6.3 6.7 1.1 1.1 0.3 0.3
A121 17.4 18.4 2.9 3.1 0.9 0.9
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Table A.3-9
Study Group 1 TED at Sample Locations
(Page 6 of 6)

Industrial Area Remote Work Area Occasional Use Area
Release Location Av_lt_aéaDge 95%TLéC5L of Av_lt_aéaDge 95%TLIJEC5L of Av_lc_eéaDge 95%TLIJEC5L of
(mrem/yr)
A122 22.1 26.8 3.7 45 1.1 1.3
A123 57.6 62.2 9.7 10.5 2.9 3.1
Al24 113.2 119.5 19.0 20.1 5.7 6.0
A125 75.7 81.7 12.7 13.7 3.8 4.1
A126 7.7 8.8 1.3 15 0.4 0.4
A127 8.6 9.8 1.4 1.6 0.4 0.5
A128 12.5 15.3 2.1 2.6 0.6 0.8
E(Bfé'st(i’:uzggj A129 13.7 16.2 23 2.7 0.7 0.8
A130 16.1 17.9 2.7 3.0 0.8 0.9
A131 20.9 21.5 35 3.6 1.0 1.1
A132 37.8 40.1 6.3 6.7 1.9 2.0
A133 64.0 69.3 10.8 11.6 3.2 35
Al34 90.8 96.1 15.3 16.1 4.5 4.8
A135 58.7 65.3 9.9 11.0 2.9 3.3
Plot A136 138.4 155.2 23.2 26.1 6.9 7.8
Tesla Plot A137 547.8 641.5 92.0 107.8 27.6 323

Bold indicates the values exceeding 25 mrem/yr.

The 95 percent UCL of TED exceeds the FAL of 25 mrem/OU-yr at sample plot A137 and TLD
location A0O7 (Figure A.3-3). A statistical plot for the correlation analysis between TED values and

radiation survey valuesis shown at the lower right corner of the figure.

A.3.4 Nature and Extent of COCs

Based on the data evaluation and the proposed scenario, COCs were identified in Study Group 1 at

sample locations A007 and A 137 because the 95 percent UCL of TED at these locations was greater
than the FAL of 25 mrem/OU-yr. Therefore, corrective action was required. To determine the extent
of the corrective action, a TRS was conducted in a dense circular pattern around A137 to aradius of
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Figure A.3-3
Pre-Excavation Survey Results
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about 30 m (Figure A.3-3). A correlation of radiation survey valuesto TED values as described in
Section A.2.6 was conducted. The radiation survey and TED values exhibited a correlation of 0.97.
This correlation exceeds the minimum criteria of 0.8 as set in the Soils RBCA document
(NNSA/NSO, 2012d). Based on this correlation, the radiation survey value that corresponds to the
25-mrem/OU-yr FAL is 44.2 multiples of background. The corrective action boundary was
established to encompass the TRS isopleth of 44.2 multiples of background.

A.3.5 Corrective Actions

An interim corrective action of excavation, removal, and disposal of the soil in the area that exceeds
25 mrem/OU-yr was implemented during the CAI. Excavation resulted in the removal of 77 yd® of
soil. See Section A.7.0 for information on the management, characterization, and disposal of

this waste.

A.3.6 Verification Sample Results

To ensure that al soils exhibiting a dose greater than FALs were removed, verification sampling was
conducted. Four locations were selected (A 138 through A141) for verification sampling, which
consisted of TLD samples (570A238, 570A239, 570A 240, and 570A 241); three grab soil samples
(A009, 010, and 015); and one soil plot sample (A011 through A014). L ocations were biased to the
highest post-excavation radiation survey readings and analyzed to ensure that soils with a dose
greater than the FAL were removed. Figure A.3-4 displays the results of the post-excavation survey
and the location of the verification samples. Verification sample analyses results are presented in
Table A.3-10. Based on the analytical results of the verification samples, no further corrective action
isrequired.

A.3.7 BMPs

AsaBMP, an administrative UR was established to include any area where an industrial land use of
the area (2,000 hr/yr) could cause a future site worker to receive a dose exceeding 25 mrem/yr.

To determine the extent of the areawhere the Industrial Area TED exceedsthe PAL (25 mrem/IA-yr),
acorrelation of radiation survey values to the Industrial Area TED values was conducted for each
radiation survey. The radiation survey with the best correlation was the TRS. Based on this
correlation, the radiation survey value that corresponds to the 25-mrem/IA-yr FAL is 4.07 multiples
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Figure A.3-4
Post-Excavation High-Density Radiological Survey
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Table A.3-10
Confirmation Sample Results
Industrial Area Remote Work Area || Occasional Use Area
Release | Location Sample
Number Average | 95% UCL || Average | 95% UCL || Average | 95% UCL
TED of TED TED of TED TED of TED
A138 A009 72.9 78.9 12.3 13.3 3.7 4.0
Al139 A011- A014 53.8 63.3 9.0 10.6 2.7 3.2
Tesla
A140 A010 73.1 75.6 12.3 12.7 3.7 3.8
Al41 A015 80.2 86.5 13.5 14.5 4.0 4.3

Bold indicates the values exceeding 25 mrem/yr.

of background for the area around the Balloon Pad and 2.44 multiples of background for the area

around Tesla as shown on Figures A.3-5 and A.3-6 (respectively). An administrative UR was
established to encompass these areas. A statistical plot for the correlation analysis between TED

values and radiation survey valuesis shown at the lower left corner of each figure.

Considering radioactive decay mechanisms only (with contamination erosion and transport

mechanisms removed), the sampled |ocation with the maximum TED at Balloon Pad

(Location A087) is predicted to decay to less than 25 mrem/IA-yr in approximately 40 years, and the
sampled location with the maximum TED at Tesla (Location A051) is predicted to decay to less than

25 mrem/IA-yr in approximately 40 years.
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Figure A.3-5
25-mrem/IA-yr Contour and Administrative UR (Balloon Pad area)
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CAUS570, Study Group 1, Tesla Area
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Figure A.3-6

25-mrem/IA-yr Contour and Administrative UR (Tesla area)
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A.4.0 Study Group 2, Safety/Low-Yield Tests

Study Group 2, Safety/Low-Yield Tests, addresses the atmospheric deposition of radionuclides from
safety or low-yield experiments throughout the area of CAU 570. As only two of the CASs were
safety or low-yield tests, thisis defined as the areain the vicinity of Sugar and Ganymede where
unfissioned nuclear material has been deposited onto the soil surface and has not subsequently been
displaced through excavation or migration. Additional detail on the history of Study Group 2 is
provided in the CAIP (NNSA/NSO, 2012a).

A.4.1 Corrective Action Investigation Activities

The specific CAl activities conducted to satisfy the CAIP requirements at Study Group 2
(NNSA/NSO, 20124) are described in the following subsections.

A.4.1.1 Visual Inspections

Visual inspections of Study Group 2—including site walks, sampling efforts, and radiol ogical
surveys—were conducted over the course of the field investigation. The presence of scattered debris
was identified and addressed in the Study Group 2 investigation. However, no biasing factors
indicating the potential release of contamination were identified, and no additional samples were
collected as aresult of the visual inspection. Visual inspections also included looking for drainages
that may have facilitated the migration of contaminants; however, the only visible drainages
identified were the ones that flowed along the Old Mercury Highway and into the crater at Sugar.

A.4.1.2 Radiological Surveys

GPS-assisted TRSs were performed at CAU 570 in support of the Study Group 2 investigation.

A FIDLER was used to detect the locations of highest al pha/beta contamination in the areas around
Sugar and Ganymede. The highest Study Group 2 radiological readings using the FIDLER were
detected north of the Ganymede site and north of the Sugar site. Sample plots were established at the
locations with the maximum detected al pha/beta radiological readings. Figure A.4-1 presents a
graphic representation of the data from the TRS.
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Figure A.4-1
TRSs at Study Group 2
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A.4.1.3 Sample Collection

Soil plotswerelocated (onein the areaof Sugar and onein the area of Ganymede) where the FIDLER
results were the highest (BO1 and B02, respectively). Samples were collected and analyzed to satisfy
the CAIP requirements at Study Group 2 (NNSA/NSO, 2012a). The TLD and soil sample purpose
and location information is provided in the following subsections.

A.4.1.3.1 TLD Samples

TLDswere placed at sample plot locations BO1 and BO2 (Figure A.4-2). Once the general areas of
highest readings were determined as described in Section A.4.1.2, the final sample locations were
determined using the same equipment and surveying the area until the locations with the highest
readings were identified. TLDs were used to measure external dose as part of the Study Group 2
investigation. Table A.4-1 contains TLD information organized by sample type. The TLDslisted in
Table A.4-2 were used to measure external dose as part of the Study Group 2 investigation.

All environmental monitoring TLD program and TLD QC are presented in Section A.8.5.

A.4.1.3.2 Soil Samples

Soil sampling consisted of four composite soil plot samples collected from each of the two areas with
the highest field screening readings (locations BO1 and B02) determined during TRSs as described in
Section A.4.1.2. All Study Group 2 soil samples were analyzed for gamma spectroscopy; isotopic U,
Pu, and Am; and Pu-241. Two samples (B604 and B605) were analyzed for Sr-90 and Tc-99 based on
the field readings for alpha and beta levels as determined using hand-held instruments during sample
collection. Analysisfor each soil sampleis specifiedin Table A.4-3. Additional information including
depth and purpose for each soil sample collected for Study Group 2 is provided in Table A.4-4.
Sample locations are shown on Figure A .4-2.

A.4.2 Deviations/Revised Conceptual Site Model

The CAIP requirements (NNSA/NSO, 2012a) were met at this study group. Theinformation gathered
during the CAI supportsthe CSM as presented in the CAIP. Therefore, no revisions were necessary to
the CSM.
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Figure A.4-2
Study Group 2 Sample Locations
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Table A.4-1
Study Group 2 TLD Sample Summary
. Analyses
Sample Type Number of Locations Number of TLDs (Method)
Plot 2 2 Nevada Test Site Routine
Radiological Environmental
Total 2 2 Monitoring Plan?
BN, 2003
Table A.4-2
TLDs at Study Group 2
Release | Location | TLD No. Date Placed Date Removed Description
Sugar BO1 6061 10/17/2012 01/22/2013 Sample Plot
Ganymede B02 5026 10/17/2012 01/22/2013 Sample Plot
Table A.4-3
Study Group 2 Soil Sample Summary
Sample Number of | Number of Analyses
Type Locations | Soil Samples (Method)
Plot 2 8 Gamma Spectroscopy, Isotopic U, Isotopic Pu, Isotopic Am, Pu-241
Table A.4-4
Samples Collected at Study Group 2
. Sample Depth .
Release Location Number (cm bgs) Matrix Purpose
B601 0.0-5.0 Soil Environmental
B602 0.0-5.0 Soil Environmental
Sugar BO1
B603 0.0-5.0 Soil Environmental
B604 0.0-5.0 Soil Environmental
B605 0.0-5.0 Soil Environmental
B606 0.0-5.0 Soil Environmental
Ganymede B02
B607 0.0-5.0 Soil Environmental
B608 0.0-5.0 Soil Environmental
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A.4.3 Investigation Results

The following subsections present the analytical and computational resultsfor soil and TLD samples.
All sampling and analyses were conducted as specified in the CAIP (NNSA/NSO, 20123).

The radiological results are reported as doses that are comparable to the dose-based FAL of

25 mrem/OU-yr. For chemical contaminants, the results are reported asindividual concentrations that
are comparable to their corresponding FALSs. Results that are equal to or greater than FALs are
identified by bold text in the results tables. The analytical parameters and laboratory methods used
during this investigation were discussed in the CAIP.

The internal dose calculated from soil sample results and the external dose calculated from TLD
measurements were combined to determine TED at each sample location. External dosesfor TLD
locations are summarized in Section A.4.3.1. Internal doses for each sample plot are summarized in
Section A.4.3.2. The TEDs for each sampled location are summarized in Section A.4.3.3.

A.4.3.1 External Radiological Dose Measurements

Estimates for the external dose that a receptor would receive at each Study Group 2 TLD sample
location were determined as described in Section A.2.2.5. Measurements for the external dose were
calculated for the Industrial Area exposure scenario. Dose values for the Remote Work Area and
Occasiona Use Area scenarios were calculated by dividing the dose value of the Industrial Area
scenario by the 2,000 hours of exposure to get an hourly dose rate and then multiplying by the

336 and 80 hours of annual exposure assumed by the two scenarios. As the resolution of Decision |
requires a 95 percent UCL, the standard deviation, number of elements, minimum sample size, and
95 percent UCL values of external dose for each exposure scenario are presented in Table A.4-5.

A.4.3.2 Internal Radiological Dose Estimations

Estimates for the internal dose that a receptor would receive at each Study Group 2 sample plot were
determined as described in Section A.2.2.4. The standard deviation, number of samples, minimum
sample size, and 95 percent UCL of the internal dose for each exposure scenario are presented in
Table A .4-6.
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Table A.4-5
Study Group 2 95% UCL External Dose for Each Exposure Scenario
Standard Number Minimum? Industrial Remote Occasional
Release | Location Deviation of Sample Size Area Work Area Use Area
(OU Scenario) | Elements | (OU Scenario) | (mrem/IA-yr) | (mrem/RW-yr) | (mrem/OU-yr)
Sugar BO1 0.1 3 3 68.6 11.5 3.4
Ganymede B0O2 0.2 3 3 79.6 134 4.0
Minimum number of samples required to calculate sample statistics is three.
Bold indicates the values exceeding 25 mrem/yr.
Table A.4-6
Study Group 2 95% UCL Internal Dose for Each Exposure Scenario
Standard Number Minimum Industrial Remote Occasional
Release | Location Deviation of Sample Size Area Work Area Use Area
(OU Scenario) | Samples | (OU Scenario) | (mrem/lIA-yr) | (mrem/RW-yr) | (mrem/OU-yr)
Sugar BO1 0.0 4 3 1.7 0.3 0.1
Ganymede B02 0.1 4 3 8.8 15 0.5

Table A.4-7 presents a comparison of the internal and external doses at each sample plot. This

demonstrates that external dose at Study Group 2 comprises a large percentage of TED and exceeds

internal dose at both sample plots.

Table A.4-7

Study Group 2 Ratio of Calculated Internal Dose to External Dose at Each Plot

(mrem/QOU-yr)

. Average Average Average Internal to External
Release Location Internal Dose | External Dose Total Dose Dose Ratio
Sugar BO1 0.1 3.3 34 0.03
Ganymede B02 0.4 3.6 4.0 0.11

A.4.3.3 Total Effective Dose

The TED for each sample plot was calculated by adding the external dose values to the internal dose
values as described in Section A.2.3. Values for both the average TED and the 95 percent UCL of the
TED for the Industrial Area, Remote Work Area and Occasional Use Area exposure scenarios are

presented in Table A.4-8.
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Table A.4-8
Study Group 2 TED at Sample Locations (mrem/yr)
Industrial Area Remote Work Area Occasional Use Area
Release | Location |['s\orage | 95% UCL of || Average | 95% UCL of || Average | 95% UCL of
TED TED TED TED TED TED
Sugar BO1 66.8 70.3 11.2 11.8 3.4 35
Ganymede B02 78.7 88.3 13.2 14.8 4.0 4.5

Bold indicates the values exceeding 25 mrem/yr.

The 95 percent UCL of TED does not exceed the FAL of 25 mrem/OU-yr at either of the
Study Group 2 sample plots.

A.4.4 Nature and Extent of COCs

It is assumed that the DCB at Sugar contains COCs. This assumed presence of COCs requires
corrective action. The extent of the COC contamination at Sugar is defined by the physical
dimensions of the crater at Sugar. The affected volume of contaminated material at Sugar is estimated
to be 8,100 cubic meters (m®) based on the assumption that contamination extends down 25 ft over
the contamination area (CA). No radiological contamination associated with Study Group 2 was
identified on the ground surface outside Ganymede and Sugar that exceeded 25 mrem/OU-yr. Based
on the assumed presence of COCsin the subsurface soil, the CAA of closure in place with an FFACO
UR was selected for the Sugar DCB (see Appendix E). Thisareais shown on Figure A .4-3.

A.4.5 Corrective Actions

An FFACO UR dready exists at the Ganymede gravel gertie that is associated with CAS 09-23-01
(an Industrial Sites CAS). The existing UR was for contamination located inside the gravel gertie and
was closed with the understanding that the surface contamination was to be evaluated by the Soils
Activity (CAU 570). Based on CAU 570 CAI results, no surface contamination exceeding the FALs
is present, so the existing UR at Ganymede is sufficient. No further action at Ganymede is required.
The documentation defining and establishing the FFACO UR at Sugar is presented in

Attachment D-1.

A.4.6 BMPs
No BMPswere conducted for Study Group 2 rel eases.
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Figure A.4-3
DCBs at Study Group 2
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A.5.0 Study Group 3, Debris/Spills

Study Group 3, Debris/Spills, addresses any chemical and/or radiological contamination associated
with debris and/or spills throughout the area of CAU 570. Additional detail on the history of Study
Group 3 isprovided in the CAIP (NNSA/NSO, 2012a).

A.5.1 Corrective Action Investigation Activities

The specific CAl activities conducted to satisfy the CAIP requirements at Study Group 3
(NNSA/NSO, 2012a) are described in the following subsections.

A.5.1.1 Visual Inspections

Visua inspections for Study Group 3—including site walks and sampling efforts—were conducted
over the course of the field investigation. Biasing factors indicating the potential release of lead and
hydrocarbon contamination were identified during the investigation.

During the visual inspection, the items discovered included a pile of lead pieces containing 34 bricks
and plates located approximately 300 m north of Balloon Pad; 1 lead plate alongside a pile of wax
approximately 25 m west of Balloon Pad; 2 lead pads approximately 50 m south of Eagle; and 1 lead
brick approximately 100 m northwest of the intersection of Old Mercury Highway and the 9-01 Road
on the north side of the 9-01 Road. An area containing approximately 10 dry-cell batteries was
discovered approximately 100 m northeast of Eagle. A single lead-acid battery was discovered
approximately 50 m west of Balloon Pad. A debrisfield approximately 50 m sguare and an area of
stained soil approximately 2 m in diameter was discovered on the south side of the 9-01 Road near
Ganymede (Figure A.5-1). (See Table A.5-1 for alist of the type, number, and analyses of
characterization soil samples that were collected.)

A.5.1.2 Geophysical Surveys

Geophysical surveys were conducted as part of the Study Group 3 investigation. Although a
considerable amount of surface debris was present, geophysical surveysin the areas of the lead
bricks/plates pile, the lead pads, the debrisfield, and Balloon Pad demonstrate that no landfills are
located in those areas that are considered to be the areas of greatest likelihood as determined by visual
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Figure A.5-1
Study Group 3 Visual Survey Results
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survey. As aresult of the geophysical survey, the extent of a debrisfield located during the visual
inspection was determined by surface debris. The complete technical report of the geophysical
surveysislocated in Appendix G of this document.

A.5.1.3 Sample Collection

Twenty-one soil samples were collected to satisfy the CAIP requirements (NNSA/NSO, 2012a) at
Study Group 3. Table A.5-1 shows the type, number, and analysis of soil samples collected. Soail
samples for Study Group 3 were analyzed for chemical contaminants including RCRA metals aswell
asthe other analyses listed in Table A.5-1. Additional information, including depth and type of each
soil sample collected for each release of Study Group 3, isprovided in Table A.5-2. Sample locations

are shown on Figure A.5-2.

Table A.5-1
Study Group 3 Soil Sample Summary
Release Sample | Number of | Number of Analyses
Type | Locations | Soil Samples (Method)

- 1 RCRA Metals, VOCs, SVOCs, PCBs, Gamma
Debris Field Plot (1 Plot) 13 Spectroscopy, Isotopic U, Isotopic Pu, Isotopic Am, Pu-241
Lead Pads Grab 8 9 RCRA Metals

. RCRA Metals, VOCs, SVOCs, Gamma Spectroscopy,
Wax Pile Grab 1 1 Isotopic U, Isotopic Pu, Isotopic Am, Pu-241
Total 10 23

During the preliminary investigations, a lead-acid battery, lead bricks/plates, and lead pads were
identified throughout the CAU 570 site. Soil samples were collected to characterize the soil

surrounding the items and debris. A total of 20 soil samplesand 1 FD were collected.

Soil samples CO01 through CO09 were collected from around |ead pads near Eagle from a depth of

0 to 5 cm to determine whether contaminants had migrated from the lead pads into the surrounding
environment. Soil samples C801 through C813 were collected from a depth of 0 to 15 cm from
probabilistic locations to characterize the soil within the debrisfield. A samplewas collected from the
soil beneath the wax pile, C012, from a depth of 15 to 25 cm. All samples were radiologically field
screened and sent to the laboratory for analysis. The analysis for each sampleislisted in Table A.5-1.
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Table A.5-2
Samples Collected at Study Group 3
Release Location Ssmgleer (c?nepbtg:]s) Matrix Purpose
C001 0.0-5.0 Soil Grab/Bounding
Cco1
C002 0.0-5.0 Soil Grab/Bounding
C02 C003 0.0-5.0 Soil Grab/Bounding
Co03 C004 0.0-5.0 Soil Grab/Bounding
Lead Pads Cco4 C005 0.0-5.0 Soil Grab/Bounding
C05 CO006 0.0-5.0 Soil Grab/Bounding
C06 Ccoo7 0.0-5.0 Soil Grab/Bounding
Cco7 C008 0.0-5.0 Soil Grab/Bounding
Co08 C009 0.0-5.0 Soil Grab/Bounding
Wax Pile c11 Co012 5.0-10.0 Soil Grab
C801 0.0-5.0 Soll Probabilistic
C12
C802 0.0-5.0 Soil FD of C801
C13 C803 0.0-5.0 Soll Probabilistic
Cil4 C804 0.0-5.0 Soll Probabilistic
C15 C805 0.0-5.0 Soil Probabilistic
C16 C806 0.0-5.0 Soil Probabilistic
Debris Field C17 Cc807 0.0-5.0 Soll Probabilistic
C18 C808 0.0-5.0 Soll Probabilistic
C19 C809 0.0-5.0 Soll Probabilistic
C20 cs810 0.0-5.0 Soll Probabilistic
c21 Cc811 0.0-5.0 Soil Probabilistic
Cc22 C812 0.0-5.0 Soil Probabilistic
c23 C813 0.0-5.0 Soil Probabilistic

FD = Field duplicate

A.5.2 Deviations/Revised Conceptual Site Model

The CAIP requirements (NNSA/NSO, 2012a) were met at this study group. Theinformation gathered

during the CAI supports the CSM as presented in the CAIP. Therefore, no revisions to the CSM

were necessary.
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The following subsections present the analytical and computational results for the Study Group 3

samples. All sampling and analyses were conducted as specified in the CAIP (NNSA/NSO, 2012a).

For chemical contaminants, the results are reported as individual concentrations that are comparable

to their corresponding FALs. Resultsthat are equal to or greater than FALs are identified by bold text

in the results tables. The analytical parameters and laboratory methods used during this investigation
were discussed in the CAIP.

Judgmenta sampling was planned and implemented for Study Group 3 by selecting locations of

maximum expected contamination and are not intended to be representative of the area. Probabilistic

sampling was implemented for the debris field, generating a statistical basis for characterization of

the entire area.

A.5.3.1 Total Effective Dose

The TED for the C11 (judgmental sample) and C12-C23 (probabilistic samples) was estimated from
TED RRMGs. Values for both the average TED and the 95 percent UCL of the TED for the Industrial
Area, Remote Work Area, and Occasional Use Area exposure scenarios are presented in Table A.5-3.
TED did not exceed theradiological FAL of 25-mrem/OU-yr at any samplelocations (Figure A.5-2).

Table A.5-3
Study Group 3, TED at Sample Locations (mrem/yr)

Industrial Area Remote Work Area [[Occasional Use Area
Release Location I\ erage | 95% UL || Average | 95% ucL || Average | 95% ucL
TED of TED TED of TED TED of TED
Wax Pile c1u1 20.9 35 1.1
Debris Field C12-C23 9.4 11.3 1.6 1.9 0.5 0.6

-- = Not detected
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A.5.3.2 Chemical Contaminants

Analytical results exceeding MDCs from the Study Group 3 samplesidentified in Table A.5-3 are
presented in the following subsections. Results from Samples C801 through C813 are reported as an

average of the area.

As presented in the following subsections, no chemical contaminantsin soil samples exceeded aFAL.
However, the lead bricks/plates, the lead-acid battery, and the two lead pads near Eagle were
identified as metallic lead and are considered to be PSM. Corrective action is required for these PSM
items. The hydrocarbon spill was also assumed to have contaminants at concentrations greater than

FALs and requires corrective action.

A.5.3.2.1 RCRA Metals

The analytical results for RCRA metals in samples that exceeded the MDCs are shown in
Table A.5-4. No results exceeded the FAL.

Table A.5-4
Study Group 3 Sample Results for Metals
(Page 1 of 2)

Sample COPCs (mg/kg)
Q £ £ £ _ - .
Release ||Location | Number o 2 = IS 2 3 3 S
) 3 > o O g 5] B
< @ & S =
FALs 23 190,000 | 6,900 9,300 5.6 800 43 5,100
C001 278 | 1500+ | - | 03519 | - 16.8 0.03 | 0.452(J)
o C002 2.85 161 (J+) -- 0.325 (J) -- 15.5 0.037 0.637
C02 C003 2.32 137 (3+) -- 0.342 (J) -- 14.3 0.026 0.553
co3 C004 314 | 1030+ | - o8| - 17.6 0.026 | 0.266 (J)
Lead Pads co4 C005 273 [ 12300 | - o215 | - 18.1 0021 |0.276 (J)
Co5 C006 25 [ 12000 | - |owa]| - 14.4 0.025 | 0.298 (J)
Co6 co07 208 | 1350+ | - o350 | - 23.3 0.033 | 0.401 (J)
co7 C008 281 | 15204 | - |ozs6) | - 15.7 0.037 | 0.458 (J)
C08 C009 3.11 149 (J+) -- 0.339 (J) -- 15.5 0.026 0.481
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Sample COPCs (mg/kg)
2 £ 5 5 c
- — = = —_ _c S
Release ||Location| Number o 2 = = 2> 5 3 S
z @ 5 S © ~ o @
< g 8 =
FALs 23 190,000 6,900 9,300 5.6 800 43 5,100
Wax Pile Cl1 C012 3.48 114 11.8 (J) 0.016 0.268 (J)
Debris Field || C12-C23 | C801-C813? 4,73 149.98 0.874 1.164 1.43 221.1 0.023 0.517

*The UCL95 was calculated for sample numbers C801-C813.

J = Estimated value.
J+ = The result is an estimated quantity, but the result may be biased high.
-- = Not detected.

CrVI = Hexavalent chromium

A.5.3.2.2 VOCs

No analytical results for VOCs exceeded the MDCs.

A.5.3.2.3 SVOCs

The analytical results for SVOCsin samples that exceeded the MDCs are shown in Table A.5-5.
No results exceeded the FAL.

A.5.3.2.4 PCBs

The analytical results for PCBs in samples that exceeded the MDCs are shown in Table A.5-6.

No results exceeded the FAL.

A.5.4 Nature and Extent of COCs

The extent of the PSM was defined by the physical dimensions of each item. Thiswas verified by the
absence of COCsin sample results from locations CO1 through C09 collected around the lead pads
and in verification sample results from locations C010 through C014 collected from soils beneath

lead bricks/plates.
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Table A.5-5
Study Group 3 Sample Results for SVOCs

COPCs (mg/kg)

Sample
Number

2-Methylnaphthalene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Carbazole
Chrysene
Dibenzo(a,h)anthracene
Diethyl phthalate
Di-N-butyl phthalate
Fluoranthene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

N
=
=
®

170,000 | 17,000

o
N
=

490,000 | 62,000 [ 22,000

N
iy

95.8 210

N
=
o
N
[
N
=

FAL 2,200 17,000

Co12
(Wax Pile) - - ” - - - ” - - 0180 - N ” - - -

C801-C813*

o 0.02 0.04 0.06 0.1 0.05 0.03 0.003 0.07 0.01 - 0.02 0.05 0.04 0.01 0.03 0.05
(Debris Field)

#The UCL95 was calculated for sample numbers C801-C813.

J = Estimated value.
-- = Not detected.
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Table A.5-6
Study Group 3 Sample Results for PCBs

COPCs (mg/kg)

Sample Number
Aroclor 1254 | Aroclor 1260 | Aroclor 1268

FALs 0.740 0.740 0.740

C801-C813? (Debris Field) 0.126 0.079 0.021

*The UCL95 was calculated for sample number C801-C813.

For the stained soil area, the extent of contamination was determined by the presence of discolored
soil. Thiswas verified by the absence of COCs in sample results from location C015 collected from
the soil at the bottom of the excavation after the corrective action.

A.5.5 Corrective Actions

The presence of lead bricks/plates, lead pads, and alead-acid battery required corrective action.
Because of the ease of accessibility, the lead bricks/plates were collected, double-wrapped in plastic,
and prepared for inclusion in aload of other lead objects to be recycled. Any soil that wasin direct
contact with the lead was removed and placed in a’55-gal drum and prepared for disposal. The
lead-acid battery was found in its plastic case, which was still intact and was removed and recycled.
In the case of the lead pads, because of the way the lead pads were affixed to large cement
foundations and the potential for worker exposure to contaminants, the corrective action of closurein
place with an FFACO UR was selected for this area. The areathat encompasses the lead padsis
shown on Figure A.5-3. The FFACO UR that includes the lead pads is presented in Attachment D-1.

The stained soil also required corrective action. Any soil that appeared stained (approximately 25 gal)
was removed and placed in a55-gal drum and prepared for disposal.

The waste pile located at Eagle is assumed to contain COCs, which necessitates a corrective action.
The extent of the COC contamination is defined by the perimeter of the fence encircling Eagle.
The affected volume of the contaminated material at Eagle is estimated to be 1,750 m2.

No radiological contamination associated with the Study Group 1 investigation or debris/spill

contamination associated with the Study Group 3 investigation was identified on the ground surface
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outside Eagle. Based on the assumed presence of COCs at Eagle, the corrective action of closurein
place with an FFACO UR was selected for this area (see Appendix E). Thisareais shown on

Figure A.5-3. The FFACO UR is presented in Attachment D-1.

A.5.6 Verification Sample Results

Soil samples C010, CO11, C013, and C014 (shown in Table A.5-7) were collected from soil beneath
lead bricks/plates to determine whether contaminants had migrated from the lead bricks/plates into
the surrounding environment. Soil sample C015 was collected from the soil at the bottom of the
excavation after the corrective action.

Table A.5-7
Verification Samples Collected in Support of the Study Group 3 Investigation
: Sample Depth . .
Release Location Number (cm bgs) Matrix Description

C09 C010 10.0-15.0 Soil Verification

Lead C10 Co011 10.0 - 15.0 Soil Verification
Bricks/Plates c24 co13 12.0- 18.0 Soil Verification
C25 C014 12.0-18.0 Soil Verification

Stained Soil C26 C015 20.0 - 30.0 Soil Verification

A.5.6.1 Metals

The analytical resultsfor RCRA metalsin verification samples that exceeded the MDCs are shown in
Table A.5-8. No analytical results for RCRA metals exceeded MDCs at the stained soil location.
No results exceeded the FAL.

A.5.6.2 SVOCs

The analytical resultsfor SVOCs in verification samples that exceeded the MDCs are shown in
Table A.5-9. No analytical resultsfor SV OCs exceeded MDCs from samples collected under the lead
bricks/plates. No results exceeded the FAL.
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Table A.5-8
Study Group 3 Verification Sample Results for Metals
Sample COPCs (mg/kg)
Release Location Number Arsenic | Barium | Cadmium Lead Mercury | Silver
FALs 23 190,000 9,300 800 43 5,100
C09 C010 4.15 158 - 36 (J) 0.016 [ 0.701 (J)
Lead C10 co11 3.9 148 0.121 (J) 12 (J) 0.026 0.16 (J)
Bricks/Plates c24 Co13 2.97 144 040 | 4290 | 0.011()
C25 co14 2.68 248 0.28 (J) 31.8 () 0.013
J = Estimated value.
-- = Not detected
Table A.5-9

Study Group 3 Verification Sample Results for SVOCs

COPCs (mg/kg)
Release Sample Number
2-Methylnaphthalene Naphthalene
FAL 2,200 18
Stained Soil C015 0.068 0.012 (J)

J = Estimated value.

A.5.7 BMPs

AsaBMP, the debris (e.g., scrap metal, porcelain, wood, nails) from the debris field was collected

and disposed of aslow-level waste.
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A.6.0 Study Group 4, Migration/Mechanical Disturbances

Study Group 4, Migration/Mechanical Disturbances, addresses relocation of contamination
throughout the area of CAU 570. Thisis addressed by investigating soil through the creation of soil
piles, windrows, sediment areas, or other excavation or migration. Additional detail on the history of
Study Group 4 is provided in the CAIP (NNSA/NSO, 2012a).

A.6.1 Corrective Action Investigation Activities

The specific CAl activities conducted to satisfy the CAIP requirements at Study Group 4
(NNSA/NSO, 2012a) are described in the following subsections.

A.6.1.1 Visual Inspections

Visual inspections were used to identify drainages, windrows, soil piles, staked areas, and
disturbed areas.

A.6.1.1.1 Migration in Drainages

Visual inspections of the area of CAU 570 identified areas of contaminant migration and
sedimentation. The inspection revealed that due to the lack of slope throughout the area, minimal
migration from flowing water is evident, and most apparent migration isinto existing test craters
located throughout the area, including a small area running east from Ganymede on the south side of
the 9-01 Road. The only area of sedimentation is an area near the intersection of the Old Mercury
Highway and the 9-01 Road, and is evident on both sides of the 9-01 Road.

A.6.1.1.2 Windrows

Visual inspectionsidentified seven windrows located south of the Tesla GZ. The windrows are about
15 cm tall, 50 cm wide, and extend up to approximately 100 m, terminating at atest crater. There are
no signs of any oils identified to have been used to prevent erosion when the windrows were
originally created.
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A.6.1.1.3 Soil Piles

Visual inspections identified many soil pilesthat were located randomly throughout the area between
Balloon Pad and Tesla. Other soil piles were also identified in the immediate areas surrounding
Balloon Pad and Ganymede, including a berm that is approximately 1.5-m tall, 3-m wide, and runs
from the area of Ganymede toward the 9-300 bunker located at the intersection of Old Mercury
Highway and the 9-01 Road, a distance of approximately 1/2 mile. Other soil piles were identified
that extended from the gravel gertie.

A.6.1.1.4 Staked Areas

Visua inspectionsidentified five areas located east of Ganymede on both sides of the 9-01 Road
where stakes had been driven into the ground, forming an oblong pattern approximately 30 m long by
10 m wide. The soil within a couple of the staked areasis slightly depressed about 15 cm, but
otherwise there is no change from the soil located outside the staked areas.

A.6.1.1.5 Buried Contamination
Visua inspections identified an excavated area southwest of the Balloon Pad that contained
non-native surface soil aswell as a debris arealocated southeast of the Tesla area.

A.6.1.2 Radiological Screening

Radiological screening was used at al Study Group 4 sample locations to determine whether
contamination was present below the surface. Screening results were used to justify the collection of
six soil samples (D029, D030, D031, D033, D034, and D039) collected from five sample locations
(D04, D05, D06, D16, and D28)

A.6.1.3 Radiological Surveys

Walkover radiological surveys were performed in support of the Study Group 4 investigation.
Surveys were conducted with hand-held instruments (PRM-470 and Electra) to determine the
locations within the identified areas with the highest radiological readings, providing the greatest
likelihood of finding contaminantsin the area.
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A.6.1.3.1 Migration in Drainages

A radiological survey was conducted over the sedimentation area near the intersection of the Old
Mercury Highway and the 9-01 Road. Survey results were used to select one sample location on the
south side of the 9-01 Road (D14) and three sample locations on the north side of the 9-01 Road
(D11, D12, and D13).

A radiological survey was also conducted over the identified drainage areas southeast of Teda.
Survey results were used to select four sample locations (D19, D21, D31, and D32)

A.6.1.3.2 Windrows

A radiological survey was conducted over the windrows, and the results were used to select five
sample locations (D23, D24, D25, D26, and D27).

A.6.1.3.3 Soil Piles

A radiological survey was conducted over the soil piles, and the results were used to select two
sample locations north of Ganymede on the north side of the 9-01 Road (D09 and D10).

Other radiological surveyswere conducted over soil pilesin the areas of Ganymede and Tesla.

The results were used to select three sample locations on the berm extending from Ganymede toward
the intersection (D15, D16, and D17): one sample location in asoil pile north of the windrows (D28)
and two sample locations in piles adjacent to the gravel gertie (D29 and D30).

A.6.1.3.4 Staked Areas

A radiological survey was conducted over the staked areas and results were used to select two sample
locations northeast of Ganymede on the north side of the 9-01 Road (D07 and D08) and two locations
south of Tesla (D20 and D22).

A.6.1.3.5 Buried Contamination

A radiological survey was conducted over disturbed areas, suggesting the possibility of buried
contamination around Balloon Pad. The results were used to select six sample locations (D01, D02,
D03, D04, D05, and D06) and one location southeast of Tesla (D18).
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Soil and TLD sampleswere collected to satisfy the CAIP investigative requirements at Study Group 4
(NNSA/NSO, 20124). The TLD and soil sample purpose and location information is provided in the
following subsections.

A.6.1.4.1 TLD Samples

Thirty-seven TLDs were identified in Table A.6-1 and placed at each location where a soil sample

was collected to measure external dose. Table A.6-2 contains TLD information organized by sample

type. All TLDs were measured by the NNSS environmental TLD monitoring program. Details of the

environmental monitoring TLD program and TLD QC are presented in Section A.8.0.

See Figure A.6-1 for sample locations.

Table A.6-1
Study Group 4 TLD Sample Summary
. . Analyses
Location Type | Number of Locations Number of TLDs (Method)
Co-located with Grab 37 37 Nevada Test Site Routine Radiological
Total 37 37 Environmental Monitoring Plan®
BN, 2003
Table A.6-2
TLDs at Study Group 4
(Page 1 of 2)
Release Location TLD No. Date Placed | Date Removed Purpose
D11 6009 10/17/2012 01/22/2013 Grab sample
D12 4931 10/17/2012 01/22/2013 Grab sample
D13 3726 10/17/2012 01/22/2013 Grab sample
Sedimentation D14 6280 10/17/2012 01/22/2013 Grab sample
Area D19 6016 10/17/2012 01/23/2013 Grab sample
D21 4440 10/17/2012 01/23/2013 Grab sample
D31 3954 11/14/2012 01/23/2013 Grab sample
D32 4247 11/14/2012 01/23/2013 Grab sample
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Table A.6-2
TLDs at Study Group 4
(Page 2 of 2)

Release Location TLD No. Date Placed Date Removed Purpose
D23 4693 10/17/2012 01/23/2013 Grab Sample
D24 4702 10/17/2012 01/23/2013 Grab sample
Windrow D25 6201 10/17/2012 01/23/2013 Grab sample
D26 4629 10/17/2012 01/23/2013 Grab sample
D27 4397 10/17/2012 01/23/2013 Grab sample
D09 6014 10/17/2012 01/22/2013 Grab sample
D10 6142 10/17/2012 01/22/2013 Grab sample
D15 4578 10/17/2012 01/23/2013 Grab sample
D16 4699 10/17/2012 01/23/2013 Grab sample
D17 4964 10/17/2012 01/23/2013 Grab sample
D28 4691 10/17/2012 01/23/2013 Grab sample
Soil Piles D29 6468 10/17/2012 01/23/2013 Grab sample
D30 6010 10/17/2012 01/23/2013 Grab sample
D33 3320 04/17/2013 09/16/2013 Grab sample
D34 3980 04/17/2013 09/16/2013 Grab sample
D35 4599 04/17/2013 09/16/2013 Grab sample
D36 4545 04/17/2013 09/16/2013 Grab sample
D37 4414 04/17/2013 09/16/2013 Grab sample
D07 6472 10/17/2012 01/22/2013 Grab sample
D08 6022 10/17/2012 01/22/2013 Grab sample

Staked Areas

D20 4675 10/17/2012 01/23/2013 Grab sample
D22 5250 10/17/2012 01/23/2013 Grab sample
D01 4954 10/17/2012 01/22/2013 Grab sample
D02 6018 10/17/2012 01/22/2013 Grab sample
D03 6189 10/17/2012 01/22/2013 Grab sample
Disturbed Area D04 4647 10/17/2012 01/22/2013 Grab sample
D05 4633 10/17/2012 01/22/2013 Grab sample
D06 3892 10/17/2012 01/22/2013 Grab sample
D18 4456 10/17/2012 01/23/2013 Grab sample

UNCONTROLLED When Printed




CAU 570 CADD/CR
Appendix A

Revision: 0

Date: November 2013
Page A-77 of A-107

A.6.1.4.2 Soil Samples

Fifty-six soil samples were collected from 37 judgmental (defined in Section A.2.0) locations and
comprised 8 samples from sediment locations, 5 samples from windrow locations, 10 samples from
disturbed arealocations, 4 samples from staked locations, 26 samples from soil pile locations, and

3 FDs. All Study Group 4 soil samples were analyzed asidentified in Table A.6-3. One sample was
analyzed for Sr-90 and Tc-99 based on field readings for a pha and betalevels as determined by using
hand-held instruments during sample collection. Additional information, including depth and purpose
for each soil sample collected for Study Group 4, is provided in Table A.6-4. Sample locations are
shown on Figure A.6-1. All soil samples were sent to an outside laboratory for analysis.

Table A.6-3
Study Group 4 Soil Sample Summary
Sample | Number of Number of Analyses

Type Locations Soil Samples (Method)

1 1 Gamma Spectroscopy, Isotopic U, Isotopic Pu,

Isotopic Am, Pu-241, Sr-90, Tc-99
23 a1 Gamma Spectroscopy, Isotopic U, Isotopic Pu,
Isotopic Am, Pu-241

Grab

8 8 Gamma Spectroscopy, Isotopic U, Isotopic Pu,

Isotopic Am, Pu-241, PCBs
5 6 Gamma Spectroscopy, Isotopic U, Isotopic Pu,
Isotopic Am, Pu-241, PCBs, SVOCs, VOCs

Total 37 56

At windrow sample locations, samples were composed of full-height, vertical cross-sections from
ground surface to windrow peak.

At drainage, staked area, soil pile, and disturbed area sample locations, samples were collected at
10-cm intervals vertically from the surface to a maximum depth of 30 cm. Samples were then
radiologically field screened, and the surface sample and identified interval samples were collected.

In the case of some of the soil piles where it could not be confirmed whether contamination was
present below a depth of 30 cm, further sampling was conducted by obtaining a utility survey for the
areain gquestion and then collecting samples from the sample location from depths of 0 to 10 cm bgs,
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Release Location Sﬁmglfr (c[r)nerl;?s) Matrix Purpose
D11 D010 0.0-10.0 Soil Environmental
D12 D009 0.0-10.0 Soil Environmental
D13 D008 0.0-10.0 Soil Environmental
Sedimentation D14 D007 0.0-10.0 Soil Environmental
Area D19 D011 0.0-10.0 Soil Environmental
D21 D012 0.0-10.0 Soil Environmental
D31 D014 0.0-10.0 Soil Environmental
D32 D013 0.0-10.0 Soil Environmental
D23 D006 0.0-15.0 Soil Environmental
D004 Soil Environmental
D24 0.0-15.0
D005 Soil FD of D004
Windrow
D25 D003 0.0-15.0 Soil Environmental
D26 D001 0.0-15.0 Soil Environmental
D27 D002 0.0-15.0 Soil Environmental
D09 D017 0.0-10.0 Soil Environmental
D10 D018 0.0-10.0 Soil Environmental
D15 D037 0.0-10.0 Soil Environmental
D038 0.0-10.0 Soil Environmental
D16
D039 10.0 - 20.0 Soil Environmental
D17 D040 0.0-10.0 Soil Environmental
D032 0.0-10.0 Soil Environmental
Soil Pile
D28 D033 10.0 - 20.0 Soil Environmental
D034 20.0 - 30.0 Soil Environmental
D29 D035 0.0-10.0 Soil Environmental
D30 D036 0.0-10.0 Soil Environmental
D054 0.0-5.0 Soil Environmental
D33 D055 60.0 - 70.0 Soil Environmental
D056 120.0 - 130.0 Soil Environmental
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. Sample Depth .
Release Location Number (cm bgs) Matrix Purpose
D051 0.0-5.0 Soil Environmental
D34 D052 60.0 - 70.0 Soil Environmental
D053 120.0 - 130.0 Soil Environmental
D048 0.0-5.0 Soil Environmental
D35 D049 60.0 - 70.0 Soil Environmental
D050 120.0 - 130.0 Soil Environmental
SO”. Pile D044 Soil Environmental
(continued) 0.0-5.0
D045 Soil FD of D044
D36
D046 60.0 - 70.0 Soil Environmental
D047 120.0 - 130.0 Soil Environmental
D041 0.0-5.0 Soil Environmental
D37 D042 60.0 - 70.0 Soil Environmental
D043 120.0 - 130.0 Soil Environmental
D07 D015 0.0-10.0 Soil Environmental
D08 D016 0.0-10.0 Soil Environmental
Staked Area
D20 D020 0.0-10.0 Soil Environmental
D22 D021 0.0-10.0 Soil Environmental
D022 Soil Environmental
D01 0.0-10.0
D023 Soil FD of D022
D02 D024 0.0-10.0 Soil Environmental
D03 D025 0.0-10.0 Soil Environmental
D026 0.0-10.0 Soil Environmental
D04
Disturbed Area D029 20.0-30.0 Soil Environmental
D027 0.0-10.0 Soil Environmental
D05
D030 20.0-30.0 Soil Environmental
D028 0.0-10.0 Soil Environmental
D06
D031 20.0-30.0 Soil Environmental
D18 D019 0.0-10.0 Soil Environmental
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Figure A.6-1

Study Group 4 Sample Locations
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60 to 70 cm bgs, and 120 to 130 cm bgs. After collection, samples were sent to an offsite laboratory
for analysis.

Samples collected at sample locations D15, D16, D17, D29, and D30 were collected 30 cm
horizontally from the side of soil piles. Soil samples from locations D33 through D37 were collected
from depths up to 120 cm. All other samples were collected from depths less than 30 cm below the
soil surface. All grab samples were radiologically field screened, and the surface sample and any
interval samples whose field-screening values exceeded the FSLs as described in Section A.2.2.2
were sent to the offsite laboratory identified in the CAIP for analysis (with the exception of sample
locations D33 through D37, in which all soil samples from all depths were sent to the offsite
laboratory for the analyses listed in Table A.6-3).

A.6.2 Deviations/Revised Conceptual Site Model

The CAIP requirements (NNSA/NSO, 2012a) were met at this study group. Theinformation gathered
during the CAI supports the CSM as presented in the CAIP, except for the assumption of surface
contamination for the soil piles.

Based on theinitial soil samples collected from the soil pile that extended from the gravel gertie
eastward to the 9-300 bunker, it could not be definitively determined that contamination was not
present at depths greater than 30 cm as originally identified in the CSM. To further characterize the
soil pile, samples were collected from 0 to 10 cm, 60 to 70 cm, and 120 to 130 cm. Soil samples
collected from these | ocations were not chosen or eliminated based on field screening, but all samples
from all depths from sample locations D33 through D37 were sent for analysisto an offsite
laboratory. This change did not impact any DQO decisions. A revision to the CSM was necessary to
include subsurface soil.

A.6.3 Investigation Results

The following subsections present the analytical and computational resultsfor soil and TLD samples.
All sample analyses were conducted as specified in the CAIP (NNSA/NSO, 2012a). The radiological
results are reported as doses that are comparable to the dose-based FAL of 25 mrem/OU-yr.

For chemical contaminants, the results are reported as individual concentrations that are comparable
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to their corresponding FALs. Resultsthat are equal to or greater than FALs are identified by bold text
in the results tables. The analytical parameters and laboratory methods used during this investigation
are discussed in the CAIP.

Judgmental sampling was planned and implemented for Study Group 4 by selecting locations of
maximum-expected radioactivity and are not intended to be representative of the area. However,
TLDs collect three independent measurements of external dose that can be used to calculate a

95 percent UCL of the external dose measurement. This adds an additional level of conservatism to
the judgmental external dose estimate. Therefore, 95 percent UCL of the TED estimates will be
reported for Study Group 4 sample locations as the total of the internal dose estimate and the

95 percent UCL of the external dose estimate.

External dosesfor TLD locations are summarized in Section A.6.3.1. Internal doses for each sample
plot are summarized in Section A.6.3.2. At sample locations where surface and subsurface samples
were collected and submitted for analysis based on field screening, only the sample providing the
greatest dose is reported for the sample location. The TEDs for each sampled location are
summarized in Section A.6.3.3.

A.6.3.1 External Radiological Dose Measurements

Estimates for the external dose that a receptor would receive at each Study Group 4 TLD sample
location were determined as described in Section A.2.2.5. Measurements for the external dose were
calculated for the Industrial Area exposure scenario. Dose values for the Remote Work Area and
Occasiona Use Area scenarios were calculated by dividing the dose value of the Industrial Area
scenario by the 2,000 hours of exposure to get an hourly dose rate and then multiplying by the

336 and 80 hours of annual exposure assumed by the two scenarios. Because the resolution of
Decision | requires a 95 percent UCL, the standard deviation, number of elements, minimum
sample size, and 95 percent UCL values of external dose for each exposure scenario are presented
in Table A.6-5.
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Table A.6-5
Study Group 4, 95% UCL External Dose for Each Exposure Scenario
(Page 1 of 2)

Standard Number Minimum Industrial Remote Occasional
Release Location Deviation of Sample Size Area Work Area Use Area
(OU Scenario) | Elements | (OU Scenario) | (mrem/IA-yr) | (mrem/RW-yr) | (mrem/OU-yr)
D11 0.1 3 1.4 8.4 1.4 0.4
D12 0.0 3 1.4 9.4 1.6 0.5
D13 0.0 3 1.4 6.4 11 0.3
D14 0.1 3 1.4 9.7 1.6 0.5
Sediment Area
D19 0.8 3 1.4 431.9 72.6 21.6
D21 0.3 3 1.4 147.7 24.8 7.4
D31 0.0 3 1.4 15.7 2.6 0.8
D32 0.1 3 1.4 27.3 4.6 1.4
D23 0.1 3 1.4 47.1 7.9 2.4
D24 0.1 3 1.4 47.3 7.9 2.4
Windrows D25 0.1 3 1.4 68.0 11.4 3.4
D26 0.3 3 1.4 77.5 13.0 3.9
D27 0.3 3 1.4 86.0 145 4.3
D09 0.1 3 1.4 47.9 8.1 2.4
D10 0.1 3 1.4 33.9 5.7 1.7
D15 0.3 3 1.4 167.0 28.1 8.3
D16 0.6 3 1.4 164.2 27.6 8.2
D17 0.4 3 1.4 174.1 29.3 8.7
D28 0.0 3 1.4 39.3 6.6 2.0
Soil Piles D29 0.1 3 1.4 41.8 7.0 2.1
D30 0.1 3 1.4 58.4 9.8 2.9
D33 0.2 3 14 69.8 11.7 35
D34 0.1 3 1.4 56.5 9.5 2.8
D35 0.0 3 1.4 24.5 4.1 1.2
D36 0.1 3 1.4 10.8 1.8 0.5
D37 0.1 3 1.4 6.5 11 0.3
D07 0.2 3 1.4 55.7 9.4 2.8
D08 0.1 3 14 53.8 9.0 2.7
Staked Area
D20 0.3 3 1.4 94.8 15.9 4.7
D22 0.5 3 1.4 162.7 27.3 8.1
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Table A.6-5
Study Group 4, 95% UCL External Dose for Each Exposure Scenario
(Page 2 of 2)

Standard Number Minimum Industrial Remote Occasional
Release Location Deviation of Sample Size Area Work Area Use Area
(OU Scenario) | Elements | (OU Scenario) | (mrem/IA-yr) | (mrem/RW-yr) | (mrem/OU-yr)
D01 0.3 3 1.4 137.7 23.1 6.9
D02 0.2 3 1.4 47.7 8.0 2.4
D03 0.1 3 1.4 30.8 5.2 15
Disturbed Area D04 0.3 3 14 55.8 9.4 2.8
D05 0.0 3 1.4 33.2 5.6 1.7
D06 0.1 3 1.4 53.2 8.9 2.7
D18 0.4 3 1.4 159.0 26.7 7.9

Bold indicates the values equal to or greater than 25 mrem/yr.

A.6.3.2 Internal Radiological Dose Estimations

Estimates for the internal dose that a receptor would receive at each sample location were determined
as described in Section A.2.2.4. The internal dose at each sample location for each exposure scenario
is presented in Table A.6-6.

Table A.6-6
Study Group 4 Internal Dose for Each Exposure Scenario
Calculated Values for Study Group 4 Locations
(Page 1 of 2)

Release | Location |  "vSiaArea [ Remote otk vea T Occasiona bee Ared
D11 2.7 0.4 0.2
D12 6.7 11 0.4
D13 1.6 0.3 0.1
D14 0.4 0.1 0.0
Sediment Area
D19 22.8 3.8 1.4
D21 11.0 1.9 0.7
D31 0.4 0.1 0.0
D32 1.0 0.2 0.1
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Study Group 4 Internal Dose for Each Exposure Scenario
Calculated Values for Study Group 4 Locations

Release | Loaton | avSiiaAreR T Remote etk avea T Occasions Dse Avea
D23 3.1 0.5 0.2
D24 6.0 1.0 0.4
Windrows D25 0.5 0.1 0.0
D26 12.5 2.1 0.8
D27 46.5 7.8 2.8
D09 1.9 0.3 0.1
D10 0.6 0.1 0.0
D15 8.6 1.4 0.5
D16 9.6 1.6 0.6
D17 14.5 2.4 0.9
D28 0.9 0.1 0.1
Soil Piles D29 2.0 0.3 0.1
D30 5.3 0.9 0.3
D33 4.2 0.7 0.3
D34 2.7 0.4 0.2
D35 0.0 0.0 0.0
D36 0.4 0.1 0.0
D37 0.1 0.0 0.0
D07 3.0 0.5 0.2
D08 6.6 11 0.4
Staked Area
D20 9.5 1.6 0.6
D22 32.8 55 2.0
D01 0.3 0.0 0.0
D02 0.4 0.1 0.0
D03 0.0 0.0 0.0
Disturbed Area D04 0.0 0.0 0.0
D05 0.0 0.0 0.0
D06 0.0 0.0 0.0
D18 24 0.4 0.1

Bold indicates the values equal to or greater than 25 mrem/yr.
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A.6.3.3 Total Effective Dose

The TED for each sample plot or TLD location was cal culated by adding the external dose values and
theinternal dose values. Values for both the average TED and the 95 percent UCL of the TED for the
Industrial Area, Remote Work Area, and Occasional Use Area exposure scenarios are presented

in Table A.6-7.

Table A.6-7
Study Group 4, TED at Sample Locations (mrem/yr)
(Page 1 of 2)

Industrial Area Remote Work Area Occasional Use Area
Release | Location |[" svarage | 95% UCL || Average | 95% ucL || Average | 95% ucL
TED of TED TED of TED TED of TED
D11 9.2 11.1 1.6 1.9 0.5 0.6
D12 14.9 16.2 2.5 2.7 0.8 0.9
D13 7.3 8.0 1.2 1.4 0.4 0.4
D14 7.1 10.1 1.2 1.7 0.4 0.5
Sediment Area
D19 427.7 454.6 71.9 76.4 21.6 23.0
D21 147.5 158.7 24.8 26.7 7.5 8.0
D31 15.2 16.1 2.6 2.7 0.8 0.8
D32 24.1 28.3 4.1 4.8 1.2 1.4
D23 47.2 50.1 7.9 8.4 24 25
D24 49.5 53.3 8.3 9.0 25 2.7
Windrows D25 63.9 68.5 10.7 11.5 3.2 34
D26 81.4 90.0 13.7 15.1 4.2 4.6
D27 121.4 132.5 204 22.3 6.5 7.1
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Industrial Area Remote Work Area Occasional Use Area
Release | Location |[" A orage | 950 ucL || Average | 95% ucL || Average | 950 uctL
TED of TED TED of TED TED of TED

D09 46.8 49.9 7.9 8.4 2.4 2.5

D10 32.6 34.5 5.5 5.8 1.6 1.7

D15 164.5 175.5 27.6 29.5 8.3 8.9

D16 153.7 173.8 25.9 29.2 7.8 8.8

D17 174.3 188.6 29.3 317 8.9 9.6

D28 39.3 40.2 6.6 6.8 2.0 2.0

Soil Piles D29 41.0 43.7 6.9 7.3 2.1 2.2
D30 59.0 63.8 9.9 10.7 3.0 3.2

D33 67.3 74.0 11.3 12.4 3.4 3.7

D34 55.0 59.2 9.2 9.9 2.8 3.0

D35 22.9 245 3.9 4.1 1.1 1.2

D36 8.4 11.2 1.4 1.9 0.4 0.6

D37 4.4 6.6 0.7 1.1 0.2 0.3

D07 50.4 58.7 8.5 9.9 2.5 3.0

D08 55.7 60.4 9.4 10.2 2.9 3.1

Staked Area

D20 95.4 104.4 16.0 175 4.9 5.3

D22 178.3 195.5 30.0 32.9 9.2 10.1

DO1 128.6 138.0 21.6 23.2 6.4 6.9

D02 41.4 48.0 6.9 8.1 2.1 2.4

D03 28.1 30.8 4.7 5.2 1.4 15

Disturbed Area D04 47.1 55.9 7.9 9.4 2.4 2.8
D05 32.4 33.2 5.4 5.6 1.6 1.7

D06 49.7 53.2 8.4 8.9 25 2.7

D18 148.1 161.4 24.9 27.1 7.4 8.1

Bold indicates the values equal to or greater than 25 mrem/yr.
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A.6.3.4 Chemical Contaminants

Thirteen soil samples and one FD (sample numbers D001 through D014) were collected from
windrow and sediment |ocations and analyzed for PCBs. The five samples and one FD collected from
the windrow locations (sample numbers D001 through D006) were aso analyzed for VOCs and
SVOCs. Analytical results exceeding MDCs from the Study Group 4 samples are presented in the
following subsections.

A.6.3.4.1 VOCs

The analytical resultsfor VOCs in samples that exceeded the MDCs are displayed in Table A.6-8.
No results exceeded the FALS.

Table A.6-8
Study Group 4 Sample Results for VOCs
COPCs (mg/kQg)
Release | Location Sﬁmgleer
1,2,4-Trimethylbenzene | Chloroform Toluene Total Xylenes
FALs 260 15 45,000 2,700
D26 D001 0.000718 (J) 0.000634 (J) 0.00173 (J) 0.000354 (J)
D27 D002 0.000324 (J) 0.000846 (J) 0.00114 (J)
D25 D003 0.000819 (J) 0.000482 (J) 0.000650 (J)
Windrow
D004 0.000887 (J) 0.00196 (J) 0.00314 (J) 0.00047 (J)
D24
D005 0.001390 (J) 0.00212 (J) 0.00476 (J) 0.000743 (J)
D23 D006 0.000870 (J) 0.000681 (J) 0.00211 (J) 0.000461 (J)

J = Estimated value.
-- = Not detected.

A.6.3.4.2 SVOCs

The analytical results for SVOCs in samples that exceeded the MDCs are displayed in Table A.6-9.

No results exceeded the FALS.

A.6.3.4.3 PCBs

The analytical results for PCBs in samples that exceeded the MDCs are displayed in Table A.6-10.

No results exceeded the FALS.
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Table A.6-9
Study Group 4 Sample Results for SVOCs
COPCs (mg/kQ)
) ) )
o 8 8 2
Q = > -
: Sample © 2 S 5 S
Release Location Number E E S a <
s © 2 < 2
g/ Q S 2 <
N 2 = X
8 :
) @ )
@ 0 ) o0
FALs 2.1 0.21 2.1 17,000 21
D27 D002 0.0142 (J) 0.0111 (J) 0.0142 (J) -- --
Windrow D004 -- -- 0.0118 (J) - --
D24
D005 -- -- 0.0146 (J) 0.0104 (J) 0.0104 (J)
J = Estimated value.
-- = Not detected.
Table A.6-10
Study Group 4 Sample Results for PCBs
COPCs (mg/kg)
Release Location Sﬁmgg
Aroclor 1254 Aroclor 1260 Aroclor 1268
FALs 0.740 0.740 0.740
D26 D001 -- 0.0425 --
D27 D002 - 0.0241 -
Windrow D25 D003 - 0.00286 (J) --
D24 D005 - 0.00333 (J) --
D23 D006 - 0.00338 (J) -
D14 D007 0.00676 (J) 0.0076 (J) 0.00325 (J)
D13 D008 0.0144 (J) 0.0139 (J) -
D12 D009 0.0525 (J) 0.0294 (J) -
Sedimentation D11 D010 0.0125 (J) 0.0125 (J) 0.00378 (J)
Area D19 D011 - 0.149 (J) -
D21 D012 - 0.0261 (J) -
D32 D013 0.00141 (J) 0.00365 (J) 0.00268 (J)
D31 D014 0.00298 (J) 0.00575 (J) 0.00271 (J)

J = Estimated value.
-- = Not detected.

UNCONTROLLED When Printed



CAU 570 CADD/CR
Appendix A

Revision: 0

Date: November 2013
Page A-90 of A-107

A.6.4 Corrective Actions

No COCsor PSM were identified during the Study Group 4 investigation. Therefore, no corrective
action isrequired in Study Group 4.

A.6.5 BMPs

AsaBMP, an administrative UR was established to include any area where an industrial land use of
the area (2,000 hr/yr) could cause afuture site worker to receive a dose exceeding 25 mrem/yr. The
areaidentified was included in the administrative UR established for Study Group 1, so no boundary
will be identified specifically addressing Study Group 4 exceedances.
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A.7.0 Waste Management

This section addresses the characterization and management of investigation and remediation wastes.

Waste management activities were conducted as specified in the CAIP (NNSA/NSO, 2012a). Wastes
generated during the CAI were characterized based on analytical data, process knowledge, and FSRs.

A.7.1 Generated Wastes

Thewastes listed in Table A.7-1 were generated during the field investigation activities of CAU 570.
The amount, type, and source of waste placed into each container were recorded in waste
management logbooks that are maintained in the CAU 570 file.

Wastes were segregated to the greatest extent possible, and waste minimization techniques were
integrated into the field activities to reduce the amount of waste generated. Controls were in place to
minimize the use of hazardous materials and the unnecessary generation of hazardous and/or mixed
waste. Decontamination activities were planned and executed to minimize the volume of

rinsate generated.

Wastes generated during the CAl were segregated into the following waste streams:

Soil

Disposable personal protective equipment (PPE) and sampling equipment
Debris (e.g., dry-cell batteries, metal, wood, manufactured items)
Recyclable materias (e.g., lead bricks, plates)

A.7.2 Waste Characterization and Disposal

The waste streams generated at CAU 570 were characterized using analytical results, radiol ogical
survey results, and process knowledge. The characterization of the waste and recommended
disposition were determined based on areview of the analytical results and compared to federal and
state regulations, permit requirements, and disposal or recycle facility waste acceptance criteria.
Waste characterization documentation is maintained in the CAU 570 project file. Analytical results
and comparison to regulatory criteria are presented in Table A.7-2. No analytical results exceeded
regulatory criteria. The waste shipping and/or disposal documentation for CAU 570 is provided

in Attachment D-2.
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Table A.7-1

Waste Summary Table
(Page 1 of 2)

Waste Disposition

Container Waste Waste
Number Description Characterization Disposal Waste Disposal Disposal
Facility Volume Date Doc
Solid Industrial Waste
570C01 Soil Solid Industrial Waste Area_9, U10c_ 55-gal drum 09/24/2013 LVF
Industrial Landfill
570DCO1 Dry-Cell Batteries Solid Industrial Waste Area 9, U10c 10-gal bag 07/10/2013 LVF

Industrial Landfill

570C08 Debris Solid Industrial Waste Contents transferred 1gal 08/22/2013 LVE
to container 310R13

Solid Industrial Waste Area 9, U10c

570C10 Sail (hydrocarbon impacted) Industrial Landfill

55-gal drum TBD LVF

Low-Level Radioactive Waste

. . . Area 5 - RWMC
570A01 Debris - PPE Low-Level Radioactive Waste transferred to 570C09 55-gal drum 07/18/2013 CD

570C02 Soil Low-Level Radioactive Waste Area 5 - RWMC 15 yd® TBD CD
570C03 Soil Low-Level Radioactive Waste Area 5 - RWMC 15 yd® TBD CD
570C04 Soil Low-Level Radioactive Waste Area 5 - RWMC 15 yd® TBD CD
570C05 Soil Low-Level Radioactive Waste Area 5 - RWMC 15 yd? TBD CD
570C06 Asbestos Debris LOW_FL{;?:I'?;ZEioAzft?\féo\fVaste Area 5 - RWMC 55-gal drum 11/14/2013 cD
570C09 Soil and Debris Low-Level Radioactive Waste Area 5 - RWMC 18 yd® TBD CD
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Waste Disposition

Container Waste Waste

Number Description Characterization Disposal Waste Disposal Disposal

Facility Volume Date Doc
Recycled Materials

570Batl Spené;g:;jy—Aud Recycle Material NSTec Fleet Services 1 battery 12/11/2012 WCL

570C07 Elemental Lead Recycle Material TMMC 10-gal drum 09/17/2013 Cegg(':‘;itli of

570P01 Elemental Lead Recycle Material TMMC 36 pieces 09/17/2013 Certificate of

(bricks, rods, ingots)

Recycle

LVF = Load Verification Form
CD = Certificate of Disposal

NSTec = National Security Technologies, LLC
RWMC = Radioactive Waste Management Complex
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Table A.7-2
Waste Management Results Detected above MDCs at CAU 570
Sample
Parameter Result Criteria Units
Location Number Matrix
A501 A501 Soil Barium 0.402 1002 mg/L
Barium 0.429 100% mg/L
Lead 0.228 52 mg/L
Cs-137 0.396 100° pCilg
Drum Number CO1 cso1, Sail Fuioz 0728 100" Peg
€503 Pu-238 0.0667 10° pCilg
Pu-239/240 2.72 10° pCi/g
U-234 0.837 100° pCilg
U-238 0.88 100° pCilg
2-Butanone 0.0222 2002 mg/L
Cl1 C502 Soil Barium 0.0163 100% mg/L
Lead 0.107 52 mg/L
Arsenic 0.0587 52 mg/L
Barium 0.363 100° mg/L
Drum Number C10 C504 Soil Am-241 2.53 10° pCilg
Cs-137 6.64 100° pCilg
Eu-152 4.08 100° pCilg

#TCLP limit (CFR, 2013)
PRadionuclide limits in NNSS U10c landfill permit (NNSA/NSO, 2010)

Cs = Cesium mg/L = Milligrams per liter
Eu = Europium pCi/g = Picocuries per gram

The generated waste streams were characterized as Industrial Solid Waste, Low-L evel Radioactive
Waste (LLW), Mixed Low-Level Radioactive Waste (MLLW), and Recyclable Materials.

A.7.2.1 Industrial Solid Waste

Industrial solid waste generated during the CAU 570 CAI was segregated into the following
waste streams:

» PPE and disposable sampling equipment
» Soil removed from beneath lead bricks/plates
» Dry-cell batteries
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Approximately 1 yd® of PPE and disposable sampling equipment was generated during CAl
activities. The PPE and disposable sampling equipment generated are field screened, as generated, to
meet the unrestricted release of materials screening limits of Table 4.2 of the Nevada National
Security Ste Radiological Control (RadCon) Manual (NNSA/NSO, 2012b). The waste was
characterized as industrial solid waste that meets the chemical and radiological waste acceptance
criteriaof the Area 9, U10c solid waste landfill. The solid waste was bagged, marked, and placed in a
roll-off container located at Building 23-153 for final disposal at the Area 9, U10c landfill.

One 55-gal drum of soil was remediated from locations directly below lead bricks and plates and
placed into container 570C01. A review of the analytical results for samples collected from the drum
(C501 and C503) indicated that the waste was nonregul ated for disposal. The waste was characterized
asindustrial solid waste that meets the chemical and radiological waste acceptance criteria of the
Area 9, U10c solid waste landfill.

Eleven dry-cell electric batteries were collected during the CAU 570 CAl. The batteries wereissued a
unique container identification number (570DCO1) for tracking purposes. The batteries are described
as dry-cell alkaline and were characterized as non-regulated for disposal. The solid waste was
bagged, marked, and placed in aroll-off container located at Building 23-153 for final disposal at the
Area 9, U10c landfill.

One 55-gal drum (570C10) of soil was generated as aresult of remediation of a stained areaidentified
at CAS 02-23-07. A review of the analytical results for samples collected at this location

(sample number C504) indicated that the waste was nonregulated for disposal but contaminated with
hydrocarbons. The waste was characterized as industrial solid waste that meets the chemical and
radiological waste acceptance criteria of the Area 9, U10c solid waste landfill.

One 10-gal drum containing suspected cadmium-contaminated debris was generated at CAU 570 and
packaged into container number 570C08. The contents were described as metallic foil remediated at
CAS 02-23-07 and were assumed to be manufactured with cadmium. On August 22, 2013, the items
were visually inspected and weighed by the project chemist, and were determined to be made of
aluminum foil (not cadmium). The debris materials were radiologically field screened as generated,
to meet the unrestricted release of materials screening limits of Table 4.2 of the NNSS RadCon
Manua (NNSA/NSO, 2012b). The waste was characterized as industrial solid waste that meets the

UNCONTROLLED When Printed



CAU 570 CADD/CR
Appendix A

Revision: 0

Date: November 2013
Page A-96 of A-107

chemical and radiol ogical waste acceptance criteria of the Area 9, U10c solid waste landfill. The solid
waste was bagged, marked, and placed in aroll-off container located at Building 23-153 for final
disposal at the Area 9, U10c landfill.

A.7.2.2 LLW

Approximately 79 yd® of LLW was generated during the CAU 570 CAIl. The LLW generated was
segregated into the following waste streams:

» Debris

e Soail

* Regulated asbestos low-level waste (RALLW) Debris
The LLW debris was generated at two discrete locations at CAU 570. One 55-gal drum (570A01)
contained PPE and disposable sampling equipment that was generated during sampling activities
within aposted radiological CA and was characterized as LLW. The waste in container 570A01 meets
the waste acceptance criteriafor disposal at the Area5 RWMC. The contents of waste container
570A01 were removed on July 18, 2013, and consolidated into container 570CQ9.

Approximately 7 yd® of debris was collected in container 570C09 and managed as LLW. The debris
collected at CAS 02-23-07 (i.e., the debris field) is described as miscellaneous debris typically found
at afabrication shop used to support field activities at historical testing locations. The debris consists
of metal, wood, plastic, concrete, rubber, porcelain, and manufactured items that remained on site
after completion of the experiments. The wastes were visually inspected as packaged to identify any
nonconforming items that were segregated and managed separately from this waste stream. The
debris waste was characterized as LLW and meets the waste acceptance criteriafor disposal at the
Area5 RWMC.

Approximately 70 yd® of remediated soil were removed from CAS 02-23-07 and packaged into
container numbers 570C02, 570C03, 570C04, 570C05, and 570C09. The waste was characterized as
LLW and meets the waste acceptance criteriafor disposal at the Area5 RWMC.

One 55-gal drum of RALLW was generated during the CAl and packaged into container number
570C06. The contents consist of debrisitems segregated at the debrisfield area of CAS 02-23-07 that
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were constructed with asbestos-containing material. The debris included manufactured items such as
grinding wheels, brake pads, roofing shingles, and insulation material. The waste was characterized
as LLW that contains regulated asbestos and meets the waste acceptance criteria for disposal at the
Area5 RWMC.

A.7.2.3 Recycled Materials

Recycled materials generated during the CAl at CAU 570 included 36 pieces of lead shielding.

The elemental lead included lead bricks, lead plates, and lead pieces that were packaged in container
570P01. The lead materials were radiologically field screened as generated, to meet the unrestricted
release of materials screening limits of Table 4.2 of the RadCon Manua (NNSA/NSO, 2012b). The
recycled lead materials were shipped to TMMC (see Attachment D-2).

One lead-acid battery was identified during the CAl. The battery was radiologically field screened
and met the unrestricted release limits of Table 4.2 of the RadCon Manual. The battery was
transferred to NSTec Fleet Services for offsite recycling.

One 10-gal drum containing elemental lead was generated at CAU 570 and packaged into container
number 570C07. The contents consist of elemental lead debris itemsincluding lead tape, lead ingots,
and lead pieces that were segregated at the debris field area of CAS 02-23-07. The lead debris items
were determined to have radiological contamination, but met the recycle criteriaof TMMC. The
waste has been transferred off siteto TMMC for recycling.
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A.8.0 Quality Assurance

This section contains asummary of QA/QC measures implemented during the sampling and analysis
activities conducted in support of the CAU 570 CAI. The following subsections discuss the data
validation process, QC samples, and nonconformances. A detailed evaluation of the DQIsis
presented in Appendix B.

Laboratory analyses were conducted for samples used in the decision-making process to provide a
guantitative measurement of any COPCs present. Rigorous QA/QC was implemented for all
laboratory sample data, including documentation, verification and validation of analytical results, and
affirmation of DQI requirements related to laboratory analysis. Detailed information regarding the
QA program is contained in the Soils QAP (NNSA/NSO, 2012c).

A.8.1 Data Validation

Datavalidation was performed in accordance with the Soils QAP (NNSA/NSO, 2012c) and approved
protocols and procedures. All laboratory datafrom samples collected and analyzed for CAU 570 were
evaluated for data quality in atiered process. Data were reviewed to ensure that samples were
appropriately processed and analyzed, and the results were evaluated using validation criteria.
Documentation of the data qualifications resulting from these reviewsisretained in CAU 570 filesas
a hard copy and electronic media.

All laboratory data were subjected to aTier | evaluation while a Tier 11 evaluation was performed on
asubset of reported datafor all samples. A Tier 111 evaluation was performed on the analytical results
for samples that represent 5 percent of the samples collected for site characterization.

A.8.1.1 Tier | Evaluation

Tier | evaluation for chemical and radiochemical analysis examines, but is not limited to, the

following items:

e Sample count/type consistent with chain of custody
* Analysis count/type consistent with chain of custody
» Correct sample matrix
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Significant problems and/or nonconformances stated in a cover letter or case narrative
Completeness of certificates of analysis

Completeness of Contract Laboratory Program (CLP) or CLP-like packages
Completeness of signatures, dates, and times on chain-of-custody forms
Condition-upon-receipt variance form included

Reguested analyses performed on all samples

Date received/analyzed given for each sample

Correct concentration units indicated

Electronic datatransfer supplied

Results reported for field and laboratory QC samples

Whether or not the deliverable met the overall objectives

A.8.1.2 Tier Il Evaluation

Tier 11 evaluation for chemical and radiochemical analysis examines, but is not limited to, the

following items:

Correct detection limits achieved
Blank contamination evaluated and, if significant, qualifiers applied to sample results
Certificate of Analysis consistent with data package documentation

QC sample results (duplicates, laboratory control samples [LCSs], laboratory blanks)
evaluated and used to determine laboratory result qualifiers

Sampl e results, uncertainty, and MDC evaluated

Detector system calibrated with National Institute of Standards and Technology (NIST)-
traceable sources

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

Detector system response to daily or weekly background and calibration checks for peak
energy, peak centroid, peak full-width half-maximum, and peak efficiency, depending on the
detection system

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

Documentation of all QC sample preparation completely and properly performed

Spectralines, photon emissions, particle energies, peak areas, and background peak areas
supporting the identified radionuclide and its concentration
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A.8.1.3 Tier Il Evaluation

The Tier I11 review is an independent examination of the Tier Il evaluation and the
laboratory-reported data. A Tier 111 review of 5 percent of the samples collected had Tier [11
validation performed by TLI Solutions, Inc. in Golden, Colorado. The Tier I and Tier |11 evaluations
were in agreement, and evaluated data were used. This review included the following

additional evaluations:

* Review:
- case harrative, chain of custody, and sample receipt forms
- lab quaifiers (applied appropriately)
- methods of analyses performed as dictated by the chain of custody

- raw data, including chromatograms, instrument printouts, preparation logs, and
analytical logs

- manual integrations to determine whether the response is appropriate
- data package for completeness
» Determine sample result qualifiers through the evaluation of (but not limited to):

- tracersand QC sampleresults (e.g., duplicates, LCSs, blanks, matrix spikes) evaluated and
used to determine sample results qualifiers

- sample preservation, sample preparation/extraction and run logs, sample storage, and
holding time

- instrument and detector tuning

- initial and continuing calibrations

- calibration verification (initial, continuing, second source)
- retention times

- second column and/or second detector confirmation

- mass spectrainterpretation
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- interference check samples and serial dilutions
- post-digestion spikes and methods of standard additions
- breakdown evaluations

» Perform calculation checks of:

- at least one analyte per QC sample and its recovery

- at least one analyte per initial calibration curve, continuing calibration verification, and
second-source recovery

- at least one analyte per sample that contains positive results (hits). Radiochemical results
only require calculation checks on activity concentrations (not error).

» Verify that target compound detects that are identified in the raw data are reported on the
results form.

* Document any anomalies for the laboratory to clarify or rectify. The contractor should be
notified of any anomalies.

A.8.2 Field QC Samples

Laboratory QC samples used to measure accuracy and precision were analyzed by the laboratory with
each batch of samples submitted for analysis (see Appendix B for further discussion). Initial and
continuing calibrations were al so performed for each sample delivery group (SDG) When QC criteria
were exceeded, qualifying flags were added to sample results. Documentation of data qualifications
resulting from the application of these guidelinesis retained in CAU 570 files as both hard copy and
electronic media.

During the CAl, four FDs were also sent as blind samples to the laboratory to be analyzed for the
investigation parameters listed in the CAIP (NNSA/NSO, 2012a). For these samples, the duplicate
results precision (i.e., relative percent differences [RPDs]| between the environmental sample results
and their corresponding FD sample results) were eval uated.

A.8.3 Field Nonconformances

There were no field nonconformances identified for the CAl.
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A.8.4 Laboratory Nonconformances

No laboratory nonconformance reports were issued by Navarro-Intera, LLC, during the course of
the CAL.

A.8.5 TLD Data Validation

The data from the TL D measurements met rigorous data quality requirements. TLDs were obtained
from, and measured by, the Environmental Technical Services group at the NNSS. Thisgroup is
responsible for a routine environmental monitoring program at the NNSS. TLDs were submitted to
the Environmental Technical Services group for analysis using automated TLD readers that are
calibrated and maintained by the NSTec Radiological Control Department in accordance with
existing QC procedures for TLD processing. A summary of the routine environmental monitoring
TLD QC program can be found in the Nevada Test Ste Routine Radiological Environmental
Monitoring Plan (BN, 2003). Certification is maintained through the DOE Laboratory Accreditation
Program for dosimetry.

The determination of the external dose component of the TED by TLDs was determined to be the
most accurate method because of the following factors:

1. TLDsare exposed at the sample plots for an extended time period that approximates the
2,000 hours of exposure time used for the Industrial Area exposure scenario. This eliminates
errorsin reading dose-rate meter scale graduations and needle fluctuations that would be
magnified when as-read meter values are multiplied from units of “per-hour” to 2,000 hours.

2. Theuseof aTLD to determine anindividual’s external doseisthe standard in radiation safety and
serves asthe “legal dose of record” when other measurements are available. Specificaly, 10 CFR
Part 835.402 (CFR, 2013) indicates that personal dosimeters must be provided to monitor
individual exposures. The monitoring program that uses the dosimeters must be accredited in
accordance with a DOE Laboratory Accreditation Program.
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A.9.0 Summary

Radionuclide and chemical contaminants detected in environmental samples during the CAl were
evaluated against FALs to determine the presence and extent of COCsfor CAU 570. The COCswere
also assumed to be present where PSM was identified within the DCBs. Based on the detected or

presumed presence of COCs, the following releases require corrective actions:

* The atmospheric release from Teslatower test (CAS 02-23-07) where CAIl sample results
demonstrated soil contamination levels, resulting in a dose exceeding the radiological FAL.
A corrective action of clean closure was implemented, consisting of the removal of soil
containing COCs. Verification sample results demonstrated that no COCs remain at this site,
and no further corrective action is necessary.

* The Sugar test (CAS 09-23-10) DCB where subsurface soil contamination is assumed to
exceed the radiological FAL. A corrective action of closure in place was implemented,
consisting of an FFACO UR for the subsurface contamination.

» ThePSM consisting of lead bricks/plates and |ead-acid battery associated with activities at the
Balloon Pad area (CASs 09-23-14 and 09-99-01). A corrective action of clean closure was
implemented, consisting of the removal of all PSM. Verification sample results demonstrated
that no COCs remain at this site, and no further corrective action is necessary.

» ThePSM consisting of lead pads and the fenced CA DCB near the Eagle underground test
(CAS 09-23-15). A corrective action of closure in place was implemented, consisting of an
FFACO UR for the lead pads and the fenced CA.

Based on the results of the TRSs, there was no indication of the potential for COCs originating from
the UGTA Releases. Therefore, no further action is needed for these potential releases.

BMPs were implemented at |ocations where an industrial 1and use of the area (2,000 hr/yr) could
cause a future site worker to receive a dose exceeding 25 mrem/yr and where nonhazardous debris
was removed.

A summary of CAI results and the actions implemented is presented in Table A.9-1 for each
CAU 570 release.
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CAS Name Study Release cocC Corrective BMP
Number Group Action
Administrative UR
1 Atmospheric Test TED at 25-mrem/IA-yr
isopleth
Clean closure
02-23-07 Tesla 3 Debris None removal of 20 yd® of | Removal of debris
contaminated soil
Windrows, Staked
4 Areas, Solil Piles, None None
Disturbed Areas
Assumed Closure in place with
09-23-10 Sugar 2 Low-Yield Test subsyrface COCs FEACO UR None
in crater
09-23-11 | Ganymede 2 Safety Test None No further action None
Administrative UR
1 Atmospheric Test None at 25-mrem/IA-yr
Clean closure isopleth
09-23-14 Balloon removal of lead
09-99-01 Pad Lead Bricks/Plates, bricks/plates and
Lead - None
3 Battery lead-acid battery
Wax Pile None None
1 Atgols'ohe”c None None
elease Closure in place of
lead pads and
09-23-15 Eagle Lead, assumed X >
3 D%Seagszlagﬁé TED and chemical disposal pile with Removal of
P J contaminants in FFACO UR dry-cell batteries
Dry-Cell Batteries . :
disposal pile
None UGTA 1 Atmospheric None No further action None
Releases Release
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B.1.0 Data Assessment

The DQA process is the scientific evaluation of the actual investigation results to determine whether
the DQO criteria established in the CAU 570 CAIP (NNSA/NSO, 2012a) were met and whether
DQO decisions can be resolved at the desired level of confidence. The DQO process ensures that the
right type, quality, and quantity of datawill be available to support the resolution of those decisions at
an appropriate level of confidence. Using both the DQO and DQA processes helps to ensure that
DQO decisions are sound and defensible.

The DQA involves five steps that begin with areview of the DQOs and end with an answer to the
DQO decisions. These steps are briefly summarized as follows:

1 Review DQOs and Sampling Design. Review the DQO process to provide context for
analyzing the data. State the primary statistical hypotheses; confirm the limits on decision
errors for committing false-negative (TypeI) or false-positive (Type 1) decision errors; and
review any special features, potential problems, or deviations to the sampling design.

2. Conduct a Preliminary Data Review. Perform a preliminary data review by reviewing QA
reports and inspecting the data both numerically and graphically, validating and verifying the
data to ensure that the measurement systems performed in accordance with the criteria
specified, and using the validated dataset to determine whether the quality of the data
is satisfactory.

3. Select the Test. Select the test based on the population of interest, population parameters,
and hypotheses. |dentify the key underlying assumptions that could cause a change in one of
the DQO decisions.

4, Verify the Assumptions. Perform tests of assumptions. If data are missing or are censored,
determine the impact on DQO decision error.

5. Draw Conclusions from the Data. Perform the calculations required for the test.

B.1.1 Review DQOs and Sampling Design

This section contains areview of the DQO process presented in Appendix A of the CAIP
(NNSA/NSO, 2012a). The DQO decisions are presented with the DQO provisionsto limit
false-negative or fal se-positive decision errors. Special features, potential problems, or any deviations
to the sampling design are aso presented.
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B.1.1.1 Decision |

The Decision | statement as presented in the CAIP (NNSA/NSO, 2012a) is asfollows: “Isany COC
present in environmental media?’ For judgmental sampling design, any analytical result for a COPC
above the FAL will result in that COPC being designated as a COC. For probabilistic (unbiased)
sampling design, any COPC that has a 95 percent UCL of the average concentration above the FAL
will result in that COPC being designated as a COC. A COC may also be defined as a contaminant
that, in combination with other like contaminants, is determined to jointly pose an unacceptabl e risk
based on a multiple contaminant analysis (NNSA/NSO, 2012c¢). If a COC is detected, then

Decision |1 must be resolved.

B.1.1.1.1 DQO Provisions To Limit False-Negative Decision Error

A false-negative decision error (when it is concluded that contamination exceeding FALSis not
present when it actually is) was controlled by meeting the following criteria:

1a) For Decision |, having a high degree of confidence that sample locations
selected will identify COCsiif present anywhere within the study group
(judgmental sampling).

1b) Maintaining a fal se-negative decision error rate of 0.05 (probabilistic sampling).

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

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

Criteria 1b, 2, and 3, were assessed based on the entire dataset. Therefore, these assessments apply to
both Decision | and Decision 1.

Criterion 1a (Confidence Judgmental Sample Locations Identify COCs)

Decision | for Study Groups 1 and 2 (as stipulated in the DQOSs) was aready resolved for the areas
within the DCBs because those areas were already identified as requiring corrective action.
Therefore, Decision | sampling only applied to those areas outside the DCBs. To resolve Decision |
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(determine whether a COC is present at a study group), samples were collected and analyzed

following these two criteria:

» Samples must be collected in areas most likely to contain a COC.
» Theanalytica suite selected must be sufficient to identify any COCs present in the samples.

To resolve Decision | for the study groups outside the DCBs (as stipulated in the DQOs), the
following activities were conducted:
Sudy Group 1

Sample plot locations were selected judgmentally outside the DCB at the highest radiological
readings as detected during the PRM-470 and Nal detector TRSs. TLDswere also placed at the center

of the sample plots.

Sudy Group 2

Sample plot locations were selected judgmentally outside the DCB at the highest radiological
readings as detected during the PRM-470 and FIDLER detector TRSs. TLDs were aso placed at the

center of the sample plots.

Sudy Group 3

Judgmental and probabilistic sample locations were sel ected where debris or evidence of spills was
present as determined during avisual survey of the area of CAU 570.

Sudy Group 4

Sampling locations were sel ected based on the presence of sedimentation areas, windrows, staked
areas, soil piles, and areas of mechanical disturbance. The exact sampling location was then
determined based on the location of highest readings in the previously identified areas as detected
during PRM-470 TRSs.
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Criterion 1b (Confidence in Probabilistic False-Negative Decision Error Rate)

Control of the false-negative decision error for the probabilistic samples was accomplished by
ensuring the following:

* The samples were collected from unbiased locations.
* A sufficient sample size was collected (see Section B.1.1.1.1).

» A fasergection rate of 0.05 was used in calculating the 95 percent UCL s and minimum
sample size.

Selection of the sample aliquot locations within a sample plot (inclusive of Study Groups 1 and 2)
was accomplished using a random start, systematic triangular grid pattern for sample placement.
This permitted an unbiased, equally weighted chance that any given location within the boundaries of
the sample plot would be chosen. Although the TLD locations were not established at random
locations (i.e., they were placed at the center of the sample plot), they provided an integrated,
unbiased measurement of dose from the plot area.

The minimum number of samples required for each sample plot was calculated for both the internal
(soil samples) and external (TLD elements) dose samples. The minimum sample size (n) was
calculated using the following EPA sample size formula (EPA, 2006):

82(2.95 + 2.80)2 + 22.95
(u-Cy? 2

where

S = standard deviation

z,, =z scoreassociated with the false-negative rate of 5 percent

z,, =z score associated with the false-positive rate of 20 percent

4 =doselevel where false-positive decision is not acceptable (12.5 mrem/yr)

C =FAL (25 mrem/yr)
The use of this formularequires the input of basic statistical values associated with the sample data.
Data from aminimum of three samples are required to calcul ate these statistical values and, as such,
the least possible number of samples required to apply the formulaisthree. Therefore, in instances

where the formula resulted in a value less than three, three was adopted as the minimum number of
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samples required. The results of the minimum sample size calculations and the number of samples
collected are presented in Table B.1-1. As shown in these tables, the minimum number of sample plot
and TLD samples was met or exceeded. The minimum sample size calculations were conducted as
stipulated in the CAIP (NNSA/NSO, 2012a) based on the following parameters:

» A fasergection rate of 0.05

» A fase-acceptance rate of 0.20

* The maximum acceptable gray region set to one-half the FAL (12.5 mrem/yr)
» The calculated standard deviation

Table B.1-1
Input Values and Determined Minimum Number of Samples for Sample Plots
Soil Samples
Standard Minimum Samples
Source Plot Deviation Sample Size Collected
A136 0.26 3 4
Study Group 1
A137 1.69 3 4
BO1 0.36 3 4
Study Group 2
B02 1.29 3 4

Note: The actual required minimum number of samples calculated by the one-sample t-test (EPA, 2006;
PNNL, 2007) was less than 3. The minimum number of samples required to calculate statistics is 3.

Criterion 2 (Confidence in Detecting COCs Present in Samples)

The analytical methods were chosen during the DQO process as the analyses required to detect any of
the COPCslisted in the CAIP that were defined as the contaminants that could reasonably be
expected at the site and could contribute to adose or risk exceeding FALs. The COPCs were
identified based on operational histories, waste inventories, release information, investigative
background, contaminant sources, release mechanisms, and migration pathways as presented in the
CAIP. This provides assurance that the analyses conducted for each sample have the capability of
identifying any COPC present in the sample.
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All samples were analyzed using the analytical methods listed in Section 3.2 of the CAIP
(NNSA/NSO, 2012a) with the following exceptions:

* Inaddition to the radiological analyses, windrow and sediment area samples were also
analyzed for VOCs and SV OCs (sample numbers D001 through D014).

* Duetotheremote possibility of Tc-99, Pu-241, and Sr-90 being used astracersin nuclear tests
on the NNSS, Tc-99 and Sr-90 were included in the analysis request for the sample(s) at each
study group with the highest FSRs (sample numbers A607, B604, and B605).

Sample results were assessed against the acceptance criterion for the DQI of sensitivity as defined in
the Soils QAP (NNSA/NSO, 2012b). The sensitivity acceptance criterion defined in the CAIP is that
analytical detection limitswill be less than the corresponding FAL (NNSA/NSO, 20123).

The criterion isthat all detection limits are lessthan their corresponding Occasional Use Areainternal
dose RRMGs for radionuclides. All of the analytical result detection limits for all contaminants were
less than their corresponding FALs or RRMGs. Therefore, the DQI for sensitivity has been met and

no data were rejected due to sensitivity.

Criterion 3 (Confidence that Dataset Is of Sufficient Quality and Complete)

To satisfy the third criterion, the entire dataset, as well asindividual sample results, were assessed
against the acceptance criteriafor the DQIs of precision, accuracy, representativeness, comparability,
and compl eteness as defined in the Soils QAP (NNSA/NSO, 2012b). The DQI acceptance criteriaare
presented in Table 6-1 of the CAIP (NNSA/NSO, 2012a), and the individual DQI results are
presented in the following subsections.

Precision

Precision was evaluated as described in Section 6.2.4 of the CAIP (NNSA/NSO, 2012a) and

Section 4.2 of the Soils QAP (NNSA/NSO, 2012b). As stipulated in Section 4.3 of the Soils QAP,
when the analysis of a particular contaminant does not meet the DQI criteriaand the highest reported
activity for that contaminant exceeds one-half of its corresponding FAL, the data assessment must
include explanations or justifications for its use or rejection. The sample results that were qualified

for precision are presented in Table B.1-2.
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Table B.1-2
Precision Measurements
Number of Number of Percent
Constituent Analyses Measurements | Measurements within
Qualified Performed Criteria
Pu-238 1 93 98.9
Plutonium
Pu-239/240 1 93 98.9
Am-241 Americium 16 93 82.8
Lead 16 27 40.7
Metal
CrVi 13 13 0.0
Sr-90 Strontium 4 4 0.0

There were no analytical data qualified for precision that exceeded one-half the FAL based on the
following evaluation.

Of the 16 lead results that were qualified for precision, 3 were judgmental samples where individual
results were compared to the FAL. All of these results were less than 1/20 of the Tier 1-based FAL.
The remaining 13 lead results were probabilistic samples where the combined effects of all

13 samples were used to characterize the lead contamination for the area, which was then compared
to the FAL. Thisvalue was less than 1/6 of the Tier 1-based FAL.

The 13 CrVI results were probabilistic samples where the combined effect of all 13 samples were
used to characterize the CrV1 contamination for the area, which was then compared to the FAL. This
value was less than 1/8 of the Tier 1-based FAL.

Of the four Sr-90 results that were qualified for precision, the maximum detected concentration was
less than 1/600 of the corresponding RRMG for the Occasional Use Area TED.

Therefore, the potential for afalse-negative DQO decision error is negligible and all results that were
qualified for precision can be confidently used. Asthe precision rates for al other constituents meet
the acceptance criteriafor precision, the dataset is determined to be acceptable for the DQI

of precision.
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Accuracy was evaluated as described in Section 6.2.4 of the CAIP (NNSA/NSO, 2012a) and

Section 4.2 of the Soils QAP (NNSA/NSO, 2012b). As stipulated in Section 4.3 of the Soils QAP,
when analysis of a particular contaminant does not meet the DQI criteria and the highest reported
activity for that contaminant exceeds one-half of its corresponding FAL, the data assessment must

include explanations or justifications for its use or rejection. The sample results that were qualified

for accuracy are presented in Table B.1-3.

Table B.1-3
Accuracy Measurements

Number of Number of Percent
Constituent Analyses Measurements | Measurements within
Qualified Performed Criteria

Barium 9 27 66.7

Selenium Metals 9 27 66.7

CrVi 13 13 0

There were no analytical data qualified for accuracy that exceeded one-half the FAL based on the
following evaluation.

The 13 CrVI results that were qualified for accuracy were probabilistic samples where the combined
effects of all 13 samples were used to characterize the CrVI contamination for the area, which was
then compared to the FAL. This value was less than 1/8 of the Tier 1-based FAL.

Of the nine sample results for barium and selenium that were qualified for accuracy, the maximum
detected concentration of barium was less than 1/1,000 of the Tier 1-based FAL, and the maximum
detected concentration of selenium was approximately 1/5,000 of the Tier 1-based FAL.

Therefore, the potential for afalse-negative DQO decision error is negligible, and the results that
were qualified for accuracy can be confidently used. Asthe accuracy rates for al other constituents
meet the acceptance criteriafor accuracy, the dataset is determined to be acceptable for the DQI

of accuracy.

UNCONTROLLED When Printed



CAU 570 CADD/CR
Appendix B

Revision: 0

Date: November 2013
Page B-9 of B-17

Representati veness

The DQO process asidentified in Appendix A of the CAIP (NNSA/NSO, 2012a) was used to address
sampling and analytical requirements for CAU 570. During this process, appropriate |ocations were
selected that enabled the collected samples to be representative of the population parameters
identified in the DQO (the most likely locations to contain contamination [judgmental sampling]

or that represent contamination of the sample plot [probabilistic sampling] and locations that bound
COCs) (Section A.2.1). The sampling locations identified in the Criterion 1a discussion meet

this criterion.

Specia consideration is needed for Am and Pu isotope concentrations related to representativeness.
Thisis dueto the nature of these contaminants in soil. These isotopes may be present in soil in the
form of small particles that may or may not be captured in asmall soil sample of 1to 2 grams. As
individual particles of these radionuclides can make a significant impact on analytical results, small
soil samples taken from the same site can produce analytical results that are very different

(i.e., poor accuracy). However, the Am and Pu isotopes are co-located (e.g., Am-241 is a daughter
product of Pu-241), and the relative concentrations between different samples from the same site
(i.e, theratio of Am to Pu isotope concentrations) should be equal. Based on process knowledge and
demonstrated by analytical results from previously sampled Soils sites, the ratio between Am and Pu
isotopes in soil contamination from any given source is expected to be the same throughout the
contaminant plume at any given time. Therefore, if the ratios are known and one of these isotopic

concentrations is known, the concentrations of the other isotopes can be estimated.

Am-241 isreported by the gamma spectrometry method as well as the isotopic Am method. Asthe
gamma spectrometry measurement is based on amuch larger soil sample (usually 1 liter), the particle
distribution problem discussed above is greatly diminished and the probability of the result being
representative of the sampled site is much improved. Therefore, the ratios between the Am and Pu
isotopes will be established using the isotopic analytical results and these ratios will be used to infer
concentrations of Pu isotopes using the gamma spectrometry results for Am-241. These inferred Pu
values will be more representative of the sampled area than the isotopic results.
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Based on the methodical selection of sample locations and the use of Am and Pu concentrations that
are more representative of the sampled area, the analytical data acquired during the CAU 570 CAl are
considered to adequately represent contaminant concentrations of the sampled population.

Comparability

Field sampling, as described in the CAIP (NNSA/NSO, 2012a), was performed and documented in
accordance with approved procedures that are comparable to standard industry practices. Approved
analytical methods and procedures per DOE were used to analyze, report, and validate the data.
These are comparable to other methods used not only in industry and government practices, but
(most importantly) are comparable to other investigations conducted for the NNSS. Therefore,
CAU 570 datasets are considered comparable to other datasets generated using these same,
standardized DOE procedures, thereby meeting DQO requirements.

Also, standard, approved field and analytical methods ensured that the data were appropriate for
comparison to the investigation action levels specified in the CAIP.

Compl eteness

The CAIP (NNSA/NSO, 2012a) defines acceptable criteria for completeness to be that the dataset is
sufficiently complete to be able to make the DQO decisions. Thisisinitialy evaluated as 80 percent
of the CAS-specific analytes identified in the CAIP having valid results. Rejected data (either
qualified as rejected or datathat failed the criterion of sensitivity) were not used in the resolution of
DQO decisions and are not counted toward meeting the compl eteness acceptance criterion.

As no data were qualified as rejected, the dataset for CAU 570 has met the general completeness
criteria. Sufficient information is available to make the DQO decisions.

B.1.1.1.2 DQO Provisions To Limit False-Positive Decision Error

The false-positive decision error was controlled by assessing the potential for fal se-positive analytical
results. QA/QC samples such as method blanks were used to determine whether a false-positive
analytical result may have occurred. This provision is evaluated during the data validation process
and appropriate qualifications are applied to the data when applicable. There were no data
qualifications that would indicate a potential false-positive analytical resuilt.
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Proper decontamination of sampling equipment also minimized the potential for cross-contamination
that could lead to a false-positive analytical result.

B.1.1.2 Decision Il

Decision |1 as presented in the CAIP (NNSA/NSO, 20124) is as follows: “Is sufficient information
available to evaluate potential CAAS?’ Sufficient information is defined to include the following:

» Thelateral and vertical extent of COC contamination
* Theinformation needed to predict potential remediation waste types and volumes
* Any other information needed to evaluate the feasibility of remediation alternatives

A corrective action will be determined for any site containing a COC. The evaluation of the need for

corrective action will include the potential for wastes that are present at the site to cause the future
contamination of site environmental mediaif the wastes were to be released.

For Study Groups 2 and 4, there were no COCs detected outside the DCBs (as defined in the CAIP).
Therefore, Decision |1 was resolved. The following describes the Decision |1 sampling that was
conducted for other study groups:

Sudy Group 1

Based on the data evaluation and the proposed scenario, COCs were identified in Study Group 1 at
sample locations A007 and A 137 because the 95 percent UCL of TED at these locations was greater
than the FAL of 25 mrem/OU-yr. To determine the extent of the area where the Occasional Use Area
TED exceeded the FAL, a TRS was conducted in a dense circular pattern around A137 to aradius of
about 30 m (Figure A.3-3). A correlation of radiation survey valuesto TED values as described in
Section A.2.6 was conducted. The radiation survey and TED values exhibited a correlation of 0.97.
This correlation exceeds the minimum criteria of 0.8 as set in the Soils RBCA document
(NNSA/NSO, 2012c). The corrective action boundary was established to encompass the TRS isopleth
of 44.2 multiples of background. The soil within this boundary was excavated, and verification

samples demonstrated that no further corrective action was required.
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Sudy Group 3

The extent of the PSM was defined by the physical dimensions of each item. Thiswas verified by the
absence of COCsin samples C0O1 through C09, collected around the lead pads; and in verification
samples C010 through C014, collected from soils beneath lead bricks/plates (Section A.5.5).

For the stained soil area, the extent of contamination was determined by the presence of discolored
soil. Thiswas verified by the absence of COCsin sample CO15, collected from the soil at the bottom
of the excavation after the corrective action (Section A.5.5).

B.1.1.3 Sampling Design

The CAIP (NNSA/NSO, 2012a) stipulated that the following sampling processes would
be implemented:

» Sampling of sample plotswill be conducted by a combination of judgmental and probabilistic
sampling approaches.

Result. The locations of the plots were selected judgmentally, and samples were collected
within each plot probabilistically as described in Section A.2.0.

» Judgmental sampling will be conducted at other releases and at |ocations of potential
contamination identified during the CAI.

Result. All judgmental sampling was conducted as prescribed in the CAIP. However,
additional sampling was conducted at the debrisfield. This area was defined by the visual
survey based on the presence of debris. This defined area was characterized using
probabilistic soil sampling by collecting 12 samples from unbiased locations.

B.1.2 Conduct a Preliminary Data Review

A preliminary data review was conducted by reviewing QA reports and inspecting the data.

The contract analytical laboratories generate a QA nonconformance report when data quality does not
meet contractual requirements. All data received from the analytical laboratories met contractual
requirements, and a QA nonconformance report was not generated. Data were validated and verified
to ensure that the measurement systems performed in accordance with the criteria specified in the
Soils QAP (NNSA/NSO, 2012b). The validated dataset quality was found to be satisfactory.
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B.1.3 Select the Test and Identify Key Assumptions

Thetest for making DQO decisions for radiological contamination was the comparison of the TED to

the FAL of 25 mrem/OU-yr. For other types of contamination, the test for making DQO decisionswas

the comparison of the maximum analyte result from each release to the corresponding FAL. All

radiological FALswere based on an exposure duration to a site worker using the Occasional Use Area

exposure scenario. All chemical FALs were based on an exposure duration to a site worker using the

Industrial Area scenario.

The key assumptions that could impact a DQO decision are listed in Table B.1-4.

Table B.1-4
Key Assumptions

Exposure Scenario

Occasional Use Area

Affected Media

Surface, shallow, and subsurface soil

Location of
Contamination/Release
Points

Contamination investigated in Study Groups 1 and 2 is assumed to be present in
surface soils that have been deposited in an annular pattern surrounding GZs.
Contamination investigated in Study Group 3 is assumed to be located in surface soil
directly below or adjacent to contaminated debris or spills. Contamination investigated
in Study Group 4 is assumed to be present in varying configurations depending on the
different scenarios identified for Study Group 4. In the case of windrows, contamination
is assumed to be present uniformly throughout the entire windrow. In the case of soil
piles, staked areas, and sedimentation areas, contamination is assumed to be present
in surface and shallow subsurface soils. For mechanically disturbed areas,
contamination is assumed to be present uniformly from the surface to the native

soil interface.

Transport Mechanisms

Surface water runoff serves as the major driving force for lateral migration of
contaminants while percolation of precipitation or runoff through subsurface media
provides a driver for vertical transport of contaminants. Wind may cause limited
resuspension and transport of windborne contaminants; however, this transport
mechanism is less likely to cause migration of contamination at levels exceeding FALs.

Preferential Pathways

Vertical transport is expected to dominate over lateral transport due to small surface
gradients. However, the CAU is located on an alluvial fan that drains to Yucca Flat, so
there is some potential for lateral transport.

Lateral and Vertical Extent
of Contamination

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

Groundwater Impacts

None

Future Land Use

Nuclear Test Zone

Other DQO Assumptions

Not Applicable
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B.1.4 Verify the Assumptions

The results of the investigation support the key assumptionsidentified in the CAU 570 DQOs and
Table B.1-4. All data collected during the CAl supported the CSM, and arevision to the CSM as

described in Section A.6.2 was necessary.

B.1.4.1 Other DQO Commitments

The CAIP (NNSA/NSO, 2012a) made the following commitments:

1. Sample plots for the release scenarios of Study Groups 1 and 2 will be determined
judgmentally based on the highest result of the aerial and ground-based radiological surveys.
Thiswill be donein an effort to find locations where the internal dose contributes the greatest
amount to TED.

Result: Decision | was resolved by the collection of environmental samplesin four sample
plots (two per study group) as required in the CAIP.

2. External dose (penetrating radiation dose for the purposes of this document) for Study Groups
1 and 2 will be determined by collecting in situ measurementsusing TLDs. The TLD
measurementswill be taken at a height of approximately 1 m. For sample plots, the TLDswill
be located in the approximate center of the plot. The TLDs to determine Study Group 1 extent
will be located radially emanating from the sample plots.

Result: One TLD each was placed at the center of the sample plots. The 95 percent UCL of
the average TED exceeded the Occasional Use Area FAL at two locations. The other TLDs
were placed in aradial pattern emanating from the highest radiological readings.

3. For the Study Group 3 investigation, a judgmental sampling approach will be used to
investigate the likelihood of the soil containing a COC. Biasing factors such as stains,
presence of lead bricks, broken lead-acid batteries, and wastes suspected of containing
hazardous or radiological components will be used to select the most appropriate
Decision | samples.

Result: Lead bricks and plates were removed from locations throughout the CAU.
Confirmation samples were then collected from soil beneath where lead had been located.
Eight soil samples were collected to demonstrate that |ead pads had not contaminated the
surrounding soil. During the visual survey, a debris field was identified, and a probabilistic
sample plan for the area was generated. Twelve soil samples were collected and analyzed to
characterize the nature of the potential contaminants. A sample from the pile of wax and a soil
sample from beneath the wax pile were also collected. No contaminants were present in
concentrations that exceeded the associated FAL.
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4. For the Study Group 4 investigation, the selection of sample locations to determine the
presence of contamination will be based on the likelihood of a contaminant release. That
likelihood will be established based on process knowledge, radiological surveys, geophysical
anomalies, lithology, site knowledge, previous sample results, professional experience, visual
indicators, potential contaminant characteristics, and any other biasing factor. Individual
sampl e results rather than average concentrations will be used to compare to FALS.

Result: Samples were collected from windrows areas, soil piles, sedimentation areas, staked
areas, and disturbed areas based on the presence of biasing factors such as visual indicators
and the highest radiological readings from each type of area. Individual sample results were
used to compare to FALs

B.1.5 Draw Conclusions from the Data

This section resolves the DQO decisions for CAU 570.

B.1.5.1 Decision Rules for Both Decision | and Il

Decision rule: If COC contamination is inconsistent with the CSM or extends beyond the spatial
boundaries identified in Section A.5.2 of the CAIP, then work will be suspended, and the
investigation strategy will be reconsidered, else the decision will be to continue sampling.

* Resault: The COC contamination was found to be consistent with the CSM and did not extend
beyond the spatial boundaries.

B.1.5.2 Decision Rules for Decision |

Decision rule: If the population parameter of any COPC in the Decision | population of interest
exceeds the corresponding FAL, then that contaminant isidentified as a COC, and Decision ||
samples will be collected, else no further investigation is needed for that release in that population.

* Result: PSM was present and COCs were assumed to be present within the established DCBs
in Study Groups 2 and 3. Radiological contamination exceeding the FAL was also found at
Study Group 1. Therefore, Decision |1 needed to be resolved. No COCs were identified at
Study Group 4; therefore, Decision 11 was not required.
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Decision rule: If aCOC exists at any CAS or study group, then a corrective action will be

determined, else no further action is required.

* Result: Because COCswereidentified at Study Groups 1, 2, and 3, corrective actions
are required.

Decision rule: If awasteis present that, if released, has the potential to cause future contamination of

site environmental media, then a corrective action will be determined, else no further corrective

action will be necessary.

* Result: PSM was present at Study Group 3. Therefore, a corrective action is required for each
item of PSM.

B.1.5.3 Decision Rules for Decision Il

Decision rule: If the population parameter (the observed concentration of any COC) in the
Decision |1 population of interest exceeds the corresponding FAL or potential remediation waste
types have not been adequately defined, then additional samples will be collected to compl ete the
Decision |l evaluation, else the extent of the COC contamination has been defined.

* Resault: Decision Il wasresolved for the items of PSM and the radiological COCs at
Study Group 1 as described in Sections A.3.3 and A.5.3. Wastes were characterized as
described in Section A.7.2. Therefore, no additional information is needed to compl ete the
Decision |1 evaluation.
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C.1.0 Risk Assessment

The RBCA process used to establish FALs is described in the Soils RBCA document

(NNSA/NSO, 2012b). This process conforms with NAC Section 445A.227, which lists the
requirementsfor siteswith soil contamination (NAC, 2012a). For the evaluation of corrective actions,
NAC Section 445A.22705 (NAC, 2012b) requires the use of ASTM Method E1739 (ASTM, 1995) to
“conduct an evaluation of the site, based on the risk it poses to public health and the environment, to

determine the necessary remediation standards or to establish that corrective action is not necessary.”

For the evaluation of corrective actions, the FALs are established as the necessary remedial standard.

The ASTM Method E1739 defines three tiers (or levels) of evaluation involving increasingly

sophisticated analyses.

Tier 1 evaluation. Sample results from source areas (highest concentrations) are compared to
Tier 1 action levels based on generic (non-site-specific) conditions (i.e., the PALs established
inthe CAU 570 CAIP[NNSA/NSO, 20124]). The FALs may then be established asthe Tier 1
action levels, or the FALs may be calculated using a Tier 2 evaluation.

Tier 2 evaluation. Conducted by calculating Tier 2 action levels using site-specific
information as inputs to the same or similar methodology used to calculate Tier 1 action
levels. The Tier 2 action levels are then compared to individual sample results from
reasonabl e points of exposure (as opposed to the source areas asisdonein Tier 1) on a
point-by-point basis.

Tier 3 evaluation. Conducted by calculating Tier 3 action levels on the basis of more
sophisticated risk analyses using methodol ogies described in Method E1739 that consider
site-, pathway-, and receptor-specific parameters.

The RBCA decision process stipulated in the Soils RBCA document (NNSA/NSO, 2012b) is

summarized in Figure C.1-1.
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Figure C.1-1
RBCA Decision Process
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It is assumed that contamination exceeding the FAL is present and requires corrective action within
the following DCBs.

* Thecrater area at the Sugar GZ
« TheEagleCA

The following PSM is assumed to contain sufficient quantities of hazardous chemicals to cause the
underlying soil to exceed a FAL when the PSM is eventually released to the soil:

* Lead padsat Study Group 3

The contamination associated with these releases is assumed to exceed FALs and require corrective
action. Therefore, the need for corrective action will not be included in thisrisk evaluation. However,
it will be included in the evaluation of corrective actions.

There were no elevated TRS values detected around the UGTA Releases that would indicate the
potential presence of COCs originating from any of these release sites.

In addition, soil exceeding the radionuclide FAL at Study Group 1 was removed under an interim
corrective action during the CAl. However, thisrisk evaluation is intended for use in making
corrective action decisions for CAU 570 conditions at the conclusion of the CAl (after any interim
corrective actions are completed).

C.1.1 Scenario

CAU 570, Area 9 Yucca Flat Atmospheric Test Sites, comprises the following six CASswithin
Area 9 of the NNSS:

» 02-23-07, Atmospheric Test Site - Tedla

e 09-23-01, Atmospheric Test Site T-9

e 09-23-11, Atmospheric Test Site S-9G

o 09-23-14, Atmospheric Test Site - Rushmore
e (09-23-15, Eagle Contamination Area

e 09-99-01, Atmospheric Test Site B-9A
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CAS 02-23-07 (referred to as Teslain this document), the third of the Teapot series, was a
weapons-related test detonated at the T-9b tower site atop a 300-ft tower. The test was detonated on
March 1, 1955, and had ayield of 7 kt (Maag et al., 1981).

CAS 09-23-10 (referred to as Sugar in this document), the sixth nuclear test of Operation
Buster-Jangle, thefirst of the Jangle phase, was a weapons-effectstest detonated from a 1-m platform.
The detonation created a crater 28 m in diameter by 6.4 m deep. Test objectivesincluded evaluating
civil or military effects of a nuclear detonation on various targets such as military hardware. The test
was detonated on November 19, 1951, and had ayield of 1.2 kt (GE, 1979).

CAS 09-23-11 (referred to as Ganymede in this document), the 36th test of Operation Hardtack |1,
was a safety experiment detonated at ground level inside a gravel containment that consisted of a
wooden structure covered with 20 ft of gravel. The test took place on October 30, 1958, and had
zeroyield (H&N, 1959). The gravel gertie structure at Ganymede was previously investigated under
the Industrial Sites CAU 139 and was identified as CAS 09-23-01. Asaresult of CAU 139
investigation (NNSA/NSO, 2007), an FFACO UR was established for the assumed presence of COCs
within the structure.

CAS 09-23-14 (referred to as Rushmore or Balloon Pad in this document), the 23rd test of Operation
Hardtack 11, was detonated at the B-9A balloon pad after rehabilitation of the pad. The device was
suspended 500 ft in the air by a 67-ft-diameter balloon tethered to the B-9A pad. The weapons-rel ated
test took place on October 22, 1958, and had ayield of 188 tons (H& N, 1959).

CAS 09-23-15 (referred to as Eagle in this document), is afenced mound of soil and debris located
east of the U9av crater. The fenced areaiisless than 0.5 acres and is posted as an HCA. Eagle, the
17th test of Operation Niblick, was aweapons-related test that took place on December 12, 1963, and
had ayield of 5.3 kt (DOE/NV, 2000). During the Eagle test, the line-of-sight pipe ruptured, venting
nuclear material to the atmosphere while damaging and scattering the pipe cap as well as associated
structures and experiments (Olsen, 1964). The contaminated debris and soil from the Eagle test were

collected in amound and later fenced and identified as an HCA.
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CAS 09-99-01 (referred to as Balloon Pad in this document) was the site of seven weapons-related
balloon tests in 1957 as part of Operation Plumbbob. The contamination from the tests was due
primarily to induced activity in the soil (GE, 1979).

Teststhat are al so included and evaluated in the closure of CAU 570 are underground tests throughout
the area with a documented release to surface soils (referred to as UGTA Releases in this document).
Theseinclude Ajax, Eagle, Pleasant, Brazos, Eel, and Hod-B (Red). The releases from these tests
occurred from 1962 to 1970 and consisted of atmospheric deposition of radionuclides.

C.1.2 Site Assessment

The CAU 570 study groups were investigated to identify the sources of release, both chemical and
radiological. During the investigation, historical records and photographs were reviewed to determine
the potentia significant transport and exposure pathways, the regional hydrogeologic and geologic
characteristics for the CAU, and the current or potential future use of the site. Visual surveys and
TRSs were conducted to determine the appropriate locations for the collection of soil samples.
Samples were collected, and the results were reviewed to determine whether COCs were present.
Major contaminants at CAU 570 consist of radioisotopes from nuclear testing at levelslessthan FALs
in the area outside the DCBs with the exception of one soil plot (A137) and one TLD only location
(A0Q7). Contaminant concentration levelsin excess of FALs are assumed to exist inside the DCBs.

Migration pathways for contamination include windborne material and materials displaced from
excavation activities. The area of CAU 570 isflat, dotted with craters from various underground
detonations, and gently slopesto the southeast. No significant drainages were identified in the area, so
sediment samples were collected from areas where water from the area appears to pool. It isalso
apparent that water from the area runsinto the craters in the area, but no soil samples were collected
from craters because the craters were not determined to be stable and therefore were unsafe to enter.
Subsurface migration pathways at CAU 570 are expected to be predominately vertical. The average
annual precipitation at the nearest rain gauge station to CAU 570 is 16.80 cm, and the depth to
groundwater in this areais approximately 525 m (NNSA/NSO, 2012a).

During the historical records review, it was revealed that there have been rel eases from other tests
throughout the area, although TRSs revealed no significant impact to the area.
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C.1.3 Site Classification and Initial Response Action

The four major site classificationslisted in Table 3 of the ASTM Standard are (1) immediate threat to
human health, safety, and the environment; (2) short-term (0 to 2 years) threat to human health, safety,
and the environment; (3) long-term (greater than 2 years) threat to human health, safety, or the
environment; and (4) no demonstrated long-term threats.

Based on the CAl and the completion of interim corrective actions, the area no longer contains
contaminants that present an immediate threat to human health, safety, and the environment;
therefore, no additional interim response actions are necessary at these sites. However, contamination
is present within the craters, a soil pile, and agravel gertie that, if excavated, could pose athreat to
human health, safety, and/or the environment. PSM is also present in the form of lead pads.
Therefore, CAU 570 has been determined to be a Classification 2 site as defined by ASTM

Method E1739.

C.1.4 Development of Tier 1 Action Level Lookup Table

Tier 1 action levels are defined as the PALs listed in the CAIP (NNSA/NSO, 2012a) as established
during the DQO process. The PALS represent avery conservative estimate of risk, are preliminary in
nature, and are generally used for site screening purposes. Although the PALs are not intended to be
used as FALs, FALs may be defined asthe Tier 1 action level (i.e., PAL) value if implementing a
corrective action based on the Tier 1 action level is appropriate.

The PALs are based on the Industrial Area exposure scenario, which assumes that afull-time
industrial worker is present at a particular location for hisor her entire career (8 hr/day, 250 day/yr for
aduration of 25 years). The 25-mrem/yr dose-based Tier 1 action level for radiological contaminants
is determined by calculating the dose a site worker would receive if exposed to the site contaminants
over an annual exposure period of 2,000 hours.

The Tier 1 action levels for chemical contaminants are the following PALs as defined in the CAIP:

« EPA Region 9 RSLs (EPA, 2013).

» Background concentrations for RCRA metals are evaluated when natural background exceeds
the PAL, asis often the case with arsenic. Background is considered the mean plus two times
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the standard deviation of the mean based on data published in Mineral and Energy Resource
Assessment of the Nellis Air Force Range (NBMG, 1998; Moore, 1999).

» For COPCs without established RSLs, a protocol similar to EPA Region 9 is used to establish
an action level; otherwise, an established value from another source may be chosen.
Although the PALs are based on an Industrial Area scenario, no industria activities are conducted at
this site, and there are no assigned work stations in the surrounding area. Therefore, the use of an
industrial scenario is overly conservative and is not representative of current land use.

C.1.5 Exposure Pathway Evaluation

For all CASs, the DQOs stated that site workers could be exposed to COCs through oral ingestion,
inhalation, or dermal contact (absorption) of soil or debris due to inadvertent disturbance of these
materials or irradiation by radioactive materials at the CASs. The potential exposure pathways would
be through worker contact with the contaminated soil or various debris currently present at the site.
The limited migration demonstrated by the analytical results, elapsed time since the releases, and
depth to groundwater support the selection and evaluation of only surface and shallow subsurface
contact as the compl ete exposure pathways. Ingestion of groundwater is not considered to be a
significant exposure pathway.

C.1.6 Comparison of Site Conditions with Tier 1 Action Levels

An exposure time based on the Industrial Area scenario (2,000 hr/yr) was used to calculate the Tier 1
action levels (i.e., PALS). For radiological contaminants, the 95 percent UCL of dose values were
calculated for comparison to the Tier 1 action level based on an exposure time of 2,000 hr/yr.
Individual chemical analytical results were directly compared to chemical PALs.

All sampled locations at each CAU 570 study group that exceed a Tier 1 action level (i.e., PAL) are
listed in Table C.1-1. No chemica contamination was detected at any sample location that exceeded
the Tier 1 action level. Based on the unrealistic but conservative assumption that a site worker would
be exposed to the maximum dose calculated at any sampled location outside any DCB, this site
worker would receive a 25-mrem dose at each of these study group locations in the exposure times
listedin Table C.1-2.
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Locations Where TED Exceeds the Tier 1 Action Level at CAU 570 (mrem/IA-yr)

Study Group Location Average TED 95% UCL TED
Study Group 1 (Balloon Pad) A136 138.4 155.2
Study Group 1 (Tesla) A139 53.8 63.3
Study Group 2 (Sugar) BO1 66.8 70.3
Study Group 2 (Ganymede) B02 78.7 88.3
D01 128.6 138.0
D02 414 48.0
D03 28.1 30.8
D04 47.1 55.9
D05 324 33.2
D06 49.7 53.2
D07 50.4 58.7
D08 55.7 60.4
D09 46.8 49.9
D10 32.6 34.5
D15 164.5 175.5
Study Group 4 D16 153.7 173.8
D17 174.3 188.6
D18 148.1 161.4
D20 95.4 104.4
D21 147.5 158.7
D22 178.3 195.5
D23 47.2 50.1
D24 49.5 53.3
D25 63.9 68.5
D26 81.4 90.0
D27 121.4 132.5
D28 39.3 40.2
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Table C.1-1
Locations Where TED Exceeds the Tier 1 Action Level at CAU 570 (mrem/IA-yr)

(Page 2 of 2)

Study Group Location Average TED 95% UCL TED
D29 41.0 43.7
D30 59.0 63.8
St(‘ég{nﬁ]f;g’)“ D32 24.1 28.3
D33 67.3 74.0
D34 55.0 59.2
Bold indicates the values exceeding 25 mrem/yr.
Table C.1-2
Minimum Exposure Time to Receive a 25-mrem Dose
Study Group Maxli_r(rjlfj?‘y(l))r:)(s)(fe for Average TED Exp':/ggsjrpeu'??me
Each Study Group (mrem/IA-yr) (hours)
Study Group 1 (Tesla) AO051 151.9 329
Study Group 1 (Balloon Pad) A136 138.4 361
Study Group 2 (Sugar) BO1 66.8 749
Study Group 2 (Ganymede) B02 78.7 635
Study Group 4 D22 178.3 280

C.1.7 Evaluation of Tier 1 Results

For the locations exceeding Tier 1 action levels for radionuclide contamination listed in Table C.1-1,
NNSA/NFO determined that remediation to the Tier 1 action level is not appropriate. The risk to
receptors from contaminants at CAU 570 is due to chronic exposure to radionuclides (i.e., receiving a
dose over time). Therefore, the risk to areceptor is directly related to the amount of time areceptor is
exposed to the contaminants. A review of the current and projected use at al sitesin CAU 570
determined that workers may be present at these sites for only afew hours per year

(see Section C.1.10), and it is not reasonabl e to assume that any worker would be present at this site
for 2,000 hr/yr (DOE/NV, 1996). Therefore, it was determined to conduct a Tier 2 evaluation.
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For the chemical contamination assumed to require corrective action (i.e., the PSM), it was
determined that remediation to the Tier 1 action levels was feasible and appropriate. Therefore, the
FALsfor chemical contaminants at CAU 570 were established at the Tier 1 action levels.

C.1.8 Tier 1 Remedial Action Evaluation

No remedial actions of radiological contaminants are proposed based on Tier 1 action levels.

C.1.9 Tier 2 Evaluation

No additional data were needed to complete a Tier 2 evaluation.

C.1.10Development of Tier 2 Action Levels

The Tier 2 action levels are typically compared to contaminant values that are representative of areas
at which an individua or population may come in contact with a COC originating from a CAS. This
concept isillustrated in the EPA’s Human Health Evaluation Manual (EPA, 1989). This document
states that “the area over which the activity is expected to occur should be considered when averaging
the monitoring data for a hot spot. For example, averaging soil data over an areathe size of a
residential backyard (e.g., an eighth of an acre) may be most appropriate for evaluating residential
soil pathways.” When evaluating industrial receptors, the area over which an industrial worker is
exposed may be much larger than for residential receptors. For asite that islimited to industrial uses,
the receptor would be a site worker, and patterns of employee activity would be used to estimate the
area over which the receptor is exposed. This can be very complicated to calculate, as industrial
workers may perform routine activities at many locations where only a portion of these locations may
be contaminated. A more practical measure of integrated risk to radiological dose for an industrial
worker isto calculate the portion of total work time that the worker isin proximity to elevated
radioactivity—and, therefore, able to receive a dose.

For the development of radiological Tier 2 action levels, the annual dose limit for a site worker is
25 mrem/yr (the same as was used for the Tier 1 evaluation). The Tier 2 evaluation is based on a
receptor exposure time that is more specific to actual site conditions. The maximum potential
exposure time for the most exposed worker at any CAU 570 CAS was determined based on an

evaluation of current and reasonable future activities that may be conducted at the site.
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Activities on the NNSS are strictly controlled through aformal work control process. This process
requires facility managersto authorize all work activitiesthat take place on the land or at the facilities
within their purview. As such, these facility managers are aware of al activities conducted at the site.
The facility managers responsible for the area of CAU 570 identified the general types of work
activities that are currently conducted at the site, to include fencing/posting inspection, maintenance
workers, and military trainees. Site activities that may occur in the future were identified by assessing
tasks related to maintenance of existing infrastructure and long-term stewardship of the site

(e.g., ingpection and maintenance of UR signs or trespassers). In order to estimate the amount of time
asite worker might spend conducting current or future activities, the NNSA/NFO and/or M&O
contractor departments responsible for these activities were consulted. Under the current and
projected future land use at each of the CAU 570 CASs, the following workers were identified as
being potentially exposed to site contamination:

* Inspection and Maintenance Wor ker. Workers sent to conduct the annual inspection of the
URs. The URsrequire a periodic inspection to ensure that any required controls are intact and
legible. This may require two people to spend up to 10 hr/yr at CAU 570.

» Trespasser. Thiswould include workers or individuals who do not have a specific work
assignment at one of the CASs. Although the sites will be posted with warning signs, workers
could potentially inadvertently enter these CAS areas and come in contact with site
contamination. Thisis assumed to be an infrequent occurrence (i.e., once per year) that would
result in a potential exposure of less than a day (8 hours).

Under the current land use at each of the CAU 570 study groups, the most exposed worker would be
the inspection and maintenance worker who would not be exposed to site contamination for more
than 10 hr/yr. Based on the conservative assumption that the most exposed worker would be exposed
to the maximum dose measured at any sampled location outside any DCB for the entire 10 hours, this
worker would receive a maximum potential dose at each study group as listed in Table C.1-3.

In the CAU 570 DQOs, it was conservatively determined that the Occasional Use Area exposure
scenario (aslisted in Section 3.1.1 of the CAIP [NNSA/NSO, 2012a]) would be appropriate in
calculating receptor exposure time based on current land use at all CAU 570 CASs. This exposure
scenario assumes exposure to site workers who are not assigned to the area as aregular work site, but
may occasionally use the site for intermittent or short-term activities. Site workers under this scenario
are assumed to be on the site for an equivalent of 80 hr/yr. Asthe use of this scenario provides amore
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Table C.1-3
Maximum Potential Dose to Most Exposed Worker at CAU 570 Study Groups
Study Most Exposure Maximum
Group Exposed Worker Time Potential Dose
Inspection and
Study Group 1 Maintenance Worker 10 hrlyr 2.7 mremlyr
Inspection and
Study Group 2 Maintenance Worker 10 hrlyr 0.4 mrem/yr
Inspection and
Study Group 4 Maintenance Worker 10 hrlyr 2.1 mremlyr

conservative (longer) exposure to site contaminants than the most exposed worker (based on current
and projected future land use), the devel opment and evaluation of Tier 2 action levels were based on

the Occasional Use Area exposure scenario.

C.1.11 Comparison of Site Conditions with Tier 2 Action Levels

The average and 95 percent UCL TEDs calculated using the Occasional Use Area exposure scenario
were compared to the 25-mrem/OU-yr Tier 2 action level. As shown in Table C.1-4, none of the
95 percent UCL TED values exceeded the 25-mrem/OU-yr Tier 2 action level.

Table C.1-4
Occasional Use Area Scenario TED (mrem/OU-yr)
(Page 1 of 2)

Study Group Plot/Location Average TED 95% UCL TED
AO051 7.6 8.0
Study Group 1
A136 6.9 7.8
BO1 34 35
Study Group 2
B02 4.0 4.5
D01 6.4 6.9
D02 2.1 2.4
Study Group 4 D03 1.4 15
D04 2.4 2.8
D05 1.6 1.7
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Occasional Use Area Scenario TED (mrem/OU-yr)

(Page 2 of 2)

Study Group Plot/Location Average TED 95% UCL TED
D06 25 2.7
D07 2.5 3.0
D08 2.9 3.1
D09 2.4 25
D10 1.6 1.7
D15 8.3 8.9
D16 7.8 8.8
D17 8.9 9.6
D18 7.4 8.1
D20 4.9 5.3
D21 7.5 8.0
D22 9.2 10.1
D23 2.4 2.5
S e ¢
D25 3.2 3.4
D26 4.2 4.6
D27 6.5 7.1
D28 2.0 2.0
D29 2.1 2.2
D30 3.0 3.2
D31 0.8 0.8
D32 12 1.4
D33 3.4 3.7
D34 2.8 3.0
D35 11 1.2
D36 0.4 0.6
D37 0.2 0.3
Bold indicates the value is equal to or greater than 25 mrem/yr.
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The Tier 2 action levels are typically compared to individual sample results from reasonable points of
exposure (as opposed to the source areas asisdone in Tier 1) on a point-by-point basis. Points of
exposure are defined as those locations or areas at which an individual or population may come in
contact with a COC originating from a CAS. However, for CAU 570, the Tier 2 action levels were
conservatively compared to the maximum contaminant concentration from a single point location.

C.1.12Tier 2 Remedial Action Evaluation

Based on the Tier 2 evaluation, soil contamination at CAU 570 beyond that assumed to be present
within DCBs, and in the form of PSM, is not present at levels that exceed Tier 2 action levels. The
subsurface contamination at Sugar, the waste pile at Eagle, and the lead pads at Eagle are assumed to
exceed the Tier 2 action levels. As corrective actions are practical for these releases, the Tier 2 action
level is established asthe FAL, and corrective actions are proposed.

Asthe FALsfor al contaminants that were passed on to a Tier 2 evaluation were established as the
Tier 2 action levels, aTier 3 evaluation is not necessary.
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C.2.0 Recommendations

The Tier 2 action levels are typically compared to results from reasonable points of exposure

(as opposed to the source areas asis done in Tier 1) on a point-by-point basis. Points of exposure are
defined as those locations or areas at which an individual or population may come in contact with a
COC originating from a study group. However, for CAU 570, the Tier 2 action levels were
conservatively compared to the maximum contaminant concentration from single point locations.

Soil contamination at CAU 570, beyond that assumed to be present within DCBs and in the form of
PSM, is not present at levels exceeding FALSs. The subsurface contamination at Sugar, the waste pile
at Eagle, and the lead pads at Eagle are assumed to exceed FALs and require corrective action.

The corrective actions for CAU 570 are based on the assumption that activities on the NNSS will be
[imited to those that are industrial in nature and that the NNSS will maintain controlled access

(i.e., restrict public access and residential use). Should the future land use of the NNSS change such
that these assumptions are no longer valid, additional evaluation may be necessary.

The FAL was based on an exposure time of 80 hr/yr of site worker exposure to CAS surface soils.

If the land use at Tesla or the Balloon Pad changed to a more intensive use of the site, a site worker
could be potentially exposed to site contamination for longer exposure times and be exposed to an
unacceptable level of risk. Therefore, an administrative boundary was established at Tesla and the
Balloon Pad asa BMP that would restrict amore intensive use of this site without NDEP notification.
The area a Tesla and the Balloon Pad that could potentially provide sufficient dose to cause a
full-timeindustrial worker to receive an annual dose exceeding 25 mrem was conservatively bounded
in Section A.3.7. Therefore, an administrative boundary was identified for Teslaand the Balloon Pad.
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NNSA/NSO, see U.S. Department of Energy, National Nuclear Security Administration
Nevada Site Office.

Nevada Administrative Code. 2012a. NAC 445A.227, “Contamination of Soil: Order by Director for
Corrective Action; Factors To Be Considered in Determining Whether Corrective Action
Required.” Carson City, NV. As accessed at http://www.leg.state.nv.us/nac on 16 July 2013.

Nevada Administrative Code. 2012b. NAC 445A.22705, “ Contamination of Soil: Evaluation of Site
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UNCONTROLLED When Printed



CAU 570 CADD/CR
Appendix C

Revision: 0

Date: November 2013
Page C-17 of C-17

Nevada Bureau of Mines and Geology. 1998. Mineral and Energy Resource Assessment of the Nellis
Air Force Range, Open-File Report 98-1. Reno, NV.

Olsen, JL., Lawrence Radiation Laboratory. 1964. Memorandum to R.H. Thalgott (U.S. Atomic
Energy Commission, Nevada Operations Office) titled “Interim Report — ‘' Eagle’ Event,”
10 April. Las Vegas, NV.

U.S. Department of Energy, National Nuclear Security Administration Nevada Site Office. 2007.
Corrective Action Decision Document for Corrective Action Unit 139: Waste Disposal Stes,
Nevada Test Ste, Nevada, Rev. 0, DOE/NV--1179. Las Vegas, NV.

U.S. Department of Energy, National Nuclear Security Administration Nevada Site Office. 2012a.
Corrective Action Investigation Plan for Corrective Action Unit 570: Area 9 Yucca Flat
Atmospheric Test Sites, Nevada National Security Ste, Nevada, Rev. 0, DOE/NV--1483.

Las Vegas, NV.

U.S. Department of Energy, National Nuclear Security Administration Nevada Site Office. 2012b.
Soils Risk-Based Corrective Action Evaluation Process, Rev. 0, DOE/NV--1475. Las Vegas, NV.

U.S. Department of Energy, Nevada Operations Office. 1996. Final Environmental Impact Satement
for the Nevada Test Ste and Off-Site Locations in the Sate of Nevada, DOE/EIS-0243.
Las Vegas, NV.

U.S. Department of Energy, Nevada Operations Office. 2000. United States Nuclear Tests, July 1945
through September 1992, DOE/NV--209-Rev 15. Las Vegas, NV.

U.S. Environmenta Protection Agency. 1989. Risk Assessment Guidance for Superfund, Volume l,
Human Health Evaluation Manual (Part A), EPA/540/1-89/002. Washington, DC: Office of
Emergency and Remedial Response.

U.S. Environmental Protection Agency. 2013. Pacific Southwest, Region 9: Regional Screening
Levels (Formerly PRGS), Screening Levels for Chemical Contaminants. As accessed at
http://www.epa.gov/region9/superfund/prg/ on 16 July. Prepared by EPA Office of Superfund
and Oak Ridge National Laboratory.

UNCONTROLLED When Printed



Appendix D

Closure Activity Summary

UNCONTROLLED When Printed



CAU 570 CADD/CR
Appendix D

Revision: 0

Date: November 2013
Page D-1 of D-3

D.1.0 Closure Activity Summary

The following subsections document the closure activities that were completed for CAU 570.

D.1.1 CAS 02-23-07 (Tesla) Closure Activities

Based on the results of this investigation, a corrective action of clean closure was implemented at
CAS 02-23-07. Soil containing the COCswas excavated and placed in lined intermodal containersfor
disposal at the NNSS Area5 RWMC. Also, PSM in the form of alead brick was identified that
required corrective action. All PSM and soil containing COCs were removed during the CAl. Waste
management, characterization, and disposal information is presented in Section A.7.0. A BMP of an
administrative UR (as presented in Attachment D-1) was implemented to prevent afuture site worker
from inadvertently receiving a dose exceeding 25 mrem/IA-yr if amore intensive use of the site were

to occur in the future.
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D.1.2 CAS 09-23-10 (Sugar) Closure Activities

No COCs were identified within the sampled location at Sugar. However, it is assumed that
subsurface contamination present in the Sugar crater (due to direct injection of radionuclides into the
subsurface soil from the nuclear test) exceeds the radiological FAL of 25 mrem/OU-yr. Therefore, a
corrective action of closure in place with a UR was implemented for the subsurface contamination.

The established FFACO UR for Sugar is defined by the coordinates listed in the FFACO UR form and
asillustrated in Attachment D-1. Any use of the area within the FFACO UR for activities that are
restricted by the URs will require NDEP notification. The FFACO UR signs posted at this site reads

as follows:

WARNING

SUBSURFACE RADIOLOGICAL CONTAMINATION

FFACO Site CAU 570 / CAS 09-23-10
Sugar Contamination Area
No activities that may alter or modify the containment control are
permitted in this area without U.S. Government permission.
Before working in this area,
Contact Real Estate Services at 702-295-2528

D.1.3 CAS 09-23-11 (Ganymede) Closure Activities

No COCs were identified within sampled locations at Ganymede. However, it is assumed that
subsurface contamination present in the Ganymede gravel gertie (due to direct injection of
radionuclides into the gravel mound and soil from the nuclear test) exceeds the radiological FAL of
25 mrem/OU-yr. An FFACO UR was previously implemented for this release during the
investigation of CAS 09-23-01 as part of the Industrial Sites Project. Therefore, no further

corrective action is warranted.
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D.1.4 CAS 09-23-15 (Eagle) Closure Activities

No COCswere detected within the sampled areaat CAS 09-23-15. However, PSM in the form of lead
pads and a contaminated waste pile was identified that requires corrective action. The lead pads and
contaminated waste pile were left in place, and an FFACO UR was implemented asillustrated in
Attachment D-1. The FFACO UR signsfor the lead pads and contaminated waste pile read

asfollows:

WARNING

RADIOLOGICAL CONTAMINATION

METALLIC LEAD

FFACO Site CAU 570 / CAS 09-23-15
Eagle Contamination Area
No activities that may alter or modify the containment control are
permitted in this area without U.S. Government permission.
Before working in this area,
Contact Real Estate Services at 702-295-2528

D.1.5 CAS 09-99-01 (Balloon Pad) and CAS 09-23-14 (Rushmore) Closure Activities

No COCs were detected within the sampled area at CASs 09-99-01 and 09-23-14. However, PSM in
the form of alead-acid battery and lead bricks/plates was identified that requires corrective action.
All PSM and contaminated soil were removed during the CAl as described in Appendix A.

Waste management, characterization and disposal information is presented in Section A.7.0. A BMP
of an administrative UR (as presented in Attachment D-1) was implemented to prevent afuture site
worker from inadvertently receiving a dose exceeding 25 mrem/IA-yr if amore intensive use of the

site were to occur in the future.

UNCONTROLLED When Printed



Attachment D-1

Use Restrictions

(12 Pages)

UNCONTROLLED When Printed



Use Restriction Information

CAU Number/Description: 570/Area 9 Yucca Flat Atmospheric Test Sites
Applicable CAS Number/Description: 02-23-07 Atmospheric Test Site Tesla

Contact (DOE AL/Activity): NNSA/NFO Soils Federal Activity Lead

FFACO Use Restriction Physical Description:

Surveyed Area (UTM, Zone 11, NAD 83, meters):

UR Points Northing Easting

Depth: N/A

Survey Source (GPS, GIS, etc): N/A
Basis for FFACO UR(s):

Summary Statement: N/A

Contaminants Table:

Maximum Concentration of Contaminants

Constituent Maximum Action Level Units
Concentration

Site Controls: N/A

Description: N/A

Inspection/Maintenance Frequency: N/A

Administrative Use Restriction Physical Description*:

Surveyed Area (UTM, Zone 11, NAD 83, meters):

UR Points Northing Easting
Southeast 4,108,998 584,682
South 4,108,910 584,560
West 4,109,112 584,332
Northwest 4,109,311 584,363
North Northwest 4,109,481 584,512
Northeast 4,109,493 584,724
East 4,109,228 584,741

Depth: 5 cm bgs
Survey Source (GPS, GIS, etc): GIS

*Coordinates for the Administrative Use Restriction exclude the area defined by the FFACO Use Restriction coordinates.

Note: Effective upon acceptance of closure documents by NDEP Page 1 of 2
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Use Restriction Information

Basis for Administrative Use Restriction(s):

Summary Statement:_This administrative use restriction is to protect site workers from inadvertent exposure.
Data from surface sampling indicate that a worker could potentially receive a 25 mrem dose in approximately
329 hours of exposure to the surface location with the maximum detected radioactivity. Current land use at this
site does not require site workers to be present for this amount of exposure time. However, as a best
management practice, this administrative use restriction will prevent a future (more intensive) use of the area.
The analytical results and locations of all samples collected are presented in the CADD/CR for CAU 570.

Contaminants Table:

Maximum Concentration of Contaminants for CAU 670
CAS 02-23-07, Atmospheric Test Site Tesla

Constituent Combined Dose Action Level Units
Cesium-137 151.8 25 mrem/IA-yr
Europium-152 (2000 hours of
Plutonium-239/240 exposure)
Silver-108M

Site Controls: This administrative use restriction is established at the coordinates listed above and depicted in the
attached figure. No physical site controls are required for this administrative use restriction.

Description: This administrative UR is recorded in the FFACO database, NNSA Nevada Field Office M&O GIS,
and the NNSA Nevada Field Office CAU/CAS files. No site controls are required for this administrative use
restriction other than the administrative controls for land use at the NNSS.

Inspection/Maintenance Frequency: N/A

The future use of any land related to this Corrective Action Unit (CAU), as described by the
above surveyed location, is restricted from any DOE or Air Force activity that may alter or
modify the containment control as approved by the state and identified in the CAU CR or other
CAU documentation unless appropriate concurrence is obtained in advance.

Comments: _Personnel are restricted from performing any work in this restricted area that would result in a more
intensive use of the site than the current land use (i.e., activities consistent with the Occasional Use Area exposure
scenario). Activities included in the current land use include short duration activities such as site visits, maintenance of
demarcation areas, and work on utilities. Permission to conduct any restricted activities within this area requires prior
notification to NDEP.

Submitted By: /S/ Tiffany A. Lantow Date: 11/21/2013

Note: Effective upon acceptance of closure documents by NDEP Page 2 of 2
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Use Restriction Information

CAU Number/Description: 570/Area 9 Yucca Flat Atmospheric Test Sites
Applicable CAS Number/Description: 09-23-10 Atmospheric Test Site T-9

Contact (DOE AL/Activity): NNSA/NFO Soils Federal Activity Lead

FFACO Use Restriction Physical Description:

Surveyed Area (UTM, Zone 11, NAD 83, meters):

UR Points Northing Easting
Southeast 4,109,867 585,333
Southwest 4,109,880 585,299
Northwest 4,109,913 585,315
Northeast 4,109,903 585,347

Depth: Subsurface to 25 ft bgs

Survey Source (GPS, GIS, etc): GPS
Basis for FFACO UR(s):

Summary Statement:_This FFACO use restriction is to protect site workers from inadvertent exposure. Based on
investigation results, there are no surface contaminants present in concentrations that exceed action levels.
Subsurface contamination is assumed to be present within the crater formed as a result of atmospheric testing.
The contamination, if exposed through excavation, could cause a site worker to receive a dose exceeding

25 mrem/yr.

Contaminants Table:

Maximum Concentration of Contaminants for CAU 570
CAS 09-23-10, Atmospheric Test Site T-9

Constituent Maximum Action Level Units
Concentration
Assumed presence of chemical & N/A N/A
radiological contaminants

Site Controls: The use restricted area encompasses the area where subsurface soil contamination is present that, if
excavated, is assumed to exceed the FAL of 25 mrem in 80 hours (the Occasional Use Area annual exposure scenario).
It is established at the boundary identified by the coordinates listed above and depicted in the attached figure. Site
controls include warning signs placed on the use restriction boundary.

Description: The FFACO UR is recorded in the FFACO database, NNSA Nevada Field Office M&O GIS, and the
NNSA Nevada Field Office CAU/CAS files. FFACO UR signs are posted at the site.

Inspection/Maintenance Frequency: Annual post-closure inspections will be conducted to ensure postings are
in place, intact, and legible.

Note: Effective upon acceptance of closure documents by NDEP Page 1 of 2
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Use Restriction Information

Administrative Use Restriction Physical Description*:

Surveyed Area (UTM, Zone 11, NAD 83, meters):

UR Points Northing Easting

Depth: N/A
Survey Source (GPS, GIS, etc): GIS
*Coordinates for the Administrative Use Restriction exclude the area defined by the FFACO Use Restriction coordinates.
Basis for Administrative Use Restriction(s):
Summary Statement: N/A

Contaminants Table:

Maximum Concentration of Contaminants

Constituent Maximum Action Level Units
Concentration

Site Controls: N/A
Description: N/A

Inspection/Maintenance Frequency: N/A

The future use of any land related to this Corrective Action Unit (CAU), as described by the
above surveyed location, is restricted from any DOE or Air Force activity that may alter or
modify the containment control as approved by the state and identified in the CAU CR or other
CAU documentation unless appropriate concurrence is obtained in advance.

Comments: _Personnel are restricted from performing any work in this restricted area that would result in a more
intensive use of the site than the current land use (i.e., activities consistent with the Occasional Use Area exposure
scenario). Activities included in the current land use include short duration activities such as site visits, maintenance of the

use restriction postings, maintenance of demarcation areas, and work on utilities. Permission to conduct any restricted
activities within the area requires prior notification to NDEP.

Submitted By: /S/ Tiffany A. Lantow Date: 11/21/2013

Note: Effective upon acceptance of closure documents by NDEP Page 2 of 2
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Use Restriction Information

CAU Number/Description: 570/Area 9 Yucca Flat Atmospheric Test Sites
Applicable CAS Number/Description: 09-23-15 Eagle Contamination Area

Contact (DOE AL/Activity): NNSA/NFO Soils Federal Activity Lead

FFACO Use Restriction Physical Description:

Surveyed Area (UTM, Zone 11, NAD 83, meters):

UR Points Northing Easting
Southeast 4,109,770 584,930
Southwest 4,109,770 584,917
West 4,109,810 584,917
Northwest 4,109,850 584,928
Northeast 4,109,839 584,954
East 4,109,819 584,961

Depth: Surface to 25 ft bgs

Survey Source (GPS, GIS, etc): GIS
Basis for FFACO UR(s):

Summary Statement:_This FFACO use restriction is to protect site workers from inadvertent exposure to lead
and radioactive contaminants. Metallic lead is present in the lead pads. Contamination is also assumed to be
present within the soil pile formed when debris from the Eagle underground test was pushed into a pile. The
contamination could cause a site worker to receive a dose exceeding 25 mrem/yr.

Contaminants Table:

Maximum Concentration of Contaminants for CAU 570
CAS 09-23-15, Eagle Contamination Area

Constituent Maximum Action Level Units
Concentration
Lead Metallic Lead 800 mg/kg
Assumed presence of chemical and N/A N/A
radiological contaminants

Site Controls: The use restricted area encompasses the area where the lead pads are present and where soil
contamination is assumed to exceed the FAL of 25 mrem in 80 hours (the Occasional Use Area annual exposure
scenario). It is established at the boundary identified by the coordinates listed above and depicted in the attached figure.
Site controls include warning signs placed on the use restriction boundary.

Description: The FFACO UR is recorded in the FFACO database, NNSA Nevada Field Office M&O GIS, and the
NNSA Nevada Field Office CAU/CAS files. FFACO UR signs are posted at the site.

Inspection/Maintenance Frequency: Annual post-closure inspections will be conducted to ensure postings are
in place, intact, and legible.

Administrative Use Restriction Physical Description*:

Surveyed Area (UTM, Zone 11, NAD 83, meters):

Note: Effective upon acceptance of closure documents by NDEP Page 1 of 2
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Use Restriction Information

UR Points Northing Easting

Depth: N/A
Survey Source (GPS, GIS, etc): N/A
*Coordinates for the Administrative Use Restriction exclude the area defined by the FFACO Use Restriction coordinates.
Basis for Administrative Use Restriction(s):
Summary Statement: N/A.

Contaminants Table:

Maximum Concentration of Contaminants

Constituent Maximum Action Level Units
Concentration

Site Controls: N/A
Description: N.

Inspection/Maintenance Frequency: N/A

The future use of any land related to this Corrective Action Unit (CAU), as described by the
above surveyed location, is restricted from any DOE or Air Force activity that may alter or
modify the containment control as approved by the state and identified in the CAU CR or other
CAU documentation unless appropriate concurrence is obtained in advance.

Comments: Personnel are restricted from performing any work in this restricted area that would result in a more
intensive use of the site than the current land use (i.e., activities consistent with the Occasional Use Area exposure
scenario). Activities included in the current land use include short duration activities such as site visits, maintenance of the
use restriction postings, maintenance of demarcation areas, and work on utilities. Permission to conduct any restricted
activities within the area requires prior notification to NDEP.

Submitted By: /sl Tiffany A. Lantow Date: 11/21/2013

Note: Effective upon acceptance of closure documents by NDEP Page 2 of 2
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Use Restriction Information

CAU Number/Description: 570/Area 9 Yucca Flat Atmospheric Test Sites
Applicable CAS Number/Description: 09-99-01 Atmospheric Test Site B-9A

Contact (DOE AL/Activity): NNSA/NFO Soils Federal Activity Lead

FFACO Use Restriction Physical Description:

Surveyed Area (UTM, Zone 11, NAD 83, meters):

UR Points Northing Easting

Depth: N/A

Survey Source (GPS, GIS, etc): N/A
Basis for FFACO UR(s):

Summary Statement: N/A

Contaminants Table:

Maximum Concentration of Contaminants

Constituent Maximum Action Level Units
Concentration

Site Controls: N/A
Description: N/A

Inspection/Maintenance Frequency: N/A

Administrative Use Restriction Physical Description*:

Surveyed Area (UTM, Zone 11, NAD 83, meters):

UR Points Northing Easting
Southeast 4,109,833 585,336
South 4,109,830 585,105
Southwest 4,109,997 584,718
Northwest 4,110,420 584,712
North-Northwest 4,110,630 584,945
North-Northeast 4,110,634 585,231
Northeast 4,110,386 585,457
East 4,110,164 585,458

Depth: Surface to 5 cm bgs

Survey Source (GPS, GIS, etc): GIS

*Coordinates for the Administrative Use Restriction exclude the area defined by the FFACO Use Restriction coordinates.

Note: Effective upon acceptance of closure documents by NDEP Page 1 of 2
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Use Restriction Information

Basis for Administrative Use Restriction(s):

Summary Statement:_This administrative use restriction is to protect site workers from inadvertent exposure.
Data from surface sampling indicate that a worker could potentially receive a 25 mrem dose in approximately
361 hours of exposure to the surface location with the maximum detected radioactivity. Current land use at this
site does not require site workers to be present for this amount of exposure time. However, as a best
management practice, this administrative use restriction will prevent a future (more intensive) use of the area.
The analvtical results and locations of all samples collected are presented in the CADD/CR for CAU 570.

Contaminants Table:

Maximum Concentration of Contaminants for CAU 5§70
CAS 09-99-01, Atmospheric Test Site B-9A
Constituent Combined Dose Action Level Units
Europium-152 138.4 25 mrem/IA-yr
(2000 hours of
exposure)

Site Controls: This administrative use restriction is established at the coordinates listed above and depicted in the
attached figure. No physical site controls are required for this administrative use restriction.

Description: This administrative UR is recorded in the FFACO database, NNSA Nevada Field Office M&O GIS,
and the NNSA Nevada Field Office CAU/CAS files. No site controls are required for this administrative use
restriction other than the administrative controls for land use at the NNSS.

Inspection/Maintenance Frequency: N/A

The future use of any land related to this Corrective Action Unit (CAU), as described by the
above surveyed location, is restricted from any DOE or Air Force activity that may alter or
modify the containment control as approved by the state and identified in the CAU CR or other
CAU documentation unless appropriate concurrence is obtained in advance.

Comments: Personnel are restricted from performing any work in this restricted area that would result in a more
intensive use of the site than the current land use (i.e., activities consistent with the Occasional Use Area exposure
scenario). Activities included in the current land use include short duration activities such as site visits, maintenance of the
use restriction postings, maintenance of demarcation areas, and work on utilities. Permission to conduct any restricted
activities within this area requires prior notification to NDEP.

Submitted By: /S/ Tiffany A. Lantow Date: 11/21/2013

Note: Effective upon acceptance of closure documents by NDEP Page 2 of 2
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CERTFICATE OF
RECYCLE

ISSUED TO: Navarro-Interra, LLC
COMPANY ADDRESS: Mercury NV 89023

Toxco Inc. certifies that the lead material noted in Contract
No.NI13BOOO1A was received at the Toxco Material Management
Center (TMMC) and title was assumed and the material will be .
reused as lead shielding within and in support of government or
commercial nuclear industrial application as required by the

Department of Energy Material Suspension.

-Recycle and Disposition of Contaminated Lead from Navarro-
Interra, LL.C (N-I) c/o U.S. DOE NNSA/NFO Recelved in
Shipment A13611.

____Is/Rick L. Low

Rick L. Low, TOXZ0 Materials Management Center Vice President/RSO 9/17/13

TOXCO, INC.
109 Flint Rd.
Oak Ridge TN 37830
Tneluded ; Lead Re;.n, ele AL 570
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LVF - Re Llo’hg C‘—tfh"{‘a:l\h\lh% 570 DCE |

NSTec 09/26/12
Form ' , Rev. 03
FRM-0918 NNSS LANDFILL LOAD VERIFICATION Page 1 of 2
SWO USE (Select One) AREA D 23 D 6 9!1 0C LANDFILL

For waste characlenization, approval, and/or assislance, contact Solid Waste Operation (SWQ) at 5-7898.

, REQUIRED: WASTE GERERATOR INFORMATION
{This form Is for rolioffs, dump trucks, and other onsile disposal of materials.)

Waste Generalor: Mark Heser Phone Number: 5-2124

Location / Origin: _Building 23-153 - 20 yd3 roll-off (container # 153R12) of industrial waste for disposal at Area 8, U10c
Waste Category: (check one) O Commercial Bd. industrial

Waste Type: [0 NNSS [ Putrescrible & FFACO-onsite 7 WAC Exception
(check one) ] Non-Putrescible [] Asbestos Containing Material [] FFACO-offsite - [ Historic DOE/NV
Pollution Prevention Category: (checkone) [X] Environmental management [ Defense Projects [ YMP

Poliution Prevention Category: (check one) [ ] Clean-Up { Routine

Method of Charactetization: (checkone) [ ] Sampling & Analysis B4 Process Knowtedge [ Contents
Prohibited Waste at all three Radioactive waste; RCRA waste; Hazardous waste; Free liquids, PCBs above TSCA regulatory
NNSS landfills: . levels, and Medical wastes {needles, shamps, bloody clothing).

Additional Prohibited Waste g o oidge, Animal carcasses, Wet garbage (food waste); aind Friable asbestos

at the Area 9 U10C Landfill: ; -
REQUIRED: WASTE CONTENTS ALLOWABLE WASTES
Check ail allowable wastes that are contained within this foad:

NOTE: Waste dssposal at tHe Area 8 Hydrocarbon Landfill must have come into contact with petroleum hydrocarbons or
coolants, such as: gasoiine (no benzene, lead); jet fuel; diesel fuel; lubricants and hydraulics; kerosene; asphaltic
petroteum hydrocarbon; and ethylene glycol. ) _ )

Acceptable waste at any NNSS landfill: Paper. [J Rocks / unaltered geologic materials Empty containers

[ Asphalt Metal Wood - [ Soil [ Rubber (excluding tires) 1 Demvlition debris
X plastic [ Wire [ Cable K Cloth [ insulation (non-Asbestosform) ] Cement & concrete

Manufactured items: (swamp coolers, furniture, rugs, carpet, electronic components, PPE, etc.)
Additional waste accepted at the Area 23 Mercury Landfiil: [J Office Waste [ ] FoodWaste [ Animal Carcasses
[JAsbestos  [] Friable [J Non-Friable (cortact SWO if regulated load)  Quantity:

Additional waste accepted at the Area 9 U10c Landfill: :
[0 Non-friable asbestos [J Drained automobiles and military vehicles [ Solid fractions from sand/oiliwater separators

[ Light baltasts {contact SW0) [} Drained fuel filters (gas & diesel) {1 Deconined Underground and Above
& Hydrocarbons (contact SWO) [ Other Ground Tanks
Additional waste accepted at the Area 6 Hydrocarbon Landfill: L] -
[ Septicsludge ] Rags [ Drained fuel filiers {(gas & diesel) [] Crushed non-teme plated oil fiiters
[ Plants O Soil 3 Sludge from sand/foiliwater separators [J PCBs below 50 parts per million
REQUIRED: WASTE GENERATOR SIGNATURE
Initials: {if initialed, no radiological clearance is necessary.)

The above mentioned waste was generated outside of a Controlled Waste Managen - —
knowledge; does not contain radiological materials. :’;:’:m' Survey Release for Waste Disposal
‘This containerfload meets the critesia for no
To the best of my knowledge, the waste described above contains only those mater
site. | have verified this through the waste characterization method identified abow: _ar::!:d mian-mace “d'mn'“;t:“
prohihited and allowable waste items. | have contacted Property Management and Radoon T 'h’h’":; o & I“’ for
is approved for disposal in the landfill. lﬁ Yile oo mzhinl erlli i exe: p(af’r:r::?rvey
" dueso nabcess knaudedger and origh

Print Name: Mark Heser# _/S/ Mark Heser vosom e

SIGNATURE: /s/ Signature on File DATE:S73 /5
Signature: - : . Date: 5/13/13 BN-GGAG (1005)
Note: *Food waste, office trash and animal carcasses do not require a radiclogical clearance. Freon-containing appliances

must have signed rernoval certification statement with Load Verification.” =
SWO USE ONLY S
. oad Weight {net fr s::a!e estimate): ‘rz: i ES V Certifier:. /§/ Si Ign ature on File
Printed Name & Signétiire 7
,-"

UNCONTROLLED When Printed . B



Waste Container Log

1. Container ID: S570WBC O o
] 2. Container Barcode: LVEC ~~~ S/A.
3. CAU: 570 4. CAS/Location:__ Al 5. CAS Letter___~/A
6. Container Type: SH ; ' 7. Container Size: 10 qadlesd
8. Pre-Use Inspection Checklist: Yes | No
Is the outside of the waste container free of defects (i.e., dents,
cracks, corrosion, or other defects)? ' v
Is the container lid, door, or closure in good condition? - v
Is the container capable of being secured with a lock or TID? RY/N
Are all container welds and/or seams intact and in good conditlon’? N/A
Are all container gaskets in place and in good condition? A
Is the container empty? , - v
Is the container free of liquids? ol
Are the interior surfaces of the container free of defects (| e., dents, v
cracks, corrosion, or other defects)?

Waste Handler's Signature: /S/ Mark Heser Badge No.: T85355©  Date: ia/s/1=

Note: If any item is "No,” then the container shall be segregated and a “Hold Tag” completed

and affixed. Notify the WCO, WO Manager, or deS|gnee

9. Liner(s):
Is a minimum 6-mil total Ilner(s) in place for solid wastes in drums’? (Circle: ye
OR: Are appropriate liners in place for other types of containers? (Circle: yes @
and describe Dry Cell balleiiea pwﬁmq,u\.w&o 6wl plos e Bag, .
‘OR:_If no liner(s) required, circlegWA>. ~

10. Container Markings and Labels (applied at the time of packaging):
Container ID;_s7enc ol Accumulation Start Date*; +VA

(* Not applicable to satellite accumulation areas)

Contents:___|} sac el - Em.\agzé.r (haded *530) dey cetl Alcaling botlerien.
Circle all Labels applied to container at time of packaging:

Haz. Waste Pend. Analysis (ﬁon—Hazardous> PCB - Hazardous

Rad. Mat. Pend. Analysis Hydrocarbon Asbestos Radioactive

Other (Describe):

Comments:  talsel o crleiior of bollertes mchucb: Ahese botlerren
ore_ o Ghe.rqlzeﬁ. Model # 526~ |

12/01/2011 Page 1 of 6 NI-183

UNCONTROLLED When Prlnted




E£81-IN 9 Jo ¢ abeyq LLOZ/1L0/2)
I3
SN
Aogm 4R o
Pl ‘D ' g
aquasag
BU0 o
- log dinbz Bujdweg
, T S | ‘H ‘S Qjesuly 3dd 3 R v
! >~
_ = MeN
_ o PO .
] .V* / .O -D -m
| ~ aquoseq]|
) Pyo o
log dinbg Buydureg
; T | ' Sresuly Jdd 3 D i
,. / IMaN
‘PIC
M : : a '8
: / aquosaq
By0 flo
dinbg Budweg
T i 'H " Jdd 3 o] i
MaN T
PIO T~
_ M ‘9 T d g
: aquosaq /
: J8410 [le] R
llog dinb3 Buydwesg ’
T } 1 : “H "o alesury _Jdd '3 o] i
TR LTE & N P Eo-75 - &/ - .
ks 3l uo ainjeubis s/ e L ) { n de..
el i . V/ ™ weN S T . \n_
5 — e JoTIR 9 TV TR | g .m
: 200 aguosaq
OSSESFT | 1esoH el /8] [Tt = Z v/ NI 1o %) > |
! CEL - PR S Iieg dinb3 Buijdweg
; T | ‘H o S1esuy ddd 3 ‘D o
1BqunN ebpeg | anjeubig sisAeUY - (meN pue pI0) (suojjeb) .
(Palilend HAW) JouLaA, Buipuad Jo jussaly JaqunN ql (aquosa awnjop “ a
_ M uonetwoju) uojeziajoeieyn 1 SUL0A aisepp \ ) e ol aw od >D S pejewnsy g 8
TSqUInK obpeg | eIneuBs | POIOISSY SSNN TSR pue gy | PUe @IPI0) 80AL ejsem toniom o | AU
{HM) J8]PURH SISEM, {0/puE paNaloId odA] Jusgiosqy A WD % | ey
ey H ey o] ;
r = v
' 507 sjusjuosg ‘||

[F5q 945 APmmnd 07 JSUIRIUOT) S)SEA

UNCONTROLLED When Printed



Waste Container Log  containerm: 530 be o)

, ‘PostClosure -~ | Contaminant Dsm'/: ) " 7 (units)
Package Gross Weight:__.2/a _ (kg/lb) | Package Tare Weight: /A __(kg/Ib)
Scale ID No.: /A Scale Calibration Expiration Date: /A
Signature: /s/ Mark Heser Badge No.: g .sos0 Date: /5 /.
Torque: oA (ft-lb) A

Torque Wrench ID#  ofA Torque Wrench Calibration Expiration Date: KA
Signature:  /g/ Mark Héser BadgeNo.: rps3sse - (Dater /.,

NNSSWAC WASTE FORM CRITERIA REVIEW List NNSSWAC Prohibited or Restncted Waste

Forms:
/A

Descnptlon and concurrence with actions taken to render NNSSWAC restricted waste forms
NNSSWAC compliant; _

274

Signature: /s/ Mark Heser Badge No.: 15 5355, | Date: ,_z/g/,_z

'. Final Waste Characterization (Circle all that apply):
Hazardous LLW MLLW PCB  Asbestos Beryllium
Hydrocarbon - Other: Mort :

1 it H . Trans o oo /- @ B /53 - S7aaf
Recommended Disposition/Disposal Pathway: 7 }%:430“ ] d_‘/?? 9, wroc.
Signature:  /g/ Mark Heser Badge No.: B35S Datc_a:/:,/s//‘2
Waste Disposed or Shipped for Treatment/Disposal, Date: ' ~fesd+e roil g - r2/3/12

Poll-o¥F 4o woe - 9-10-12

SJgnature: /s/ Mark Heser Badge No.: S5 s Date: 12/ Jiz.

Executed Disposal Pathway/Facility: - Y - -q UI0C JandLr il

Certificate of Treatment/Disposal Received, Date: - » feded LVF

Recommended/Compliant Treatment/Disposal Confirmed, Date: 7-15-13

WO Mgr Signature: /s/ John M. Fowler | Badge No.: 723//0 7 | Date: 07/t bot>

12/01/2011 Page S5of6 : - NI-183
UNCONTROLLED When Printed ,



Waste Container Log

1. Container ID: 570 Bot- |
2. Container Barcoder LVEC 74"~ _

3. CAU: 52 4, CAS/Location: /4 5. CAS Letter,_ s/a
12 wif - ‘
6. Container Type:_n/4 - Bodfery (osn 7. Container Size: _x/4 - Batesyy
Loy X

8. Pre-Use Inspection Checklist: Yes | No
Is the outside of the waste container free of defects (i.e., dents,
cracks, corrosion, or otheg defects)? v
Is the container lid, door, or closure in good condition? o /A
Is the container capable of being secured with a lock or TID? /A
Are all container welds and/or seams intact and in good condition? - S /A
Are all container gaskets in place and in good condition? , /A
Is the container empty? /A
Is the container free of liquids? - v G
Are the interior surfaces of the container free of defects (i.e., dents,
cracks, corrosion, or other defects)? ) "‘/ A

Waste Handler's Signature; /s/ Mark Heser Badge No.: 08 535%5¢c Date: '12/3 [1z

Note: If any item is “No,” then the container shail be segregated and a “Hold Tag” completed
and affixed. Notify the WCO, WO Manager, or designee. B :

9. Liner(s):
‘ Is @ minimum 6-mil total finer(s) in place for solid wastes in drums? (Circle: yes#nop

- OR: Are appropriate liners in place for other types of containers? (Circle: yes ;o) -
and describe ). B 5 . -

__OR:_If no liner(s) required, circlarN/A_> _

10. Container Markings and Labels (applied at the time of packaging):
Container ID:__SZwat|  Accumulation Start Date*: /A - vniversel raaity

{* Not applicable to sateflite accumulation areas).
Contents: b each — S?gﬂ+: Doy 12 volk Bedlen y Conlua
Circle all Labels applied to container at time of packaging:

Haz. Waste Pend. Analysis Non-Hazardous PCB _ Hazardous
Rad. Mat. Pend. Analysis Hydrocarbon Asbestos Radioactive
Other (Describe): Nego

‘| Comments: (D Seent 12 vold lead Acid batlen, Coning.

Rc-:l:l-&t; :A oLH;f = A/o e/acalm/!?ﬂ(t:/
Ba:H-u:‘, Ml\% 'S lecteet .

1210172011 Page 1 of 6 ) ) NI-183
UNCONTROLLED When Printed




Waste Container Log .

 Directions for Waste Container ng — Waste Hander Seftion

A Qualified Waste Handler must complete Pages 1 through 4 of the Waste Container Log for each waste container
generated. A different Qualified Waste Handler must verify each entry recorded in Section 11, Contents Log.

O NO DA WN

10.

11.

Container ID — Enter the CAU number, CAS letter, sequential number (i.e., HEAHE).

Container Barcode — Enter the barcode number that was placed on the container when it was receipt inspected.
CAU - Enter the CAU number or project designation where the waste was generated (i.e., CAU #iHt).
CAS/Location — Enter the CAS number or site location identifier where the waste was generated.

CAS Letter — Enter the CAS letter associated with the CAS via the Project Field Instruction.

" Container Type — Enter-the container type (e.g., Steel Drum, B-25 Box, Plastic Bucket).
‘Container Size — Enter the container's maximum capacity (e.g., 55 gal, 5 gal, 3.5 cubic yards).

Pre-Use Inspection Checklist — Conduct an initial pre-use inspection before placing waste in the container. If the
container condition changes after waste are placed in the container, then correct the Pre-Use Inspection section and
notify the WCO and Environmental Compliance Manager, or designee.

Liners — Circle or Describe the type(s) of liners used for the container being filled.

Container Labels/Markings (at the time of packaging) — Circle all the appropriate boxes for labels that are
placed on the container and list/describe any others applied (e.g., Container ID: #H#A##, Contents: Rinsate;
Accumulation Stari Date: 01/01/05).

Contents Log:

A. item number — A unique number designating each package, item, or increment of waste placed in the container
(e.g., 1, 2, 3). The number should match the number on the item or package physically placed in the container. .

B. Date - Date that the package is placed in the container.

C. % Contam. — Enter the percent contaminant on the waste media {example — minimum soil contamination on PPE
= 1%; saturated oil absorbent pads = 100%) . )

D. Esfimated Volume (gallons) — Estimate volume in gallons of package placed in the container. Use minus sign
(- ) for volume in gallons removed from the container (e.g. removed 2 gallons for waste management sample
analysis).

E. Waste Type (Circle and Describe) — Circle and describe in the space provided the source of the waste
~ (e.g., PPE —Tyvek, nifrile gloves, boots; Rinsate — Decon of backhoe bucket).
Absorbent Type (w/Amt. and Units} — Absorbent Type (e.9., Waste Lock, Petroset I1-G, Aquaset, None)-and

.

amount with units.

" G. TID Number - If waste is béing added to a container for the first time (i.'e., the first Contents Log item entry),

document the Tamper Indicating Device (TID) number applied as the “New” TID. When accessing a container
that is already TID'd (i.e., one or more entries already listed on the Contents Log), ensure that the TID found
applied to the container matches the last “New” TID number listed on the Contents Log, and recerd this number
as the “Old" TID number on the current entry line of the Contents Log. if the found TID does not match the
previous entry on the Contents Log, contact the project's Waste Operations Coordinator for resolution. Once
access to the container has been completed and a new TID applied, record the number of the “New” TID.

H. NNSSWAC Prohibited Waste Forms — If the waste is known or suspected to contain, or is being analyzed for
NNSSWAG LLW prohibited waste forms, then write “Known,” *Suspected,” or “Pending” as applicable, and the -
prohibited item(s); otherwise, write “None.” NNSSWAC prohibited waste forms: Free Liquids, Hazardous
Waste (unireated), Chelating Agents, Compressed Gas, Transuranic Waste, Etiological Agents,
Explosives/Pyrophorics, Reactive Chemicals.

NNSSWAC Restricted Waste Forms — If the waste is known, suspected, or is being analyzed for NNSSWAC
LLW restricted waste forms, then write “Known,” “Suspected,” or “Pending” as applicable, and the resfricted waste
form(s); otherwise, write “None.” NNSSWAC restricted waste forms: PCBs (Solids < 500ppm), Friable
Asbestos, Animal Carcasses, LDR-treated MLLW, Particulates, Beryllium (>0.1 percent); see Comments
below. :

l. Characterization Information — Sample information (i.e., sample numbers, direct waste sample numbers),
sample matrix (i.e., scil, oil, rinsate), radiological swipe survey, and additional information conceming the waste.

J.  Waste Handler (WH) Signature and Badge Number — The WH shall sign and enter his or her badge number.

K. Verifier (WH Qualified) Signature and Badge Number — The Verifier shall sigh and enter his or her badge
number.

Comments: Document actions performed to meet NNSSWAC for restricted waste forms, (e.g-, particulates:
immobilized or secured; sealed sources: list mass, component(s), radioisotopes, and activity; asbestos and/for
beryllium: how packaged, marked/labeled; animal carcasses: layered in lime) as applicable.

Note: N/A all empty fields.

12/01/2011 UNCONTROFRES WBen Printed NI-183
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Waste Container Log  containerm: 590 8o 1.

's re i Contaminant Density: v (units) |

Package Gross Weight:_ n/a (kg/lb) | Package Tare Weight: Y/ (kg/lb)
Scale IDNo.: /A Scale Calibration Expiration Date: /A

Signaturelg- / Mark Heser Badge No.: 5 o355, Date: J2/3 sz

Torque; RIA (ft-ib)

Torque Wrench ID# /A Torque Wrench Calibration Expiration Date: /4

Signature: [g/ NMark Heser Badge No.: 555550 Date: /. /2

NNSSWAC WASTE FORM CRITERIA REVIEW: List NNSSWAC Prohibited or Restricted Waste

Forms:
LEAD feil Ba:‘rzaf/ Aéqawla-a/.\ Lo Te

Aloet— aoﬂm 145 4&:41_5 /éOJMS

Description and concurrence with actions taken to render NNSSWAC restricted waste forms

NNSSWAC compliant;

)‘/&j%a—@éa—ud Lol

Signature: /S/ Mark Heser_ Badge No.: B 53550 Date: ,;,/3_/,1

Final Waste Characterization (Circie all that apply):

Hazardous LLW MLLW PCB Asbestos Beryllium
Hydrocarbon Other: /(/570& '
Recommended Dlsposmonlblsposal Pathway: 7:04%“" o M 7‘_"? Feet af"”\““

; Signature: /S/ Mark Heser Badge No.: 5 53550 Date: /44/3//;1

Waste Disposed or Shipped for Treatment/Disposal, Date: /g//,/ // 2

Signature: /S/ Majk Heser Badge No.: ‘156_5550 Date: /;/H.//?_

\ lity: Tromapimed to 15 Tee Feok Sormias Sor
Executed Disposal Pathway/Facility: ' RN recyele

| Certificate of TreatmentIDlsposal Recelved Date: CI lofed tocl — S-S/

Recommended/Compliant Treatment/Disposal Confi rmed, Date:_ /2 +/-,2

12/01/2011 Page 5 of 6 _ Rifsa
UNCONTROLLED When Printed




Waste Container Log Container ID: __ 5720 Bat L

Comments:

12/01/2011 UNCONTRBEES When Printed NI-183



Waste Container Log

| 1. Container ID;__ S 70 g ¥ e
2. Container Barcode: LVEC /200 2.

3.CAU:_S 20 4. CAS/Location:_02-23 ~ 9 }5. CAS Letter;__ .
6. Container Type: Mot/ Drimn 7. Container Size: /10 - v/ '
. [

8. Pre-Use Inspection Checklist: Yes | No
Is the outside of the waste container free of defects (i.e., dents, /
cracks, corrosion, or other defects)? -
Is the container lid, door, or closure in good condition? /
Is the container capable of being secured with a lock or TID? &
Are all container welds and/or seams intact and in good condition? -
Are all container gaskets in place and in good condition? s
Is the container empty?. 7/
Is the container free of liquids? g
Are the interior surfaces of the container free of defects (i.e., dents, /
cracks, corrosion, or aother defects)?

Waste Handler's Signature:./s/ Signature on File Badge No.: zas1 #61 Date: ¢//8/2015 |
Note: If any item is “No,” then the confainer shall be segregated and a "Hold Tag” completed
and affixed. Notify the WCO, WO Manager, or designee.

9. Liner(s): | - |
Is a minimum 6-mil total liner(s) in place for solid wastes in drums? (Circie:@no)
OR: Are appropriate liners in place for other types of containers? (Circle: yes7To)

and describe
OR: If no liner(s) required, circle: N/A.

10. Container Markings and Labels (applied at the time of packaging):
Container ID:__ 570 C 0 Z_ Accumulation Start Date*: P /A

{* Not applicable to satellite accumulation areas)

Contents___ s fent sy Yoy Calminn / B Lot D) i

Circle all Labels applied to container at time of packaging:

Non-Hazardous PCB Hazardous
Hydrocarbon ~  Asbestos Radioactive

Comments:

12/01/2011 UNCONTROLTED When Printed NI-183



Waste Container Log

Directions for Waste Container Log — Waste Hander Section

A Qualified Waste Handler must complete Pages 1 through 4 of the Waste Container Log for each waste container
generated. A different Qualified Waste Handler must verify each entry recorded in Section 11, Contents Log.

1. Container ID — Enter the CAU number, CAS letter, sequential number (i.e., ##HA#H#). )

2. Container Barcode — Enter the barcode number that was placed on the container when it was receipt inspected.

3. CAU — Enter the CAU number or project designation where the waste was generated (i.e., CAU ##¥). -

4. CAS/Location — Enter the CAS number or site location identifier where the waste was generated.

5. CAS Letter — Enter the CAS letter associated with the CAS via the Project Field Instruction.

6. Container Type — Enter the container type (e.g.. Steel Drum, B-25 Box, Plastic Bucket).

7. Container Size — Enter the container's maximum capacity {e.g., 55 gal, & gal, 3.5 cubic yards).

8. Pre-Use Inspection Checklist — Conduct an initial pre-use inspection before placing waste in the container. If the
container condition changes after waste are placed in the container, then correct the Pre-Use Inspection section and
notify the WCO and Environmental Compliance Manager, or designee.

9. Liners — Circle or Describe the type(s) of liners used for the cantainer being filled.

10. Container Labels/Markings (at the time of packaging) — Circle all the appropriate boxes for labels that are
placed on the container and list/describe any others applied (e.g., Container ID: #HH#A##; Contents: Rinsate;
Accumulation Start Date: 01/01/05).

11. Contents Log: : :

A. Item number — A unique number designating each package, item, or increment of waste placed in the container
{e.g., 1, 2, 3). The number should match the number on the item or package physically placed in the container.

B. Date — Date that the package Is placed in the container. _

C. % Contam. — Enter the percent contaminant on the waste media (example — minimum soil contamination on PPE
= 1%; saturated oit absorbent pads = 100%) .

D. Estimated Volume (gallons) - Estimate volume in gallons of package placed in the container. Use minus sign
( - ) for volume in gallons removed from the container (e.g. removed 2 gallons for waste management sample
analysis). O

E. Waste Type (Circle and Describe) — Circle and describe in the space provided the source of the waste
(e.g., PPE —Tyvek, nitrile gloves, boots; Rinsate —Decon of backhoe bucket).

F. Absorbent Type (w/Amt. and Units) — Absorbent Type (e.g., Waste Lock; Petroset lI-G, Aquaset, None} and
amount with units.

G. TID Number - If waste is being added to a container for the first time (i.e., the first Contents Log item entry),
document the Tamper Indicating Device (TID) number applied as the “New” TiD. When accessing a container
that is already TID'd {i.e., one or more entries already listed on the Contents Log), ensure that the TID found
applied to the container matches the last “New” TID number listed on the Contents Log, and record this number
as the “Old” TID number on the current entry line of the Contents Log. If the found TID does not maich the
previous entry on the Contents Log, contact the project’'s Waste Operations Coordinator for resolution. Once
access to the container has been completed and a new TID applied, record the number of the “New” TID.

H. NNSSWAC Prohibited Waste Forms - If the waste is known or suspected to contain, or is being analyzed for
NNSSWAGC LLW prohibited waste forms, then write “Known,” “Suspected,” or “Pending” as applicable, and the
prohibited item(s); otherwise, write “None.” NNSSWAC prohibited waste forms: Free Liquids, Hazardous
Waste (untreated), Chelating Agents, Compressed Gas, Transurianic Waste, Etiological Agents,
Explosives/Pyrophorics, Reactive Chemicals. E ' :

NNSSWAC Restricted Waste Forms — If the waste is known, suspected, or is being analyzed for NNSSWAC
LLW restricted waste forms, then write “Known,” “Suspected,” or “Pending” as applicable, and the restricted waste
form(s); otherwise, wiite “None.” NNSSWAC restricted waste forms: PCBs (Solids < 500ppm), Friable
Asbestos, Animal Carcasses, LDR-treated MLLW, Particulates, Beryllium (>0.1 percent); see Comments
befow. ‘ '

I. Characterization Information — Sample information (i.e., sample numbers, direct waste sample numbers),
sample matrix (i.e., soil, oil, rinsate), radiological swipe survey, and additional information conceming the waste.

J.  Waste Handler (WH) Signature and Badge Number — The WH shall sign and enter his or her badge number.

K. Verifier (WH Qualified) Signature and Badge Number — The Verifier shall sign and enter his or her badge
number. . '

Comments: Document actions performed to meet NNSSWAC for restricted waste forms, (e.g., particulates: )
immobilized or secured: sealed sources: list mass, component(s), radioisotopes, and activity; asbestos and/or
beryllium: how packaged, markedflabeled; animal carcasses: layered in lime) as applicable. @

Note: N/A all empty fields. '
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- Waste Container‘Log Container ID: __ 57040 8

Post Closure il T Contaminant Density: o ~ (units)
Packaqe Gross Weight: (kg/ib) | Package Tare Weight: ~_(kg/lb)
Scale !D\{o.: | Scale Calibration Expiration Date:
Signature: \ Badge No.: Date:
Torque: N\ (ft-lb) .
Torque Wrench IDY Torque Wrench Calibration Expiration Date:
Signature: \ Badge No.; 7 Date:

NNSSWAC WASTE FOR%CRITERIA REVIEW List NNSSWAC Prohibited or Restricted Waste

Forms:
N

N\

Description and concurrence with a%ns taken to render NNSSWAC restricted waste forms

NNSSWAC compliant:

NI
\ /A

7
Signature: _ \ Badge No.: Date:

—r—
oy

\ .
Final Waste Characterizatioh (Circle all that apply):

Hazardous LLW MLLW PCB Asbestos Beryllium
Hydrocarbon Other:

Y

Recommended Disposition/Disposal Pathway: \

Signature: Badge No.: \ Date:

Waste Disposed or Shipped for Treatment/Disposal, Date: \

Signature: -| Badge No.: \ Date:

Executed Disposal Pathway/Facility: \

Certificate of Treatment/Disposal Received, Date: ' \

Recommended/Compliant Treatment/Disposal Confirmed, Date: \

WO Mgr Signature:

12/01/2011 . Page 5 of 6 ) i NI[-183
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Waste Container Log  containeri: __ 570CO8

Comments:
6/!7&/7!3
. cadmiosa .
ft?/[q/".’) - t‘?_d‘h'LC-l-f‘!‘S tewrened and pac T ! v ialste)
batl, ¢ -\c-w—l—u‘c.l(:.. ‘Aa.:zo.a.Jm_m ‘t:-n— L\m\nf s

e/z2/ - m—Le-«:k-s .

e Mﬂa/ i = néu w&ld/v-&d Jknos Mmﬁtecﬁ'fo
recen 7 ra ’

VMH /f\d[s—"[— & /toc:"m /. - L?L

o &, o—f Doty 5o \
Thia /no-fu ol pood . atmeved ég@ CondorsrtA  4lpelved, aod aeltde
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NSTec
Form

FRM-0918 NNSS LANDFILL LOAD VERIFICATION (Q age 10f2

9/26/12
Rev. 03

L

SWO USE (Select One) AREA 123 6

= S
Xl 9/110C LANDFILL

For waste characterization, approval, and/or assistance, contact Solid Waste Operation (SWO) at 5-7898.

REQUIRED: WASTE GERERATOR INFORMATION

(This form is for rolloffs, dump trucks, and other onsite disposal of materials.)
Phone Number: 5-2124
Location / Origin:  NNSS - Area 9; CAU 570 - 1 each, 55 gallon steel drum (container # 570C01 for disposal

Waste Generator: Mark Heser

Waste Category: (check one) [] Commercial X Industrial

Waste Type: [] NNSS [0 Putrescrible BJd FFACO-onsite [J WAC Exception
{check one) [J Non-Putrescible [] Asbestos Containing Material [] FFACO-offsite [] Historic DOE/NV
Poliution Prevention Category: (check one) Environmental management [ ] Defense Projects 0 ymp

Pollution Prevention Category: (check one) Clean-Up [J Routine

Method of Characterization: (check one) B Sampling & Analysis Process Knowledge [] Contents
Prohibited Waste at all three Radioactive waste; RCRA waste; Hazardous waste; Free liquids, PCBs above TSCA regulatory
NNSS landfills: levels, and Medical wastes (needles, sharps, bloody clothing).

:tdtd}::‘:;:lazr%q?gizrﬁ?;:f Sewage Sludge, Animal carcasses, Wet garbage (food waste); and Friable asbestos

REQUIRED: WASTE CONTENTS ALLOWABLE WASTES
Check all allowable wastes that are contained within this load:

NOTE: Waste disposal at the Area 6 Hydrocarbon Landfill must have come into contact with petroleum hydrocarbons or
coolants, such as: gasoline (no benzene, lead); jet fuel; diesel fuel; lubricants and hydraulics; kerosene; asphaltic

petroleum hydrocarbon; and ethylene glycol.

Acceptable waste at any NNSS landfill:  [] Paper [1 Rocks / unaltered geologic materials ~ [] Empty containers

[J Asphalt [ Metal [ Woed Soil [[] Rubber (excluding tires)
[ Plastic [ Wire [] Cable [ cCloth [ Insulation (non-Asbestosform)

[0 Manufactured items: (swamp coolers, fumiture, rugs, carpet, electronic components, PPE, etc.)

[0 Demolition debris
[ Cement & concrete

Additional waste accepted at the Area 23 Mercury Landfill: [] Office Waste

[] FoodWaste [] Animal Carcasses

[1 Asbestos ] Friable ] Non-Friable (contact SWO ifregulated load)  Quantity:

Additional waste accepted at the Area 9 U10c Landfill:

[} Non-friable asbestos [ Drained automobiles and military vehicles [] Solid fractions from sand/oil/water separators
[J Light ballasts (contact SW0) [] Drained fuel filters (gas & diesel) [] Deconned Underground and Above

[ Hydrocarbons (contact SW0) [] Other Ground Tanks

Additional waste accepted at the Area 6 Hydrocarbon Landfill: L[]

[ septicsludge [ Rags [] Drained fuel filters (gas & diesel)
[J Plants [J Soil [ Sludge from sand/oil/water separators

[ Crushed non-teme plated oil filters
[[1 PCBs below 50 parts per million

REQUIRED: WASTE GENERATOR SIGNATURE

Initials: (if initialed, no radiological clearance is necessary.)

The above mentioned waste was generated outside of a Controlled Waste Managem
knowledge, does not contain radiological materials.

To the best of my knowledge, the waste described above contains only those materi
site. | have verified this through the waste characterization method identified above
prohibited and allowable waste items. | have contacted Property Management and |
is approved for disposal in the [andfill.

Print Name: Mark Heser _ Mﬁ‘ K;’ » /,}
Signature: s/ Mark Heser Date:_.5436/2643-

7 -
Note: “Food waste, office trash and animal carcasses do not require a radiological clearance. Freon-containing appliances

must have signed removal certification statement with Load Verification.”

Radiological Survey Release for Waste Disposal

T Is
wls container/load meets the criteria for no

. added man-made radioactive material

This containerlload meets the criteria for
Radcon Manual Table 4.2 release limits.

This container/load is exempt from survey
due fo gfocess [momeﬂ'égz:d origin.

siGNATURE: /S/ Signature on File pATE:Y) 83/1}

7 Y0 BNg646 {10105)

¥

SWO USE ONLY

20° cemmer 1S/ Signature on File

=7

Load Weight (net fr

~"Printed Name & Signatufe /

¢
UNCONTROLLED When Print

ed




NSTec / _ / / 0926112
Form Rev. 03
FRM-0918 NNSS LANDFILL LOAD VERIFICATION Page 10f 2
SWO USE (Select One) AREA [ | 23 (16 1< 9110C LANDFILL

For waste characlerization, approval, and/or assistance, contact Solid Waste O Operation (SWOQ) af 5-7898.

REQUIRED: WASTE GERERATOR INFORMATION
(This ferm is for rolloffs, dump trucks, and other onsite disposal of materials.)

Waste Generator: _Mark Heser —— Phone Number: 5-2124

Location / Origin: _Building 23-153 - 20 yd3 roli-off (container # ’?ééﬁififof industrial waste for disposal at Area 8, Ui0c
Waste Category: (check one) [0 Commercial X industrial

Waste Type: [J NNSS [ Putrescrible X FFACO-onsite [J WAC Exception
{check one) [0 Non-Putrescible [ Asbestos Containing Material [[] FFACO-offsite [0 Historic DOE/NV
Pollution Prevention Category: (check one) [X] Environmental management [] Defense Projects [ YMP

Pollution Prevention Category: (checkone) [ Clean-Up ¥ Routine

Method of Characterization: (check one) [J Sampling & Analysis X Process Knowledge DX Contents
Prohibited Waste at all three Radioactive waste; RCRA waste; Hazardous waste; Free liquids, PCBs above TSCA regulatory
NNSS landfills: levels, and Medical wastes (needles, sharps, bloody clothing).

Additional Prohibited Waste

at the Area 9 U10C Landfill: Sewage Sludge, Animal carcasses, Wet garbage (food waste); and Friable asbestos

REQUIRED: WASTE CONTENTS ALLOWABLE WASTES
Check all allowable wastes that are confained within this load:
NOTE: Waste disposal at the Area 6 Hydrocarbon Landfill must have ceme into contact with petroleum hydrocarbons or
coolants, such as: gascline (no benzene, lead); jet fuel; diesel fuel; lubricants and hydraulics; kerosene; asphaltic
petroleumn hydrocarbon; and ethylene glycol.

Acceptable waste at any NNSS landfill: [X] Paper [0 Rocks /unaltered geologic materials  [X] Empty containers

[ Asphatt Metal X Wood ] Soil [0 Rubber (excluding tires) ] Demgiition debris
K Plastc [ Wire [J Cable X Cioth ] Insulation (non-Asbestosform) ] Cement & concrete

Manufactured items: (swamp coolers, furniture, rugs, carpet, electronic components, PPE, etc.)

Additional waste accepted at the Area 23 Mercury Landfill: [J Office Waste [J FoodWaste [ Animal Carcasses
[] Asbestos  [] Friable [ Non-Friable (coritact SWO if regulated load)  Quantity:

Additional waste accepted at the Area 9 U10c Landfill:
[0 Non-friable asbestos [ Drained automobiles and military vehicles [] Solid fractions from sand/oilfwater separators

[0 Light ballasts (contact SW0) [1 Drained fuel filters (gas & diesel) [J Deconned Underground and Above

Hydrocarbons (contact SWO) [[] Other Ground Tanks

Additional waste accepted at the Area 6 Hydrocarbon Landfill: |

[0 Septicsludge [ Rags ] Drained fue! filters (gas & diesel) [0 Crushed non-teme plated oil filters

[ Plants [ Soil [ sludge from sand/oiliwater separators [1 PCBs below 50 parts per million
REQUIRED: WASTE GENERATOR SIGNATURE

Initials: (if initialed, no radiological clearance is necessary.)

The above mentioned waste was generated outside of a Controlled Waste Managen po————————
knowledge, does not contain radiclogical materials. | Radiological Survey Release for Wasts
To the best of my knowledge, the waste described above contains only those matet
site. | have verified this through the waste characterization method identified abows

prohibited and allowable waste items. | have contacted Property Management and
is approved for disposal in the landfill. ,

- Méou%ml‘i‘abbumhmmh.
; ﬁ;ﬂﬂalmﬂb&&flwhm sumy

i . /s/ Mark Heser ESPcoSR RO Se IR CHlONT 3R
Print Name: Mark Heser // s ﬁ";s’ ‘3 SIGNATUQEI /s/ Slgi"lature on FIIeDATE S'f; £

Signature: : Date: £45133 B v ~ BN06% ;we&;’

 Note: “Food waste, office trash and animal carcasses do not require a rédioiogica! clearance. Freon-containing appliances
must have signed removal certification statement with Load Verification.” _“ 4 ,,/)

USE ONLY

aciisiif dnetenn m;edgsﬁma /7 522 cemrer__ IS Signature on File
“Printed Name & Signature /

~
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w | Certificate of Disposal

This is to certify that the Waste Stream No. LITN000000011, Revision 2, shipment number
ITL14002, with container number 570C06 was shipped and received at the Nevada National

Security Site Radioactive Waste Management Complex in Area 5 for disposal as stated below.

” Mark Heser ’ N-I Waste Coordinator
” Shipped by Organization Tite

| /s! Mark Heser =713

f / Signature Date

ﬂ =0 TRKAH#ASH! [\)%Te& q, el

Received by Organization Title

|i

;%/ Ed Takahashi J4-hDV-UP(
Signature - Date

L —

=E—
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Evaluation of Corrective Action Alternatives
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CAU 570 CADD/CR
Appendix E

Revision: 0

Date: November 2013
Page E-1 of E-16

E.1.0 Introduction

This appendix presents the corrective action objectives for CAU 570, describes the general standards
and decision factors used to screen the various CAAS, and devel ops and evaluates a set of selected
CAAsthat will meet the corrective action objectives. This CAA evaluation isintended for usein
making corrective action decisions for CAU 570 conditions at the conclusion of the CAl (after any

interim corrective actions are compl eted).

On May 1, 1996, the EPA issued an Advance Notice of Proposed Rulemaking (ANPR) for corrective
action for releases from solid waste management units at hazardous waste management facilities
(EPA, 1996). The EPA stated that the ANPR should be considered the primary corrective action
implementation guidance (Laws and Herman, 1997). The ANPR indicates that a basic operating
principle for remedy selection is that corrective action decisions should be based on risk. It
emphasizesthat current and reasonably expected future land use should be considered when selecting
corrective action remedies and encourages use of innovative site characterization techniques to
expedite site investigations.

The ANPR provides the following EPA expectations for corrective action remedies (EPA, 1996):

» Treatment should be used to address principal threats wherever practicable and cost-effective.

» Engineering controls, such as containment, should be used where wastes and contaminated
media can bereliably contained, pose relatively low long-term threats, or for which treatment
isimpracticable.

* A combination of methods (e.g., treatment, engineering, and institutional controls) should be
used, as appropriate, to protect human health and the environment.

» Ingtitutional controls should be used primarily to supplement engineering controls, as
appropriate, for short- or long-term management to prevent or limit exposure.

* Innovative technologies should be considered where such technol ogies offer potential for
comparable or superior performance or implementability, less adverse impacts, or lower costs.

» Usable groundwater should be returned to maximum beneficial use wherever practicable.

» Contaminated soils should be remediated as necessary to prevent or limit direct exposure
and to prevent the transfer of unacceptable concentrations of contaminants from soils to
other media.

UNCONTROLLED When Printed



CAU 570 CADD/CR
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Page E-2 of E-16

E.1.1 Corrective Action Objectives

The corrective action objectives are the FALs as defined in the Soils RBCA document

(NNSA/NSO, 2012b). This process conforms with NAC 445A.227, which lists the requirements

for sites with soil contamination (NAC, 2012b). For the evaluation of corrective actions,

NAC 445A.22705 (NAC, 2012c) requires the use of ASTM Method E1739 (ASTM, 1995) to
“conduct an evaluation of the site, based on the risk it poses to public health and the environment, to
determine the necessary remediation standards or to establish that corrective action is not necessary.”
For the evaluation of corrective actions, the FALs are established as the necessary remedia standard.

E.1.2 Screening Criteria

The screening criteria used to evaluate and select the preferred CAAs are identified in the Guidance
on RCRA Corrective Action Decision Documents (EPA, 1991) and the Final RCRA Corrective Action
Plan (EPA, 1994).

The CAAs are evaluated based on four general corrective action standards and five remedy selection
decision factors. All CAAs must meet the four general standards to be selected for evaluation using

the remedy-selection decision factors.
The general corrective action standards are as follows:

* Protection of human health and the environment

* Compliance with media cleanup standards

» Control the source(s) of the release

» Comply with applicable federal, state, and local standards for waste management

The remedy selection decision factors are as follows:

e Short-term reliability and effectiveness

* Reduction of toxicity, mobility, and/or volume
* Long-term reliability and effectiveness

* Feasibility

* Cost

UNCONTROLLED When Printed
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Page E-3 of E-16

E.1.2.1 Corrective Action Standards

The following text describes the corrective action standards used to evaluate the CAASs.

Protection of Human Health and the Environment

Protection of human health and the environment is a general mandate of the RCRA statute
(EPA, 1994). This mandate requires that the corrective action include any necessary protective
measures. These measures may or may not be directly related to media cleanup, source control,
or management of wastes.

Compliance with Media Cleanup Standards

The CAAs are evaluated for the ability to meet the proposed media cleanup standards. The media
cleanup standards are the FALs defined in Section 2.3.1.

Control the Source(s) of the Release

The CAAs are evaluated for the ability to stop further environmental degradation by controlling or
eliminating additional releases that may pose a threat to human health and the environment. Unless
source control measures are taken, efforts to clean up releases may be ineffective or, at best, will
involve aperpetual cleanup. Therefore, each CAA must provide effective source control to ensure the
long-term effectiveness and protectiveness of the corrective action.

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

The CAAs are evaluated for the ability to be conducted in accordance with applicable federal and
state regulations (e.g., 40 CFR 260 to 282, “Hazardous Waste Management” [CFR, 2013a];

40 CFR 761 “Polychlorinated Biphenyls,” [CFR, 2013b]; and NAC 444.842 to 444.980,
“Facilities for Management of Hazardous Waste” [NAC, 20124]).

UNCONTROLLED When Printed
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E.1.2.2 Remedy Selection Decision Factors

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

Short-Term Reliability and Effectiveness
Each CAA must be evaluated with respect to its effects on human health and the environment
during implementation of the selected corrective action. The following factors will be addressed for

each aternative:

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

Protection of workers during implementation

Environmental impacts that may result from implementation

The amount of time until the corrective action objectives are achieved

Reduction of Toxicity, Mobility, and/or Volume

Each CAA must be evaluated for its ability to reduce the toxicity, mobility, and/or volume of the
contaminated media. Reduction in toxicity, mobility, and/or volume refers to changes in one or more
characteristics of the contaminated media by using corrective measures that decrease the inherent
threats associated with that media.

Long-Term Reliability and Effectiveness

Each CAA must be evaluated in terms of risk remaining at the CAU after the CAA has been
implemented. The primary focus of this evaluation is on the extent and effectiveness of the control
that may be required to manage the risk posed by treatment of residuals and/or untreated wastes.

Feasibility
Thefeasibility criterion addresses the technical and administrative feasibility of implementing aCAA

and the availability of services and materials needed during implementation. Each CAA must be

evaluated for the following criteria:

» Construction and Operation. The feasibility of implementing a CAA, given the existing set
of waste and site-specific conditions

UNCONTROLLED When Printed
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* Administrative Feasibility. The administrative activities needed to implement the CAA
(e.g., permits, URs, public acceptance, rights of way, offsite approval)

* Availability of Servicesand Materials. The availability of adequate offsite and onsite
treatment, storage capacity, disposal services, necessary technical services and materials,
and prospective technologies for each CAA

Cost

Costs for each alternative are estimated for comparison purposes only. The cost estimate for each
CAA includes both capital and operation and maintenance costs, as applicable. The following isa

brief description of each component:

» Capital Costs. Costs that include direct costs that may consist of materials, labor,
construction materials, equipment purchase and rental, excavation and backfilling, sampling
and analysis, waste disposal, demobilization, and health and safety measures. Indirect costs
are separate and are not included in the estimates.

* Operation and Maintenance Costs. Separate costs that include labor, training, sampling and
analysis, maintenance materials, utilities, and health and safety measures. These costs are not
included in the estimates.

E.1.3 Development of Corrective Action Alternatives

This section identifies and briefly describes the viable corrective action technologies and the CAAs
considered for each CAU 570 CAS. The CAAs are based on the current nature of contamination at
CAU 570, which does not include contamination removed as part of the corrective actions completed
during the CAI (Section 2.2.1). Based on the review of existing data, future use, and current
operations at the NNSS, the following alternatives have been developed for consideration at

CAU 570:

e Alternative 1. No Further Action
* Alternative 2. Clean Closure
e Alternative 3. Closurein Place

E.1.3.1 Alternative 1 — No Further Action

Under Alternative 1, no corrective action activities are implemented. This alternative is a baseline
case against which to compare and assess the other CAAs and their ability to meet the corrective

action standards.
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E.1.3.2 Alternative 2 — Clean Closure

Alternative 2 includes excavating and disposing of PSM and impacted soil presenting a dose
exceeding the 25-mrem/OU-yr FAL to a depth of 25 ft bgs (the maximum depth to which a
construction activity might excavate for a building foundation or basement). A visual inspection will
be conducted to ensure that the PSM has been removed before the corrective action is compl eted.
Verification sampleswill be collected and analyzed for the presence of a COC after contaminated soil

is removed.

Contaminated materials that are removed will be disposed of at an appropriate disposal facility.
Excavated areas will be returned to surface conditions compatible with the intended future use of

the site.

E.1.3.3 Alternative 3 — Closure in Place

Alternative 3 includes the implementation of a UR where contamination is present at levels that
exceed aFAL. This UR will restrict inadvertent contact with contaminated media by prohibiting any
activity that would cause a site worker to be exposed to COCs exceeding the risk evaluation basis as

presented in Appendix C.

E.1.4 Evaluation and Comparison of Alternatives

Each CAA presented in Section E.1.3 will be evaluated for the CA Ssthat contain a COC based on the
general corrective action standards listed in Section E.1.2. Thisevaluation is presented in

Table E.1-1. Any CAA that does not meet the general corrective action standards will be removed
from consideration.

The remaining CAAs will be further evaluated based on the remedy selection decision factors
described in Section E.1.2. Thisevaluation is presented in Table E.1-2. For each remedy selection
decision factor, the CAAs are ranked relative to one another. The CAA with the least desirable impact
on the remedy selection decision factor will be given aranking of 1. The CAAswith increasingly
desirable impacts on the remedy selection decision factor will receive increasing rank numbers.

The CAAsthat will have an equal impact on the remedy selection decision factor will receive an
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Table E.1-1

Evaluation of General Corrective Action Standards

CASs 09-23-10, 09-23-15

CAA 1, No Further Action

Standard Comply? Explanation
Protection of Human Health and No COCs are present at concentrations that exceed the additivity factor (AF)
the Environment of 1.
Compliance with Media No COCs are present at concentrations that exceed the additivity factor (AF)
Cleanup Standards of 1.
Control the Source(s) of Yes All testing and construction activities in the area have been discontinued.
the Release
Comply with Applicable Federal,
State, and Local Standards for Yes This alternative will not generate waste.

Waste Management

CAA 2, Clean Closure

Standard Comply? Explanation
Protech_on of Human Health and Yes Contamination exceeding the risk-based action levels will be removed.
the Environment
Compliance with Media Yes Contamination exceeding the risk-based action levels will be removed.
Cleanup Standards
Control the Source(s) of Yes All testing and construction activities in the area have been discontinued,
the Release
Comply with Applicable Federal,
State, and Local Standards for Yes Excavated waste can be managed in compliance with all standards.

Waste Management

CAA 3, Closure in Place

Standard Comply? Explanation
Protection of Human Health and URs will be implemented to protect site workers from contamination
: Yes . . .
the Environment exceeding the risk-based action levels.
Compliance with Media Although COCs will not be removed, site workers will not be exposed to
Yes
Cleanup Standards COCs.
Control the Source(s) of Yes All testing and construction activities in the area have been discontinued
the Release
Comply with Applicable Federal,
State, and Local Standards for Yes This alternative will not generate waste.

Waste Management
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Table E.1-2
Evaluation of Remedy Selection Decision Factors

CASs 09-23-10, 09-23-15

CAA 1, No Further Action

Factor

Rank

Explanation

Not evaluated, as this CAA did not meet the General Corrective Action Standards

CAA 2, Clean Closure

Factor Rank Explanation

This alternative is reliable and effective, but involves increased

Short-Term Reliability and Effectiveness 1 short-term exposure of site workers to COCs during soil
removal operations.

Reduction of Toxicity, Mobility, and/or Volume 2 This a}lternatlve W|I_I re_s_ult in a decrease of toxicity and mobility,
but will generate significant waste volumes.
This alternative is reliable and effective at protecting human

Long-Term Reliability and Effectiveness 2 health "’.‘”d the env!ronr_nen_t b_ecause removal of the .
contaminated media will eliminate future exposure of site
workers to COCs.

Feasibilit 1 This option would involve the excavation, disposal, and backfill

y of approximately 16,400 m® of soil.
Cost 1 Cost is estimated to be approximately $5,200,000.
Score 7
CAA 3, Closure in Place
Factor Rank Explanation
o . This alternative is reliable and effective in providing increased

Short-Term Reliability and Effectiveness 2 protection of human health by preventing contact with COCs.
This alternative will not reduce toxicity or mobility of the

Reduction of Toxicity, Mobility, and/or Volume 1 COCs that are present, but will not generate excavation
waste volumes.
This alternative is reliable but requires ongoing maintenance. It

Long-Term Reliability and Effectiveness 1 is effective in providing protection of human health by
preventing inadvertent contact with COCs.

Feasibility 2 This alternative can be readily implemented.
The installation costs are estimated at $25,000. Ongoing

Cost 2 maintenance costs for this alternative are estimated at
$1,000 annually for each CAS.

Score 8
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equal ranking number. The scoring listed in this table represents the sum of the remedy selection
decision factor rankings for each CAA.

The evaluation of CAAs does not include corrective actions that have been completed during the
CAl. The excavation of contaminated soil in Study Group 1 and the removal of lead and batteriesin
Study Group 3 are considered to be complete and do not require any further corrective action.

The five EPA remedy selection decision factors are (1) short-term reliability and effectiveness;
(2) reduction of toxicity, mobility, and/or volume; (3) long-term reliability and effectiveness;
(4) feasibility; and (5) cost. These factors are evaluated in Table E.1-2.

The first remedy selection decision factor—short-term reliability and effectiveness—is a qualitative
measure of the impacts on human health and the environment during implementation of the CAA.
While clean closure is both reliable and effective in the long term, this alternative involvesincreased,
short-term exposure of site workersto radiological contamination during soil and debris removal. In
contrast, closure in place does not require removal of soil, and there is no short-term exposure of site
workers. Signs are posted, and disturbance of contaminated soil and debris is not necessary.

The second remedy sel ection decision factor—reduction of toxicity, mobility, and/or volume—is a
gualitative measure of changes in characteristics of contaminated media that result from
implementation of the CAA. Under clean closure, contaminated media that exceed FALs

(to adepth of 25 ft bgs) would be removed from the area, thereby eliminating both mobility and the
onsite volume of contaminated media. In contrast, closure in place does not reduce toxicity, mobility,
or volume.

The third remedy selection decision factor—long-term reliability and effectiveness—is a qualitative
evaluation of performance after site closure and into the future. Removal of contaminated mediafor
clean closure provides long-term reliability and effectiveness, whereas closure in place does not.

The fourth remedy selection decision factor—feasibility—includes an evaluation of the requirements
for construction and operation as well as administrative constraints. For the closure in place
alternative, no construction is required other than the installation of postings. Some maintenance and
administrative requirements would be ongoing. For the clean closure alternative, substantial
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construction, operation, and administrative actions consistent with soil removal and management of
generated wastes are needed.

The fifth remedy selection decision factor—cost—includes assessment of both capital (direct) costs
of implementation and costs for operation and maintenance of the corrective action. Asshownin
Table E.1-2, the estimated cost for clean closure is $5.2 million; while the costs for closure in place
are limited to those derived from acquiring, hanging, inspecting, and occasionally replacing, UR
signs (estimated to be $25,000 for the first year and $1,000 for each year thereafter).
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E.2.0 Recommended Alternative

The corrective actions that were completed during the CAU 570 field investigation were as follows:

» Excavation of contaminated soils at Study Group 1. This corrective action involved the
removal of 77 yd® of radioactively contaminated soil. Confirmation soil samplesand TLDs
were collected and analyzed.

» Excavation of stained soil at Study Group 3. This corrective action involved the removal of
approximately 25 gal of soil. A confirmation sample was collected and analyzed.

* Removal of lead at Study Group 3. This corrective action involved the removal of 36 pieces of
lead from complete or partially buried locations. Approximately 30 gal of soil was also
removed from the immediate area of the lead. Confirmation samples were collected
and analyzed.

* Removal of alead-acid battery at Study Group 3. This corrective action involved the
removal of one lead-acid battery. Because the case was still secured, no confirmation samples
were collected.

This document verifies the completion of these corrective actions. Therefore, additional corrective
actions were not required nor included in the evaluation of CAAS.

Remaining surface contamination at CASs 02-23-07 (Teda), 09-23-11 (Ganymede), 09-23-14
(Rushmore), 09-99-01 (Balloon Pad), and at the UGTA Releases did not exceed FALs and does not
reguire corrective action. Also, no elevated TRS values were detected around the UGTA Releasesthat
would indicate the potential presence of COCs originating from any of these release sites. Therefore,
the CAA of no further action was selected for these sites.

The CAAsfor the sites that require additional corrective actions were evaluated based on technical
merits focusing on reduction of toxicity, mobility and/or volume; reliability; short- and long-term
feasibility; and cost. The corrective action recommendations for CAU 570 are based on the
assumption that activities on the NNSS will be limited to those that are industrial in nature and that
the NNSS will maintain controlled access (i.e., restrict public access and residential use). Should the
future land use of the NNSS change such that these assumptions are no longer valid, additional
evaluation may be necessary.
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* CAS09-23-10 (Sugar) contains the assumed presence of subsurface contamination exceeding

theradiological FAL.

» CAS09-23-15 (Eagle) contains the assumed presence of chemical and radiological
contamination exceeding FALSs. This area also includes the presence of PSM in the form of

two lead pads.

The three CAAs of no further action (CAA 1), clean closure (CAA 2), and closure in place (CAA 3)
were evaluated for the areas at CAS 09-23-10 (Sugar) and CAS 09-23-15 (Eagle). Only CAA 2 and
CAA 3 met all requirements for general corrective action standards (Section E.1.2). Further
evaluation of the two CAAs was based on the five EPA remedy-sel ection decision factors.

Alternative 3, closure in place, was the highest scoring CAA in Table E.1-2 and is selected as the
preferred correction action for CAS 09-23-10 (Sugar) and CAS 09-23-15 (Eagle), which contain high
levels of removable contamination. Working in areas with high levels of removable contamination

(such as removing soil under a corrective action of clean closure) requires extensive radiological

controlsto protect workers from inhaling or ingesting airborne radioactive particles. A corrective

action of clean closure at these CASswould require extensive excavations (the corrective action areas
and volumes at each CAS are presented in Table E.1-3) of up to 25 ft in depth. Based on the extent of
the corrective action boundaries and the infeasibility of removing large quantities of soils containing

high levels of removable contamination, the corrective action of closure in place with URs was

selected for both of these CASs.
Table E.1-3
Corrective Action Boundary Areas and Volumes at CAU 570 CASs
Area Volume
CAS (m?) (m?)
09-23-10 (Sugar) 1,100 8,100
09-23-15 (Eagle) 870 1,740
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In addition to the identified corrective actions, the following actions will be implemented asa BMP:

In accordance with the Soils RBCA document (NNSA/NSO, 2012b) and Section 3.3 of the CAIP
(NNSA/NSO, 2012a), an administrative UR was identified as a BMP for areas where afuture site
worker could receive an annual dose exceeding 25 mrem/yr if the land use were to change and a more
intensive use of the area (up to afull-time industrial use) was implemented (CA Ss 02-23-07 and
09-99-01). This conservative assumption is that aworker would be exposed to site contamination for
aperiod of 2,000 hr/yr. This administrative UR (implemented as a BMP) is not part of any FFACO
corrective action. To determine the extent of this area, a correlation of radiation survey values to the
95 percent UCL of Industrial Area TED values was conducted as discussed in Section A.2.6 for each
areawhere doseis present at alevel exceeding 25 mrem/IA-yr (asisthe case at the Teslaand Balloon
Pad sites). The radiation survey with the best correlation was the TRS. The administrative UR
boundaries at both these sites were identified to encompass the TRS isopleth corresponding to a dose
of 25 mrem/IA-yr. The administrative URs will be recorded and controlled in the same manner as the
FFACO URs, but will not require posting or inspections. The administrative URs are presented in
Attachment D-1.

All URs are recorded in the FFACO database, the M& O Contractor GIS, and the NNSA/NFO
CAU/CASHfiles. The development of URsfor CAU 570 are based on current land use. Any proposed
activity within a use-restricted area that would result in higher risk to the most exposed site worker
than that presented in the risk evaluation (Appendix C) would require NDEP approval.
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E.3.0 Cost Estimates

The cost estimate for clean closure of CASs 09-23-10 (Sugar) and 09-23-15 (Eagle) is estimated to
conduct the following activities:

Preparation and procurement

Grub surface contamination

Excavate, load, and dispose contaminated soil (roughly 98,000 m®)
Backfill excavated soil

Equipment decontamination

The estimated costs for clean closure of Sugar and Eagle were based on removing contaminated soil
within the DCBs (specifically, soil within the HCA at Eagle and soil within the CA to 25 ft bgs at
Sugar). The cost for clean closure of each CAS was estimated to be $4.2 million for Sugar and

$1 million for Eagle.

The costs for closure in place, however, are limited to those derived from acquiring, hanging,
inspecting, and occasionally replacing, UR signs, and are estimated to be approximately $25,000 for
thefirst year and $1,000 for each year thereafter.
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F.1.0 Sample Location Coordinates

The center of each sample plot and the locations of individual soil and TLD sample locations for the
CAU 570 Study Groups were surveyed using a GPS instrument. Survey coordinates for these
locations are listed in Tables F.1-1 through F.1-4.

Table F.1-1
Sample Plot/Location Coordinates for Study Group 1
(Page 1 of 5)

Sample Location Easting? Northing?
A001 585030.8 4108991
A002 584950.7 4108971
A003 584905.9 4108961
A004 584798.1 4108934
A005 584737.3 4108919
A006 584696.6 4108907
A007 584670.1 4108903
A008 584643.9 4108896
A009 584604.4 4108886
A010 584542.2 4108868
A011 584434.4 4108843
A012 584392 4108830
A013 584310.3 4108810
A014 584181.9 4108776
A015 584241.4 4109163
A016 584355.4 4109094
A017 584426.1 4109053
A018 584464.7 4109028
A019 584557 4108971
A020 584611.2 4108939
A021 584648.1 4108916
A022 584690.3 4108888
A023 584727.8 4108867
A024 584782.8 4108833
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Sample Location Easting? Northing?
A025 584878.9 4108776
A026 584916.2 4108754
A027 584987.8 4108709
A028 585096.3 4108638
A029 584655.6 4108881
A030 584640.7 4108845
A031 584612.3 4108783
A032 584565.6 4108684
A033 584546.8 4108642
A034 584511 4108565
A035 584453.3 4108443
A036 584794.5 4108413
A037 584761.6 4108543
A038 584741.5 4108624
A039 584731.6 4108666
A040 584703.9 4108774
AO041 584687.8 4108837
A042 584678.8 4108876
A043 584663.8 4108929
A044 584655.6 4108970
A045 584640.3 4109033
A046 584614.2 4109138
A047 584603.6 4109183
A048 584583.1 4109262
A049 584605.9 4109386
A050 584678.7 4108928
AO051 584696.2 4108966
A052 584728.2 4109031
A053 584769.4 4109125
A054 584789 4109165
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Sample Location Easting? Northing?
A055 584821.6 4109236
A056 584878.6 4109365
AQ057 584939.1 4109493
A058 584987.7 4109597
A059 585019.9 4109668
A060 585049.6 4109731
A061 585085.8 4109812
A062 585128.8 4109903
A063 585162.5 4109980
A064 585177 4110012
A065 585195.8 4110050
A066 585211.8 4110084
A067 585224 .4 4110115
A068 585263.4 4110199
A069 585306.2 4110290
A070 585344.4 4110368
A071 585372.2 4110432
AQ072 585388.3 4110468
A073 585404.8 4110502
A074 585451.4 4110608
AQ075 585509.2 4110757
AQ076 585442.3 4109317
AQ77 585388.5 4109469
A078 585356.1 4109575
A079 585342.9 4109616
A080 585330.3 4109650
A081 585309.5 4109721
A082 585282.1 4109798
A083 585249.6 4109897
A084 585221.2 4109981
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Table F.1-1
Sample Plot/Location Coordinates for Study Group 1
(Page 4 of 5)

Sample Location Easting? Northing?
A085 585212.2 4110013
A086 585184.6 4110089
A087 585174.7 4110121
A088 585144.1 4110207
A089 585113.8 4110300
A090 585086.2 4110383
A091 585064.2 4110450
A092 585052.1 4110491
A093 585039.7 4110527
A094 585000.9 4110639
A095 584952.7 4110785
A096 584488.8 4110373
A097 584653.7 4110346
A098 584755.7 4110278
A099 584775.5 4110246
A100 584809.7 4110227
A101 584873.2 4110197
A102 584952.3 4110163
A103 585046 4110122
A104 585127.9 4110085
A105 585157.4 4110071
A106 585231.8 4110039
A107 585261.3 4110024
A108 585345.2 4109984
A109 585436.2 4109944
A110 585512.8 4109909
A111 585577.3 4109879
Al112 585612 4109865
A113 585650.2 4109848
Al14 585754.7 4109800
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Sample Location Easting?® Northing?
Al115 585893 4109724
All16 585930.8 4110291
All17 585766.4 4110293
A118 585669.5 4110205
A119 585632.9 4110191
A120 585598.7 4110179
Al121 585529 4110156
A122 585445.3 4110128
A123 585351.7 4110096
Al24 585264 4110069
A125 585232.4 4110058
Al126 584462.1 4109802
Al27 584612.1 4109856
A128 584719.6 4109890
A129 584758 4109901
A130 584794.5 4109912
A131 584861.8 4109937
Al132 584942.7 4109963
A133 585040.6 4109996
Al34 585125 4110024
A135 585156.6 4110034
A136 585221.1 4110122
Al137 584678.6 4108899
A138 584686.1 4108897
A139 584678.5 4108899
Al140 584666.6 4108905
Al4l 584661 4108925

2UTM Zone 11, NAD 1927 (U.S. Western) in meters.

NAD = North American Datum
UTM = Universal Transverse Mercator
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Table F.1-2
Sample Plot/Location Coordinates for Study Group 2
Sample Location Easting?® Northing?
BO1 585402.8 4109717
BO2 584693.5 4109079

2UTM Zone 11, NAD 1927 (U.S. Western) in meters.

Sample Plot/Location Coordinates for Study Group 3
(Page 1 of 2)

Table F.1-3

Sample Location Easting? Northing?
Cco1 585003.0 4109583
C02 585001.8 4109585
CO03 584998.8 4109584
Cc04 585000.2 4109581
CO05 584999.7 4109577
C06 585000.1 4109573
Cco7 585003.3 4109574
Co8 585002.7 4109578
Cc09 585351.4 4110913
C10 585179.7 4110048
Ccl1 585177.4 4110051
C12 584803.6 4108856
C13 584794.0 4108872
Cl4 584784.9 4108888
C15 584766.8 4108888
C16 584775.9 4108871
C17 584786.0 4108856
C18 584775.6 4108840
C19 584766.5 4108856
C20 584757.7 4108872
Cc21 584738.2 4108872
Cc22 584748.5 4108856
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Sample Location Easting? Northing?
Cc23 584756.6 4108841
c24 585059.3 4108837
C25 585358.0 4110912
C26 584837.0 4108893

2UTM Zone 11, NAD 1927 (U.S. Western) in meters.

Sample Plot/Location Coordinates for Study Group 4
(Page 1 of 2)

Table F.1-4

Sample Location Easting?® Northing?
D01 585250.4 4110080
D02 585431 4110151
D03 585426 4110187
D04 585178.5 4110068
D05 585142.6 4110003
D06 585247.8 4109951
D07 584735.5 4109053
D08 584743.1 4109073
D09 584606.7 4109151
D10 584680.5 4109174
D11 585045.5 4108977
D12 584992.8 4108914
D13 584986.4 4108829
D14 584979.9 4108792
D15 584698.1 4108990
D16 584691.3 4108981
D17 584680.1 4108985
D18 584677.8 4108894
D19 584664.8 4108907
D20 584676.3 4108926
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Table F.1-4

Sample Plot/Location Coordinates for Study Group 4
(Page 2 of 2)

Sample Location Easting?® Northing?
D21 584698.3 4108897
D22 584669.5 4108881
D23 584604.5 4108870
D24 584592.1 4108884
D25 584618.8 4108914
D26 584611.8 4108935
D27 584592 4108941
D28 584577.8 4108997
D29 584633.4 4109026
D30 584646.2 4109056
D31 584800.1 4108892
D32 584771.7 4108894
D33 584681.9 4108989
D34 584710 4108981
D35 584749.1 4108969
D36 584886.3 4108928
D37 585004.3 4108894

®UTM Zone 11, NAD 1927 (U.S. Western) in meters.

Nine aliquot sample locations were established at each plot for each composite sample (4 composite
samples, 36 aloquoit sample locations). Visual Sample Plan software (PNNL, 2007) was used to
derive coordinates for a systematic triangular grid pattern based on arandomly generated origin or
starting point. The sample aliquot locations for each composite sample arein atabular format in terms
of east and north distances from the southwest corner stake at each plot (Tables F.1-5 and F.1-6).

In some cases, aliquot locations were moved due to surface/subsurface obstructions or conditions
(e.g., rocks, vegetation, and animal burrows). These offsets (distance and direction) of each aliquot
location were recorded in the project files. It isimportant to note that if an offset was less than the

nominal 4-in. width of the core sample, the original coordinate was not modified.
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Table F.1-5
Sample Plot Location Distance (Study Group 1) in Meters
Sample Plot A136 Sample Plot A137 Sample Plot A139
25|l oa || 25 25l o5 || 25 25 |l oa || 25
oL c o = Q o= co = O o c o = Q
aE 25 ||l S5 a £ 25 || €5 aE 25 ||l €§
=] © = o+ €S> @ T i) c +~ ST
cZ w.2 =2 cZ uw .2 =2 cZ w.2 =2
© a a © a a o a a
T0 77 T0 77 T0 77
46 2.4 4.6 2.4 4.6 2.4
8.2 2.4 8.2 2.4 8.2 2.4
2.8 55 2.8 55 2.8 55
601 6.4 55 605 6.4 55 011 6.4 55
10.0 55 10.0 55 10.0 55
1.0 8.7 1.0 8.7 1.0 8.7
4.6 8.7 4.6 8.7 4.6 8.7
8.2 8.7 8.2 8.7 8.2 8.7
2.1 08 | 2.1 0.8 2.1 08 |
5.6 0.8 5.6 0.8 5.6 0.8
9.2 0.8 9.2 0.8 9.2 0.8
0.3 3.9 0.3 39 0.3 39
602 38 3.9 606 38 39 012 338 39
7.4 3.9 7.4 39 7.4 39
2.1 7.0 2.1 7.0 2.1 7.0
5.6 7.0 5.6 7.0 5.6 7.0
9.2 7.0 9.2 7.0 9.2 7.0
0.9 16 | 0.9 16 | 0.9 16 |
45 1.8 45 18 45 1.8
8.1 138 8.1 18 8.1 138
2.7 4.9 2.7 49 2.7 4.9
603 6.3 4.9 607 6.3 4.9 013 6.3 4.9
9.9 4.9 9.9 4.9 9.9 4.9
0.9 8.0 0.9 8.0 0.9 8.0
45 8.0 45 8.0 45 8.0
8.1 8.0 8.1 8.0 8.1 8.0
6.3 23 6.3 23 6.3 23
9.8 23 9.8 23 9.8 23
0.9 5.4 0.9 5.4 0.9 5.4
604 45 5.4 608 45 5.4 014 45 5.4
8.0 5.4 8.0 5.4 8.0 5.4
2.7 85 2.7 8.5 2.7 85
6.3 85 6.3 85 6.3 85
9.8 85 9.8 85 9.8 85

Note: Coordinate distance is measured from the southwest corner of the sample plot to the east (Easting)
and to the north (Northing).
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Table F.1-6
Sample Plot Location Distance (Study Group 2) in Meters
Sample Plot BO1 Sample Plot B02
25 |l o5 || 25 25 |l o5 || 25
oL c o =0 o9 c o =0
aE %S S5 Q€ %S S5
€3 T + S = €3 T = S =
oz w.2 =2 cZ w.2 =2
© <) e © e e
T.0 27 T.0 27
4.6 2.4 4.6 2.4
8.2 2.4 8.2 2.4
2.8 55 2.8 55
B601 6.4 55 B605 6.4 55
10.0 55 10.0 55
1.0 8.7 1.0 8.7
46 8.7 4.6 8.7
8.2 8.7 8.2 8.7
2.1 08 | 2.1 08 |
5.6 0.8 5.6 0.8
9.2 0.8 9.2 0.8
0.3 39 0.3 39
B602 38 39 B606 38 39
7.4 39 74 39
2.1 7.0 2.1 7.0
5.6 7.0 5.6 7.0
92 7.0 92 7.0
0.9 18 | 0.9 18 |
45 1.8 45 1.8
8.1 1.8 8.1 1.8
2.7 4.9 2.7 4.9
B603 6.3 4.9 B607 6.3 4.9
9.9 4.9 9.9 4.9
0.9 8.0 0.9 8.0
45 8.0 45 8.0
8.1 8.0 8.1 8.0
2.7 | 22 | 27 | 23 |
6.3 2.3 6.3 2.3
9.8 2.3 9.8 2.3
0.9 5.4 0.9 5.4
B604 45 5.4 B608 45 5.4
8.0 5.4 8.0 5.4
2.7 85 2.7 85
6.3 85 6.3 85
9.8 8.5 9.8 8.5

Note: Coordinate distance is measured from the southwest corner of
the sample plot to the east (Easting) and to the north (Northing).
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PNNL, see Pacific Northwest National Laboratory.

Pacific Northwest National Laboratory. 2007. Visual Sample Plan, Version 5.0 User’s Guide,

PNNL-16939. Richland, WA.
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G.1.0 Technical Memorandum: Conduct of Geophysical Surveys
at CAU 570

G.1.1 Introduction

Geophysical surveys were conducted at five different sites within CAU 570 between November 14,
2012, and January 24, 2013. The sites, listed generally south to north, were the Debris Field, the
Gravel Gertie, the Lead Pad area, the Balloon Pad area, and the C-09 Lead Plate area. The locations
of the five sites are shown on Figure G.1-1. The objective of the surveys was to detect metal debris
potentially buried at the sites (e.g., landfills, bricks).

G.1.2 Equipment Used

An EM61-MK2A time domain metal detector produced by Geonics Limited of Mississauga, Ontario,
Canada, was used to conduct the surveys. The surveys at al but one of the five areas were conducted
with the coils mounted on wheels as shown in Figure G.1-2. The survey at the Lead Pad area was
conducted with the coils suspended from a harness worn by the operator.

The EM61-MK2A detects both ferrous and non-ferrous objects with excellent spatial resolution. Each
system includes a single transmitter coil and two receiver coils. The coilsare 1 by 0.5 min size.

A primary magnetic field, generated by current supplied to the transmitter coil, induces eddy currents
in nearby metallic objects. The induced eddy currents decay with time at arate that is dependent on
the characteristics of the object, producing a secondary magnetic field with the same rate of decay.
The time decay of the secondary magnetic field generates a signal within each of the two receiver
coils, alowing the detection of metal. Four time gates (channels) of data are collected. The earlier
time gates (channels) improve the detection of smaller targets (Geonics, 2013). The signal received is
reported in units of millivolts (mV). With the coils mounted on wheels, as shown in Figure G.1-2, the
lowermost coil is approximately 40 cm ags. With the coils suspended from a harness worn by the
operator, as was done at the Lead Pad area, the lowermost coil is approximately 10 cm ags. The
lowermost coil doubles as both atransmitter and receiver with the transmission occurring at 75 hertz.
When not transmitting, the same coil acts as areceiver. The uppermost coil isonly used to receive the
mV signals generated in nearby metallic objects.
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Locations of Areas Surveyed
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Figure G.1-2
Photo of the EM61-MK2A with Wheels Supporting Coils
Source: Geonics, 2013

An Archer 14802 Field personal computer (PC) with integrated Hemisphere XF101 GPS receiver
from Juniper Systems, Inc. of Logan, Utah, was used to collect the data produced by the
EM61-MK2A. The datalogger shown mounted on the EM61-MK2A in Figure G1-2 isan older
Allegro unit now replaced by the Archer Field PC. To improve positioning accuracy, a model
150-1013-00 patch antenna was connected to the integrated GPS receiver and mounted on the top coil
of the EM61-MK2A.

G.1.3 Conduct of the Geophysical Surveys

Each of the areas surveyed was somewhat different in terms of the size of the area to be surveyed and
the intent of the survey. As such, there were some differences in the ways the areas were surveyed.
For the Debris Field, Gravel Gertie, and C-09 Lead Plate areas, the surveys were performed such that
each traverse was immediately adjacent to the last traverse, causing the coils to be passed directly
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over the entire area surveyed. Where the vegetation and topography required some deviation from
this plan, each pass with the unit was still close enough to the last that the instrument would have
detected any significant metallic debris present. The Balloon Pad areais relatively large, and the
intent of the survey was general reconnaissance. With the exception of the areas of elevated
instrument response identified as requiring closer inspection, the survey was walked such that the
spacing between passes of the coils was 2 to 3 m. With the exception of the Lead Pad area, the
surveys were done with the coils mounted on wheels as shown in Figure G1-2. At the Lead Pad area,

the coils were suspended from a harness worn by the operator.

The strength of the EM61-MK2A instrument response, in millivolts, isrelative. It isafunction of the
ability of the magnetic field generated by the coilsto excite a current in an object. The size of the
object aswell asits conductivity and iron content will affect the instrument response received as will
the distance from the receiver coils (i.e., depth of burial). As such, asmall piece of highly ferrous
material at ground surface would yield a much stronger response than alarger non-ferrous but
conductive object also on the surface. In addition, the same piece of highly ferrous material will yield
a stronger instrument response on the surface than it will if buried and, is consequently, further from
the coils.

The datalogger and GPS unit recorded the EM61-MK2A survey datain UTM 11 North World
Geodetic System (WGS) 84 coordinates, in meters. The locations of surface debris were recorded
with a Trimble GEO Explorer 2008 or 2005 series GPS unit running ArcPad held stationary at each
location. The Trimble collected thedatain UTM 11 NAD 27 coordinates, in meters. Thelocation data
for EM61-MK2A responses were taken while the GPS unit was moving as the unit was walked over
the survey area. Although it is not generally the case, differences between the locations reported for
the surface debris and EM61-MK2A response data may be different by as much as afew meters due

to the difference in how the GPS data were collected (i.e., stationary versus moving).

The data were reduced using DAT61MK 2 software provided by Geonics Limited (Geonics, 2005).
This software allows the user to reduce the “raw” datafiles saved in the datalogger to files containing
the UTM coordinates of the data points, in meters, and the four time gate response val ues (channel s of
data) generated by the EM61-MK2A. The location data were converted to the project standard
UTM11 NAD 27 coordinate system using ArcMap Version 10 by ESRI (N-I GIS, 2013). The
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EM61-MK2A response data, matched to the UTM 11 NAD27 coordinates, was then imported into
Version 7 of the Surfer program by Golden Software of Golden, Colorado (Golden Software, 2012)
for contouring and visualization. All contouring was accomplished using the routinesin Surfer.

The Channel 1 data are the first data collected and represent the strongest response received for any
metallic debris detected. The Channel 1 data are used in al of the figures showing response datain
this appendix (see Figures G.1-3 through G.1-5, and Figures G.1-7 and G.1-8).

G.1.4 Survey Results for the Debris Field Area

The areasurveyed in the Debris Field areaincludes an area suspected of potentially containing buried
metallic debris. The areais generaly flat. The survey was conducted on December 0, 2012, with the
coils mounted on the wheels as shown in Figure G.1-2. Each traverse of the survey wasimmediately
adjacent to the last, causing the coils to be passed directly over the entire area surveyed. Where the
vegetation, debris, or topography required some deviation from this plan, each pass with the unit was
still close enough to the last that the instrument would have detected any significant metallic debris
(i.e., larger than asmall wrench) present. The metallic debris present in the areainduced awide range
of instrument responses, from alow of -18 mV to a high of 11,664 mV for the Channel 1 data.

Figure G1-3isaplot of the Channel 1 data with the corners of the area surveyed as well asthe
locations of metallic debris on the surface indicated. Figure G.1-3 shows that the instrument responses
detected generally align with the known locations of metallic surface debris. The plot shows the
locations of the three largest points of elevated instrument response that do not align with the
locations of metallic debris at the surface. Subsequent shallow excavation at these points of elevated
instrument response revealed the presence of metal debris buried 3 to 6 in. bgs. These points of
elevated instrument response are located in an area measuring approximately 40 by 20 ft with metal
debris scattered on the surface. The amount of debris gives riseto what appearsto be agenera area of
elevated instrument response; however, the levels overall are not indicative of asignificant amount of
metal and therefore do not indicate a landfill.

Within the general area of elevated instrument response discussed above, alead brick was discovered.
The brick was properly removed from the site on December 3, 2012, the day of the survey. The
location where the brick was found is indicated on Figure G.1-3.
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Figure G.1-3
Debris Field Area Survey Results
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Outside the general area of elevated instrument response, al of the significant responses are
associated with metallic debris found at the surface (e.g., metal drum, metal debris, concrete with
embedded small metal cylinders). Thereis no indication of alandfill containing significant metallic
debris within the area surveyed.

G.1.5 Survey Results for the Gravel Gertie Area

The Gravel Gertie area surveyed on December 3, 2012, includes an area suspected of potentialy
containing buried metallic debris, instrument cabling, and/or an underground vault. The survey
covered the linear mound running from Road 9-01 west to the Gravel Gertie. The areawas surveyed
with the coils mounted on the wheels as shown in Figure G.1-2. Each traverse of the survey was
immediately adjacent to the last, causing the coilsto be passed directly over the entire area surveyed.
Where the vegetation and topography required some deviation from this plan, each pass with the unit
was still close enough to the last that the instrument would have detected any significant metallic
debris (i.e., larger than a small wrench). The metallic debris present in the areainduced a wide range
of instrument responses, from alow of -11 mV to a high of 4,226 mV for the Channel 1 data.

Figure G1-4 isaplot of the Channel 1 data with the corners of the area surveyed as well asthe
locations of metallic debris on the surface indicated. The point of greatest instrument responseis at
the northeast corner of the area surveyed and is due to the detection of ametal pipe running along the
edge of Road 9-01. Given the angle of the long axis of the linear mound and Road 9-01, thisisthe
location within the area surveyed that came closest to the pipe. The remaining points of elevated
instrument response are all low in amplitude (i.e., less than 500 mV) and associated with metallic
debrisfound at the surface. There is no indication of significant metallic debris within the area
surveyed. Instrument cabling, if contained in an underground vault, may potentially be too deep for
the EM61-MK2A to detect.

G.1.6 Survey Results for the Lead Pad Area

The Lead Pad area, surveyed on January 24, 2013, includes an area suspected of potentially
containing buried structural features and/or additional lead pads. The areais flat with two
aboveground sgquare lead pads, each contained in a steel frame secured in a concrete base. The
pads, each lessthan 0.5 m on aside, are located approximately 9 m from each other on a generally
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Figure G.1-4
Gravel Gertie Area Survey Results
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north—south line. The area was surveyed with the coils suspended from a harness worn by the
operator. With the coils suspended from the harness, the bottom coil was around 10 cm ags. The coils
were aligned such that the long axis of the coils was parallel to the direction in which the survey was
walked. The survey was walked such that there was no more than approximately 1 m between the
edges of the coils from one pass to the next. Each pass with the unit was still close enough to the last
that the instrument would have detected any significant metallic debris (i.e., larger than small
wrench). The metallic debris present in the areainduced awide range of instrument responses, from a
low of -179 mV to ahigh of 11,302 mV for the Channel 1 data.

Figure G1-5isaplot of the Channel 1 data. The only areas of elevated instrument response detected
are associated with the aboveground lead pads. The corners of the surveyed area were not
independently surveyed with a Trimble unit, as brass fittings were used to mark the corners. Due to
the brass fittings used to mark the corners, they appear as the four areas of elevated instrument
response at the edges of the figure. There is no indication of additional buried lead pads or other
structural features containing significant metal within the area surveyed.

G.1.7 Survey Results for the Balloon Pad Area

The Balloon Pad area was surveyed on November 14 and December 4, 2012, with the objective of a
general reconnaissance of the area. The survey areais generally flat with the exception of amud pit, a
mound where the test infrastructure is concentrated, and a depression/trench extending
south—southwest of the mound.

The area surveyed includes all of the area within the boundaries of the corner markers with three
exceptions. Figure G.1-6 shows the corner markers of the survey area and areas that were excluded
from the survey. The operators did not enter the mud pit or the depression/trench, and not all of the
area containing the concentration of test infrastructure was surveyed, as it is mounded and contains
significant metal and reinforced concrete.

Theinitial survey on November 14, 2012, covered the entire area suspected of potentially containing
buried metallic debris, with the exceptions noted above. However, satellite coverage for GPS
positioning information was lost during part of the survey, and several areas of elevated instrument
response were identified that were not clearly associated with metallic objects/debris at the surface.
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Areas Excluded from the Survey at the Balloon Pad
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On December 4, 2012, the area over which satellite coverage had been lost was resurveyed. In
addition, the areas of elevated instrument response not clearly associated with metallic objects/debris
at the surface were resurveyed. The surveys were conducted with the coils mounted on the wheels as
shown in Figure G1-2.

As noted earlier, the intent of the survey was general reconnaissance. With the exception of the areas
of elevated instrument response identified as requiring closer inspection, the survey was walked such
that the spacing between passes of the coilswas 2 to 3 m. The surveys of the areas of elevated
response requiring closer inspection were undertaken such that the coils were passed directly over the
entire area surveyed.

Figure G1-7 isaplot of the Channel 1 data. The metallic debris present in the areainduced awide
range of instrument responses, from alow of -22 mV to a high of 11,939 mV for the Channel 1 data.
To focus the discussion, Figure G.1-7 shows only instrument responses above 1,000 mV. Displaying
the data in this manner still captures the relevant data, as asingle lead brick near surface yields an
instrument response of around 3,000 mV and the lead pads discussed earlier each yield an instrument
response in excess of 10,000 mV.

Figure G.1-7 shows two areas (labeled “Piping?’) that had elevated instrument response. Thereis no
metal visible at the surface that might explain these areas of €levated instrument response. Although
the response is consistent with lengths of buried piping, the source has not been verified. All of the
remaining areas of elevated instrument response are associated with metal or reinforced concrete
visible at the surface. Thereis no indication of alandfill containing significant metallic debriswithin
the area surveyed.

G.1.8 Survey Results for the C-09 Lead Plate Area

The C-09 Lead Plate area, surveyed on December 3, 2012, includes an area suspected of potentially
containing buried metallic debris. The areais generally flat. Numerous pieces of metallic debris,
including lead bricks and lead plates, were removed from this site before the survey. Theintent of the
survey, conducted with the coils mounted on the wheels as shown in Figure G.1-2, wasto investigate
whether or not the debris at the surface was an indication of an underlying landfill. Each traverse of
the survey was immediately adjacent to the last, causing the coils to be passed directly over the entire
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Balloon Pad Area Survey Results
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area surveyed. The metallic debris present in the areainduced a wide range of instrument responses,
from alow of -17 mV to a high of 4,593 mV for the Channel 1 data.

Figure G1-8 isaplot of the Channel 1 data. The highest instrument response detected was in the
south—central portion of the area surveyed around 585,351 m East and 4,110,912 m North. This
instrument response is due to a steel drum and surrounding t-posts set up asthe site’s satellite
accumulation area. The remaining areas of elevated instrument response are smaller in magnitude and
scattered. There is no indication of alandfill containing significant metallic debris within the

area surveyed.

G.1.9 Conclusions

Five areas within CAU 570 were surveyed for the presence of buried metal. Of the five areas, the
Balloon Pad areawas the largest in aerial extent. With the exception of two areas of elevated
instrument response at the Balloon Pad (which have signatures one would expect from buried piping),
no significant areas of elevated instrument response were discovered that were not potentially
associated with metal or reinforced concrete observed at the surface. No potentia areas with

significant amounts of buried metal indicative of landfills were discovered.

Although all of the major areas of elevated instrument response detected appear to be associated with
metallic surface debris or reinforced concrete, this assumption cannot be verified until the debrisis
removed and another survey completed.
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Figure G.1-8
C-09 Lead Plate Area Survey Results
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Version 2.20. Mississauga, Ontario, Canada.

Geonics Limited. 2013. " Products’ web page featuring photograph of EM61-MK2A. As accessed at
http://geonics.com/html/products.html on 11 September. Mississauga, Ontario, Canada.

Golden Software. 2012. Surfer Version 7. Golden, CO.
N-I GIS, see Navarro-Intera Geographic Information Systems.

NNSA/NV, see U.S. Department of Energy, National Nuclear Security Administration
Nevada Operations Office.

Navarro-Intera Geographic Information Systems. 2013. ESRI ArcGI S Software.
U.S. Department of Energy, National Nuclear Security Administration Nevada Operations Office.

2002. Nevada Test Ste Orthophoto Ste Atlas, DOE/NV/11718--604. Prepared by Bechtel
Nevada. Las Vegas, NV.
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3. Revision Number:
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5. Responsible NNSA/NFO Activity
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7. Review Criteria:

Full

8. Reviewer/Organization/Phone No:

Jeff MacDougall, NDEP, 486-2850 ext. 233

9. Reviewer's Signature:

detected by sampling?

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

Number/Locatio

1.) Executive Mandatory | Third sentence is not grammatically correct. The last two sentences of the paragraph were modified to

Summary, Page read, "The preferred CAAs were selected on technical

ES-3, 1st merit focusing on performance, reliability, feasibility, safety,

Paragraph, 3rd and cost. The implemented corrective actions meet all

Sentence requirements for the technical components evaluated, and
meet all applicable federal and state regulations for closure
of the site. Based on the implementation of these corrective
actions, the DOE, National Nuclear Security Administration
Nevada Field Office provides the following
recommendations:"

2.) Section 1.1, Mandatory | Verify CAS number. CAS number was corrected to read "CAS 09-99-01" on

Page 3, 5th pages 3, A105, and A106.

Paragraph, 1st

Sentence

3.) Section 1.1, Mandatory | 1st sentence: insert the phrase, "to surface soils" after the | The phrase "to surface soils" was inserted after the word

Page 4, 2nd word, "release". A brief clarification of the type of releases, | "release" and a sentence was added to the end of the

Paragraph, 1st i.e., atmospheric deposition of radionuclides from UGT paragraph which reads, "The releases from these tests

Sentence venting, etc., and their approximate time periods from the | occurred from 1962 to 1970 and consisted of atmospheric

listed UGTA tests would be helpful. deposition of radionuclides."

4.)) Section 2.1.1, |Mandatory |Second to last sentence, add the following to end of "Listed in Section 1.1" was added to the end of the

Page 11, 1st sentence:..."listed in Section 1.1..." sentence.

Paragraph

5.) Section 2.1.1, |Mandatory |Add brief assessment about how the results of the The second sentence of the last paragraph of Section 2.1.1

Page 12, 2nd TRS/TLD sampling validated the CSM regarding UGTA was modified to read, "The contamination pattern of the

Paragraph release sites specifically; i.e., were any patterns of release |radionuclides at Study Group 1 and UGTA Releases is

consistent with the CSM in that ..."
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6.) Section 2.3.1, |Mandatory Re-write: "At CAU 570, radiological contaminants The sentence was rewritten as suggested.
Page 22, 1st exceeded Tier | action levels at Study Groups 1, 2, and 4,
Paragraph and lead exceeded Tier | action levels at Study Group 3."
7.) Section 3.0, Mandatory Re-write 1st sentence: "At CAU 570, contaminants were | The sentence in question was rewritten as follows. "At
Page 27, 2nd present in environmental samples from only two locations, | CAU 570, COCs were detected in environmental samples
Paragraph A137 and A007." from only two locations: A137 and A007."
8.) Section Mandatory |UGTA Release sites have been discussed in relation to The second to the last sentence in Section A.3.1.2 was
A.3.1.2, Page A- Study Group 1, but have not been shown on any figure; modified to read, "Figure A.3-1 presents a graphic
19, 1st Paragraph suggest indicate their locations as appropriate. representation of the data from the TRS and the location of
UGTA Releases."
Figure A.3-1 was modified to show the locations of UGTA
Releases.
9.) Figure A.3-1, |Mandatory |Clarify that the TRSs at Study Group 1 did/did not include | Figure A.3-1 was modified to show that the extent of the
Page A-20 the Eagle HCA. No elevated MOBs are shown in this area | TRSs did not include the HCAs or the craters where
because contaminated debris is within a soil mound and stability studies have not been conducted.
not distributed on the surface.
10.) Section Mandatory | Add additional figure explanation after 1st sentence ending | A sentence was added at the end of the second paragraph
A.3.3.3, Page A- in AOO7: "A statistical plot for the correlation analysis of Section A.3.3.3 which reads, "A statistical plot for the
29, 2nd between TED values and radiation survey values is shown | correlation analysis between TED values and radiation
Paragraph at the lower right corner of the figure". survey values is shown at the lower right corner of the

figure."
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A.5.7, Page A-72,
1st Paragraph

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

Number/Locatio

11.) Section Mandatory Last sentence: change "will decay" is "predicted to decay" | The change was made as suggested.

A.3.7, Page A-49,

2nd Paragraph

12.) Figures A.3- |Mandatory |Add additional figure explanations IAW comment 10. A sentence was added to the end of the first paragraph of

5 and A.3-6, Section A.3.7 which reads, "A statistical plot for the

Pages A-50 and correlation analysis between TED values and radiation

A-51 survey values is shown at the lower left corner of each
figure."

13.) Section Mandatory |2nd sentence says "lead bricks/plates" were removed for | The second sentence of the first paragraph of Section

A.5.5, Page A-71, recycling; 5th sentence says lead pads, closure in place A.5.5 was modified to read, "Because of the ease of

1st Paragraph was selected as corrective action. The decision method of |accessibility, the lead bricks/plates ..."

removing/not removing types and quantities of lead debris | The fifth, sixth, and seventh sentences of the first
and scrap is not clear. paragraph of Section A.5.5 were modified to read, "In the

case of the lead pads, because of the way the lead pads
were affixed to large cement foundations and the potential
for worker exposure to contaminants, the corrective action
of closure in place with an FFACO UR was selected for this
area. The area that encompasses the lead pads is shown
on Figure A.5-3. The FFACO UR that includes the lead
pads is presented in Attachment D-1."

14.) Section Mandatory |What is "debris"? Clarify. Section A.5.7 was modified to read, "As a BMP, the debris

(e.g., scrap metal, porcelain, wood, nails) from the debris
field was collected and disposed of as low-level waste."
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15.) Section Mandatory | Since samples were taken at depth below land surface (up | The last sentence of the first paragraph of Section A.6.2

A.6.2, Page A-84, to 130 cm), should the sentence read, "...surface and sub- |was moved to the end of the second paragraph of Section

1st Paragraph surface contamination for the soil piles"? A.6.2 and maodified to read, "A revision to the CSM was
necessary to include subsurface soil."

16.) Section Mandatory | Second to last sentence: please add a brief statement A sentence was added prior to the last sentence of the first

A.7.2, Page A-93, summarizing the analytical results in relation to regulatory | paragraph of Section A.7.2 which reads, "No analytical

1st Paragraph thresholds, i.e., did not exceed, etc. results exceeded regulatory criteria."

17.) Section Mandatory Last sentence: verify acronym. Acronym is defined beneath Table A.7-1. The last

A.7.2.3, Page A- sentence of the first paragraph of Section A.7.2.3 was

99, 2nd modified to read, "The Recycled Lead Materials were

Paragraph shipped to TMMC (see Attachment D-2)."

18.) Table A.9-1, [Mandatory |"Corrective Action” column: please note implementation of | In the "Corrective Action” column of Table A.9-1, both

Page A-106 new URs as applicable. CASs with "Closure in Place" as a CAA alternative were
modified to include the words, "with FFACO UR."

19.) Section Mandatory |4th sentence: "...no soils samples were collected from The words "because the craters were not determined to be

C.1.2, Page C-5, craters..."; add "because " (safety, logistics, etc.) | stable and therefore were unsafe to enter" were added to

2nd Paragraph the end of the 4th sentence of the second paragraph of
Section C.1.2.

20.) Section Mandatory | 1st sentence: clarify "...NNSS low-level landfill" The second sentence of Section D.1.1 was modified to

D.1.0, Page D-1, read, "Soil containing the COCs was excavated and placed

1st Paragraph

in lined intermodal containers for disposal at the NNSS
Area 5 RWMC."

Wednesday, November 20, 2013

UNCONTROLLED When Printed

Page 4 of 9



Nevada Environmental Management Operations Activity
DOCUMENT REVIEW SHEET

1. Document Title/Number:

Site, Nevada

Draft Corrective Action Decision Document/Closure Report for Corrective Action
Unit 570: Area 9 Yucca Flat Atmospheric Test Sites, Nevada National Security

2. Document Date: 9/30/2013

3. Revision Number:

0

4. Originator/Organization: | Navarro-INTERA

Lead:

5. Responsible NNSA/NFO Activity

Tiffany A. Lantow

6. Date Comments Due: 11/1/2013

7. Review Criteria:

Full

8. Reviewer/Organization/Phone No:

Jeff MacDougall, NDEP, 486-2850 ext. 233

9. Reviewer's Signature:

NDEP, editorial changes have been addressed throughout
the document, which include spelling and acronym
corrections.

10. Comment 11. Type* 12. Comment 13. Comment Response 14. Accept
Number/Locatio

21.) Attachment |Mandatory Please maintain consistency between Admin and UR The adminstrative boundaries identified in Attachment D-1

D-1, Admin and boundary with previous forthcoming documents; i.e., CAU | will be identified with a blue line and the GIS SOP has been

FFACO UR 105 used red FFACO UR boundaries, blue Admin UR updated to maintain consistency (Red lines for FFACO

Figures, Tesla T- boundaries. boundaries, Blue lines for Administrative boundaries).

9, Eagle B-9A

22.) General Although not done in response to specific comments from

23.) Page A-71,
Section A.5.5,
Next to Last
Sentence and
Last Sentence:
Figure A.5-3; and
Figure for UR on
CAS 09-23-15

An additional comment was received from a reviewer which
states:

These two sentences and the figures do not match. The
sentences state that the FFACO is shown on Figure A.5-3
and Figure A.5-3 does not indicate and FFACO UR (legend
does not call out UR) and the areas indicated on this figure
do not match the FFACO UR areas in the figure used in
Appendix D for the FFACO UR and CAS 09-23-15.

The last two sentences of the paragraph were modified to
read, "The area that encompasses the lead pads is shown
on Figure A.5-3. The FFACO UR that includes the lead
pads is presented in Attachment D-1." The title of Figure
A.5-3 was changed to read, "Study Group 3 Locations."

24.) Page A-75,
Section A.6.1.1,
First Sentence

An additional comment was received from a reviewer which
states:

This sentence says that visual inspections were used to
identify potential areas where contamination was found at
other CAUs. What does that have to do with this CAU
(Study Group)? In the previous sections for the other Study
Groups the Visual Inspections call out what was done for
the visual inspection at that Study Group - Shouldn't this be
the same?

Section A.6.1.1 was modified to read, "Visual inspections
were used to identify drainages, windrows, soil piles,
staked areas, and disturbed areas."
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25.) Page A-78,
Section A.6.1.4.1,
Last Sentence
and Figure A.6-1

An additional comment was received from a reviewer which
states;

This sentence says that Figure A.6-1 shows TLD
Locations, Figure A.6-1 says it is "Sample Locations." It
does not say anything on the figure (legend) about TLD
Locations and if the location of the TLDs are supposed to
be depicted by the "Dxx" number. Table A.6-2 lists 37 TLDs
and Figure A.6-1 only shows 12, not 37.

The last sentence of Section A.6.1.4.1 was modified to
read, "See Figure A.6-1 for sample locations." Figure A.6-1
was modified so that all Study Group 4 sample locations
were identified with their sample location number.

26.) Page A-80,
Section A.6.1.4.2,
First Sentence
and Table A.6-3

An additional comment was received from a reviewer which
states:

This sentence says that there were fifty-five soil samples
collected however in the table it says 56 samples - which is
correct?

Fix either the text in the sentence or the figures in the table
so that they match.

The text was changed to fifty-six.

27.) Page A-84,
Section A.6.2 and
Page B-13,
Section B.1.4,
Last Sentence

An additional comment was received from a reviewer which
states:

Page A-84 says that a revision to the CSM was necessary,
however, on Page B-13 it says that no revisions to the
CSM were necessary - which is correct?

Fix text to reflect whether revisions to the CSM were
necessary or not.

The last sentence in Section B.1.4 was modified to read,
"All data collected during the CAI supported the CSM, and
a revision to the CSM as described in Section A.6.2 was
necessary."
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28.) Page A-85,
Section A.6.3.1,
First Sentence

An additional comment was received from a reviewer which
states:

Section A.6 is about Study Group 4, this sentence talks
about dose that a receptor would received at Study Group
1 - should this say Study Group 47?

Fix number of Study Group if appropriate.

The text in question was modified to read, "Study Group 4."

29.) Page D-3,
Sentence
Beneath Wording
for UR Sign

An additional comment was received from a reviewer which
states:

The sentence reads "The FFACO UR signs posted at the
lead pads reads as follows:" and there is nothing after this -
I think this is supposed to be the sentence before the
wording of the sign - and the sentence before the wording
of the sign has slightly different wording.

Remove sentence after the sign wording and fix sentence
before sign wording if appropriate.

The final sentence in Section D.1.4 was removed and the
sentence just before the sign wording was changed to
read, "The FFACO UR signs for the lead pads and
contaminated waste pile read as follows:"

30.) UR Form for
CAS 02-23-07

An additional comment was received from a reviewer which
states:

Coordinates listed say starting at the Southeast Point -
however, when you look at the aerial photo, the point listed
on the form as Southeast really appears to be the South
Point (see similar listing for UR on CAS 09-99-01).

Fix Coordinate listing on the UR Form.

The coordinates in the table were rearranged and the figure
was updated to agree with the table.
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31.) All Use
Restriction
Forms, Contact
Information

An additional comment was received from a reviewer which
states:

The correct wording that should go here is "NNSA/NFO
Soils Federal Activity Lead" not "Director."”

Fix Contact information on all UR forms.

The contact information on all UR forms was changed to
"NNSA/NFO Soils Federal Activity Lead."

32.) Page 2 of
Use Restriction
Form for CASs
09-23-10 and 09-

An additional comment was received from a reviewer which
states:

The wording used here is not complete - the last part of the
last sentence is missing.

The last sentence of the comments section of all URs was
modified to read, "Permission to conduct any restricted
activities within the area requires prior notification to
NDEP."

together don't total 7.9M or exceed 8M.
Fix text so amounts quoted for Clean Closure are
consistent.

23-15, Fix sentence

Comments

Section

33.) Page E-8, An additional comment was received from a reviewer which| The cost estimate in Table E.1-2 was changed from
Table E.1-2; states: $7,900,000 to $5,200,000.

Page E-10; and The amounts listed in these three places are inconsistent | The estimated cost for Clean Closure identified in the last
Page E-14, with the estimate for Clean Closure - Table E.1-2 says ' paragraph of Section E.1-5 was changed to $5.2 million.
Second approximately 7.9M'; Page E-10 says 'exceeds 8M', and

Paragraph Page E-14 says '4.2M for Sugar and 1M for Eagle' which
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34.) Bottom of
Page E-12 and
Page E-13

An additional comment was received from a reviewer which
states:

This section (E.2.0) is about Recommended Alternatives
for all CASs in CAU 570, the last sentence of Page E-12
says, "In addition to the corrective action identified above,
the following action will be implemented as a BMP." Then
on page E-13 the paragraph describing the BMP doesn't
state where you are doing the Administrative URs. Since
the statement at the bottom of page E-12 only refers to
"actions identified above", it is unclear where you will be
doing the BMP of Administrative URs.

Suggest calling out in the paragraph on Page E-13 which
CASs will have Administrative URs.

The CAS numbers of 02-23-07 & 09-99-01 were added to
the end of the last sentence in the second to last paragraph
of Section E.2.0.

35.) Appendix G,
Page 3 and
Figure 3

An additional comment was received from a reviewer which
states:

The last sentence on page 3 says, "The location where the
brick was found is indicated on Figure 3." When you look at
Figure 3 it is nearly impossible to determine where the lead
brick was found. The text is listed over the top of the survey
areas and not only can you not read the text for the brick,
you cannot read a lot of the other text here as well.
Suggest relabeling this figure so the text is readable.

The figures have been re-formatted to look similar to the
rest of the figures throughout the document. The identifiers
such as 'lead brick' have been placed in locations so that
reading the figures is easier.
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