RECORD OF TECHNICAL CHANGE

Technical Change No. 1 Page _1 _of_2
Project/Job No. ___ 831841-02010005 - Date August 28, 2002

Project/Job Name __ CAU 168: Areas 25 and 26 Contaminated Materials and Waste Dumps, Nevada Test Site, Nevada

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

Jeffrey G. Johnson Task Manager
(Name) (Title)

Justification: Modification of the Waste Management Section 5.3 is required to address a comment provided by
the Nevada Division of Environmental Protection (NDEP) in an approval letter dated January 29 20, 2002, titled
“Approval of the Corrective Action Investigation Plan, Corrective Action Unit 168, Areas 25 and 26 Contaminated
Materials and Waste Dumps, Federal Facility Agreement and Consent Order.” The comment is as follows: “The
waste management plan Section 5.3.4.1 needs to be modified in accordance with the NDEP Investigative Derived
Waste Position Paper sent to your office in a January 24, 2002 letter (Liebendorfer to Wycoff).” The applicable
changes, as indicated below, are in accordance with the requirements of Resource Conservation and Recovery Act
(RCRA) and the agreements between U.S. Department of Energy National Nuclear Security Administration Nevada
Operations Office (NNSA/NV) and NDEP.

Section 5.0 Waste Management (sixth paragraph) Delete the last sentence.

Section 5.3.4.1 Personal Protective Equipment (last sentence)

Delete: “...within 45 days from receipt of the final CAU analytical data package from the laboratory.”

Insert: “...where it will be managed and dispositioned according to the requirements of RCRA or subject to
agreements between NNSA/NV and NDEP.”

Section 5.3.4.1 Decontamination Rinsate (2™ paragraph, 2™ sentence)

Delete: “...within 45 days from receipt of the final CAU analytical data package from the laboratory.”

Insert: “...where it will be managed and dispositioned according to the requirements of RCRA or subject to
agreements between NNSA/NV and NDEP.”

Section 5.3.4.2 Personal Protective Equipment (4" sentence)

Delete: “...within 45 days from receipt of the final CAU analytical data package from the laboratory.”

Insert: “...where it will be managed and dispositioned according to the requirements of RCRA or subject to

agreements between NNSA/NV and NDEP.”



Technical Change No. 1 Page _ 2 of_ 2

Project/Job No. ___831841-02010005 Date__ August 28, 2002

Project/Job Name _ CAU 168: Areas 25 and 26 Contaminated Materials and Waste Dumps, Nevada Test Site, Nevada

Section 5.3.4.2 Decontamination Rinsate (5th sentence)

Delete: “...within 45 days from receipt of the final CAU analytical data package from the laboratory.”
Insert: “...where it will be managed and dispositioned according to the requirements of RCRA or subject to
agreements between NNSA/NV and NDEP.”

Section 5.3.5 Mixed Wastes (4™ sentence)

Delete: “within 45 days from receipt of the final CAU analytical data package from the laboratory.”

Insert: “where it will be managed and dispositioned according to the requirements of RCRA or subject to

agreements between NNSA/NV and NDEP.”

The project time will be (Increased)(Decreased)(Unchanged) by approximately -0- days.

Applicable Project-Specific Document(s): Corrective Action Investigation Plan for Corrective Action Unit 168: Areas 25

and 26 Contaminated Materials and Waste Dumps, Nevada Test Site, Nevada, Rev. 0, DOE/NV--780.

Approved By: \ Q_M—LXQ?"QSJ\\—S \d\'\(\ Date % L'r) / O

J Appenzeller-Wing, Projéct Manager
Industrial Sites Project

e 924

Runore C. Wycoff, Divisidn Director
Environmental Restoration Division

Date 8'27’32—"

Client Notified YesX_ No Date_ 2~ -2 2

NDEP Concurrence: Date

Contract Change Order Required Yes__  No_ X

Contract Change Order No. __Not applicable
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RECORD OF TECHNICAL CHANGE

Projoct/Iob No. __331241-02010005 ' Dsts August 28,2002

The following technical changss (including justification) are requested by:
—efa G, Johoaon S 1377 S—
(Name) (Txle)

Justification: Modificution of the Waste Management Section 5.3 is raquired to sddress s comment provided by
the Nevada Division of Environmental Protection (NDEP) in an spproval lettor dated Jammery 29 20. 2002, titled
“Approval of'the Corrective Action Investigation Plan, Corrective Action Unit 168, Areas 23 and 26 Contaminatsd
Matecials and Waste Dampe, Federa) Facility Agresment snd Consent Order.” The comment is as follows: “The
waste managsment plan Section 5.3.4.1 needs to be modified in socordanocs with the NDEP Investigstive Derived
Waste Position Paper $ent o your offios in » Ssnuary 24, 2002 letter (Lichendorfer to Wyooff).” The apphicsble
changes, a2 indicated below, are in aacordance with the requirements of Resowree Conservation and Recovery Act
(RCRA) and the agreements between ULS. Department of Energy Nationat Nuelear Security Adminisiration Nevada
Operations Office (NNSA/NV) and NDEP.

Section 5.0 Waste Management (sixth paragraph) Dolete tha last scutence.

Section 53.4.1 Fersonal Protactive Equipment (Jast senteuce)

Delste: “...within 45 days from receipt of tho finsl CAU anelytical dats package from ths lsbarstory.”

Tnsert: “...where it will be maneged and dispositioned according to the requirements of RCRA or subject 10
sgreeenems between NNSA/NV and NDEP." ‘

Section 53.4.1 Decontamination Rinsate (2* paragraph, 2™ sentence)

Delete: “_.within 45 dys from receipt of the final CAU analyticsl data package from the lsboratory.”

Imsert: *...where it will be managed snd dispositioned acoording to the requiremants of RCRA or pubject o
sgreecants betwoen NNSA/NV and NDEP,”

Section 5.3.4.2 Personal Prosective Equipment (4* sentence)

Delote: *..within 45 days from recelpt of the fina) CAU analytical date pacicage from the taboratory,”

Imsert: “_ where it will be managed and disposttioned aocoeding w the requiremants of RCRA or subject to
agrosments between NNSA/NV and NDEP.”
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Technical Change No. { Pago 2 _of 2.
Mnﬂohl“__m_“ﬂm— Dute__Augeat28.2002
Project/Job Nume §8: Arg g 26 i aterials and Weme da Text Sita, Navad:

Section §.3.4.2 Decontamivation Rinsate (5th sentence)

Delots: “...within 45 days from receipt of the final CAU analytics! deta package from the labormery.”
Insert: *..where it wiil be managed sad dispositioned sscording to the requivaments of RCRA or subject to
agreements berween NNSA/NV and NDEP.”

Section 5.3.8 Mixcd Wastes (4" sentence)

Delete: “within 45 days from receipt of the final CALI analytical dats package from the lsbaretory.”
Invert: “where it will be managed snd dispositioned according 1o the requiremants of RCRA or subject to
agreomants betwoen NNSA/NV and NDEP.”

The project time will be (Incroased){Decressed)(Linshanged) by epproximendy days.

Applioable Project-Spacific Document(s): Corrective Action Investigution Plan for Correstive Aoston Unit 168; Areas 28
and 36 Comamingied Matarials and Wase Dumps, Nevede Test Site. Neveds, Rev. 0, DOR/NV~780.

Approved By: %&A&zﬂﬁ_\‘i‘% __,_.{_3"'°a~
Apponxlic-Wing, Maneger

Induswis] Shes Project

Fdle =
Runars C. Wyoelf, Dirececr

Bavirenmearal Resworation Divisica
ClientNotiied YeoX No_ Dwe_ 2~ 2-0 2

Comtract Change Ordor Raquired Yos, No X
Congract Chumge Ovder No. __Nok applicable

03



RECORD OF TECHNICAL CHANGE

Technical Change No. 2 Page _1 of_1
Project/Job No. 831841-02010005 Date_September 23, 2002

Project/Job Name __ CAU 168: Areas 25 and 26 Contaminated Materials and Waste Dumps, Nevada Test Site, Nevada

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

Jeffrey G. Johnson Task Manager
(Name) (Title)

Section 4.3.2.4 CASs 25-34-01 and 25-34-02, NRDS Contaminated Bunkers

Delete: 2™ and 3™ sentences

Insert: Radiological scanning surveys will be performed on all interior surfaces of each bunker, excluding the
bunker floors, to a height of 3 meters. The survey areas will include interior and exterior walls outside the
entrance to each bunker from the floor to a height of 3 meters. A swipe will be taken from each interior surface
above 3 meters, to include the ceiling. The locations to be swiped will be selected based on professional
judgement and each swipe will cover a minimum of 100 square centimeters.

Justification: Survey results for the lower three 3 meters did not identify any locations with readings greater than
background concentrations. Visual inspection of the remainder to the walls and ceilings did not indicate any
staining or other indications of possible contamination.

The project time will be (Increased)(Decreased)(Unchanged) by approximately __ -0- days.

Applicable Project-Specific Document(s): Corrective Action Investigation Plan for Corrective Action Unit 168: Areas 25
and 26 Contaminated Materials and Waste Dumps, Nevada Test Site, Nevada, Rev. 0, DOE/NV--780.

Approved By: ez ( ?eé Lz pate 2/ 23/ &

Janet Appenzeller-Wing, Project Manager
Industrial Sites Project

Coo0d ) L oifoitos

Runore C. Wycoff, Division Director
Environmental Restoration Division

Client Notified YesX_ No Dae_ 2= 9-0 2
NDEP Concurrence: Date

Contract Change Order Required Yes No_ X
Contract Change Order No. __ Not applicable
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RECORD OF TECHNICAL CHANGE

Technica) Change No. 2 Page 1 __of ! _
Mﬂ!obﬂtw ' Duts Seotember 23,2002
Project/Job Name ___CAU 168 3¢ and 26 Cantamins ‘ : ot S d '

mfollo\ﬁu;nehiulchum(hohdin;juﬁﬁuﬁm)mnwby:

——10T08Y G, Johnson —lakMevages
(Name) (Tite)

Section ¢.3.2.4 CASs 25-34-01 and 25-34-02, NRDS Contaminated Bunkers

Delete: 2" and 3" gentences

Insert: Radiclogical scanning surveys will be performed on all fnterior surfaces of each bunker, excluding the
bunker floofs, to a helght of 3 meters. The survey aress will includs interior snd exserior walls cutside the
entrance to each bunker from the floor w & height of 3 moetars. A swips will be takon from each interior surface
above 3 meters, to include the ceiling. The locations to be swiped will be selected based on professional
Judgement and each swipe will cover a minimum of 100 square centimeters.

Justifieation: Survey results for the lower three 3 meters did not ideatify any locations with readings greater than
background concentrations. Visual taspection of the remainder to the walls and ceilings did not indicate any
staining or other indications of povsible contsmination. '

The projact time will bo (Increased)(Decreased)Unchangad) by spproximessly __0- __ days.

Applicable Project-Specific Document(s): Corrective Action Invastigasion Plan for Corrsetive Action Uit ] 68. Aracs 25
and 26 Contaminated Materioly and Wasts Duomps, Neveda Ten Stts, Nevada, Rav. 0, DOB/NV--780,

MpwovdBy: LG aae Cadil e _9/23ox
Janes Appensalier-Wing, Projest Manager
Industriel Sites Project

ea/ Dn?'b 0

Rumers C. Wycodf, Division Dircctor
Eorvirormensl Remorstion Division
CliemtNotified Y 9. 02
NDEP Concmrense: 1
Contrace Changs Orver ReguiredYes ____No X
a—— — %&0&& ﬁ“




RECORD OF TECHNICAL CHANGE

Technical Change No. 03 Page 1 of 3
Project/Job No. _Industrial Sites/IS04-386 Date __06/02/2004
Project/Job Name _Corrective Acti vestigation Plan 168: Areas 25 and taminat aterials and

Waste Dumps, Nevada Test Site, Nevada, Revision 0, November 2001

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

Alfred N. Wickline ) Industrial Sites Task Manager

(Name) _ (Title)
) - .
Description of Change: o
1. Section 3.2 Contaminants of Potential Concern. Table 3-4, under Radiochemistry section, replace description for minimum
reporting limit with the following:

* “The MRL is set equal to 5 times the minimum detectable activity (MDA), or if § times the MDA is greater than the PAL, the MRL is
set equal to the MDA." :

2. .3 Preli i Is. Replace the 1 paragraph with the following:

* “Analytical methods and MRLs for each chemical analyte are provided in Table 3-4. The PALSs for radionuclides are provided in
Table 3-5. The MRLs for radionuclides are set equal to 5 times the MDA, or if § times the MDA is greater than the PAL, the MRL is
setequal to the MDA. The MDA is the smallest amount of activity of a particular analyte that can be detected in a sample with an
acceptable level of error. The radiological PALs are taken from the National Council on Radiation Protection and Measurement
(NCRP), Report No. 129, recommended screening limits for construction, commercial, and industrial land use scenario (NCRP,
1999) scaled from 25- to 15-millirem (mrem) per year dose and the generic guidelines for residual concentration of radionuclides in
DOE Order 5400.5 (DOE, 1993)." .

ng DIE -

WIth Tho feVised

H - : 9 anaCned. ’
4. Section 3.3.3 Radiological Preliminary Action Levels. Replace paragraph with the following:
* “The PALs for radiological contaminants are taken from the National Council on NCRP, Report No. 129, recommended screening
limits for construction, commercial, and industrial land use scenario (NCRP, 1999) scaled from 25- to 15-mrem per year dose and

the generic guidelines for residual concentration of radionuclides in DOE Order §400.5 (DOE, 1993). The radiological PALS for the
CAU 168 Corrective Action Investigation (CA!) are listed in Table 3-5. *

* Potassium-40 will not be considered a COPC with respect to gamma spectroscopy analysis.

Replace the 6™ bullet with the following:

* “The PALs for radiological contaminants are taken from the NCRP, Report No. 129, recommended screening limits for
construction, commercial, and industrial land use scenario (NCRP, 1999) scaled from 25- to 15-mrem per year dose, and, the
generic guidelines for residual concentration of radionuclides in DOE Order 5400.5 (DOE, 1993).

= Potassium-40 will not be considered a COPC with respect to gamma spectroscopy analysis.

6. Sections 8.0 and A.4.0 References. Add the following references:

. National Council on Radiation Protection and Measurements. 1999. Recommended Screaning Limits for Contaminated Surface
Soil and Review of Factors Relevant to Site-Specific Studies, NCRP Report No. 129. Bethesda, MD. :

s US Department of Energy. 1993. “Radiation Protection of the Public and the Environment,” DOE Order 5400.5,
Change 2, 7 January. Washington, D.C.: U.S. Government Printing Office.

Justification:
Through ongoing discussions between DOE and NDEP it was determined that the PALs currently being used for the site investigations are

. not practical and should be replaced with dose-based action levels. In an agreement between NDEP and DOE (approved March 9, 2004),

the PALs to be used for evaluating the potential radioactive contamination in soils will be based on an acceptable dose as specified by the




NCRP Report No. 129 and the DOE 5400.5 guidance, rather than a comparison to background values. The use of the new radiological
PALs has been accepted and approved for use in the planning and evaluation phases of site investigations.

Potassium-40 (K-40) is a naturally occurring unstable isotope of potassium with a half-life of 1.3 x 10E+09 years. The abundance of K-40
is approximately 0.0118 percent of natural potassium. Because of the abundance of potassium in the environment, K-40 is the predominant
radionuclide in soll, foods, and human tissues. The average human male contains approximately 100,000 picocuries of

K-40. The human body strictly regulates the potassium content within the body and is not influenced by variations in environmental levels.
Therefore, the intemal dose from K-40 remains constant.

Potassium-40 is not considered to be a contaminant of potential concern due to its predominance in the environment. In addition, the only
mechanism for K-40 to be a contaminant is through concentration.
There are no reported activities at the NTS that would have concentrated K-40 or released It as a contaminant.

The CAU 168 CAl will not be expanded' to delineate the extent of K-40, nor will K-40 be evaluated in the Corrective Action Decision
Document. _ .

The project time will b? (mc:l'eased) (Decreased) (Unchanged) by approximately 0 days.

Applicable Project-Specific Documenf(s): Corrective Action Investigation Plan for Corrective Action Unit 168:
' Areas 25 and 26 Contaminated Materials and Waste Dumps,
Nevada Test Site, Nevada, Rev. 0, November, 2001

Approved By:

Date 5 }2(0/0"1’

ect Manager

W%M% Date f/zé/oj(

ﬂ Monica Sanchcz,'NNSAMS(@xvirqnf(cntal Restoration
Acting Division Director

Date

NDEP

e e e - ST e T g e T




Table 3-5 .
Preliminary Action Levels for Radionuclides in Soil Samples Collected at CAU 168

Radionuclide . ____PAL(pClig)
Cesium-137° 7.30
~ Cobalt-60" ‘ 1.61
Niobium-94* . ' 2.43
Radium-226° 5/15°
Strontium-90°* 503
Uranium-234" 85.9
Uranium-235* 10.5
Uranium-238" v 63.2

*Taken from the Construction, Commercial, and Industrial land use scenario in Table 2.1 of the NCRP Report No. 129,
Recommended Screening Limits for Contaminated Surface Soil and Review Factors Relevant to Site-Specific Studies -
(NCRP, 1999). The values provide in this source document were scaled to a 15-mrem per year dose.
*Thorium-230 and its daughter Radium-226 are considered to be in equilibrium and will use the DOE 5400.5 general
guidance of § andi15 pCi/g for the PALs (DOE, 1993).
°The PAL for this isotope Is specified as 5 pCilg averaged over the first 15 centimeters (approximately 6 inches) of
soll and 15 pCi/g for deeper solls (DOE, 1993).

pCi/g = Picocuries pér gram.

S - . - - e e - S R RS T
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Executive Summary

This Corrective Action Investigation Plan (CAIP) contains the project-specific information including
facility descriptions, environmental sample collection objectives, and criteria for conducting site
investigation activities at Corrective Action Unit (CAU) 168: Areas 25 and 26 Contaminated
Materials and Waste Dumps, Nevada Test Site (NTS), Nevada. The CAIP has been developed in
accordance with the Federal Facility Agreement and Consent Order (FFACO) that was agreed to by
the State of Nevada, the U.S. Department of Energy, and the U.S. Department of Defense.

Corrective Action Unit 168 is comprised of the following Corrective Action Sites (CASs):

» CAS25-16-01, Construction Waste Pile

« CAS25-16-03, MX Construction Landfill

» CAS25-19-02, Waste Disposal Site

o« CAS25-23-02, Radioactive Storage RR Cars
 CAS25-23-18, Radioactive Material Storage
 CAS25-34-01, NRDS Contaminated Bunker
 CAS25-34-02, NRDS Contaminated Bunker

» CAS25-23-13, ETL - Lab Radioactive Contamination
e CAS25-99-16, USW G3

+ CAS26-08-01, Waste Dump/Burn Pit

» CAS26-17-01, Pluto Waste Holding Area

* CAS26-19-02, Contaminated Waste Dump #2

This CAIP provides investigative detail specificto CAU 168. Manageria aspects of this project are
discussed in the Project Management Plan (DOE/NV, 1994). General field and laboratory quality
assurance (QA) and quality control (QC) issues are presented in the Industrial Stes Quality
Assurance Project Plan (DOE/NV, 1996b). Project-specific QA/QC isincluded inthis CAIP. The
health and safety aspects of this project are documented in the IT Corporation, Las Vegas Office,
Health and Safety Plan (1T, 2001a) and will be supplemented with a site-specific health and safety
plan written prior to the start of field work.

The CASs addressed by CAU 168 are arelatively diverse group of sitesin terms of the sources and
nature of potential contamination at each CAS. The CASs are located and/or associated with the
following NTS facilities:

e Area25s
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- Engine Maintenance, Assembly, and Disassembly (E-MAD) Facility
- Missile Experiment (MX) Salvage Yard
- Reactor Maintenance, Assembly, and Disassembly (R-MAD) Facility
- Radioactive Materias Storage Facility (RMSF)
- Treatment Test Facility (TTF) Building at Test Cell A

« Area26
- Project Pluto testing area

* YuccaMountain

- Underground Southern Nevada Well (USW) G3 (CAS 25-99-16) is a groundwater
monitoring well located west of the NTS on the ridgeline of Yucca Mountain.

Asintegral parts of the Nuclear Rocket Development Station (NRDS), the E-MAD and R-MAD
facilities and the RM SF supported the devel opment and testing of nuclear reactors for use in space
propulsion vehicles. Activities associated with the NRDS program were conducted between 1958
and 1973. Subsequent to 1973, various other projects utilized these facilities. In 1981 and 1982, the
MX Construction Waste Landfill received construction debris from the MX test program; it may have
also received nonhazardous waste prior to the MX program. Well USW G3 was drilled and
completed in the 1980s to evaluate the geologic, geophysical, and hydrologic potential of Yucca
Mountain as a prospective underground repository for high-level nuclear waste. The Project Pluto
facilitiesin Area 26 supported nuclear-reactor testing conducted for development of aramjet
propulsion system,; tests were conducted between 1961 and 1964. Various other projects utilized the
Project Pluto facilities after 1964.

The data quality objectives (DQO) process was used to identify and define the type and quality of
data needed to complete the investigation phase of the CAU 168 corrective action process. A phased
approach was devel oped to address the data needs during the investigation. The Phasel investigation
will determine if contaminants of potential concern (COPCs) are present in concentrations exceeding
preliminary action levels. If COPCs are found to be present above preliminary action levels, a
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Phase Il investigation will be implemented to determine the extent of contamination to support the

appropriate corrective action aternative to complete closure of the site.

Phase | data collection will be conducted at all CASs (except CASs 25-23-02, 25-23-13, 25-23-18,
and 25-99-16). Corrective Action Sites 25-23-02, 25-23-13, and 25-23-18 are known to be
radiologically contaminated; therefore, they will advance directly to aPhase |l investigation to define
both the nature and extent of contamination.

Upon reviewing historical documentation and current site conditions, it has been determined that no
further characterization isrequired at USW G3 (CAS 25-99-16) to select the appropriate corrective
action. A cesium-137 source was accidentally encased in cement within the vadous zone during the
drilling of thewell. A corrective action of closure in place with aland-use restriction for drilling near
USW G3isappropriate. The corrective action will be documented in the Corrective Action Decision
Document (CADD) for CAU 168.

Based on site history and existing characterization data obtained to support the DQO process, COPCs
for CAU 168 are primarily radionuclides. However, the COPCs for several CASs were not defined.
To address COPC uncertainty, the Phase | analytical program for most CASswill include volatile
organic compounds, semivolatile organic compounds, Resource Conservation and Recovery Act
metal s, total petroleum hydrocarbons, polychlorinated biphenyls, and radionuclides. Based on the
results of Phase | sampling, the analytical program for Phase |1 characterization may be reduced.

In general, field activities will consist of collecting soil samples at biased locations by hand-tool
methods, backhoe excavation, direct-push, or drilling techniques as appropriate. Where necessary for
Phase || characterization, soil samples will be collected from horizontal and vertical step-outs to
bound the extent of contamination. For CASs 25-23-02, 25-23-13, 25-34-01, and 25-34-02, the
nature of the media and materials that comprise the CASs preclude collection of samplesfor
laboratory analysis. At these CASs, characterization will consist primarily of radiological scanning
surveys and collection and counting of swipes.

Specifically, the technical approach for investigation of CAU 168 will consist of the following

activities:



CAU 168 CAIP
Executive Summary
Revision: 0

Date: 11/26/2001
Page ES-4 of ES-4

» Perform best management practices and housekeeping activities on miscellaneous debris,
where necessary.

» Perform geophysical surveys (CAS 25-16-01 only).

» Performradiological surveys (CASs 25-16-01, 25-23-02, 25-23-13, 25-23-18, 25-34-01,
25-34-02, and 26-08-01).

» Collect and count swipes for radiological characterization (CASs 25-23-13, 25-23-02,
25-34-01, and 25-34-02).

* Collect soil samplesfrom biased locations.

» Field screen samples for volatile organic compounds, radiological activity, and possibly total
petroleum hydrocarbons.

» Collect required QC samples.

* Inspect and sample a radioactive effluent pipeline at CAS 26-17-01, as required and where
possible.

» Collect additional soil samplesto define the lateral and vertical extent of contamination, if
necessary.

» Scabble or shot-blast concrete surfaces at selected locations in CASs 25-34-01 and 25-34-02,
if necessary, to determine the extent of radiological contamination into the concrete.

» Collect samplesof residua fluidsintherailroad cars at CAS 25-23-02, if necessary, for waste
management purposes.

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

» Collect and analyze bioassessment samples at the discretion of the Site Supervisor, if VOCs
exceed field-screening levels in a pattern that suggests that a VOC plume may be present.

» Stakeor flag sample locations and record coordinates (in Universal Transverse Mercator
coordinate system).
Under the FFACO, this CAIP will be submitted to the Nevada Division of Environmental Protection
(NDEP) for approval. Field work will be conducted following approval of the plan. The results of
the field investigation will support a defensible evaluation of corrective action alternativesin the
Corrective Action Decision Document.
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1.0 Introduction

This Corrective Action Investigation Plan (CAIP) contains the project-specific information including
facility descriptions, environmental sample collection objectives, and criteria for conducting site
investigation activities at Corrective Action Unit (CAU) 168: Areas 25 and 26 Contaminated
Materials and Waste Dumps, Nevada Test Site (NTS), Nevada. The CAIP has been developed in
accordance with the Federal Facility Agreement and Consent Order (FFACO) that was agreed to by
the State of Nevada, the U.S. Department of Energy (DOE), and the U.S. Department of Defense
(DoD) (FFACO, 1996).

The CAIP isadocument that provides or references all the specific information for investigation
activities associated with a CAU. Corrective action units consist of one or more corrective action
sites (CASs) grouped together, based on geography, technical similarity, or agency responsibility, for
the purpose of determining corrective actions. According to the FFACO (1996), CASs are Sites
potentially requiring corrective action(s) and may include solid waste management units or individual
disposal or release sites. The NTSislocated approximately 65 miles (mi) northwest of Las Vegas,
Nevada (Figure 1-1).

The CAU 168 CASs are associated with various facilities that supported projects in Areas 25 and 26
of theNTS. Table 1-1 liststhe 12 CASsthat comprise CAU 168 and their facility locations.

Figure 1-2 shows the locations of the nine CASsin Area 25. Seven of these CASs (25-16-01,
25-19-02, 25-23-02, 25-23-13, 25-23-18, 25-34-01, and 25-34-02) are associated with the Nuclear
Rocket Development Station (NRDS) that operated in Area 25 from 1958 to 1973. Corrective Action
Site 25-16-03 was associated with the missile experiment (M X) test program from 1981 to 1982, and
may have also received sanitary waste from Area 25 prior to 1980. Corrective Action Site 25-99-16
is associated with the Underground Southern Nevada Well (USW) G3 located on Yucca Mountain.

Figure 1-3 shows the location of the three CASsin Area 26. All three CASs are associated with the
Project Pluto facilities that operated from 1961 to 1964. For operational reasons, the Project Pluto
facilities were separated into three functional areas - control, testing, and disassembly. The three
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Table 1-1
CAU 168 Corrective Action Sites
Location CAS Number CAS Description® Facility Association®

25-16-01 Construction Waste Pile E-MAD Facility
25-16-03 MX Construction Waste Landfill MX Salvage Yard
25-19-02 Waste Disposal Site SE Corner Outside R-MAD
25-23-02 Radioactive Storage RR Cars

Area 25 25-23-18 Radioactive Material Storage

Radioactive Material Yard

25-34-01 NRDS Contaminated Bunker
25-34-02 NRDS Contaminated Bunker
25-23-13 ETL - Lab Radioactive Contamination TTF Building
25-99-16 USW G3 Yucca Mountain
26-08-01 Waste Dump/Burn Pit Building 2204

Area 26 26-17-01 Pluto Waste Holding Area Pluto Facility
26-19-02 Contaminated Waste Dump #2 Tom Reactor Test

#Functional categories from the FFACO (1996)
PGeneral location from the FFACO (1996)

E-MAD = Engine Maintenance, Assembly, and Disassembly
ETL = Engine Test Laboratory

MX = Missile experiment

R-MAD = Reactor Maintenance, Assembly, and Disassembly
RR = Railroad

NRDS = Nuclear Rocket Development Station

TTF = Treatability Test Facility
USW = Underground Southern Nevada Well

Area 26 CASs (26-08-01, 26-17-01, and 26-19-02) included in CAU 168 are located in the vicinity of
the testing area (Figure 1-3).

1.1  Purpose

Existing information and process knowledge on the expected nature and extent of contamination are
insufficient to select preferred corrective actions for all but one site (CAS 25-99-16). Therefore,
additional information will be obtained by performing afield investigation prior to choosing a
preferred closure alternative for each CAS.
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The investigation strategy for CAU 168 is based on Data Quality Objectives (DQOs) developed by
representatives of the Nevada Division of Environmental Protection (NDEP) and the DOE National
Nuclear Security Administration Nevada Operations Office (NNSA/NV). The DQOs are used to
identify and define the type and quality of data needed to complete the investigation phase of the
corrective action process. This CAIP will describe the investigation developed to collect the data
needed to select the appropriate corrective actionsfor CAU 168. The general purpose of the
investigation is to:

Identify the presence and nature of contaminants of potential concern (COPCs).

Determine whether COPCs exceed action levels (e.g., preliminary action levels[PALS)).

Determine the vertical and lateral extent of contaminants of concern (COCs), if present.

Ensure adequate data have been collected to close the sites under NDEP, Resource
Conservation and Recovery Act (RCRA), and the DOE requirements.

A COPC becomes a COC onceit is known to be present in concentrations exceeding PALS. Itis
inherent in the definition of COC that it is present in concentrations greater than the corresponding
PALs.

1.2 Scope

A phased approach has been developed to address the data needs during the investigation. The scope
of this CAIP isto resolve the problem statements identified in Phase | and Phase |1 of the DQO
process.

Phase | will determine if COPCs are present in concentrations exceeding PALS. The Phase | problem
statement is that potentially hazardous and radioactive wastes may be present at the sites and existing
data are insufficient to evaluate and select preferred corrective actions.

If COPCs are present above PALSs, a Phase Il investigation will be implemented to determine the
extent of contamination to support the selection of corrective action alternatives. The Phase 11
problem statement is that the exact nature and/or extent of contamination at these sites is unknown.
Contamination at these sites may present risk to human health and environment and additional data
arerequired to select a preferred corrective action aternative.
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The scope of the corrective action investigation for CAU 168 includes the following activities to
address the problem statements:

* Remove and dispose of materials at various CASs.

» Collect biasing factor data, where necessary (e.g., surface geophysical and radiological
surveysat CAS 25-16-01).

» Atsdected CASs, collect environmental samples from biased |ocations and submit for
laboratory analysis to determine if COPC concentrations exceed PALSs.

» At CASswhere contaminant concentrations exceed PALSs, collect environmental samples and
submit for laboratory analysisto define the lateral and vertical extent of COCs.

* Visualy define the extent of buried construction debris, if present, at CAS 25-16-01.

* Performradiological surveys at CASs 25-16-01, 25-23-13, 25-34-01, 25-34-02, 25-23-02,
25-23-18, and 26-08-01. Collect and analyze swipesfor radioactivity at these CASs, as
necessary.

* Inspect portions of the collection system piping associated with CAS 26-17-01 using a
combination of visual, video, and/or radiological surveys, as appropriate. Collect sediment
samples from the piping, if possible, and submit for laboratory analysis.

» Collect soil samplesfor laboratory analysis of geotechnical parameters, as needed.

Asnoted in Section 1.1, sufficient information and historical documentation for CAS 25-99-16 exists
regarding the nature and extent of contaminant and the potential risk to a receptor such that a
preferred corrective action alternative can be selected for site closure. For this reason, additional
characterization of CAS 25-99-16 will not be performed.

1.3 CAIP Contents

The organization and content of this CAIP follows the NDEP-approved CAIP outline

(Wycoff, 2001a). Section 1.0 provides an introduction to this project, including the purpose and
scope for this corrective action investigation. Section 2.0 provides facility descriptions, including
physical setting, operational history, waste inventory, release information, and investigative
background. The remainder of the document details the investigation strategy. The FFACO (1996)
requires that CAIPs address the following elements:
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* Management

* Technica aspects

» Field sampling

»  Waste management

* Quality assurance (QA)
* Health and safety

* Public involvement

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

(DOE/NV, 1994) and the site-specific field management plan that will be developed prior to field
activities. Thetechnical aspects of this CAIP are contained in Section 3.0 through Section 6.0 of this
document; and in the DQO summary presented in Appendix A. Field sampling activities are
discussed in Section 4.0, and waste management issues are discussed in Section 5.0. Generd field
and laboratory QA and quality control (QC) issues, including collection of QC samples, are presented
in Section 6.0 of this CAIP and also in the Industrial Stes Quality Assurance Project Plan (QAPP)
(DOE/NV, 1996b). The health and safety aspects of this project are documented in the

IT Corporation, Las Vegas Office (ITLV), Health and Safety Plan (IT, 2001a), and will be
supplemented with a site-specific health and safety plan written prior to the start of field work. No
CAU-specific public involvement activities are planned at this time; however, an overview of public
involvement is documented in the “Public Involvement Plan,” Appendix V, of the FFACO (1996).
The project schedule and records-availability information for this document are discussed in

Section 7.0. Section 8.0 provides alist of references. Appendix B contains information on the
project organization, and Appendix C presents the photographs and facility engineering drawings
referenced in this CAIP. Appendix D contains radiological data from surveys of the Radioactive
Materials Storage Facility (RMSF). Appendix E contains the response to NDEP comments.
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2.0 Facility Description

The CASs grouped into CAU 168 were selected based on their geographical location, technical
similarities, and agency responsibility for closure.

2.1 Physical Setting

The following sections describe the general physical setting for Area 25, Area 26, and Yucca
Mountain. General background information pertaining to topography, geology, hydrogeology, and
climatology are provided for these areas or the NTS region in the Geologic Map of the Nevada Test
Ste, Southern Nevada; USGS Map 1-2046 (USGS, 1990); CERCLA Preliminary Assessment of
DOE's Nevada Operations Office Nuclear Weapons Testing Areas (DRI, 1988); the Nevada Test Ste
Final Environmental Impact Satement (ERDA, 1977b); and the Final Environmental Impact
Satement for the Nevada Test Ste and Off-Ste Locations in the Sate of Nevada (DOE/NV, 1996a).

2.1.1 Area?25

Area 25 (Jackass Flats) is an intermontane valley bordered by highlands on all sides except for alarge
drainage outlet to the southwest. Elevations range from 3,400 to 5,600 feet (ft) above mean sealevel
(amsl). The dominant plant community is Larrea-Ambrosia associated with atransition zone
between the Mojave and Great Basin Deserts (DOE, 1988b).

The Jackass Flats basin is underlain by aluvial, colluvial, and volcanic rocks of Cenozoic age. The
alluvium and colluvium are above the saturated zone throughout most of Jackass Flats. Paleozoic
sedimentary rocks, limestone, and dolomite, occur at greater depths. The Paleozoic rocks are
productive aquifers throughout the region but locally are considered too deep (approximately

1,700 ft) to be an economic source of water. In western Jackass Flats, a highly fractured welded-tuff
aquifer (Topopah Spring Member) is an important water-producing unit. Groundwater flow for the
region is generally to the south and southwest (DOE, 1988b). Depthsto groundwater for the three
water supply wells located within Area 25 are approximately 1,041; 740; and 928 ft below ground
surface (bgs) (USGS, 1995).
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Surface water flow in Area 25 is ephemeral and isafunction of variationsin annual climate patterns.
The climate in this areais affected by the rain shadow of the Sierra Nevada mountain range in
Cdifornia. The average annual precipitation for Jackass Flats is approximately 4 inches (in.). Most
of the precipitation (approximately 65 percent) occurs between October and April as aresult of
storms originating in the Pacific Ocean. The remaining precipitation occurs in the summer months
and isthe result of convection of moist air brought on by southeasterly winds from the Gulf of
Mexico, or cyclonic lows developed over the Great Basin. Summer showers are generally isolated
and precipitation is variable. Occasionally, storms move directly northward from the Gulf of
Cdlifornia, resulting in wide-spread heavy rain (DOE, 1988b). Potential evaporation rates for the
NTS/Yucca Mountain region are approximately 66 in. per year (DOE/OCRWM, 1998).

Facility-specific infrastructure information for Area 25 is provided in the NRDS Master Plan
(SNPO, 1970).

2.1.2 Area 26

Area 26 is generally bounded on the southwest by the low drainage divide between Wahmonie Flat
and Jackass Flats, on the northwest by Lookout Peak, on the north and northeast by small rugged hills
that are unnamed, and on the south by Skull Mountain. Area 26 islocated midway between Jackass
Flats and Frenchman Flat (USGS, 1964).

The portion of Area 26 of concernto CAU 168 is an intermontane valley bordered by highlandson all
sides except for drainage outlets to the southwest and southeast. Area 26 islocated in the transition
zone between the northern edge of the Mojave Desert and the southern portion of the Great Basin
Desert. Elevations where Project Pluto facilities are present range from 4,200 to 4,400 ft amsl
(AEC, 1961).

The Skull Mountain region is underlain by alluvium and colluvium, which rangesin age from
Miocene to Holocene (USGS, 1990). The alluvium and colluvium consist of unconsolidated to
moderately cemented, locally deformed, alluvial fan, flood plain, streambed, talus, slope wash, and
eolian deposits. The thicknessis variable and, in some cases, is as much as 1,970 ft thick

(DRI, 1988). Nearby hills consist of Miocene-age Wahmonie and Salyer Formations, which are
rhyodactic and dacitic volcanic deposits (DRI, 1988).
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The portion of Area 26 used for Project Pluto is covered by thin gravels capping a pediment that dips
3 to 6 degreesto the southeast. The pediment gravels merge with valley alluvium along Cane Springs
wash to the south. Where exposed, bedrock consists mostly of extrusive igneous rocks with some
associated breccias of limited areal extent. A few thin beds of consolidated sedimentary rock are
present between some of the extrusive rocks.

A perched water table occursin azone of the highly fractured rock. Static perched water levelsrange
from 81 to 167 ft bgs (USGS, 1964). The perched water may extend to depths exceeding 261 ft bgs
before encountering rocks with alow-fracture permeability. The regional water table isthought to be
at a depth of approximately 1,700 ft bgs (DRI, 1988). The climate of Area 26 is similar to that of
Area 25 (Section 2.1.1).

Facility-specific infrastructure information for Area 26 is provided in the Environmental Survey
Preliminary Report (DOE, 1988a), Background Information Project Pluto - Tory 11-A (Author
Unknown, 1960), and the Tory I1C Reactor Test Report (AEC, 1964).

2.1.3 Yucca Mountain

Well USW G-3 (CAS 25-99-16) islocated on the crest of Yucca Mountain, the wellhead islocated at
an elevation of 4,856 ft amsl (USGS, 1984). Yucca Mountain is an eastward-tilted volcanic plateau
that consists of a thick sequence of ash-flow and related rocks of Miocene age within the southwest
Nevada volcanic field.

The west-facing slopes of Yucca Mountain are steep, and east-facing slopes are gentle, expressing the
underlying geologic structure. Small valleys eroded in the mountain are narrow, V-shaped drainages
that flatten and broaden near the mountain base. The Yucca Mountain crest is between 4,600 and
4,900 ft amdl, and the adjacent valleys are approximately 2,000 ft lower.

The static groundwater table at USW G3 well is present within the Crater Flat Tuff at a depth of
2,460 ft bgs (USGS, 1984; USGS, 1993). The climate of Yucca Mountain is similar to that givenin
Section 2.1.1 for Area 25, except that annual precipitation totals on the Yucca Mountain crest are
greater than those reported for Area 25. From a network of gauges on Yucca Mountain, the USGS



CAU 168 CAIP
Section: 2.0
Revision: 0

Date: 11/26/2001
Page 12 of 123

(1995a) reports average annual precipitation totals of 8.2 and 10.3 in. for water years 1992 and 1993,
respectively.

2.2  Operational History

The following subsections provide a description of the use and history of each of the CAU 168 CASs,
beginning with a general discussion of each area, narrowing the discussion to afacility or landmark,
and finally focusing on anindividual CAS. The CAS-specific summaries are designed to illustrate
any significant known waste-generating activities or releases. All engineering drawings and
photographs referenced in the following subsections are included in Appendix C.

2.2.1 History of Area 25

In the early 1960s, the U.S. Atomic Energy Commission and the National Aeronautics and Space
Administration negotiated an interagency agreement to establish and manage a test area known asthe
NRDS. The NRDS, located in Area 25, was used from the 1960s until 1973 to conduct full-scale
testing of reactors, engines, and rocket stagesto evaluate the feasibility of developing nuclear reactors
for the United States space program.

When Project Rover was completed in 1973, NRDS activities were concluded, and the NRDS area
was returned to NTS for closedown. Following closedown, the facilities were deactivated and
decontaminated for their potential transfer to other DOE programs. Since 1980, Area 25 has been
primarily used for nonweapons research and development.

Within the Area 25 test area, several major installations were built to conduct and support NRDS
activities. Collectively, these installations cover approximately 8,000 acres of land. Theinstallations
include the Engine Maintenance, Assembly, and Disassembly (E-MAD) Building, Reactor
Maintenance, Assembly, and Disassembly (R-MAD) Building, Test Cell A (TCA), Test Cell C, and
Engine Test Stand No. 1 (see Figure 1-2).

Subsequent to NRDS activities, the U.S. Air Force, Ballistic Missile Office selected Area 25 for
development and testing of the MX missile support systems and programs. The program operated
from 1978 to 1983. Activitiesat the NTS involved siting studies for 71-ft long MX Peacekeeper
missiles and canister gection tests (Center for Land Use Interpretation, 1996).
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The following sections provide historical information on individual facilities and CASsin Area 25.

2.2.1.1 CAS 25-16-01, Construction Waste Pile (located at E-MAD)

The E-MAD facility was used to assemble and prepare Nuclear Engine for Rocket Vehicle
Application (NERVA) engines for testing. It was also used to refurbish NERVA engines for
additional testing, and to disassemble and conduct detailed post-testing inspections of the engines and
components. The E-MAD facility was built in 1965 and used from 1966 to 1973 (DRI, 1996).

Corrective Action Site 25-16-01 is located approximately 500 ft south of the southeast corner of the
E-MAD facility (Figure 1-2). The site has alternatively been referred to as a construction waste
landfill, but will be referred to as the Construction Waste Pile throughout this document. The siteis
roughly 3 acres of disturbed area containing a considerable amount of refuse, much of which remains
uncovered and has been scattered as far as the E-EMAD complex. Material that litters the ground
surface includes pieces of cement, metal, pipe, roof tar, and as many as 17 two- and five-gallon
containers that resemble paint or solvent cans. All of the metal objects found on the site are well
rusted with no labels. A 75-ft long by 26-ft wide elliptical-shaped mound is located at the
southwestern end of the disturbed area. The mound is approximately 8 ft high with sloping sides and,
at the surface, appears to be composed of soil and rock.

Historical documentation suggests that the Construction Waste Pile was used only for the disposal of
wastes generated during the construction of the E-MAD facility (REECo, 1992). Interviews with
former workers indicate that the construction debris may have been burned prior to burial in the
Construction Waste Pile (Garey, 1997). There was no indication that the materials were hazardous or
radioactivein nature (REECo, 1992). Aerial photograph 65125-12 shows an elliptical-shaped area of
charred debris (EG& G/EM, 1965). It is assumed that the debris was covered with soil; the depth of
burial isassumed to be shallow (lessthan 5 ft bgs). This areaof buried debrisisthought to be only a
portion of the overall 3 acres of disturbed ground. Although not located in the active part of the wash,
the Construction Waste Pile may be located within a 100-year, flood-prone area (USGS, 1980).

No engineering drawings of this site were located. No previous analytical sample results,
radiological surveys, geophysical surveys, or COPCs have been identified.
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2.2.1.2 CAS 25-16-03, MX Construction Landfill

Corrective Action Site 25-16-03 (M X Construction Landfill) is located approximately 1 mi north of
Lathrop Wells Guard Station 510 (Figure 1-2), across Lathrop Wells Road from the MX silos. The
Site consists of a 230-ft by 375-ft covered landfill, with four concrete monuments marking the
corners. The total depth of the landfill is unknown. Two areas of subsidence were noted at the
central and north ends of the site. The subsidence depths are relatively shallow, 0.5to 1 ft vertical.
The site al'so contains miscellaneous debris including cable, metal, plastic pipe, rebar, and wood
scattered on the ground surface or partially buried. Engineering drawing A25-15 shows the layout of
the M X site, with the construction landfill located east across L athrop Wells Road from the site
(H&N, 1987).

Thefirst reported period of operation for the landfill was 1967 to 1979 (DOE/NV, 1993; Elle, 1996).
Interviews indicate that the site was reopened from 1981 to 1982 to receive nonhazardous
construction debris generated by the MX project (Hoar, 2000). The concrete monuments at the four
corners of the landfill list the dates of operation as 1981 to 1982. Interviews indicate that waste
disposed of in the landfill included sanitary waste, construction debris, and other nonhazardous waste
(Elle, 1996; Hoar, 2000).

In 1993, the MX Construction Landfill was proposed for closure by the Nevada Operations Office in
accordance with 1989 solid waste regulations (Elle, 1994). The NDEP concurred with the closure
proposal, with the stipulations that documentation was required to indicate the landfill had not
received hazardous wastes and al so that a schedule for the final closure actions was completed
(Liebendorfer, 1994). However, NDEP later rescinded this concurrence, stating: (1) the disposed
waste was inadequately described, and (2) information was lacking to determine that the waste was
not hazardous and migration of contaminants had not occurred (Liebendorfer, 1996).

No engineering drawings detailing the construction of this site were located. No previous analytical
sample results or COPCs have been identified. Radiological and geophysical surveys have been
completed at this site and are discussed in Section 2.5.7.1 and Section 2.5.8.1, respectively.
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2.2.1.3 CAS 25-19-02, Waste Disposal Site (located at R-MAD)

The R-MAD facility was constructed in 1959 to support the field testing of reactors. Various reactors
were assembled and disassembled at R-MAD, including the Kiwi and Phoebus reactors from Project
Rover, NERVA reactors, and NRX-EST and NRX/A3 reactors. The R-MAD facility consisted of
two assembly bays where nuclear rocket reactors were assembled and installed on test cars. The
R-MAD compound was also equipped with a 2,560-square ft (ft?) decontamination facility which was
accessible viaarailroad (RR) system. The RR trackage was provided to allow remote-controlled
transport of the reactor from the assembly bay to the test cell, approximately 1.5 mi away; and after
testing, back to the disassembly bay. The use of the R-MAD in reactor testing was concluded in
1969. (RSN, 1995; DOE, Date Unknown)

Corrective Action Site 25-19-02 is located outside of the R-MAD facility fence line near the
southeastern corner (Figure 1-2). The Waste Disposal Siteisroughly “L” shaped (more accurately
backward “L” shaped). Thelongest leg of the “L”, which parallels the eastern R-MAD fence line
(trending north-south), is approximately 650 ft long, with awidth of approximately 150 ft. The
shorter leg of the“L” parallelsthe southern R-MAD fence line (trending east-west) and measures
approximately 475 ft long by 200 ft wide.

A north-south trending berm is located along the east side of the CAS. The berm is approximately
2to 3ft high, consistent in size, and appears to be composed of natural material from the grading of a
dirt access road, located on the east side of the berm. A well-developed wash runs around the
southeast corner of the R-MAD fence line, within the southern portion of CAS 25-19-02.

Aerial photographs and historical ground photographs show pieces of equipment were stored on the
ground surface at this CAS during the time period of 1964 and 1969 (EG& G/EM, 1964,
EG&G/EM, 1966a and b). Interviews indicate that the origin of the equipment is from disassembly
activities conducted at R-MAD, during the ROVER Project (Garey, 2000a and b; Henderson, 2000).
Current waste on the surface consists of scrap wood, bolts, nuts, scrap metal, broken pieces of
Plexiglas, plywood, a piece of fiberglass material, a weathered wooden crate, and a lead brick
wrapped in green tape.
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No engineering drawings of this site were located. No previous analytical sample results or COPCs
have been identified. Radiological and geophysical surveys have been completed at this site and are

discussed in Section 2.5.5 and Section 2.5.6.

2.2.1.4 CAS 25-23-13, Engine Test Laboratory Lab Radioactive Contamination

Corrective Action Site 25-23-13 islocated in Building 3124 at the TCA. Specifically, CAS 25-23-13
refers to two potentially radioactively contaminated laboratory fume hoods, associated ducting, and
contamination of the building related to operation of the hoods. This may include the walls behind
the hoods and the roof. Photograph 252313p1 shows one of the fumes hoods and radiological
postings (IT, 1999). During the DQO process for CAU 168, the scope of CAS 25-23-13 was
expanded to include any other radiologically posted areas or objects within Building 3124 (e.g., floor
and equipment in the former soil preparation bay) (Appendix A).

The larger of the two fume hoods is approximately 8 ft high and 7 ft wide. The smaller hood is 4 ft
wide and 1 ft or more shorter than the large fume hood. The larger hood is posted “ Caution,
Contamination Area,” and the smaller hood is posted “Danger, High Contamination.” The area
encompassing the fume hoods is approximately 150 ft2

Test Cell A was constructed in 1962 and operated as afacility for testing nuclear rocket reactors. The
TCA was constructed with piping and systems required to handle numerous gases and liquids.
Building 3124, built as part of the TCA complex, was originally designated as the Equipment Test
Laboratory (ETL). The ETL was used during the NERVA Program from 1962 to 1973 to test valve
and gauge fittings prior to installation on the reactor and engine test cars. Flow rate calibration was
also performed at the ETL. Specifically, the ETL was used for water and gas flow testing, static
pressure testing, equipment maintenance and cleaning, and limited analytical work.

According to personnel interviews, testing of animal tissue may have taken placein the ETL in the
mid 1970s, after the NERVA Program was terminated. In March 1977, the Building 3124 |aboratory
was refurbished for use by the Nevada Applied Ecology Group. Historical documents state that
existing fume hoods required refurbishing aswell. Itisnot clear if the referenced fume hoods are the
same hoods currently present in Building 3124. In the early 1980s, the building was apparently used
for biological experiments such as preparing samples after the sacrifice of laboratory animals.
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Radionuclides (e.g., americium) were reportedly used during the animal testing (Sygitowicz, 1999;
Garey, 1999).

In the early 1990s, Building 3124 was cleaned, refurbished, and designated the Treatability Test
Facility (TTF). Operations at the TTF focused on the bench-scale treatability testing of soil
contaminated with uranium and transuranic radionuclides (Bliss, 1992). According to documents
describing the conversion of Building 3124 to the TTF, it appears that new fume hoods may have
been installed as part of the renovation. It isnot clear if the fume hoods of this CAS are these new
hoods. The TTF operated until it was closed in early 1995.

Common laboratory operations at the ETL may have included the use of various chemicals that could
have impacted the fume hood systems. According to one source, mercury was found under the floor
tiles during the conversion to the TTF (Kerschner, 1999). The COPCsidentified for CAS 25-23-13
arelisted in Table 3-2. Although interviews indicated that radiologica surveys were conducted on
abandoned buildings (including Building 3124) in 1974 or 1975, no records of these survey results
could be located.

2.2.1.5 CAS 25-99-16, USW G3 (at Yucca Mountain)

Corrective Action Site 25-99-16 (USW G3) islocated outside of the NTS boundary, west of Area 25
on the crest of YuccaMountain. The USW G3 well was drilled in 1982 to support the evaluation of
the geologic, geophysical, and hydrologic potential of Yucca Mountain as a prospective underground
repository for high-level nuclear waste (Fenix & Scisson, 1987; USGS, 1984). Thewell islocated on
U.S. Bureau of Land Management land that has been withdrawn from mining and mineral exploration
to maintain the physical integrity of the subsurface environment of the Yucca Mountain Project
(YMP) (BLM, 1990). The land withdrawal is currently effective until late 2002.

The CAS consists of acesium-137 (Cs-137) source lost on January 26, 1982, from aBirdwell Nuclear
Annulus Investigation Logging tool during cementation activities at the USW G3 well. Records
show that the source waslost at a depth interval of 1,247 to 1,250 ft bgs. The volume of cement used
at this depth interval was 45 cubic feet (ft°), indicating the size of the area where the Cs-137 source
might be located. Records indicate that the source was not detected by a gammaray logging tool that
was run downhole to a depth of 1,247 ft bgs. Following the loss of the Cs-137 source, drilling was
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diverted to avoid debris left in the original shaft, and the drill hole depth was completed to atotal
depth of 5,031 ft bgs (Fenix & Scisson, 1987). A Rad-Safe report prepared in February 1982
documents that the cuttings from USW G3 were continually monitored for radioactivity until the drill
team had successfully bypassed the cement plug (Juniel, 2000). No elevated radiation was detected
and the source is believed to remain sealed in the concrete plug.

The original receipt for the source (dated July 7, 1977) confirmed that it had an original activity level
of 200 millicuries (mCi) of Cs-137. Accounting for radioactive decay, the activity of the sourceis
115 mCi as of September 2001.

At the ground surface, USW G3is capped and is Situated in a fenced, square-shaped area that
measures 20 x 20 ft. The areais marked with signs designating it as an "underground radioactive
material ared’ indicating that caution is required due to buried radioactive material, and any digging
operationsin the immediate area require precautions.

Groundwater elevations have been monitored at USW G3 from 1983 through 1995. The depth to
groundwater at thissiteis approximately 2,460 ft bgs (USGS, 1993). The YMPisnot currently using
USW G3; however, it may be used in the future (Esp, 2001).

The only known radiological surveys conducted at this CAS were the downhole gammalogging run
performed the same day the source was lost and monitoring of cuttings discussed above. Geophysical
surveyswere conducted throughout the actual drilling process; however, subsequent survey data have
not been found. Analytical sampling of cuttings or groundwater has not been identified for this site.

2.2.1.6 Radioactive Materials Storage Facility (RMSF)

Four of the CAU 168 CASs are |ocated within the Area25 RMSF. The RM SF is located north of the
turnoff from Road H to the E-MAD Facility (Figure 1-2). It is composed of approximately 140 acres
enclosed within two fenced perimeters. The RM SF is posted with “Caution Contamination Area’
signson the inner fence. Seven RR spurs, extending from amain RR spur, exist within the facility.
Concrete bunkers are present at the ends of the two easternmost spurs (Figure 2-1). The main RR
spur was connected to the rail line between the E-MAD and the NRDS test cellsin Area25. The
RM SF was constructed to support the NRDS. According to interviews and documentation pertaining
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CAS25-23-18 CAS 25-34-02
Historic Storage Area at Eastern ] ! 754  NRDS Contaminated Bunker
End of Inner Perimeter ; R A S R e T

CAS?2 8
| Current and Historic Storage Areaf’
Between Spurs“M” and “N”

Figure 2-1
Corrective Action Sites in the
Radioactive Material Storage Area
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to the RM SF, the facility was referred to as a conditional release yard. The main purpose of the

RM SF was to store materials that could be reused at alater date.

The NRDS began operating in 1962 and the RM SF began operations in late 1965. Following the
reactor and engine tests, the spent fuel was placed on flatbed RR cars in casks under protective
“hoods’” and moved to the RM SF for storage. Documentation suggests that the spent fuel rods were
subsequently removed and shipped to the Idaho National Engineering Laboratory (INEL) for
enriched uranium recovery. In addition, components of the reactors used in the Phoebus and Nuclear
Furnace test series as well as components of the NRX-EST and NRX-A6 engines are known to be
stored at the facility. It is presumed that much of the equipment currently stored in the yard was
brought to the RM SF from the various NRDS facilities when the NRDS project was terminated in
1973. InJuly 1974, arrangements were made to retrieve fuel from storage and package it for
shipment to INEL. It is presumed that the spent fuel rods that were stored at the RM SF were part of
thiseffort.

A cleanup project took place at Area 25 beginning in 1978. Asapart of this effort, a comprehensive
radiological survey of the RMSF yard and its contents was performed. The survey was conducted
using portable instruments and by collecting swipe samples. Items with removable contamination
exceeding 20 disintegrations per minute (dpm) per 100 square centimeters (cm?) were moved to either
the Area 5 or Area 3 Radioactive Waste Management Sites. Approximately 225 cubic yards (yd®) of
contaminated steel, concrete, and wood were removed for disposal. In addition, 1,900 yd® of soil was
removed from around the RR spursfor disposal. Contaminated portions of RR ties were chiseled out
and also sent for disposal (REECo, 1984a).

The RM SF received equipment moved from E-MAD during decommissioning in 1980. According to
an interview regarding Bechtel Nevada (BN) field notes, materials were brought to the RM SF during
the decommissioning of the E-MAD facility in 1997 and 1998 (Smith, 2000). Based on BN field
notes that detailed some of the materials brought to the RM SF, it appears that most of the items were
placed inside of or near ared transportainer located in the storage area between RR Spurs“M” and
NE

A brief description and history of each of the CASsin the RMSF are presented in the subsections that
follow.
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2.2.1.6.1 CAS 25-23-02, Radioactive Storage RR Cars

Corrective Action Site 25-23-02 includes 19 RR cars (of which two are locomotive engines) located
within the inner perimeter fencing of the RMSF. The RR cars are located on six of the seven RR
spursin theyard. Three of the cars are located inside two bunkers located on the Site, one car in the
northern bunker and two locomotives in the southern bunker. The bunkers, without the RR cars, are
CASs 25-34-01 (Section 2.2.1.6.3) and 25-34-02 (Section 2.2.1.6.4), respectively.

Table 2-1 provides a brief description of each RR car. It isknown that several of the cars were used
during the nuclear engine tests to transport the rocket engine to the test pad. Flatbed cars were used to
transport cask inserts containing fuel rods from reactor disassembly. Other cars may also have been
used to support the tests. Reynolds Electrical & Engineering Co., Inc. (REECo) (1984a) reports that
the superstructures of seven of the cars were dismantled and were sent to buried disposal, presumably
onthe NTS.

A site demarcation survey of several of the RR cars was conducted by BN on February 6, 1996. The
results are discussed in Section 2.5.3.1; several areas of elevated radiation readings were detected on
the cars. The area surrounding the Los Alamos Scientific Laboratory (LASL) Nuclear Furnace (NF)
and the T-2, T-5, and T-6 cars were posted with “ Caution, Radioactive Material” signs. The LASL
NF car was also posted with “Caution, Radiation Area’ and “Danger, High Contamination Area’
signs.

Two additional radiological surveys were conducted by Bechtel Nevada (BN) in 1998. The survey
conducted in March 1998 included ten RR cars and the red transportainer (discussed in

Section 2.2.1.6.2). The highest readings were obtained from the LASL NF railcar. A survey
conducted in September 1998 included 18 RR cars (all but the LASL NF car), the red transportainer,
and miscellaneous equipment. The highest levels of alpha and beta radiation were measured on
flatcars with objects or boxes on them (F-2, F-8, RMSF-1) and on test cars (T-4, T-6, NRX-A6,
NRX-EST). The highest gamma exposure rates were measured at flatcar F-8 and test cars T-4, T-6,
NRX-A6, and NRX-EST. The surveysindicated that radioactivity levels were above release limits
for some of the RR cars from the yard. The results of these surveys are discussed further in

Section 2.5.3.1.
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CAS 25-23-02 RMSF Railroad Car Description

Railroad Car

Location Description Postin
Name P g
Spur “M” RMSE-1 Flatbed railroad _car with three large
steel rotating platforms
Flatcar #2 Empty yellow flatcar
Test Vehicle #2 Empty red flatcar None
Spur “N”
Unlabeled Gray reactor car
Unlabeled Yellow dump car
LASL Nuclear Grav nuclear furnace car “Caution, Radiation Area” and
Furnace y “Danger, High Contamination Area”
A-5or T-6 Gray flatbe“d car Y\”th a metal box and “Caution, Radioactive Material”
tower” structure
Spur “0” F.8 Yellow flatcar with three vented “Caution, Radiation Area”
storage boxes
Fo Yellow flatcar with two vented storage “Caution, Radiation Area”
boxes
Fo4 Yellow flatcar with three vented “Caution, Radiation Area”
storage boxes
Unlabeled Empty blue flatcar with yellow wheels None
NRX-EST or T-2 Gray test car “Caution, Radioactive Material”
Phoebus-1B or T-5 Gray test car “Caution, Radioactive Material”
Yellow flatcar with three large solid- “ . . . -
Spur “P F-7 walled bins Caution, Radioactive Material
Engine #2 Engine, located inside southern “Caution, Radioactive Material”
bunker
Engine L-1 Engine, located inside southern “Caution, Radioactive Material”
bunker
Blue flatcar, located inside northern
Spur “S” Unlabeled bunker, with bags of Dicalite stacked None
on wooden pallets
T-4 Gray test car “Caution, Radioactive Material”
Spur “L”
NRX-A6 Gray test car “Caution, Radioactive Material”
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A radiological contamination survey was performed by ITLV Radiation Physics Group personnel in
2001. The highest total alphaand beta contamination levels were observed on test car T-5. The
highest gamma exposure rates were measured at flatcar F-8 and test car T-6. The results of this
survey are discussed further in Section 2.5.7.2.

2.2.1.6.2 CAS 25-23-18, Radioactive Material Storage

Corrective Action Site 25-23-18 addresses potential contamination at the Area 25 RM SF, but does
not include the 19 RR cars (CAS 25-23-02) and the two bunkers (CASs 25-34-01 and 25-34-02)
located at the ends of the easternmost RR spurs (see Figure 2-1). An inventory survey to document
and photograph all relevant items within the RM SF was performed on March 15, 2000, by ITLV and
BN personnel. The survey identified five discrete areas where materials are currently stored or may
have been stored in the past. Each of these areas are discussed below.

Current Storage Area Near Western RMSF Gate

Immediately inside the outer perimeter gateis aroped off area approximately 20 x 80 ft posted as
“Caution, Contaminated Area.” Inside the area are 15 round steel storage casks, eachis
approximately 2 ft high, with a 3-ft diameter. One of the casksis approximately 4 ft high. The pieces
arelaid side by side and are not stacked. The casks appear to have heavy steel lids. One of the casks
with the lid missing appears to contain a structure made of lead.

Other miscellaneous equipment is present in thisarea; some of it is outside of the posting boundaries.
A two-whesl cart holding an old carbon dioxide fire extinguisher and a crushed steel trash can are
located in the northwest corner. Immediately south of the posted area are large yellow structural steel
sections from ahydraulic lift. Three pallets of miscellaneous equipment and a pile of coiled hoses are
also located outside the posted area. The origin of this equipment is not known.

Historic Storage Area Near Western RMSF Gate

An area of the RMSF outside of the inner fence was used to store equipment and/or material on the
ground surface. The approximately 5.4-acre storage areais located south of the cask storage area
discussed above (area surrounding locations RM SF D, E, and F shown on Figure 2-2). The storage
area appears to have been arranged into 61 “bins,” with five rows of bins running approximately north
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to south, away from the main rail line into the yard (REECo, 1984a). No equipment or material is
currently present in the area. However, existing documentation indicates that equipment had
previously been stored at this location, and that the material had been removed from the RM SF for
disposal at NTS Areas 3 and 5 facilities (REECo, 1984a). The numbered signposts demarcating the
storage binsare still present. The objects may have been placed inthe RM SF to alow radiation levels
to decline before the equipment or materials were reused. Subsurface burial of material is not

suspected in this area.

Surface radiological and geophysical surveys of the area were performed by ITLV in 2001. The
results of the surveys are discussed in Section 2.5.7 and Section 2.5.8 (see Figure 2-2). The
geophysical surveys do not indicate the presence of buried debris.

Current Storage Area Between Spurs“M” and “N”

Radiologically contaminated materials and equipment were transported from the E-MAD to the
RMSF in 1997 and 1998 (Smith, 2000) and are currently stored on the ground surface between Spurs
“M” and “N.” A list of the stored items was made from existing surveys and notes which document
when some of the items were moved to the RMSF. The prominent items include two forklifts, boxes,
apallet of train parts, alarge box trailer, high-efficiency particulate air (HEPA) filter housings,

mi scellaneous aluminum racks and stands, other metallic equipment, 55-gallon drums containing
radioactive material, and ared-colored transportainer. The transportainer contains numerous objects
including bags of radioactive parts, two buckets with spent fuel rod fragments, lead bricks, HEPA
filters, and avacuum cleaner. Most of the items are individually tagged or posted to indicate the level
and type of radiological contamination; the transportainer is posted “ Danger, Contamination Area.”
A sitevisit conducted by ITLV in March 2000 confirmed the presence of the stored materials and
items discussed above. Radiological survey results for some of the objects are presented in
Appendix D.

Historic Storage Area Between Spurs“M” and “N”

According to REECo (19844), 13 “hins’ for aboveground storage of equipment and/or materials were
present between RR Spurs“M” and “N.” The bins are arranged in two rows running parallel to the
spurs. The historic storage area covers approximately 0.6 acres. REECo (19844) indicated that the
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equipment/materials were removed from the RM SF and disposed of at NTS Areas 3 and 5 facilities.
The objects currently present in this area (discussed above) do not appear to be those referenced in the
REECo (1984a) report. The signposts used to marked each storage bin were apparently pulled from
their original locations and placed in aditch just east of Spur “N.”

An aerial photograph of the RM SF suggests that the soil in the area between Spurs“M” and “N” was
scraped or disturbed (see Figure 2-1). REECo (1984a) reported that radiologically contaminated soil
was removed from areas around the RR spursin the RMSF. Subsurface burial of material is not
suspected in this area.

Surface radiological and geophysical surveys of the area were performed by ITLV in 2001. The
results of the surveys are discussed in Section 2.5.7 and Section 2.5.8. The geophysical surveysdo
not indicate the presence of buried debris.

Historic Storage Area at Eastern End of Inner Perimeter

According to REECo (1984a), equipment and/or materials were stored in the area between RR Spurs
“S’ and “P" at the eastern terminus of therail lines. This area occupies approximately 0.2 acres,
although the actual storage areais not known. According to the REECo (1984a) report, the
equipment/material stored in this areawere removed and disposed of at an NTS Areas 3 or 5 facility.
No stored objects were observed during site visits conducted by ITLV in 2000 and 2001.

An aerial photograph of the RMSF suggests that the soil in severa locations immediately east and
paralel to Spurs“S’ and “P’ was scraped or disturbed (see Figure 2-1). REECo (1984a) reports that
radiologically contaminated soil was removed from areas around the RR spursin the RMSF.
Subsurface buria of material is not suspected in this area.

Surface radiological and geophysical surveys of the area were performed by ITLV in 2001. The
results of the surveys are discussed in Section 2.5.7 and Section 2.5.8. The geophysical surveysdo
not indicate the presence of buried debris.
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2.2.1.6.3 CAS 25-34-01, NRDS Contaminated Bunker

Corrective Action Site 25-34-01 is a concrete bunker located at the end of RR Spur “S’ in the
northeastern corner of the RM SF inner perimeter fencing (Figure 2-1). Three exterior sides and the
roof of the bunker are covered with soil. Thefloor is soil and gravel; the rail line extends to the back
wall. Theinterior walls and ceiling are composed of concrete. The walls are approximately 20 ft
high, and the bunker is approximately 45 ft long. Construction details are shown on engineering
drawing 2817-C-4 (Vitro Engineering Company, 1964). A blue flatcar |loaded with bags of Dicalite
(diatomaceous earth) is stored inside the bunker. Thiscar isincluded in CAS 25-23-02, Radioactive
Storage RR Cars.

The bunker had no radiological postings, however, the outer fence of the RM SF is posted with signs
indicating “Radiation Area,” and “Caution, Low Level Induced Radioactivity.” A radiological
survey was performed by REECo between 1974 and 1983 and is described in Section 2.5.1.

The specific uses of the bunker are unknown. It is presumed that during the nuclear rocket program,
the bunker was used to house RR cars used in conjunction with the nuclear tests. It can also be
assumed that the bunker either protected equipment on the railcars from weather or that the bunker
provided radiation shielding. Sampling of environmental media has not been identified with respect
tothis CAS.

2.2.1.6.4 CAS 25-34-02, NRDS Contaminated Bunker

Corrective Action Site 25-34-02 is a concrete bunker located at the end of RR Spur “P” in the
southeastern corner of the RM SF inner perimeter fencing (Figure 2-1). The dimensions and
construction details areidentical to those presented in Section 2.2.1.6.3 for the CAS 25-34-01 bunker.
Two RR engines (designated “Engine 2" and “Engine L-1") are stored inside the bunker. A yellow
flatbed car (designated “F-7") isin front of the engines at the bunker entrance. Three large solid
metal boxes with unknown contents are stored on top of the flatcar. The RR cars are not part of
CAS 25-34-02 but are addressed by CAS 25-23-02, Radioactive Storage RR Cars.

The bunker had no radiological postings, however, the outer fence of the RM SF is posted with signs
indicating “Radiation Area” and “Caution, Low Level Induced Radioactivity.” The RR enginesand
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the flatbed cars are posted as “ Caution, Radioactive Material.” A radiological survey was performed
by REECo between 1974 and 1983 and is described in Section 2.5.1.

The specific uses of the bunker are unknown. It is presumed that during the nuclear rocket program,
the bunker was used to house RR cars used in conjunction with the nuclear tests. It can also be
assumed that the bunker either protected equipment on the railcars from weather or that the bunker
provided radiation shielding. Sampling of environmental media has not been identified with respect
tothis CAS.

2.2.2 History of Area 26

In 1958, the Lawrence Radiation Laboratory (LRL), predecessor of Lawrence Livermore and
Lawrence Berkeley National Laboratories, was contracted to begin construction for Project Pluto in
Area 26, formerly known as Area401. Project Pluto was ajoint program between the U.S. Atomic
Energy Commission and DoD to demonstrate the feasibility of using a nuclear-powered ramjet
engine to propel a supersonic low altitude missile (Author Unknown, 1960). Between 1961 and
1964, LRL conducted six experimental tests in Area 26 to develop the nuclear reactor for the ramjet.
Four of the tests involved the Tory I1-A nuclear reactor and the other two involved the Tory 11-C
reactor (DRI, 1988). The Tory reactors were air-cooled reactors fueled with highly enriched uranium
dioxide homogeneously mixed with beryllium oxide.

Several activities have taken place in Area 26 subsequent to the initial Project Pluto activities. From
1979 to 1983, the DoD and the DOE conducted three joint nuclear weapons accident training
exercises, called NUWAX, at the Project Pluto control point and surrounding area. The exercises
were designed to practice and evaluate planned emergency response to scattering of radioactive
material as aresult of a nuclear weapons accident. In preparation for the exercises, short-lived
radioisotopes (e.g., radium-223, mercury-197) were distributed on the ground surface to simulate
contamination by weapons-grade plutonium (U.S. Army, 1989).

The facilities built to support Project Pluto were separated into three functional areas for operational
reasons. control, testing, and disassembly areas. Thethree CAU 168 CASsarelocated in the vicinity
of thetesting area. Only the testing areawill be discussed further in this CAIP.
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2.2.2.1 Project Pluto Testing Area

The testing areaincluded the Test Bunker Building 2203 (Test Bunker), Building 2204 (Head
House), and Building 2205 (Compressor House). Historical documentation reports that all three
buildings were constructed in 1960, and were used from 1961 to 1964 during the Project Pluto
activities (DRI, 1988). Personal interviews also indicate that the buildings may have been used
sporadically after that time period for training exercises and other “classified activities’ (Cebe, 1997).
The nature of these activities are not known. Building 2203 is afacility of approximately 7,502 ft
that served as the location to house equipment required to supply and control the air, heat, electrical
power, and instrumentation necessary to the test the Tory reactors. The reactors were tested on a pad
on the north side of the Building 2203. A remote-controlled RR system (401 RR) was used to
transport the reactors from the disassembly area to Building 2203 for testing. The status of
Building 2203 is currently listed as active (BN, 2000b).

Building 2204 (Head House), measuring approximately 1,272 ft2, housed the ventilation blowers and
provided a sheltered entrance to the test bunker. A 392-ft long access tunnel connected the Head
House to the Test Bunker. The status of Building 2204 is currently listed as active (BN, 2000b).

Building 2205 (Compressor House), measuring approximately 6,460 ft?, housed water compressors
and all the air drying equipment necessary to provide high-pressure air (3,600 pounds per square
inch) for testing. The status of Building 2205 is currently listed as standby (BN, 2000b).

2.2.2.1.1 CAS 26-08-01, Waste Dump/Burn Pit (at Building 2204)

Corrective Action Site 26-08-01 is located north of Cane Springs Road, approximately 380 ft
east/southeast of Building 2204 (Figure 1-3). The site consists of a waste dump situated along the
edge of anatural wash and a suspected burn pit. The facilities possibly associated with the site are
Buildings 2203, 2204, and 2205 (discussed in Section 2.2.2.1). Based on information obtained during
areview of historical photographs, it appears the waste dump was in place by 1962. The exact date
the waste was generated or where it originated from is unknown; however, from recent site visitsit
appears that the waste is construction debris. 1t may have been dumped in the area during
construction of the Project Pluto testing facilitiesin 1960. However, it is possible that the debriswas
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generated and dumped after expansion of the testing facilities that occurred sometime prior to
June 1963 (AEC, 1963).

According to recent site visits, the area consists of awaste dump, which encompasses partially buried
waste and surface debris along awash areaand a smaller waste pile. The waste dump is
approximately 200 yards wide and 500 yards long. The waste associated with this dump consists of
two 55-gallon drums, vitrified clay pipe fragments, concrete with rebar (possibly broken up building
foundations), cinder blocks, wooden pallets and spools, tires, roofing material, piping, rusted cans,
bricks, aluminum strips, and weathered canvas. Also noted were possible solvent cans, a can labeled
diesal qil, acanlabeled “ Stay Clean,” and Quaker State Motor Oil cans. The area appears to be
littered with general construction debris. Stainsand discolored soil were noted in several areaswithin
the boundaries of the larger waste dump. A smaller waste pile, located southeast of the main waste
pile, consists of construction debris piled on an 8 x 8-ft wooden pallet. The debris consists of piping,
rusted metal cans, nuts, bolts, rock debris, and a rusted 55-gallon drum lid.

A possible burn pit was observed in a historical photograph from October 1962 (Author Unknown,
1962). The feature presumed to be the pit is located approximately 50 to 75 ft north of the natural
wash. It appears to be approximately 6 to 10 ft in diameter. During arecent sitevisit by ITLV, fused
rock pieces were found scattered in the general area; no other signs of the pit were observed.

Prior to installation of Area 26 facilities, runoff in the Pluto testing area flowed from highlandsin the
northwest toward Cane Spring Wash to the southeast. However, construction of the rail line, air
storage tank farm, and three testing facilities necessitated diversion of the natural drainages. The
upstream portion of the natural wash at CAS 26-08-01 was diverted, and the wash currently receives
runoff only from the immediate area.

No records or data were found regarding previous sampling or characterization activities at this site.
Geophysical or radiological surveys have not been conducted.
2.2.2.1.2 CAS 26-17-01, Pluto Waste Holding Area

Corrective Action Site 26-17-01 is located approximately 200 ft northeast of Building 2203
(Figure 1-3). Thesite consists of 300 ft of buried vitrified clay pipe (VCP), asmall concrete wall at
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the pipe outfall, and adry evaporative pond area. Engineering drawing 2203-SW1.1 (BMEC, 1959c)
indicates that the Pluto Waste Holding Areawas constructed by 1961 and its use most likely began
with the advent of Project Pluto in May of that same year. The Pluto Waste Holding Areawas
connected to as many asten floor drainsin Building 2203 and three drains located on the test pad
(BMEC, 1959).

It isnot definitively known if water was a by-product of the reactor tests, if the test pad was
decontaminated with water after the tests were completed, or if any nonradioactive hazardous
materials (e.g., solvents/cleaners) were disposed of down concreted drains. It is assumed that the
Tory 11-A utilized both light and heavy water to cool the pressure shell and the reflector/control
valves, respectively (Author Unknown, 1960). As such, it ispossible that once tests on the Tory 11-A
were completed, this water may have been drained into the hot waste line which leads to the Pluto
Waste Holding Area. EXxisting documentation specifically states that there was no cooling water on
the test vehicle of the Tory I1-C (UCRL, 1962). Nonetheless, the placement of two fire hydrantsin
close proximity to the test pad suggests that the pad may have been washed down as part of testing,
potentially producing contaminated liquid effluent.

Information obtained through personal interviews indicates that Building 2203 has been utilized for a
variety of purposes, including training and a number of other “classified” activities. No information
was found that substantiates the dates or specific purposes of these projects, nor has there been any
indication that the Pluto Waste Holding Areawas used during any of these projects.

A 300-ft length of VCP connects the drainsin Building 2203 to the western side of the holding basin,
where an outfall extends from a 3-ft high concrete wall. The basin appears to have been built to take
advantage of the natural topography; the eastern and southeastern sides were bermed to form the
basin. The siteisirregular in shape and covers approximately 9,200 ft>. The entire areais bounded
with yellow rope and “ Underground Radioactive Material” signs. Site visits have found that the Tory
reactor test pad has been covered with dirt, suggesting that the use of the floor drainsin the pad isno
longer possible.

Radiological surveys of the Pluto Waste Holding Area were conducted in 1998 and 2001 by BN and
ITLV personnel and are described in Section 2.5.4.1 and Section 2.5.7.4, respectively.
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2.2.2.1.3 CAS 26-19-02, Contaminated Waste Dump #2

The Contaminated Waste Dump #2 (CWD-2) (CAS 26-19-02) is located approximately 1,600 ft
southwest of the Building 2203, on the south side of the 401 RR, which connects Building 2203 with
the Maintenance, Assembly, and Disassembly Building (Building 2201) (Figure 1-3). The site was
originally constructed to dispose of “high level waste” associated with Project Pluto (UCRL, 1960).

The CWD-2 consists of a 125 x 40-ft fenced area posted with “Underground Radioactive Material.”
During a site inspection, ITLV personnel noted a sign within the fence that had been painted over.
However, the paint has faded to the extent that “ Caution - High Radiation Area at Perimeter of Pit -
Do Not Enter” could be read beneath the paint.

Engineering drawing 2202-RR6 shows that the dump is essentially a concrete enclosure, designed to
accept waste dumped remotely from RR cars. The back wall, closest to the RR tracks, is 20 ft high
(when empty). Thefrontwall (now buried) slopesfrom the ground surface to adepth of 14.5 ft below
grade. The base of the concrete enclosureis also 14.5 ft below grade, and is 10 ft wide by 110 ft long.
Approximately 2 ft of loose soil backfill was placed on the base of the box, and weepholes were
installed in the back wall just above the soil backfill, spaced 15 ft apart. 1TLV personnel estimate that
the CWD-2 currently contains approximately 62,500 ft* of material.

Based on historical documentation, it is assumed that the site received Project Pluto waste from 1961
to 1964. It isunknown if the CWD-2 was used for further disposal after that time. Information
obtained from site investigations, personal interviews, and historical documentation indicate that the
CWD-2 may have been used to dispose of radioactive materials, including fuel el ements, from the
Tory Reactor (REECo, 1986a). Radioactive waste disposal forms document the 1963 disposal of
solid wastes, including metal, paper, wood, and plastic waste in CWD-2 (previously known as the
Area 401, Waste Disposal Pit). The forms document that approximately 520 ft® of waste containing
19.2 curies of radioactivity was disposed of in the CWD-2.

Radiological surveyswere performed in 1998 and 2001 by BN and ITLV personnel. The results are
discussed in Section 2.5.4.2 and Section 2.5.7.5, respectively. A geophysical survey was performed
by ITLV personnel in 2001 and is described in Section 2.5.8.3.
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Samples of surface and shallow subsurface soil were collected at the CWD-2 by REECo. The soil
contained only naturally occurring radionuclides (Section 2.5.2). No documentation indicating other
sampling activities has been identified.

2.3 Waste Inventory

Interviews with former site employees, review of procedures, and interpretations of aerial and ground
photographs indicate that potential waste may include: construction debris, sanitary waste,
radiologically contaminated materials (primarily activation and fission products), radioactive
effluent, and/or potentially hazardous wastes. In general, any of the CASs addressed by this CAU
may have been used to dispose of material considered to be hazardous or radioactive waste by current
standards. Available information was evaluated during the DQO process, and alist of potential
contaminants was developed (described further in Section 3.2).

2.4 Release Information

The sources of potential contamination related to the CAU 168 CASs are varied, but are generally
representative of each of the individual conceptual site model (CSM) elements discussed in

Table A.1-1. The CAS-specific release information for each of the CSM elementsis discussed in
Section A.1.3.

The five waste dump/landfill CASs (25-16-01, 25-16-03, 25-19-02, 26-19-02, and 26-08-01) contain
debris and materia of various origins, reportedly buried in the subsurface and covered with fill
materials. The Building 2204 Waste Pile/Burn Pit (CAS 26-08-01) is an exception because debrisis
located on the ground surface with no cover material. The primary source of potential contamination
at these CASsisthe disposa and/or burial of various combinations of construction debris, sanitary
waste, radiologically contaminated materials, and/or potentially hazardous wastes. Surface and
subsurface soils are the affected media where material contributing to potential contamination may
have been directly released viaresidua fluidsin discarded containers, erosion of various
contaminants off the surface of solid materials, and/or leaching of contaminants from materias. The
primary materials contributing to potential contamination at each site as determined by historical
information are listed in Table A.1-1.
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Corrective action sites consisting of contaminated facilities and materials have in common potential
contamination of surfaces structures (i.e., walls, concrete, various metallic parts). The COPCs are
associated with the release of radionuclides directly or indirectly onto the surface of materials. At
CASs 25-23-02, 25-34-01, and 25-34-02 the primary sources of radioactivity were activation and
fission products from the nuclear engine/reactor testing. Uranium contamination from reactor fuel
may also be present. The potential sources of release for CAS 25-23-13 were the various soil and

tissue experiments involving a variety of radionuclides at the TTF laboratory.

At CAS 26-17-01, COPCs are associated with potentially radioactive effluent from the Project Pluto
Test Bunker (Building 2203) floor drains and test pad. The release of contaminants and the driving
force for their migration into soil was limited because of the relatively short duration of Project Pluto
in the early 1960s, however, subsequent use of the basin is not known. Affected mediainclude the
VCP pipeline, surface soil in the holding basin, and shallow subsurface soil beneath the basin and
possibly benesth the pipeline.

At CAS 25-23-18, radionuclides in surface soil are the primary COPCs. The radionuclides are
associated with releases through direct contact with or by erosion and runoff from contaminated
materials and equipment stored historically and/or currently at various locations in the facility.
Remaining potential sources of contamination to the soils of this CAS include railroad cars
(CAS 25-23-02), equipment stored between Spurs“M” and “N,” and equipment stored near the
western gate to the RMSF.

At CAS 25-99-16, a Cs-137 source from a downhole geophysical logging tool was accidentally
emplaced in USW G3 during drilling operations. The source is encased within cement at
approximately 1,250 ft bgs within a plugged portion of USW G3. The sourceislocated at the
approximate midpoint of a 2,460-ft vadose zone.

2.5 Investigative Background

In accordance with the NNSA/NV National Environmental Policy Act (NEPA) compliance program,
aNEPA checklist will be completed prior to commencement of Site investigation activities at

CAU 168. This checklist compels NNSA/NV project personnel to evaluate their proposed project
personnel against alist of several potential impacts which include, but are not limited to, air quality,
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chemical use, waste generation, noise level, and land use. Completion of the checklist resultsin a
determination of the appropriate level of NEPA documentation by the NNSA/NV NEPA Compliance
Officer. Anevaluation of the historical significance of CAS 25-23-02, Radioactive Storage RR Cars,

will be completed prior to selection of closure alternatives.

Site investigation activities associated with CAU 168 have been identified and documented, in
generd, in the Final Impact Satement for the Nevada Test Ste and Off-Ste Locations in the Sate of
Nevada (DOE/NV, 1996a). No subsurface sampling has been conducted by ITLV at the CAU 168
CASsto date.

The following subsections describe the known previous characterization activities that have taken
place at the CAU 168 CASs.

2.5.1 Area 25 Radiological Survey and Cleanup Project

The Nevada Test Ste Area 25 Radiological Survey and Cleanup Project 1974-1983 (REECo, 1984a)
gives adescription of the facility and details the cleanup activities at the RMSF. Additionally, it
provides information on a comprehensive radiological survey conducted in 1978 and afinal
post-cleanup survey conducted in 1983. The survey included al surface items, bunkers, and land
areas encompassing the RR track spurs within the RMSF. The report states that itemsin the RM SF
with removable contamination levels exceeding 20 dpm per 100 cm? beta plus gamma activity were
removed to the NTS Area 5 or Area 3 Radioactive Waste Management Sites. Approximately
17,100 ft3 of soil and 2,295 ft* of contaminated or activated equipment/material were removed.

Tabulated datain REECo (1984a) for the 1978 and 1983 RM SF surveys include removable beta plus
gamma radioactivity and gamma exposure rates. Also included in the 1978 survey resultsis
removable alpha radioactivity.

2.5.2 1986 REECo Report

Soil samples were collected from CAS 26-19-02 (CWD-2) and analyzed for radionuclides sometime
prior to 1986. The results are reported in Nevada Test Ste Underground Contaminants

(REECo, 1986b). Two surface soil samples (0-6 in.), two shallow subsurface soil samples (7.5-8 ft),
and two full-interval (0-8 ft) samples were collected from the CWD-2. Only background levels of
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naturally occurring radionuclides were reported to be present in the samples. The radionuclides were

potassium-40, radium-226, and thorium-228 and -232.

2.5.3 BN RMSF 1996 and 1998 Radiological Surveys

Bechtel Nevada personnel conducted one radiological survey in 1996 and three radiological surveys
in 1998 at the RMSF (BN, 1998a and b; Betrand and Takahashi, 1998). The surveysincluded alpha
and beta/gamma activity (total and removable) and gamma exposure rate readings. Survey data were
obtained from various equipment and the RR cars; soil was not included in the surveys. The dataare
applicable to CASs 25-23-02 and 25-23-18.

2.5.3.1 CAS 25-23-02, Radioactive Storage RR Cars

Radiological measurements for the CAS 25-23-02 railroad cars (or objects on the cars) surveyed by
BN in 1996 and 1998 are tabulated in Appendix D.

The results indicate that removable and total alphaand beta/gamma activity contamination is
associated with the RR cars. The contamination is highly variable, even for an individua car. In
genera, the highest activity levels were measured at the LASL NF car, the test cars (T-2, T-5, T-4,
T-6, NRX-A6), and flatcars RMSF-1, F-2, and F-8. The source of the activity measured at the
flatcars may be the objects stored on the cars.

2.5.3.2 CAS 25-23-18, Radioactive Material Storage

Radiological survey results for miscellaneous equipment stored in the RM SF are presented in
Appendix D. The data were collected in 1998. This equipment is primarily stored in the area
between RR Spurs“M” and “N.”

The results of the survey indicate that removable alpha and beta/gamma radiation is present above
background on many of the surveyed objects. Total alpha activities were below background.
However, several objects, including the forklifts and Victoreen meter, had total beta/gamma readings
in excess of 1,000 dpm per 100 cm?.
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2.5.4 1998 BN Demarcation Surveys

Bechtel Nevadaradiological control personnel performed demarcation surveys at two Area26 CASs.
The results are discussed in the following subsection.

2.5.4.1 CAS 26-17-01, Pluto Waste Holding Area

On June 8, 1998, BN collected seven readings for alpha and beta radioactivity at the Pluto Waste
Holding Area (O’ Donahue, 2000a). Two of the final a pha measurements may have exceeded
background levels. Both were reported as only 2 dpm per 100 cm? above background.

2.5.4.2 CAS 26-19-02, Contaminated Waste Dump #2

On June 6, 1998, a demarcation survey of the CWD-2 was performed by BN personnel
(O’ Donahue, 2000b). Several of the final alpha measurements may have exceeded background
levels.

2.5.5 1999 ITLV Surface Radiological Survey

In October 1999, ITLV personnel performed awalkover radiological surface survey at CAS 25-19-02
(Waste Disposal Sitelocated at R-MAD Facility) to determineif the surface of the areasto be
surveyed using geophysical methods were radiologically contaminated. Beta/gamma measurements
were collected approximately 1 ft from the surface of the soil. An areaof 90 by 335 ft was surveyed,
with a spacing of approximately 30 ft. A total of 160 readings were collected. Radiation levels were
monitored between each of the survey points for the purpose of determining whether surface debris
(including metallic debris) was elevated. However, the data from this activity were not recorded.

Beta/gamma radiation measurements from the survey ranged from 1,122 and 1,633 dpm. The
average background reading was 1,350 dpm. None of the measurements were significantly above
background.

2.5.6 1999 ITLV Surface Geophysical Survey

In November 1999, ITLV personnel performed a surface geophysical investigation at CAU 25-19-02
(Waste Disposal Sitelocated at R-MAD). The purpose for the survey was to locate waste or debris
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buried in the shallow subsurface. The survey areawas approximately 530 by 130 ft. Electromagnetic
survey data (EM-31 and EM-61) were collected along traverses spaced 10 ft apart. A limited GPR

survey was performed at the locations of EM-31 and EM-61 anomalies.

The geophysical survey datafrom CAS 25-19-02 indicate that there are five significant anomalies
present within the survey area. The anomalies appear to be isolated objects in the subsurface and do
not appear to be connected together in atrench. The dataindicate that the five targets are small or are
just beneath the ground surface. No surface indications of these anomalies were visible.

2.5.7 2001 ITLV Radiological Survey

During April 2001, ITLV personnel performed various radiological surveys, collected and counted
swipes, and collected several surface soil samplesfor preliminary gamma spectrometry analysis.
Data were collected at five CASs; not all of the activities were performed at each CAS (i.e., swipes
were only collected at the RMSF). Results of the surveys and sampling were used to identify areas of
radiological contamination, to provide safety information for protection of workers and environment,
and to support the planning of the corrective action investigation.

25.7.1 CAS 25-16-03, MX Construction Landfill

A total of 1,344 individual beta/gamma measurements were recorded by a driveover survey of
CAS 25-16-03. The survey indicated that no radioactive contamination above the established area
background was detected in surface and near-surface soil. The site-maximum detection of

3,174 counts per second (cps) was just below the background range maximum.

2.5.7.2 CAS 25-23-02, Radioactive Storage RR Cars

Scanning and static surveys were used to define areas of elevated radioactivity where swipe samples
were collected and analyzed for removable activity. Each RR car wasinitially scanned for alphaand
beta/gammaradiation. Static measurements were taken on the test carsin areas identified as elevated
by the scanning surveys. Swipe samples were collected in the same areas as the elevated static
measurements. The data from these activities are included in Appendix D of this CAIP. Because the
LASL NF car isa posted high contamination area, it was not included in the surveys. Most railcars
stored outside of the bunkers had areas of fixed beta/gamma contamination above the free release
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limit. Test car T-5 (alternatively known as Phoebus-1B) had the highest total contamination level of
236,000 dpm/100 cm? beta/gamma and 726 dpm/100 cn? alpha. This same location had elevated
removable contamination of 1,280 dpm/100 cm? beta/gamma and 53 dpm/100 cm? alpha.

Genera area exposure rate measurements (at one meter) were taken around the RR cars to determine
radiological health hazards. The maximum exposure rate of 600 microroentgens per hour (WR/hr)
was measured on the north sides of flatcar F-8 and test car T-6. All exposure rate measurementswere
less than the free release limit established in the NV/YMP Radiological Control (RadCon) Manual
(Revision 4) (DOE/NV, 20004).

2.5.7.3 CAS 25-23-18, Radioactive Material Storage

Driveover survey results indicate that widespread radioactive soil contamination was present in the
surface and near-surface soil throughout the facility. Figure 2-2 shows the survey data for

CAS 25-23-18. Contamination is present over most of the historic storage area located near the
western gate. Radioactive contamination is also present along the RR tracks, mostly near the end of
the RR spurs. The maximum count rate measurement of 6,397 cps (equivalent to 30.1 picocuries per
gram [pCi/g] of Cs-137) were located in the middle of the historic storage yard near the western gate.

Figure 2-2 also shows the nine RM SF |ocations where surface soil was sampled and analyzed on site
by gamma spectroscopy. The data are considered preliminary because they have not been validated.
The results indicate that the primary radiological gamma emittersin this area are Cs-137 and
cobalt-60 (Co-60). Niobium-94 and uranium-235 were also detected in at least one soil sample. The
Cs-137 activity concentrations were generaly lessthan 100 pCi/g. At two locations (RMSF A and
RMSF B), Co-60 concentrations exceeded 2,000 pCi/g. At the other sample locations, Co-60 was not
detected or lessthan 1.0 pCi/g. Thisimpliesthat hot spots were sampled at |ocations RMSF A and
RMSF B, and the samples probably included pieces of activated metal.

Equipment stored between rail Spurs“M” and “N” were scanned for alpha and beta/gamma radiation
using radiological survey instruments. Scanning and static surveys were used to define the areas of
elevated radioactivity where swipe samples were collected and analyzed for removable activity. The
results arelisted in Appendix D. Many itemsin this current storage area had total contamination
levels below the RadCon Manual (DOE/NV, 2000a) free release limits. The two forklifts stored in
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the area had radiological surface contamination over the concentration free release limits. A piece of
equipment reported as a “4-ft stand” exhibited the highest levels of fixed and removable beta/gamma
contamination over the reporting value criteria (28,500 and 3,200 dpm/100 cm?, respectively).

The posted contamination area containing the shipping casks (current storage area near the western
RM SF gate) was not entered during this survey. However, it was noted that el evated beta/gamma
levels were originating from the casks. Two cask lidswere missing or partially opened allowing rain
water infiltration and animals to enter, possibly spreading contamination onto the surrounding soil.
Significant hoisting would be required to open the casks to verify that they do not contain spent fuel
and to perform contamination surveys. One cask that had liquid standing inside also appeared to
contain lead.

2.5.7.4 CAS 26-17-01, Pluto Waste Holding Area

A total of 944 individual beta/gamma measurements were recorded during a driveover survey of
CAS 26-17-01. Theresulting dataindicate that radioactivity exceeding the established range for area
background is present in surface and near-surface soil at several locations within the holding basin.
The maximum exposure rate and total net beta/gamma measurements of 18 uR/hr and

1,139 dpm/ 100 cn?, respectively, were taken below the outfall on the western side of the basin.
These maximum measurements may be due to the discharge of contaminated waste water through the
outfall.

Two surface soil samples were collected within the holding basin and analyzed on site for
gamma-emitting radionuclides. One sample was taken from the location determined to be the lowest
lying point on the basin floor, and another sample was collected below the outfall. Only naturally
occurring radionuclides at background levels were identified. The data are considered preliminary
because they have not been validated.

2.5.7.5 CAS 26-19-02, Contaminated Waste Dump #2

A static beta/gammaradiological survey with agrid spacing of approximately 6.5 ft was performed at
CAS 26-19-02. The vegetation was too thick to permit alpha measurements without damaging the
detector. All beta/lgamma measurements were less than 1,000 dpm/100 cn? over the background.
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Approximately 100 percent of the ground area was also scanned with the beta/gamma detector to
identify hot spots. No areas of elevated radiation were identified during the scanning survey.
Exposure rate survey data were between 14 and 18 uR/hr, indicating background gamma radiation
levels.

2.5.8 2001 ITLV Surface Geophysical Survey Report

During April 2001, ITLV personnel performed a geophysical investigation at three CASsin

CAU 168. A combination of electromagnetic (EM-31), time domain metal detection (EM-61), and
ground-penetrating radar (GPR) methods were used to complete the geophysical surveys. Theresults
of the surveys were used to confirm or deny the existence of potentially buried materials and/or
subsurface features. The survey data were intended to support the planning and execution of the
CAU 168 corrective action investigation.

EM-31 data were obtained in conjunction with global positioning system (GPS) data to construct
contour maps of these sites. These surveys were used as reconnaissance surveys. EM-61 data were
then obtained in conjunction with GPS data to better define anomal ous areas that may represent
buried materials detected by the EM-31 survey. If necessary, GPR data were acquired to provide
further definition of anomalies.

Section 2.5.8.1 through Section 2.5.8.3 discuss the results for each CAS surveyed.

2.5.8.1 CAS 25-16-03, MX Construction Landfill

The surveys located numerous anomalies in the subsurface that are likely caused by buried metallic
objects or debris. These anomalies may represent several large objects of an accumulation of
localized metallic debris. The EM-61 data indicate that the objects or debris are located
approximately 6 ft or shallower below the ground surface. The pattern of the EM-31 and EM-61 data
suggests linear features or trenches, with long axis oriented northeast-southwest.

2.5.8.2 CAS 25-23-18, Radioactive Material Storage

Several suspect areas were gridded and surveyed in the RMSF. Each areais discussed separately in
the sections below.
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Historic Storage Area Near Western RMSF Gate

Elongated EM-31 and EM-61 anomalies in the central portion of the surveyed area were interpreted
to be caused by the rows of metal signposts that delineate the storage “bins.” No anomalies
characteristic of buried material were found in the geophysical survey data from this area.

Historic Storage Area Between Spurs“M” and “N”

Based on EM-31, EM-61, and GPR data, no anomalies associated with buried material were detected
in the historic storage area between spurs“M” and “N.” The only anomaly that appears in the data
setsisaresult of a RR car (RMSF-1) influencing the survey equipment.

Historic Storage Area at Eastern End of Inner Perimeter

The EM-31, EM-61, and GPR dataindicate no anomalies with characteristics similar to buried
material or storage bins are located in the historical storage area east of the RR Spurs“S’ and “P”

Miscellaneous Areas

Two other areas in the RM SF were also surveyed using geophysical methods. Thefirst areais
immediately north of main RR spur, approximately 300 ft east of the main gate to outer perimeter
fence (see sampling locations RMSF A and RMSF C, Figure 2-2). The other areais also immediately
north of the main RR spur, approximately 300 ft further east from the first area. 1n both areas, no
anomalies associated with buried material were detected, based on EM-31 and EM-61 data.

2.5.8.3 CAS 26-19-02, Contaminated Waste Dump #2

EM-31, EM-61, and GPR surveys indicated anomalies are present that are interpreted to be caused by
buried material. The northwest portion of the survey area contained elevated EM-31 and EM-61 data.
A linear anomaly that parallelsthe long axis of the CWD-2 is probably related to the buried sloping
concrete wall that forms the front (southeastern) side of the concrete box.
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3.0 Objectives

This section presents an overview of the DQOs for CAU 168 and formulation of the CSMs. Also
presented is information on the COPCs and PALs for the investigation.

3.1 Conceptual Site Models

The CSM describes the most probable scenario for current conditions at a site and defines the
assumptions that are the basis for identifying appropriate sasmpling strategy and data collection
methods. Because the diversity of the CASs, several CSMs were developed for CAU 168. The
CSMs are based on assumptions formulated from information presented in Section 2.0. The CSMs
arediscussed in detail in Section A.1.3. The following are common elements of all the CAU 168
CSMs:

» Future land-use scenarios limit future uses to various nonresidential uses (DOE/NV, 1996a;
BLM, 1990).

» Exposure pathways are oral ingestion, inhalation, dermal contact (absorption), or
external/gamma exposure.

» Groundwater is not thought to have been impacted because of its significant depth and
because the environmental conditions (i.e., arid climate, relatively low permeability soils) are
not conducive to downward migration of contaminants.

» Temporal constraints due to weather conditions are not expected in Areas 25 and 26.
However, rainfall and snow events will place constraints on sampling and surveying of
radiologically contaminated soils because of the attenuating effect of moisture on
alpha/beta-emitting radionuclides.

» There are no time constraints on collecting samples as environmental conditions at all sites
will not significantly change in the near future because conditions would have stabilized over
the last 10 to 40 years since the sites were |ast active.

If additional elements are identified during investigation/characterization activities that are outside
the scope of the CSM s as presented, the situation will be reviewed and a recommendation will be

made as to how best to proceed. In such cases, NDEP will be notified and given the opportunity to

comment on or concur with the recommendation.



CAU 168 CAIP
Section: 3.0
Revision: 0

Date: 11/26/2001
Page 44 of 123

As discussed above, several CSM s were developed for CAU 168. Table 3-1 presents the CSM
groupings. Severa CASswere grouped together based on similar conceptual model elements and
documented assumptions. Appendix A, Table A.1-1, providesinformation on CSM elements for
each CAS. The following subsections discuss each of the CSMs.

Table 3-1
CAU 168 CSM Components
Waste Dumps and Landfills | Contaminated Materials and Individual CSMs
Facilities

25-16-01

25-16-03 ;g;ggé 25-23-18
25-19-02 oe.24.01 26-17-01
26-19-02 52402 25-99-16
26-08-01

3.1.1 Waste Dumps and Landfills

Figure A.1-1in Appendix A shows a generalized representation of the CSM constructed for current
site conditions at the waste disposal sites, except for CAS 26-19-02 (CWD-2). Figure A.1-2is
required to illustrate differences in migration and transport pathways due to the presence of an
engineered barrier at CAS 26-19-02. The following are information and assumptions that were used
in developing the Waste Dumps and Landfills CSM:

» The production of leachate generated in any of the waste disposal sites is assumed to be
minimal based on low precipitation, high evapotranspiration rates, limited volumes of residual
fluids from discarded containers, and the nature of debris/waste disposed at site.

» Vertical migration predominates over lateral migration, with the exception of CAS 26-19-02.
Corrective Action Site 26-19-02 has an engineered barrier that would limit migration and
transport pathways.

» Contaminants may have migrated laterally at CASslocated within natural flood plains
(CASs 25-19-02, and 26-08-01).

» Subsurface anomaliesidentified by geophysical surveys represent the areas of likely buried
waste and COPC releases (CAS 25-16-03, and 25-19-02). The volume of this debrisis
limited and located close to the surface. If buried material isidentified, it may be
radiologically contaminated.

» Surface radiation is not expected.
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3.1.2 Contaminated Facilities and Materials

Individual CSM diagrams are not included for these sites; however, the CASs located within the
RMSF are included in Appendix A, Figure A.1-3, as potential sources of contamination to
surrounding soils. The following information and assumptions were used in developing the
Contaminated Facilities and Materials CSM:

» The COPCs, if present, are associated with the release of radionuclides directly or indirectly
onto the surface of materials.

» All sites have the potential for migration of removable radionuclides from structural surfaces
to surrounding soils via precipitation runoff and/or corrosion of the material. At
CAS 25-23-13, no viable transport mechanism exists for the migration of radionuclides
remaining on equipment and surfaces within the building; however, potential contamination
on the roof may migrate due to precipitation.

»  Contamination from migration of these contaminants is covered by other CASs, except
CAS 25-23-13.

» The primary sources of potential contamination of the facilities and materials are: (1) direct
contact with materials contaminated with activation and fission products and/or uranium fuel
particles, and/or (2) through indirect processes, such as erosion.

» Corrective Action Site 25-23-18 may contain PCB hydraulic fluid, asbestos, and lead not
associated with radioactivity.

3.1.3 CSM for CAS 26-17-01, Pluto Waste Holding Area

Figure A.1-4 shows the CSM constructed for surface releases with limited potential for subsurface
migration at CAS 26-17-01. The following information and assumptions were used in developing the
CSM:

» Therelease of contaminants and the driving force for their migration into soil was limited.

» Affected mediainclude the VCP pipeline, surface soil in the holding basin, and shallow
subsurface soil beneath the basin and possibly benesth the pipeline.

» Vertical migration of COPCs will predominant over lateral migration.

» Migration will be limited due to the low mobility of expected COPCsin soils (primarily
radionuclides), the lack of precipitation, and the high evaporation rates.
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Contaminants, if present within the basin, will tend to accumulate in higher concentrations at

particular locations including:

- Surface and near-surface at the outfall pipe, where contaminants of low solubility, higher
density, and/or associated with large-sized particles would tend to accumul ate

- Near-surface and subsurface at the current lowest surface elevation within the basin, where
contaminants of high solubility, lower density, and/or associated with smaller-sized
particles would tend to accumul ate

- Near the base of the historically lowest elevation, for the same reasons as given for the
current lowest elevation

- The VCP effluent pipeline

- The shallow subsurface soil at possible unrepaired breaks or leaks in the pipeline

CSM for CAS 25-23-18, Radioactive Material Storage Facility

Figure A.1-3 shows the CSM constructed for current conditions at CAS 25-23-18. The following
information and assumptions were used in devel oping the CSM:

Radionuclides are the primary contaminantsin surface soils. The radionuclides are associated
with releases through direct contact with or by erosion and runoff from contaminated
materials and equipment stored historically and/or currently at various locationsin the facility.

Any incidental chemical contamination present within the site will be colocated with known
areas of radiologica contamination. (Limited PCB, hydraulic oil, asbestos, and |ead
contamination may be present at the site and not colocated with radiological contamination.)

Any radiological contamination within the RM SF will be identified through radiological soil
surveys.

Lateral migration of contaminants, whether solubilized or in particulate form, is possible via
precipitation, runoff, and erosion. These driving forces will become enhanced if
contamination migrates into dry washes crossing through the site boundaries.

Physical characteristics of the COPCS, low precipitation, and high evaporation rates limit
vertical migration.
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3.1.5 CSM for CAS 25-99-16, Well USW-G3

Figure A.1-5 shows the CSM constructed for CAS 25-99-16. The following information and
assumptions were used in developing the CSM:

» The Cs-137 sourceis encased in a cement plug.

* Cesium-137 isthe only COPC at CAS 25-99-16. As of September 2001, the activity of
Cs-137 remaining is calculated to be 115 mCi.

» Cement and possibly adjacent bedrock are the affected mediawithin the CAS.

» Groundwater would not be affected due to lack of a mechanism to transport Cs-137 to the
saturated zone.

» The only viable future exposure pathway is to intercept the source by drilling through the
plugged portion of the well.

3.2 Contaminants of Potential Concern

Types of contaminants that could be present were identified through a review of site history
documentation, process knowledge, personal interviews, past investigation efforts, and inferred
activities associated with the CAU. Based on these sources of information, the list of COPCs was
developed as shown in Table 3-2.

Laboratory analysis of soil sampleswill provide the means for quantitative measurement of the
COPCs. All soil samplescollected in Phase | from agiven CASwill be analyzed in the laboratory for
the analyteslisted in Table 3-3. The analytical requirements and methods for these COPCs are listed
in Table 3-4. If the CAS advancesto Phase |1, the list of COCs may be revised based on Phase |
results. If thelistisrevised, the appropriate NNSA/NV and NDEP representatives will be notified.

Asshown in Table 3-3, samples for |aboratory analysis will not be collected from CASs 25-23-02,
25-23-13, 25-34-01, 25-34-02, and 25-99-16. At CASs 25-23-02, 25-23-13, 25-34-01, and 25-34-02,
radiological surveys and swipe counting will provide semiquantitative data to support a free-release
determination in accordance with Table 4.2 of the NV/Y MP RadCon Manual, Rev. 4 (DOE, 2000a).
Release criteriais established in units of activity per unit area (dpm). Laboratory analytical data are
presented in units of activity per mass or volume (pCi/g). So laboratory analytical data are not
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CAS Chemical COPCs Radiological COPCs Source of Information
25-16-01
25-16-03 None Confirmed None Confirmed N/A
25-19-02
Lubricating Oil Uranium
25-23-02 ) Fission Products Process Knowledge
Bearing Grease
Activation Products
Cobalt-60
Iron-55
Lead-210
ERDA, 1977a
Radium-226
Strontium-90
25-23-13 Asbestos Thorium-230/232
Isotopic Uranium ERDA, 1977a; Fraser, 1993
Americium-241 ERDA, 1977a; Bliss, 1992
. ERDA, 1977b; Bliss, 1992;
Plutonium-238, -239/240 Kerschner, 1999; Fraser, 1993
Californium Garey, 1999
Uranium-235/238 Bliss, 1992
Cesium-137
- DRI, 1989
Strontium-90
25-23-18 None Confirmed i i
Cobalt-60 2001 ITLV Rad.lologlcal Survey
(see Section 2.5.7.3)
Uranium Process Knowledge
Uranium
25-34-01 None Confirmed N/A
Fission Products
Uranium
25-34-02 None Confirmed N/A
Fission Products
25-99-16 None Confirmed Cesium-137 Marchand, 1998
Uranium AEC, Date Unknown; UCRL, 1963;
Beryllium UCRL, 1964
Fission Products Process Knowledge
26-08-01 Acetone
Kerosene N/A Bybee, 1961
Potential Explosives
(burn pit only)
Uranium AEC, Date Unknown; UCRL, 1963;
26-17-01 Beryllium UCRL, 1964
Fission Products Process Knowledge
Uranium AEC, Date Unknown; UCRL, 1963;
26-19-02 Beryllium UCRL, 1964

Fission Products

Process Knowledge
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Table 3-3
Analytical Program for CAU 1682
Sample Total Total Total Isotopic Gamma
CASP P RCRA | TotalBe | TPH PCBs P Strontium-90
Medium VOCs SVOCs Uranium Spectroscopy
Metals

25-16-01 Soil X X X X X X
25-16-03 Soil X X X X X X
25-19-02 Soil X
25-23-02 Residual X X X X X X

fluids
25-23-18 Soil X X X X X X X X
26-08-01 Soil X X X X X X X X
26-17-01 Soil X X X X X X X X X
26-19-02 Soil X X X X X X X X X

2 For a given CAS, the analytical program for Phase Il may not include all the analytes listed (see text).

b Samples for laboratory analysis will not be collected from CASs 25-23-13, 25-34-01, 25-34-02, and 25-99-16 (see text).
¢ For waste management purposes, residual fluids in RR cars may be sampled.

Be - Beryllium

PCB - Polychlorinated biphenyl
RCRA - Resource Conservation and Recovery Act

SVOC - Semivolatile organic compound
TPH - Total petroleum hydrocarbon (oil- and diesel-range organics)

VOC - Volatile organic compound
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Table 3-4
Analytical Requirements for CAU 168
(Page 1 of 3)

Parameter or Analvte Medium Analytical Minimum Reporting RCRA Hazardous Waste Relative Percent Percent Recovery
y or Matrix Method Limit Regulatory Limit Difference (RPD)? (%R)°
ORGANICS
) . Water Analyte-specific
Total Volatile Organic c ) ) . e } e
Compounds (VOCs) p_— 8260B estimated Not Applicable (NA) Lab-specific Lab-specific

quantitation limits®

Toxicity Characteristic Leaching
Procedure (TCLP) VOCs

Benzene 0.050 mg/L? 0.5mg/L"
Carbon Tetrachloride 0.050 mg/L* 0.5mg/L’
Chlorobenzene 0.050 mg/L* 100 mg/L'
Chloroform 0.050 mg/L* 6 mg/L'
1,2-Dichloroethane 0.050 mg/L* 0.5 mg/L'
Aqueous 1311/8260B° Lab-specific® Lab-specific®
1,1-Dichloroethene 0.050 mg/LY 0.7 mg/L'
Methyl Ethyl Ketone 0.050 mg/L? 200 mg/Lf
Tetrachloroethene 0.050 mg/L* 0.7 mg/L'
Trichloroethene 0.050 mg/L* 0.5 mg/L'
Vinyl Chloride 0.050 mg/L* 0.2 mg/L'
. . . Water Analyte-specific
Total Semivolatile Organic 8270C° estimated NA Lab-specific® Lab-specific®
p p
Compounds (SVOCs) Soil quantitation limits®
TCLP SVOCs
o-Cresol 0.10 mg/L* 200 mg/L'
m-Cresol 0.10 mg/L¢ 200 mg/Lf
p-Cresol 0.10 mg/L* 200 mg/L'
Cresol (total) 0.30 mg/L* 200 mg/L'
1,4-Dichlorobenzene 0.10 mg/L* 7.5 mg/L'
2,4-Dinitrotoluene 0.10 mg/L* 0.13 mg/L'
Hexachlorobenzene 0.10 mg/L¢ 0.13 mg/L'
Aqueous 1311/8270C* Lab-specific® Lab-specific®
Hexachlorobutadiene 0.10 mg/L¢ 0.5 mg/L'
Hexachloroethane 0.10 mg/L* 3 mg/L'
Nitrobenzene 0.10 mg/L* 2 mg/L'
Pentachlorophenol 0.50 mg/L* 100 mg/L
Pyridine 0.10 mg/L* 5 mg/L'
2,4,5-Trichlorophenol 0.10 mg/L¢ 400 mg/L'
2,4,6-Trichlorophenol 0.10 mg/L¢ 2 mg/Lf
Polychlorinated Biphenyls Water . Analyte-specific - e
(PCBs) o 8082 (CRQL)® NA Lab-specific Lab-specific
Water h
Gasoline 0.1 mg/L
| | d b Soil 0.5 mg/kgh
Total Petroleum Hydrocarbons Gasoline 8015B : } e } e
(TPH) modified® NA Lab-specific Lab-specific
Water h
Diesel 0.5 mg/L
Soil Diesel 25 mg/kg"
Water 14 pg/L®
Explosives 8330° NA Lab-specific® Lab-specific®

Soil 2.2 mg/kg®
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Parameter or Analvte Medium Analytical Minimum Reporting RCRA Hazardous Waste Relative Percent Percent Recovery
y or Matrix Method Limit Regulatory Limit Difference (RPD)? (%R)°
INORGANICS
Total Resource Conservation and
Recovery Act (RCRA) Metals
Water 6010B° 10 pg/L™ 20
Arsenic
Soil 6010B° 1 mg/kg"' 35
Water 6010B° 200 pg/L"! 20’
Barium
Soil 6010B° 20 mg/kg™’ 35
Water 6010B°¢ 5 pg/LM 20
Beryllium
Soil 6010B°¢ 0.5 mg/kg™' 35
§ Water 6010B° 5 pg/L"™ 20’
Cadmium Matrix Spike
H C h,i i
Soil 60108 0.5 mg/kg 35 Recovery
Water 6010B° 10 pg/L™’ NA 20' 75-125
Chromium - -
Soil 6010B° 1 mg/kg™' 35' Laboratory Control
3 i i Sample Recovery
Lead Water 6010B 3 pg/L 20 80 - 120
Soil 6010B°¢ 0.3 mg/kg™' 35
Water 7470A° 0.2 pg/L™ 20’
Mercury
Soil TATIA 0.1 mg/kg™' 35
Water 6010B° 5 pg/L"! 20’
Selenium
Soil 6010B° 0.5 mg/kg™' 35
Water 6010B°¢ 10 pg/L™! 20
Silver
Soil 6010B° 1 mg/kg"' 35
TCLP RCRA Metals
Matrix Spike
Recovery
. 75-125'
Arsenic Aqueous igﬁﬁ%gi 0.10 mg/L™' 5 mg/L' 20'
Laboratory Control
Sample Recovery
80 - 120
Soil 1010° Flash Point
Ignitability NA <140 F NA NA
Water 1030° See 40 CFR 261"
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Table 3-4
Analytical Requirements for CAU 168
(Page 3 of 3)

Parameter or Analvte Medium Analytical Minimum Reporting RCRA Hazardous Waste Relative Percent Percent Recovery
y or Matrix Method Limit Regulatory Limit Difference (RPD)? (%R)°
INORGANICS (continued)
Barium 2 mg/L"! 100 mg/L'
Cadmium 0.05 mg/L"! 1 mg/L' Matrix Spike
Chromium 0.10 mg/L™! 5 mg/L' Rf;‘i‘ggy
Lead Aqueous 1311/601OBC 0.03 mg/L™' 5 mg/L' 20'
1311/7470A
™ 02 malL’ Laboratory Control
Mercury 0.002 mg/L .2 mg Sample Recovery
Selenium 0.05 mg/L"' 1 mg/L' 80 - 120'
Silver 0.10 mg/L"" 5 mg/L'
RADIOCHEMISTRY
Water EPA 901.17
Gamma-Emitting Radionuclides NA N/A
Soil HASL-300'
HASL-300'
Water ASTM The Minimum
D3972-97™ Reporting Limits and ) )
Isotopic Uranium ‘ Minimum Detectable NA Normalized Difference Chesn(1)|claols\£|eld
. HASL-300 Activities for (ND) -2<ND<2* -
Soil ASTM radionuclides are
C1000-90™ given in Table 3-5 Laboratory Control
Sample Recovery
ASTM 80-120°
Water m
Strontium - 90 D5811-95 NA
Soil HASL-300'

2 Relative percent difference (RPD) is used to calculate precision.

Precision is estimated from the relative percent difference of the concentrations measured for the matrix spike and matrix spike duplicate or of laboratory, or field
duplicates of unspiked samples. It is calculated by: RPD =100 x {(|C,-C,|)/[(C,+C,)/2]}, where C, = Concentration of the analyte in the first sample aliquot,
C, = Concentration of the analyte in the second sample aliquot.

%R is used to calculate accuracy.

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

¢ U.S. Environmental Protection Agency (EPA) Test Methods for Evaluating Solid Waste, 3rd Edition, Parts 1-4, SW-846 CD ROM, Washington, DC (EPA,1996)

9 Estimated Quantitation Limit as given in SW-846 (EPA, 1996)

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

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

9 EPA Contract Laboratory Program Statement of Work for Organic Analysis (EPA, 1988b; 1991; and 1994c)

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

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

! Prescribed Procedures for Measurements of Radioactivity in Drinking Water, EPA-600/4-80-032 (EPA, 1980)

“Normalized Difference is not RPD, it is another measure of precision used to evaluate duplicate analyses. The normalized difference is calculated as the difference
between two results divided by the square root of the sum of the squares of their total propagated uncertainties. Evaluation of Radiochemical Data Usability (Paar and
Porterfield, 1997)

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

™ American Society for Testing and Materials

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

Definitions:

pCi/L = Picocurie per liter

mg/L = Milligram per liter

pCi/g = Picocurie per gram
ug/kg = Microgram per kilogram
mg/kg = Milligram per kilogram
ug/L = Microgram per liter
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appropriate for free-release determination. If the material does not meet the free-release criteria, the
appropriate radiological controls will be taken to manage the material. The rationale for not
collecting samplesfor analysisfrom CAS 25-99-16 is presented in Section 4-2. If necessary, samples

of residual fluids may be collected for laboratory analysis from the CAS 25-23-02 RR cars.

Not all the radionuclideslisted in Table 3-5 have been specifically identified as COPCsfor CAU 168.
However, since general categories of COPCs such as “activation and fission products’ have been
included at some sites (Appendix A), it was appropriate for Table 3-5 to contain an inclusive group of
radionuclides.

3.3  Preliminary Action Levels

Analytical methods and minimum reporting limits (MRLSs) for each chemical analyte are provided in
Table 3-4. The MRLsfor radionuclides are listed in Table 3-5. The MRL isa practica reporting
[imit that ensures data generated by the laboratory will be usable by the investigation. Radionuclide
minimum detectable activities (MDAS) and PALs are also provided in Table 3-5. The MDA isthe
smallest amount of activity of aparticular analyte that can be detected in a sample with an acceptable
level of error. The MDAs listed in Table 3-5 are typical default levels available for commercial
radioanalytical laboratory. Radionuclide PALs were calculated using data from Nevada and
surrounding region (Adams, 2000a and b). The radionuclide MRL s were developed considering both
the MDA and the PAL (Adams and Dionne, 2000).

Preliminary action levelsfor both on-site fiel d-screening methods and off-site analytical methods will
be used to determine the presence of contamination.

The comparison of laboratory results to PALs will be discussed in the Corrective Action Decision
Document (CADD). Laboratory results above action levelsindicate the presence of COPCs at levels
that may require corrective action. The evaluation of potential corrective actions and the justification
for apreferred action will beincluded in the CADD based on the results of this field investigation.
Proposed cleanup levels will be determined during the CADD.
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Soil Liquid
Isotope MDA? PALP MRL® MDA? PAL® MRL®
(pCilg)° (pCilg)" (pCilg)° (pCilL)® (pCilL)® (pCilL)®
Cobalt-60 0.66' 0.1 0.66 15 15 10
Strontium-90 0.41 1.17 0.41 1 0.22 1
Niobium-94 0.63" 0.63 0.63 15 15 10
Cesium-137 0.43 7 2.14 10 10 10
Radium-226 0.18 3.21 0.91 1 0.69 1
Uranium-234 0.08' 1.56 0.38 0.07" 8.92 0.37
Uranium-235 0.27" 0.07 0.27 0.06' 0.36 0.32
Uranium-238 0.06' 3.2 0.29 0.07" 9.39 0.33

& MDA is the minimum detectable activity, values are the default levels listed in Paragon Analytics, Inc. Laboratory Quality
Manual, Revision 4, February 2000 (unless annotated otherwise) (PAIl, 2000).

b PAL is the preliminary action level and is defined as the maximum concentration listed in the literature for a sample taken from
an undisturbed background location (McArthur and Miller, 1989; U.S. Ecology and Atlan-Tech, 1991; and DOE/NV, 1999). The
PAL is equal to the MDA for isotopes not reported in soil samples from undisturbed background locations, or if the PAL is less

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

set equal to the MDA.

4 pCilg is picocuries per gram.

© pCilL is picocuries per liter.

MDA for this nuclide is based on the 95 percent Upper Confidence Level for the MDAs reported for soil samples collected by
ITLV in Area 25 during site investigations in 1999 and 2000.

3.3.1 Field-Screening Levels

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

» Headspace screening for VOC headspace screening levels at 20 parts per million (ppm) or
2.5 times background, whichever is greater

* Thetotal petroleum hydrocarbons (TPH) field-screening results greater than 75 ppm when
measured using an appropriate field-screening method (i.e., Hanby or other test kit)
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» Theradiologica (alphaand beta/lgamma) field-screening level for soil samples is the mean
background activity plus two times the standard deviation of the mean background activity.
Field-screening results exceeding the action levels presented above will indicate potential
contamination at asample location. Thisinformation will be documented and, for Phase |1 sampling,
the investigation will be continued to delineate the extent of the contamination. Field-screening
results may also be used to select samples to be submitted to the laboratory for both Phase | and |1
sampling.

3.3.2 Chemical Preliminary Action Levels

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

* Region IX Risk-Based Preliminary Remediation Goals for Industrial Soil (EPA, 2000)

» Background concentrations for RCRA metalswill be evaluated when natural background
exceeds the PAL (i.e., arsenic). Background is considered the mean plus two times the
standard deviation of the mean based on data published in Mineral and Energy Resource
Assessment of the Nellis Air Force Range (NBMG, 1998).

» TPH concentrations above the TPH limit of 100 ppm per the NAC 445A.2272 (NAC, 2000c)

 TCLPdata, if collected, will be compared to 40 Code of Federal Regulations (CFR) 261.24,
(CFR, 2001c)

» Asbestos level exceeding 1 percent by volume will comply with 40 CFR 763, “ Asbestos”
(CFR, 2001j)
The application of industrial PRGs restricts future use of the sitesto industrial use. Anindustrial use
exposure scenario is appropriate because a series of public land orders has withdrawn the NTS from
public use (DOE/NV, 1996a), and public accessisrestricted. Areas 25 and 26 are within aresearch,
test, and experiment land-use zone (DOE/NV, 1998).

3.3.3 Radiological Preliminary Action Levels

The PALsfor radionuclides listed in Table 3-5 are isotope-specific and are defined as the maximum
concentration of agiven isotope found in environmental samples taken from undisturbed background
locations. Environmental background samples may be taken in the vicinity of CAU 168. If collected,
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these samples will be analyzed and compared with the results for environmental samples previoudy
taken from other undisturbed background locationsin Area 25. In addition, the radionuclide
concentrations in the CAU 168 and Area 25 background samples may be compared with the
radionuclide concentrations found in environmental samples taken from undisturbed background
locations in the vicinity of the NTS (McArthur and Miller, 1989; U.S. Ecology and

Atlan-Tech, 1991).

3.4 DQO Process Discussion

Data quality objectives are qualitative and quantitative statements that specify the quality of data
required to support potential closure alternative for CAU 168. The DQOs were developed to clearly
define the purposes for which environmental datawill be used and to design a data collection
program that will satisfy these purposes. The formulation of the CSMs (Section 3.1) isan aid to the
development of the DQOs for the site.

Details of the DQO process are presented in Appendix A. During the DQO discussionsfor this CAU,
the informational inputs or data needs to resolve problem statements and decision statements were
documented. Criteriafor data collection and analysis were defined and agreed upon, and the
appropriate QA/QC required for particular data collection activities were assigned. The analytical
methods and reporting limits prescribed through the DQO process are listed in Table 3-4, and the data
quality indicators (DQIs) for laboratory anaysis (e.g., precision and accuracy requirements) are
provided in more detail in Section 6.0 of this CAIP. At the end of the investigation, resulting
laboratory datawill be evaluated to confirm or refute the CSM s and to determine if the DQOs were
met by using the DQI's of precision, representativeness, completeness, and comparability. Other
DQIs may be used, such as sensitivity.

The DQO decision flow process applied to the CAU 168 investigation is depicted in Figure A.1-6.
A Phase | data collection will be conducted at all CASs (except CASs 25-23-02, 25-23-18, 25-23-13,
and 25-99-16). If laboratory data obtained from the Phase | investigation indicates the need for
further characterization, the process will continue with aPhase 11 investigation. The process ends
with closure of the site based on the laboratory analytical results from the environmental samples.
Corrective action alternatives of closure-in-place and clean closure will be evaluated for each CAS
where COCs above PALs are detected.
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Sufficient information about CAS 25-99-16 (USW-G3) has been collected through historical
documentation regarding the nature and extent of contamination and potential risk to a receptor;
therefore, a preferred corrective action alternative can be selected for site closure. Following the
decision flow path, the site bypasses Phase | due to the known presence of Cs-137 contamination,
continues through with positive responses to the decision points of nature and extent to reach the
“completed investigation” end point. Therefore, this CAS will not be addressed in the DQO process
and the selection of a corrective action will be addressed inthe CADD. The existing site information
is documented in Section 2.0.

The surface soils at the RMSF (CAS 25-23-18) are known to be radiologically contaminated so the
sitewill advance directly to aPhase Il investigation. Therailroad cars (CAS 25-23-02) and materials
at the TTF (CAS 25-23-13) are known to be radiologically contaminated and will also proceed
directly to Phasell.
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4.0 Field Investigation

This section of the CAIP contains the approach for investigating CAU 168.

4.1 Technical Approach

The technical approach for CAU 168 consists of the following activities:

» Perform best management practices and housekeeping activities on miscellaneous debris,
where necessary.

» Perform geophysical surveys (CAS 25-16-01 only).

» Performradiological surveys (CASs 25-16-01, 25-23-02, 25-23-13, 25-23-18, 25-34-01, and
25-34-02).

» Collect and count swipes for radiological characterization (CASs 25-23-13, 25-23-02,
25-34-01, and 25-34-02).

» Collect soil samples from biased locations and analyze samples as described in Table 3-3.
* Field screen samples for VOCs, radiological activity, and possibly TPH.

» Collect required QC samples.

* Inspect and sample the effluent pipeline at CAS 26-17-01, as required and where possible.

» Collect additional soil samplesto define the lateral and vertical extent of contamination, if
necessary.

» Scabble or shot-blast concrete surfaces at selected locations in CASs 25-34-01 and 25-34-02,
if necessary, to determine the extent of radiological contamination into the concrete.

» Collect samples of residual fluidsin the RR carsat CAS 25-23-02, if necessary, for waste
management purposes.

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

» Collect and analyze bioassessment samples at the discretion of the Site Supervisor, if VOCs
exceed field-screening levels (FSLs) in a pattern that suggests that aVV OC plume may be
present.
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» Stakeor flag sample locations and record coordinates (in the Universal Transverse Mercator
coordinate system).

4.2 No Further Action Sites

Upon reviewing the historical documentation, current site conditions, and the CSM for CAS 25-99-16
(USW-G3), it has been determined that no further characterization is warranted at this site, as nature
and extent of contamination are known. A pathway for contamination to reach potential receptorsis
not present since the Cs-137 source is encased in cement and the distances from the ground surface to
the source and the source to groundwater are large (both are approximately 1,200 ft). Given the low
precipitation rates (Section 2.1.3) at Yucca Mountain and location of the source in the vadose zone,
aqueous transport of Cs-137 to groundwater isnot feasible. A corrective action of closurein place
with aland-use restriction for drilling near the USW G3 well is appropriate. This corrective action
will be documented in the CADD report.

4.3 Field Activities

This section provides a description of the field activitiesfor CAU 168. A phased approach has been
chosen to address the data collection activities. Biased sampling will be conducted during Phase |
and Phase 1. Process knowledge indicates that contamination, if any, is confined to the spatial
boundaries of the sites as defined in the DQO process and CSMs. If Phase | characterization
determines that COPCs are present above PALs at a CAS, then the CAS will be addressed further by
aPhase Il investigation before implementing a corrective action alternative. The COPCs determined
to be not present in Phase | will be eliminated from further consideration during a Phase 1
characterization effort. It isimportant to note that the target population(s) to be investigated in
Phase | may be different than those in Phase I1; therefore, the target populations for each phase are
documented in the relevant sections.

Modifications to the investigative strategy may be required should unexpected field conditions be
encountered. Significant modifications will be justified in a Record of Technical Change (ROTC).
Written NDEP concurrence with ROTC modificationsis required prior to proceeding with
investigation activities significantly different from those described in this document.

Section A.3.4.2 presentsthe spatial boundaries of each CAS. If contamination extends either laterally
or vertically beyond the boundaries, the investigation may require rescoping.
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In general, the investigation of each CAS will begin with a Phase |, and may then advance to a
Phase Il characterization. Thisinvestigation strategy is depicted in Figure A.1-6 of Appendix A. The
exceptions to this strategy are CAS 25-99-16 (will have no further action), and CASs 25-23-02,
25-23-13, and 25-23-18 (will proceed directly to Phasel1). Theordered flow of activitiesis discussed

further in the sections that follow.

Samples will be collected at biased sampling locations by hand-tool methods, backhoe excavation,
direct-push, or drilling techniques as appropriate. Sample collection and handling activities will
follow standard procedures. Table 3-4 and Table 3-5 provides the analytical methods and laboratory
requirements (i.e., detection limits, precision, and accuracy requirements) to be used when analyzing
the COPCs. Field sampling and laboratory analytical activitieswill be conducted in compliance with
the QA/QC requirements and specifications given in Section 6.0, the Industrial Sites QAPP
(DOE/NV, 1996bh), and other applicable, approved procedures. Where overlap exists, the
project-specific requirements of Section 6.0 will supersede those of other documents. Additional
documents that govern performance of field activities include the current version of the applicable
health and safety plan and an approved site-specific health and safety plan prepared prior to the field
effort.

4.3.1 Site Preparation Activities

Several site preparation activities will be completed prior to conducting sampling activities.
Table 4-1 lists the site preparation activities to be completed at each site.

Housekeeping, in general, will consist of removal of various pieces of debris and trash on the ground
surface. Because CAS 25-16-01 lies within a natural wash designated as “Waters of the State”
(Wong, 2001), debris present on the ground surface at this CAS will be removed. Prior to the start of
thefield investigation of CAS 25-23-18, various radiologically contaminated equipment and material
will be removed by the management and operations contractor as a best management practice. This
will include the storage casks and equipment near the western entrance of the RMSF, and the
equipment stored between RR Spurs“M” and “N.” For the NRDS Bunkers (CASs 25-34-01 and
25-34-02), site preparation activities are simply moving the rail cars presently parked in the bunkers or
limiting access to the bunkers. The documentation for the disposal of any material removed as a best
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Table 4-1
Site Preparation Activities for CAU 168
Site Preparation Activities
CAS MZ%ZZZ'?:EP&EC?; Surface Geophysical Radiological None
Activities Surveys Surveys

25-16-01 X X X

25-16-03 X

25-19-02 X

25-23-02 X
25-23-13 X
25-23-18 X X

25-34-01 X

25-34-02 X

26-08-01 X X

26-17-01 X
26-19-02 X

management practice will be provided in the closure report. Any additional housekeeping activities
completed during the course of the investigation will be documented in the closure report.

A surface geophysical survey is planned for CAS 25-16-01. The survey will be used to confirm
and/or determine the location and configuration of the buried waste pile. The geophysical survey at
CAS 25-16-01 will consist of electrical imaging methods and possibly ground-penetrating radar.
Geophysical surveys previously conducted by ITLV at various CAU 168 CASs are discussed in
Section 2.5.

Surface radiological surveyswill be performed at CASs 25-16-01, 25-23-18, and 26-08-01 to identify
any potential areas of elevated radiological readings. Radionuclides above background levels are not
expected at CAS 25-16-01; however, a confirmation surface soil survey will be conducted in the area
where waste is assumed to be buried. The soil mound present at the site will also be included in the
survey. A driveover radiological survey at CAS 25-23-18 will be conducted to increase survey
coverage in the area between the inner and outer RM SF fences. A driveover beta/gamma survey was
conducted by ITLV in 2001 (Section 2.5.7).
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4.3.2 Phase | Activities

The objective of the Phase | investigation strategy is to determine whether COPCs are present at
concentrations above PALs. Laboratory analytical results from this phase will be used to confirm the
presence or absence of COPCs, and to determine if concentrations exceed PALs. If field data
generated during the course of the Phase | investigation strongly indicate that COPCs are above PALS
(e.0., elevated radiological field-screening results), the investigation may proceed directly to a
Phase || characterization without the support of analytical results.

The Phase | sampling strategy targets locations and media most likely to be contaminated. Table 4-2
identifies the primary biasing factors for selecting sample locations and lists the minimum number of
samplesto be collected (also see Section A.2.3, Table A.2-1, and Section A.2.7 of Appendix A for
further details).

The following subsections provide CAS-specific Phase | investigation strategies. Figures showing
sample locations are provided in these subsections as guidance to where samples may be taken.
Actua sampling locations may change based on site conditions.

4.3.2.1 CAS 25-16-01, Construction Waste Pile (located at E-MAD)

Phase | activitiesat CAS 25-16-01 will consist of visually confirming the location and configuration
of the buried waste pile, identifying potentia areas of radiological contamination, and collecting
samplesfor laboratory analysisto determine COPC concentrationsin soil. Samples may be collected
from soil associated with three populations. awaste pile, asoil pile, and asmall pile of debris
(located north of the soil mound).

A minimum of three excavations will be made perpendicular to the long axis of the buried waste pile
to access and collect biased soil samples. Each excavation will be continued to the depth of the
waste/native soil interface, and a minimum of one soil sample per excavation will be collected based
on the primary biasing factors shown in Table 4-2. If biasing factors are not evident, a soil sample
will be collected from the first 12-in. interval of soil below the waste/native soils interface. If the
geophysical survey (discussed in Section 4.3.1) confirms that the configuration of the waste pileisa
linear feature, the survey will not serve as abiasing factor. However, if the geophysical survey
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Buried Waste Pile X X X X X X 3 X X
25-16-01 Soil Mound X X X X X 1 X
Small Surface Pile X X X X X 1 X
Linear Feature “A” X X X X X 3 X X
25-16-03
Linear Feature “B” X X X X X 3 X X
Anomaly 1 X X X X X X 1 X X
Anomaly 2 X X X X X X 1 X X
Anomaly 3 X X X X X X 1 X X
25-19-02 Anomaly 4 X X X X X X 1 X X
Anomaly 5 X X X X X X 1 X X
OR
Areas with high radiological levels X 3 X X
25-34-01 Concrete Bunker X 5 Surface of concrete
25-34-02 Concrete Bunker X 5 Surface of concrete
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Burn Pit X X 1 X X
Soil Piles X X 3 X X
26-08-01
Metal Debris X 3 X X
Construction Debris X 3 X X
Below Outfall Pipe X X X X X 1 1 X X
Area of Lowest Elevation X X X X X 1 1 X X
26-17-01 Area of Historically Lowest Elevation X X X X X 1 1 X X
Highest Radiological Survey Result X 1 X X
Radioactive Effluent Pipeline X X 1 X Sediment or swipes
26-19-02 Concrete Pit X X X X X X 3 X Soil fill at basg of
concrete pit

Biased sample locations will be determined by the Site Supervisor based on the culmination of all biasing data generated throughout the investigation.

PAdditional samples may be collected for waste management characterization and disposal purposes.

°If no biasing factor is identified, the interface will be submitted for analysis.
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locates discontinuous anomalies, then geophysics becomes a primary biasing factor in determining
locations of excavations to identify and/or confirm buried waste and access potential sample

locations.

An excavation (meeting the same criteria as described for the buried waste pile) that transects the soil
mound will be completed. If the soil mound contains waste or debris, a sample will be collected at
the waste/soil interface and submitted for laboratory analysis. Additionally, asurface soil sample will
be collected at the waste/soil interface beneath the small pile of surface debris.

To support decisions regarding closure alternatives, the boundaries of the buried Construction Waste
Pile will be determined visually by excavation. Figure 4-1 depicts the proposed sampling locations
within the spatial boundaries of CAS 25-16-01.

43.2.2 CAS 25-16-03, MX Construction Landfill

Phase | activitiesat CAS 25-16-03 will consist of confirming the location of the two linear trending
subsurface features (Features “A” and “B,” Figure 4-2) identified in previous geophysical surveys
and collecting samples for laboratory analysis to determine COPC concentrations in the subsurface
soils. A minimum of three excavationswill be made perpendicular to both linear trending features for
atotal of six excavations to determine the types of debris present and access potential sampling
points. Each excavation will be continued to the depth of the waste/native soil interface, and a
minimum of one sample per excavation will be collected based on the primary biasing factors listed
in Table 4-2. If biasing factors are not evident, a soil sample will be collected from the waste/native
soilsinterface. Figure 4-2 depicts the proposed sampling locations within the spatial boundaries of
CAS 25-16-03.

4.3.2.3 CAS 25-19-02, Waste Disposal Site (located at R-MAD)

Phase | activitiesat CAS 25-19-02 will consist of confirming the location of subsurface geophysical
anomalies identified in previous geophysical surveys and collecting samples for laboratory analysis
to determine COPC concentrations within the subsurface soils. A minimum of one excavation will be
made at each anomaly (Anomalies 1 through 5) to determine whether or not material is present. The
excavation will not continue past 5 ft bgs if material isnot identified. Thisis areasonable depth
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Figure 4-1
Proposed Sampling Locations, CAS 25-16-01
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based on geophysical results and the assumption that material would be close to the surface since the
areawas not originally designated as a burial waste dump. If buried material isfound, the excavation
will continue until the waste/native soil interface isidentified. A minimum of one sample per
excavation will be collected and submitted for laboratory analysis based on the primary biasing
factorslisted in Table 4-2. If biasing factors are not evident, a soil sample will be collected from the
first 12-in. interval of soil below the waste/native soils interface. Figure 4-3 depicts the proposed

sampling locations within the spatial boundaries of CAS 25-19-02.

If the geophysical anomalies are attributed to natural materials (e.g., boulders or caliche layer) and no
evidence of contamination is found within an excavation, a minimum of three surface soil samples
(0-6 in.) will be collected based on the highest radiological survey results, based on data from the
1999 survey discussed in Section 2.5.5.

43.2.4 CASs 25-34-01 and 25-34-02, NRDS Contaminated Bunkers

Phase | activitiesat CASs 25-34-01 and 25-34-02 will consist of radiological scanning surveys of the
concrete bunkers and on-site counting of swipesfrom biased locations. Radiological scanning
surveys will be performed on all interior surfaces of each bunker excluding the bunker floors. The
survey areaswill include the interior wallsfrom floor to ceiling, the ceiling, and exterior walls outside
the entrance to each bunker. Contamination of the floor will be addressed under CAS 25-23-18.

A minimum of five swipeswill be taken at each bunker and counted to assess the potential for
removable contamination. The primary biasing factor for swipe locations will be the results of the
radiological scanning surveys (Table 4-2).

4.3.2.5 CAS 26-08-01, Pluto Building 2204 Waste Pile/Burn Pit

Phase | activities at this CAS will consist of sample collection for laboratory anaysisto determine the
COPC concentrations within soilsfrom the four distinct populations: soil piles, miscellaneous debris,
construction debris, and the burn pit soil. As shown in Table 4-2, a minimum of three soil samples
will be collected from each of the populations (except the burn pit) or a minimum of one sample per
biasing factor, whichever is greater. Surface soil sampleswill be collected from beneath or adjacent
to the material that is assumed to be a potential source of contamination based on the biasing factors
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listed in Table 4-2. If the burn pit is located, one soil sample will be collected. The sample may be
collected from the shallow subsurface, depending on observed biasing factors. A soil samplewill not

be collected if evidence of the burn pit cannot be |ocated.

It isassumed that if any sample within a population contains COPC concentrations above PALSs, then
the population as awhole is contaminated and the investigation will proceed to Phase 1.

Additional Phase | activities will consist of adequately defining the footprint of each population
present at the Site to approximate potential waste volumes and aid in developing the Phase |1 strategy,
if required. Figure 4-4 depicts the proposed sampling locations within the spatial boundaries of
CAS 26-08-01.

4.3.2.6 CAS 26-17-01, Pluto Waste Holding Area

Phase | activitiesat CAS 26-17-01 will consist of sample collection for laboratory analysisto
determine COPC concentrations within the surface and subsurface soils. Sampling locations were
selected based on the physical characteristics of the contaminant transport system and the results of a
radiological survey. The physical characteristics are discussed in detail in Section 3.1.3 and

Section A.2.7 in Appendix A. Sampleswill be collected from aminimum of four locations within the
holding basin. Three of the biased locations will be based on the physical characteristics of the
system, and the other location will target the highest radiological survey result (Section 2.5.7.4).
Each sample location will consist of two discrete sample depth intervals. One sample will be
collected at the ground surface (0-6 in.). The second sample interval will be selected at the discretion
of the Site Supervisor from additional biasing factorsidentified during the course of the investigation
(Table 4-2).

In addition to the basin, a radioactive effluent pipeline is associated with this system. Manholes and
cleanouts will serve as access points to the pipeline. These access pointswill be opened, and a visual
inspection of the pipeline will be conducted. If an adequate volume of sediment is present, a
minimum of one sample will be collected and analyzed. If sediment is not present within the
manhole, alimited radiological survey of accessible portions of the pipeline will be performed and
swipes may be collected and analyzed to support decisions to meet the free-release criteria. These
data may be obtained “remotely” using extended probe cables and attaching swipes to long-handled



CAU 168 CAIP
Section: 4.0
Revision: 0
Date: 11/26/2001
Page 71 of 123

05-0CT-2001 h:\Cau_188\CAIP\188loc8_a.dgn

\

Direction To B-2 Road
and Test Bunker 2203

Bermed Area , ’.\ \%
- - — - é\ <~ /I\ -
\5" Approximate
Location of
Burn Pit

) 1 Areas of
0 Construction
Debris (Shown

Within Arroyo)

Explanation
® Sampling Location (Phase I) jﬂ/

Sampling Location (Phase II)
@ Subsequent Step-Outs
- - ~ approximate footprint to be
defined in Phase [
~\— Approximate Qutline of Arroyo

Figure Not To Scale

Source: Bull, 2001

Figure 4-4
Proposed Sampling Locations, CAS 26-08-01



CAU 168 CAIP
Section: 4.0
Revision: 0

Date: 11/26/2001
Page 72 of 123

tools. Figure 4-5 depicts the proposed sampling locations within the spatial boundaries of
CAS 26-17-01.

4.3.2.7 CAS 26-19-02, Pluto Contaminated Waste Dump #2

Phase | activitiesat CAS 26-19-02 will consist of sample collection for laboratory analysisto
determine the COPC concentrations of soil within the CWD-2. A minimum of three excavations
extending to the base of the concrete pit will be performed to determine the types of debris present
and to access potential sampling points. A minimum of one soil sample will be collected from each
excavation based on the primary biasing factor of radiological field screening. Additional biasing
factors may be identified during the investigation (Table 4-2). A minimum of one sample per
identified biasing factor will be collected and submitted for laboratory analysis. In the absence of
biasing factors, samples of the fill material will be collected from the base of the concrete pit and
submitted for analysis.

Direct-push technology (e.g., Geoprobe) rather than excavation may be used to collect soil samples, if
conditions warrant. Figure 4-6 depicts the proposed sampling locations within the spatial boundaries
for CAS 26-19-02.

4.3.3 Phase Il Activities

Phase Il investigation efforts will consist of further characterizing sites where COCs have been
confirmed to be present during Phase | activities. Asdiscussed in Section 1.1, itisimplicitin the
definition of COC that the concentration in samples exceeds PALs. Data obtained from Phase |1 will
be used to determine the extent of contamination and may be used to further define the nature of
contamination. Only the COCs confirmed to be present (by the Phase | effort) will be analyzed
during the Phase I characterization effort. Thus, COPCs determined not to be present in Phase | will
be eliminated from further consideration during the Phase || characterization effort.

For agiven CAS, Phase Il activitieswill be performed only if the requirements to proceed to Phase |
have been met (i.e., contamination greater than PALs or PRGs is detected). This does not apply to
CASs 25-23-02, 25-23-13, and 25-23-18, which proceeded directly to Phase |1 without a Phase |
investigation.
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For all CASs subject to aPhase Il investigation, with the exception of CASs 25-23-02, 25-23-13,
25-34-01 and 25-34-02, the lateral and vertical extent of contamination will be bounded by a
minimum of one soil sample showing all COC concentrations below PALs. Only laboratory
analytical results will be used to make the decision that extent of contamination has been defined.
Thisisimplicit in the Phase |1 characterization; therefore, will not be repeated in the sections that
follow. Details specifying determination of contaminant-bounding sample locations are discussed for
each CASin Sections 4.3.3.1 t0 4.3.3.10.

For CASs 25-23-02, 25-23-13, 25-34-01, and 25-34-02, the criteria stated above for extent of
contamination is not applicable as conducting vertical and/or lateral step-outs is inappropriate based
on the finite boundaries and nature of the material being characterized. Also, samplesfor laboratory
analysiswill not be collected from these CASs, with the possible exception of residual fluid samples
from CAS 25-23-02. Thecriteriafor completing the characterization phase of each of these CASsare
described in the relevant sections below.

The spatial boundaries that apply to each CASfor aPhase Il investigation are defined in Table A.3-2.
If the nature and/or extent of contamination isinconsistent with the CSMsor if contamination extends
beyond the spatial boundaries identified in Table A.3-2, work will be temporarily suspended, NDEP
will be notified, and the investigation strategy will be reevaluated. Aslong as contamination is
consistent with the CSM and is within the spatial boundaries, sampling will continue to define extent.

Where Phase || characterization requires subsurface soil sampling, excavation by backhoe will be the
primary investigation technique to access sample locations. However, if the vertical extent of
contamination is deeper or inaccessible to excavation, then an appropriate direct-push or drilling
technique will be used.

Figures 4-1 through 4-6 showing Phase || sample locations are provided as guidance to identify
potential sampling locations. Actual sampling locations will be based on site conditions. The
following subsections provide CAS-specific Phase |1 investigation strategies.
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4.3.3.1 CAS 25-16-01, Construction Waste Pile (located at E-MAD)

If a continuous area of debris was delineated during Phase |, a minimum of three |ocations within the
areaof debriswill be sampled to define the vertical extent of COCs. At least one sample location will
include the Phase | sampling location where the highest concentrations of COCs were detected.
Defining vertical extent of contamination will initially begin at the waste/native soil interface and will
proceed with depth until one “clean” sample has been collected. Biasing factorslisted in Table 4-2
will support the selection of soil sampling interval(s) for analysis. At least four initial step-outs to
bound lateral contamination will be sampled outside the area of debris, as determined visually in
Phasel. Theinitial latera step-outswill be located approximately 5 ft outward from the edge of the
area of debris, and the distance between subsequent step-outs will be 10 ft. These distances may be
modified in the field by the Site Supervisor, based on Phase | data and other biasing factors. The
vertical depth of initial lateral step-out locationswill be based on the deepest contamination observed
during sampling to define vertical extent. The depth of subsequent step-outs will be based on the
deepest contamination observed at all locations. |If field screening or other biasing factor suggests
contamination exceeding PALs s present at a step-out, additional step-out locations will be
investigated until lateral and vertical contamination has been bounded.

If Phase | activities indicate that contamination exceeding PALs s present only in discrete locations
(e.g., spill from acontainer), Phase Il characterization will proceed asfollows. The vertical extent of
contamination will be determined at the Phase | location(s) where contamination exceeded PALs. To
bound lateral and vertical contamination, a minimum of three step-out locations, arranged in a
triangular pattern with the Phase | location in the center, will be investigated. Initial step-outswill be
located laterally a distance from the edge of the potential contamination determined as follows:. the
step-out distance will equal approximately one-half of the length of the long axis of the feature or
object that is assumed to be the potential contamination (e.g., for a 5-ft long object, the step-out
distance will be 2.5 ft). The step-out distance will not exceed 10 ft. Initial step-outswill be at least as
deep as the vertical extent of contamination defined at the Phase | sampling location. The spacing of
subsequent step-outs will be twice the initial spacing defined above. The depth of subsequent
step-outs will be based on the deepest contamination observed at all locations. The number, location,
and spacing of step outs may be modified by the Site Supervisor, if warranted by site conditions.
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If COCs are detected during Phase | sampling of the soil mound, Phase |1 characterization activities
will be similar to those described for a discrete area of contamination. However, the lateral extent of
contamination may be limited by the extent of the soil pileitself. Figure 4-1 depicts the proposed
sampling locations within the spatial boundaries of CAS 25-16-01.

4.3.3.2 CAS 25-16-03, MX Construction Landfill

Phase || characterization strategy will be the same discussed in Section 4.3.3.1 for the Construction
Waste Pile located at the E-MAD Facility. However, initial step-outs will be located approximately
10 ft outside of the boundaries of the landfill, as defined by the four concrete monuments that mark
the corners of the landfill. Subsequent step-out locations will be spaced 10 ft apart. The strategy for
determining step-out depths will be identical to that givenin Section 4.3.3.1. Figure 4-2 depictsthe
proposed sampling locations within the spatial boundaries of CAS 25-16-03.

4.3.3.3 CAS 25-19-02, Waste Disposal Site (located at R-MAD)

Phase Il activities will consist of soil sampling to determine the nature and extent of contamination.
This CAS is somewhat unique compared to other CASs in the Waste Dumps and Landfills CSM
(Section 3.1.1) because buried waste/debrisis not known to be present and is not expected. However,
as acontingency, if contamination is identified within a continuous feature (e.g., trench or pit) or at a
discrete feature (e.g., soil stain) during Phase | activities, Phase Il characterization will be smilar to
that described in Section 4.3.3.1 for CASs 25-16-01. Figure 4-3 depicts the proposed sampling
locations within the spatial boundaries of CAS 25-19-02.

4.3.3.4 CAS 25-23-02, Radioactive Storage Railroad Cars

The Phase |1 investigation will generate the data required for a free-release determination or to
support other waste management decisions. A radiological scanning survey will be performed over
the accessible surfaces of each railroad car. The survey will determine the nature and extent of
radiological contamination. The survey will also include the accessible portions of equipment and
materials stored on some of the cars. If the survey identifies radiological contamination, swipes will
be taken from the cars and counted to assess the potential for removable contamination. The primary
biasing factor in selecting locations for swipeswill be the results of the radiological scanning survey.
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Because of observed radiation levels, health and safety considerations may limit characterization of
certain cars (e.g., LASL NF car). To reduce radiation exposure rates and/or to reach otherwise
inaccessible areas, survey data may be obtained “remotely” using extended probe cables and

attaching swipes to long-handled tools.

The dimensions and volume of contaminated railroad cars, equipment, and materials will be
estimated. Documentation will be sufficient such that hot spots or other areas of contamination can
belocated at alater date. If residual fluids are present in the cars (this applies primarily to the two
locomotives), samples may be collected for analysis. The analyses would be for waste management
pUrpoSes.

4.3.3.5 CAS 25-23-13, ETL (TTF) Laboratory Radioactive Contamination

Areas within the TTF (Building 3124) are known to be radiologically contaminated; therefore, the
characterization will proceed directly to Phase II. The objective of the Phase Il investigation of the
fume hoods, associated ventilation system, and other radiologically posted areas/objectsinthe TTFis
to characterize radiological contamination sufficiently to support afree-release determination for
these materials. Definition of the nature and extent of contamination will be based on data from
radiological scanning surveys and swipes taken from the objects and associated building structures.
Because the criteriafor meeting free release is different than comparing soil datato PALSs, the quality
of data resulting from radiological scanning surveys and swipe counting will be sufficient for
decision making (provided the requirements of Section 6.3 are met). The laboratory fume hoods,
accessible surfacesin contact with the hoods, duct work, roof vents, and portions of the TTF roof will
be included in characterization activities. Other areas of the TTF and associated objects that are
radiologically posted (e.g., soil preparation bay) will aso be included in characterization activities.

Engineering drawings of the ETL and TTF have been reviewed; the available drawings were
insufficient to assist in the selection of survey and sample locations. Therefore, professional
judgement and direct inspection of the building and equipment will be used to select biased
survey/sample |locations where worst-case contamination may be expected. At accessible locations
(e.g., roof or wall), radiological scanning survey data will be used to support the selection of
worst-case locations for swipe collection. Areasthat are difficult to access may be surveyed or
swiped “remotely” by increasing the length of probe cables or collecting swipes with long-handled
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tools. All characterized materials are expected to remain intact for future corrective actions, except

for remote access points, if necessary.

4.3.3.6 CAS 25-23-18, Area 25 Radioactive Material Storage Facility

Surface soil in portions of the RM SF is known to be radiologically contaminated (Section 2.5.7.3).
For this reason, the investigation of CAS 25-23-18 will proceed directly to Phase Il. The Phasell
characterization activities at the RMSF will include radiological surface surveys and surface soil
sampling to define the nature and extent of contamination.

Best management practices that will be completed prior to the field investigation of CAS 25-23-18
include removal of various objects and equipment currently stored in the RM SF (specifically stored
near the western entrance to the RM SF and the area between Spurs“M” and “N”). Documentation of
the disposal of any materials removed as part of best management practices will be provided in the
closure report. To identify areas of surface soil radiological contamination, driveover and possibly
walkover radiological surveys will be performed within and adjacent to the footprint of these storage
areas. A driveover radiological survey of ground surface between the inner and outer fences will also
be performed to confirm that contamination is not present in this area or to identify any additional
locations of contamination. The results of these surveys will be combined with the data from the
2001 ITLV survey (see Figure 2-2) to characterize the extent of radiological contamination in surface
soilsat CAS 25-23-18.

To define the nature of contamination, biased soil samples will be collected from locations within
areas of contamination. The selection of sampling locations will be based primarily on radiological
survey data and possibly other biasing factors (e.g., staining). At these locations, the vertical extent
of potential contamination will be determined. The sampling intervalswill be determined in thefield,
as guided by field-screening results. At aminimum, the O- to 6-in. depth interval will be collected for
analysis.

As discussed above, radiological surface survey data will define the extent of laterally continuous
areas of contamination. Soil samples may be collected from step-out |ocations and submitted for
laboratory analysis to confirm the radiological surface survey results (i.e., confirm the lateral extent
of contamination). Additional step-out locations will be investigated, as required, to determine the
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extent of contamination. Lateral step-out spacingswill be 10 ft. The number, location, and spacing

of step-outs may be modified by the Site Supervisor, if warranted by site conditions.

As discussed above, the extent of laterally continuous areas of contamination will be defined by
step-outs. However, the extent of individual “hot spots” will not evaluated by sampling and analysis.
The radiological surface survey datawill suffice to characterize hot spots.

4.3.3.7 CASs 25-34-01 and 25-34-02, NRDS Contaminated Bunkers

Scabbling or shot-blasting of concrete will be performed at CASs 25-34-01 and 25-34-02 to
determine the extent of contamination into the concrete perpendicular to the surface of the wall or
ceiling. Scabbling or shot-blasting will take place at a minimum of two of the worst-case
contamination locations in each bunker, as determined by Phase | characterization. Following
scabbling or shot blasting, the locations will be resurveyed using radiological survey instruments to
eval uate the extent of radiological contamination (i.e., determineif the contamination islimited to the
surface of the concrete). The lateral extent of contamination will have been determined previously in
Phase | by the radiological scanning survey performed over 100 percent of each structure.

4.3.3.8 CAS 26-08-01, Building 2204 Waste Pile/Burn Pit

Phase Il activities will consist of additional surface soil sampling and excavation sampling
(potentially) to determine the extent of contamination for each population in which Phase | sampling
indicated contamination is present above PALs. Phasel characterization activities will have
delineated the areal extent (i.e., footprint) of each population.

This Phase |l strategy applies to each population where PALs were exceeded. Sampling will
determine the vertical extent of contamination at each Phase | location where COCs were found. To
establish the lateral extent of contamination, soil sampleswill be collected and analyzed from a
minimum of four step-outs located outside the footprint of the population. The step-outs will be
approximately 5 ft laterally from the edge of the footprint. Initial step-outswill be at least as deep as
the vertical extent of contamination defined at the Phase | sampling location(s). Lateral spacing of
subsequent step-outs will be 10 ft, and the depth will be based on the deepest contamination observed
at all locations. The number, location, and spacing of step-outs may be modified by the Site
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Supervisor, if warranted by site conditions. Figure 4-4 depicts the proposed sampling locations
within the spatial boundaries of CAS 26-08-01.

4.3.3.9 CAS 26-17-01, Pluto Waste Holding Area

Phase Il activitieswill consist of additional soil sampling to determine the extent and, if necessary,
better define the nature of contamination. Phase Il activities may aso consist of additional
characterization of the effluent pipeline extending from the Project Pluto Test Bunker

(Building 2203) to the holding basin.

Soil sampleswill be collected from a minimum of four locations on the interior edges of the holding
basin. At each location, a surface soil sample and a subsurface soil sample will be collected for
analysis. The sampling depth will be sufficient to intercept the horizon/interval where COCs were
detected in Phase | sampling locations.

If necessary, additional step-out locationswill be investigated to define the extent of contamination.
The lateral spacing of additional step-outswill be approximately 5 ft. If aberm is present, as on the
south and east sides, the step-out may be located at the outside base of the berm. The depth of
step-outs will be sufficient to intercept the horizon/interval where COCs are present in Phase | and
subsequent samples. Only subsurface soil sampleswill be collected from step-outs located outside of
the basin; surface soil sampleswill not be collected. The location, depth, and spacing of step-outs
may be modified by the Site Supervisor based on site conditions.

Phase Il characterization of the radioactive effluent pipeline is dependent on the data and
observations obtained during Phase |. Several options for further characterization are available; the
selected method(s) will be dependent on site conditions. Manholes and cleanouts will serve as the
primary access points to the pipeline. Additional access points may be created by excavating a break
intheline. Excavated sections of pipe may be directly surveyed and swiped for radiological
characterization. A limited video survey may be performed using avideo mole. Large area swipes
may be collected using fish tape or pipe snake. In situ radiological characterization of the pipeline
may also be performed using specialized equipment. Figure 4-5 depicts the proposed sampling
locations within the spatial boundaries of CAS 26-17-01.
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4.3.3.10 CAS 26-19-02, Pluto Contaminated Waste Dump #2

Phase |1 characterization activitieswill consist of confirming theintegrity of the concrete structure as
abarrier to migration (i.e., will determine if contamination extends into the soil outside of the waste
dump structure).

A minimum of four sample locations (one per side) will be excavated and/or drilled immediately
outside of the concrete walls. In the absence of biasing factors, the approximate midpoint of each
wall will betheinitial sample location, except for the back (northernmost) wall. Sampling point(s)
outside thiswall may be biased |aterally to the location of weep holes shown on Engineering Drawing
2202-RR6 (BMEC, 1960). Other biasing factorsfrom Phase | may indicate more appropriate
sampling locations outside of the concrete walls. The depth of investigation will extend to the
concrete footer to collect integrity samples for laboratory analysis. If COCs are detected, additional
step-outs will be investigated to bound vertical and lateral contamination. The step-out spacing will
be approximately 10 ft and may be modified by the Site Supervisor, based on site conditions. The
depth of additional step-outs will be based on the deepest contamination observed at all locations.

Direct-push technology (e.g., Geoprobe) or drilling rather than excavation may be used to collect soil
samples, if conditionswarrant. Figure 4-6 depicts the proposed sampling locations within the spatial
boundaries of CAS 26-19-02.

4.3.4 Geotechnical/Hydrological Analysis and Bioassessment Tests

In some cases, it may be necessary to measure the geotechnical/hydrological and bioassessment
parameters of asite. At the discretion of the field investigation Task Manager, a geotechnical and
hydrological analytical suite may be performed on at least one sample collected from the soil
underlying a CAS where soil samples were collected for COPC analysis. These samples will be
collected within brass sleeves (or other containers, as appropriate) so as not to disturb the natural
physical characteristics of the soil. Table 4-3 liststhe general geotechnical and hydrological
parameter suite. The testing methods shown are minimum standards and other equivalent or superior
testing methods may be used.

Bioassessment tests include determinations of nutrient availability, pH, microbial population density,
and the ability of amicrobial population to grow under enhanced conditions. Thistype of analysisis



CAU 168 CAIP
Section: 4.0
Revision: 0

Date: 11/26/2001
Page 83 of 123

Table 4-3
General Geotechnical and Hydrological Analysis
Geotechnical Parameter Methods
Initial moisture content ASTM? D 2216-92
Dry bulk density ASTM? D 2937-94
Calculated porosity EMP-1110-2-1906 or MOSAC Chp. 18
Saturated hydraulic conductivity ASTM? 2434-68(74) MOSA® Chp. 28
Unsaturated hydraulic conductivity van Genuchten®
Particle-size distribution ASTM? D 422-63(90)
MOSAC® Chp. 26
Water-release (moisture retention) curve AS-II\-/:\éaSDACZ giSp'.6281$94)
Karanthanasis and Hajek®

8ASTM, 1996

PUSACE, 1970

“Methods of Soil Analysis (MOSA) (Soil Science Society of America, 1986)
dvan Genuchten, 1980

®Karanthanasis and Hajek, 1982

most appropriate for hydrocarbon contamination sites where bioremediation is a potential corrective
action. Bioassessment samples may be collected if field screening detects VOC concentrations
greater than FSLs and the spatial pattern of detection suggests afuel or solvent plume may be present.

Significant concentrations of VOCs indicate the potential for contamination that may respond to
bioremediation-based corrective actions.
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5.0 Waste Management

Management of investigation-derived waste (IDW) will be based on regulatory requirements, field
observations, process knowledge, and the results of |aboratory analysis of CAU 168 investigation
samples.

Disposable sampling equipment, personal protective equipment (PPE), and rinsate are considered
potentially contaminated waste only by virtue of contact with potentially contaminated media

(e.g., soil) or potentially contaminated debris (e.g., construction materials). Therefore, sampling and
analysis of IDW, separate from analyses of site investigation samples, may not be necessary for all
IDW. However, if associated investigation samples are found to contain COCs above regulatory
levels, rinsate samples may be taken to support waste characterization.

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

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

Decontamination activities will be performed according to approved contractor procedures specified
in the contractor field sampling instructions and as appropriate for the COPCs likely to be identified
at CAU 168.

In the following sections, operational requirements are provided for managing sanitary, hydrocarbon,
hazardous, low-level radioactive, and mixed wastes. However, when the waste is initially generated,
the waste will be managed according to mixed waste requirements until |aboratory analyses are
received and afinal waste determination is made.
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51 Waste Minimization

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

52 Potential Waste Streams

Wastes generated during the investigation activities will include the following:

* Environmental media(e.g., soil)
» Deébris (construction)

» Personal Protective Equipment and disposable sampling equipment (e.g., plastic, paper,
sample containers, aluminum foil, spoons, bowls)

* Decontamination rinsate

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

5.3 Investigation-Derived Waste Management

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

Table 5-1.

5.3.1 Sanitary Wastes

Sanitary waste will be contained in plastic bags, dumpsters, or drums and transported to an approved
sanitary waste landfill for disposal.

5.3.2 Hydrocarbon

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

5.3.3 Low-Level Waste

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

Waste Type

Federal Regulation

Additional Requirements

NRS 444.440 - 444.620%
NAC 444.570 - 444.7499°

Solid (nonhazardous) NA NTS Landfill Permit SW13.097.04°
NTS Landfill Permit SW13.097.03¢
L NTS Waste Water Facility Permit
Liquid/Rinsate (nonhazardous) NA GNEV93001, Rev. 3iii°
NRS 459.400 - 459.600°
Hazardous RCRA' NAC 444.850 - 444.8746"
POC'
Low-Level Radioactive NA DOE Orders and NTSWAC
. ¢ NTSWAC!
Mixed RCRA POC
NAC 445A.2272(b)*
Hydrocarbon NA NTS Landfill Permit SW13.097.02
. . m NRS 459.400 - 459.600°
Polychlorinated Biphenyls TSCA NAC 444.940 - 4449555
Asbestos TSCA™ NAC 444.965-444.976°

&Nevada Revised Statues (NRS, 1998a)

PNevada Administrative Code (NAC, 2000a)

“Area 23
dU10c Crater located in Area 9
°Nevada Test Site Sewage Lagoons

fResource Conservation and Recovery Act (CFR, 2001a)

9INevada Revised Statues (NRS, 1998b)

hNevada Administrative Code (NAC, 2000b)
fPerformance Obijective for the Certification of Nonradioactive Hazardous Waste (BN, 1995)

INevada Test Site Waste Acceptance Criteria, Revision 3 (DOE/NV, 2000b)

“Nevada Administrative Code (NAC, 2000c)

'Area 6 Hydrocarbon Landfill

™Toxic Substance Control Act (USC, 1976)
"Nevada Administrative Code (NAC, 2000d)
° Nevada Administrative Code (NAC, 2000e)

NA = Not applicable
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Low-level radioactive waste, if generated, will be managed in accordance with the contractor-specific
waste certification program plan, DOE Orders, and the requirements of the Nevada Test Site Waste
Acceptance Criteria (NTSWAC) (DOE/NV, 2000b). Potential radioactive waste drums containing
soil, PPE, disposable sampling equipment, and/or rinsate shall be staged at a designated Radioactive
Materials Area (RMA) when full or at the end of an investigation phase. The waste drums will
remain at the RMA pending certification and disposal under NTSWAC requirements

(DOE/NV, 1997).

5.3.4 Hazardous Waste

Corrective Action Unit 168 will have waste storage areas that are properly controlled for access and
equipped with spill kits and appropriate spill containment. Suspected hazardous wastes will be
placed in DOT-compliant containers (49 CFR 172 [CFR, 2001k]) compatible with the waste

(40 CFR 265.172 [CFR, 2001f]). Containers shall be handled and inspected in accordance with the
requirements of 40 CFR 265.173 and 174, respectively (CFR, 2001g and h). Based on process
knowledge, incompatible wastes shall be managed in accordance with 40 CFR 265.177 (CFR, 2001i)
(i.e., shall not be placed in the same container), and shall be separated so that in the event of a spill,
leak, or release, incompatible wastes shall not contact one another. All containers (excluding thosein
Satellite Accumulation Areas [SAAS]) will be managed consistent with the requirements of

40 CFR 265, Subpart | (CFR, 2001h). SAAswill be managed according to the applicable
requirements of 40 CFR 262.34(c)(1) (CFR, 2001h).

Waste storage areas will be inspected weekly and be covered under a site-specific emergency
response and contingency action plan until such time that the waste is determined to be nonhazardous
or all containers of hazardous waste have been removed from the storage area. Hazardous wasteswill
be characterized in accordance with the requirements of 40 CFR 261 (CFR, 2001b) and this
document. Characterization will be based on laboratory results and/or process knowledge.
Characterization is deemed complete once all data relating to the IDW has been validated, reviewed,
and a waste characterization report finalized. Hazardous wastes will be transported for treatment
and/or disposal by an approved hazardous waste transporter to an appropriate permitted treatment,
storage, and disposal facility.
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5.3.4.1 Sites Where RCRA "Listed" Constituents are COPCs

CAS 26-08-01 isthe only CAS identified in this CAU as having the potential to encounter listed
waste. Asdescribed in Table 3-2, acetoneis identified as a chemical COPC, and if encountered,
would only be found in the burn pit, where it was discarded as a used solvent. Since acetoneisa
solvent with the characteristic of ignitability, if it no longer exhibits the characteristic of ignitability,
it will no longer be considered a hazardous waste, in accordance with 40 CFR 261.3 (g)(1). As
documented by the Preliminary Assessment, the remaining portion of the CAS should not contain any
listed wastes. Waste generated from the burn pit area of this CAS should be managed as follows:

Personal Protective Equipment - PPE and associated waste generated during sampling will only be
contaminated by virtue of contact with potentially contaminated media (i.e., soil, Sudge, etc.). The
PPE, disposable sampling equipment, and debris will be visually ingpected for stains, discoloration,
and gross contamination asit is generated. Staining or discoloration may be an indication of (1) a
chemical reaction between the PPE/equipment and the contaminant(s) or (2) adsorption/absorption of
the contaminant to the PPE/equipment. Staining and/or discoloration will be assumed to be the result
of contact with potentially contaminated media such as soil, sludge, or liquid. Gross contaminationis
the visible contamination on an item (e.g., clumps of soil/sludge on a sampling scoop or free liquid
smeared on aglove). While gross contamination can often be removed through decontamination
methods, removal of gross contamination from small items (e.g., gloves or booties) is not typically
conducted. Waste with observable staining, discoloration, or gross contamination will be segregated
and managed as suspect “listed” hazardous waste. This segregated population of waste will either be
sampled directly or assigned the characterization of the media sampled. Waste without observable
staining, discoloration, or gross contamination will be considered to not contain any “listed”
constituents and will be managed in accordance with the appropriate section of this document. Waste
that is determined to be hazardous will be entered into an approved waste management system within
45 days from receipt of the final CAU analytical data package from the laboratory.

Decontamination Rinsate - Decontamination rinsate is the result of the cleaning of potentially
contaminated material. Nondisposable sampling equipment, PPE (e.g., rubber boots), heavy
machinery, and other equipment used during Site activities are washed with pressurized water and/or
chemicalsto allow reuse. This process can result in the rinsate becoming contaminated with
dissolved and/or suspended contaminants from the item being cleaned. Decontamination rinsate
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generated at these sites will be managed as potentially “listed” hazardous waste. The rinsate will
initially be evaluated using analytical results for samples associated with the rinsate (i.e., soil sample
results from borehole or sampling activities associated with the generation of rinsate). If the
associated samples do not indicate the presence of “listed” hazardous constituents, then the rinsate
will be considered to not contain any “listed” constituents and will be managed in accordance with
the appropriate section of this document.

If the associated samples indicate the presence of “listed” hazardous constituents, the rinsate will be
sampled directly. If analytical results from direct sampling indicate the presence of “listed”
hazardous constituents, the rinsate will be managed as “listed” hazardous waste and will be entered
into an approved waste management system within 45 days from receipt of the final CAU analytical
data package from the laboratory. If the results of direct sampling do not indicate the presence of
“listed” constituents, then the rinsate will be considered to not contain any “listed” constituents and
will be managed in accordance with the appropriate section of this document.

5.3.4.2 Sites Where RCRA "Listed" Constituents are not COPCs

Personal Protective Equipment - PPE and disposable sampling equipment will be visually inspected
for stains, discoloration, and gross contamination as the waste is generated. Any materials that
display these characteristics will be segregated and managed as potentially “ characteristic” hazardous
waste. This segregated population of waste will either be (1) assigned the characterization of the
soil/dudge that was sampled, (2) sampled directly, or (3) undergo further evaluation using the
soil/dudge sample results to determine how much soil/sludge would need to be present in the waste to
exceed regulatory levels. Waste that is determined to be hazardous will be entered into an approved
waste management system within 45 days from receipt of thefinal CAU analytical data package from
the laboratory. The PPE/equipment that is not visibly stained, discolored, or grossy contaminated
will be managed as nonhazardous waste in accordance with the appropriate section of this document.

Decontamination Rinsate - Rinsate at these sites will not be considered hazardous waste unless there
is evidence that the rinsate would display a RCRA characteristic. Evidence may include such things
as the presence of avisible sheen, pH, or association with equipment/materials used to respond to a
release/spill of a hazardous waste/substance. Decontamination rinsate that is determined to be
potentially hazardous (using associated sample results and/or process knowledge) will be managed as
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potentially “characteristic” hazardous waste. The regulatory status of the potentially hazardous
rinsate will be determined through direct sampling. If determined to be hazardous, the rinsate will be
entered into an approved waste management system within 45 days from receipt of the final CAU

analytical data package from the laboratory.

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

Rinsate that is determined to be nonhazardous and contaminated to less than 5x Safe Drinking Water
Standards (SDWS) is not restricted as to disposal. Nonhazardous rinsate which is contaminated at
5x t010x SDWSwill be disposed of in an established infiltration basin or solidified and disposed of as
sanitary waste or low-level waste in accordance with the respective sections of this document.
Nonhazardous rinsate which is contaminated at greater than 10x SDWS will be disposed of in alined
basin or solidified and disposed of as sanitary waste or low-level waste in accordance with the
respective sections of this document.

5.3.4.3 Soll

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

5.3.4.4 Field Screening Waste

The use of field test kits and/or instruments may result in the generation of small quantities of
hazardous wastes. If hazardous waste is produced by field screening, it will be segregated from other
IDW and managed as a separate waste stream.
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5.3.5 Mixed Wastes

Mixed waste, if generated, shall be managed in accordance with RCRA (40 CFR 262) (CFR, 2001d)
and State of Nevada regulations as well as DOE requirements for radioactive waste, interpreted as
follows. In general, mixed waste shall be managed in the same manner as hazardous waste, with
additional mandatory radioactive waste management program requirements. Pending
characterization and confirmation of its regulatory status, suspected mixed waste will be managed in
accordance with applicable regulations and requirements and will be marked with the words
“Hazardous Waste Pending Analysis.” However, within 45 days from receipt of the final CAU
analytical data package from the laboratory, the mixed waste shall be transported via an approved
hazardous waste transporter to the NTS transuranic waste storage pad for storage pending treatment
or disposal. Mixed waste with hazardous waste constituents below land disposal restrictions may be
disposed of at the NTS Area 5 Radioactive Waste Management Site if the waste meets the
requirements of the NTSWAC. Mixed waste not meeting land disposal restrictions will require
development of atreatment plan under the requirements of the Mutual Consent Agreement between
DOE and the State of Nevada (NDEP, 1995).

5.3.6 PCB and Radioactive PCB Waste

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

The overall objective of the characterization activities described in this CAIP isto collect accurate
and defensible data to support the selection and implementation of a closure aternative for each CAS
in CAU 168. The following two subsections (Section 6.1 and Section 6.2) discuss the collection of
required QC samplesin the field and QA requirements for laboratory/analytical datato achieve
closure. Thelast subsection (Section 6.3) provides QA/QC requirementsfor radiological survey data.
Unless otherwise stated in this CAIP or required by the results of the DQO process (see Appendix A),
thisinvestigation will adhere to the Industrial Sites QAPP (DOE/NV, 1996b).

6.1 Quality Control Field Sampling Activities

Field QC sampleswill be collected in accordance with established procedures. Field QC samplesare
collected and analyzed to aid in determining the validity of sample results. The number of required
QC samples depends on the types and number of environmental samples collected. The minimum
frequency of collecting and analyzing QC samples for this investigation, as determined in the DQO
process, include:

Trip blanks (1 per sample cooler containing VOC environmental samples)

* Equipment blanks (1 per sampling event for each type of decontamination procedure)

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

* Field duplicates (1 per 20 environmental samplesor 1 per CASif less than 20 collected)
* Field blanks (1 per 20 environmental samples)

o Matrix spike/matrix spike duplicates (MSMSD) (1 per 20 environmental samples or 1 per
CAS per matrix if less than 20 collected)

Additional QC samples may be submitted based on site conditions at the discretion of the Site
Supervisor. Field quality control samples shall be analyzed using the same analytical procedures
implemented for environmental samples (Section 3.2). Theresults of the QC sample analyseswill be

included in the analytical report. Additional details regarding field QC samples are available in the
Industrial Sites QAPP (DOE/NV, 1996h).
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6.2 Laboratory/Analytical Quality Assurance

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

6.2.1 Data Validation

Data verification and validation will be performed in accordance with the Industrial Sites QAPP
(DOE/NV, 1996bh), except where otherwise stipulated in this CAIP. All nonradiological |aboratory
data from samples collected and analyzed will be evaluated for data quality according to EPA
Functional Guidelines (EPA, 1994a and 1999). Radiological laboratory data from samples that are
collected and analyzed will be evaluated for data quality according to SQP ITLV-0528, "Tier Il
Radiological Data Review - Data Verification,” Rev. 2. The datawill be reviewed to ensure that all
critical sampleswere appropriately collected, analyzed, and the results passed data validation criteria.
Validated data will be assessed to determine if they meet the DQO requirements of the investigation
and the performance criteriafor the DQIs. The results of this assessment will be documented in the
CADD. If the DQOs were not met, corrective actions will be evaluated, selected, and implemented
(e.g., refine CSM or resampleto fill data gaps).

6.2.2 Data Quality Indicators

Data quality indicators are qualitative and quantitative descriptors used in interpreting the degree of
acceptability or utility of data. The principal DQIs are precision, accuracy, representativeness,
comparability, and completeness. A sixth DQI, sensitivity, has also been included for the CAU 168
investigation. DQIs are used to evaluate the entire measurement system and laboratory measurement
processes (i.e., analytical method performance) aswell as to evaluate individual analytical results
(i.e., analyte performance).

Precision and accuracy are quantitative measures used to assess overall analytical method
performance as well asto assess the need to potentially “flag” (qualify) individual analyte results
when corresponding QC sample results are not within established control limits. Therefore,
performance metrics have been established for both analytical methods and individual analytical
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results. Data qualified as estimated for reasons of precision or accuracy may be considered to meet

the analyte performance criteria based on an assessment of the data.

Representativeness and comparability are qualitative measures and completeness is a combination of
both quantitative and qualitative measures. Representativeness, comparability, and completeness are
used to assess the measurement system performance. The DQI parameters are individually discussed
in Section 6.2.2.1 through Section 6.2.2.6.

Table 6-1 provides the established analytical method/measurement system performance criteriafor
each of the DQIs and the potential impacts to the decision if the criteriaare not met. The Industrial
Sites QAPP (DOE/NV, 1996b) documents the actions required to correct conditions that adversely
affect data quality bothin the field and the laboratory. All DQI performance criteria deficiencies will
be evaluated for data usability and impacts to the DQO decisions. These evaluations will be
discussed and documented in the data assessment section of the CADD. The following subsections
discuss each of the DQIs that will be used to assess the quality of laboratory data.

6.2.2.1 Precision

Precision isused to assess the variability of sample handling, preservation, and storage along with the
variability of the analysis process. It is used to evaluate the performance of analytical methods as
well asto evaluate the usability of individual analytical results. Precision isameasure of agreement
among areplicate set of measurements of the same property under similar conditions. This
agreement is expressed as the relative percent difference (RPD) between duplicate measurements
(DOE/NV, 1996b). The RPD isdetermined by dividing the difference between the replicate
measurement values by the average measurement value and multiplying the result by 100, or:

RPD = (al - a2)/(al + a2)/ 2 x 100

Where:
al = The sample value, and
a2 = The duplicate sample value.

Determinations of precision will be made for field duplicate samples and laboratory duplicate
samples. Field duplicate samples are collected simultaneously with samples from the same source
under similar conditions in separate containers. The duplicate sample istreated independently of the
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Laboratory/Analytical Data Quality Indicators

Data Quality Indicator

Performance Criteria

Potential Impact on Decision if
Performance Criteria Not Met

Uncertainty associated with each
measurement system is controlled sufficient to

Data that does not meet the performance
criteria will be considered missing for
purposes of evaluating completeness.

Precision have confidence in comparison of analytical Decisions may not be valid if analytical
results to action levels. method performance criteria for precision
are not met.
Data that does not meet the performance
Uncertainty associated with each criteria will be considered missing for
AcCUrac measurement system is controlled sufficientto | purposes of evaluating completeness.
y have confidence in comparison of analytical Decisions may not be valid if analytical
results to action levels. method performance criteria for accuracy
are not met.
L . Cannot determine if COCs are present at
L Detection limits of laboratory instruments must ; . -
Sensitivity . levels of concern; therefore, investigation
be less than respective PALs. S
objectives cannot be met.
100% of locations identified in DQOs sampled .
0 Q P Cannot make decision on whether COCs
Phase | 100% of requested analyses conducted

Completeness

100% of critical analytes are valid®
80% of noncritical analytes are valid

are present above PALs with high
confidence.

Phase Il
Completeness

100% of locations identified in DQOs sampled
100% of requested analyses conducted

100% of critical analytes are valid®

80% of noncritical analytes are valid

Decision of whether or not extent of
contamination has been bounded cannot
be determined.

Comparability

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

Inability to compare results to established
decision levels.

Representativeness

Valid data reflects appropriate target
population. Followed DQO specifications for
number of samples, sample locations, and
sample analyses. Followed approved
sampling plan.

Cannot identify COC or estimate
concentration of COC; therefore, cannot
make decision(s) on target population.

& Critical analytes specific to each CAS are discussed in Table 6-2.

COC = Contaminant of concern
COPC = Contaminant of potential concern

DQO = Data quality objective
PAL = Preliminary action level
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original sample in order to assess field impacts and laboratory performance on precision through a
comparison of results. Laboratory precision is evaluated as part of the required laboratory interna
QC program to assess performance of analytical procedures. Thelaboratory sample duplicates are an
aliquot, or subset, of afield sample generated in the laboratory. They are not a separate sample but a
split, or portion, of an existing sample. Typically, other laboratory duplicate QC samplesinclude
MSD and laboratory control sample (LCS) duplicate samples for organic, inorganic, and radiological
analyses.

The variability in the results from the analysis of field duplicates is generally greater than the
variability in the results of laboratory duplicates. This higher variability for field duplicates may
cause an increased potential to introduce factors influencing the analytical results during sampling,
sample preparation, containerization, handling, packaging, preservation, and environmental
conditions before the samples reach the laboratory. Laboratory QC samples assess only the
variability of results introduced by sample handling and preparation in the laboratory and by the
analytical procedure, which also impacts field duplicates. In addition, the variability in duplicate
resultsis expected to be greater for soil samples than water samples, primarily due to the inherent
heterogeneous nature of soil samples despite sample preparation methods that include mixing to
improve sample homogeneity.

6.2.2.1.1 Precision for Chemical Analysis

The RPD criteria to be used for assessment of precision are the analyte-specific criterialisted in
Table 3-4 for polychlorinated biphenyls (PCBs), TPH, semivolatile organic compounds (SVOCs),
VOCs, and RCRA metals. The RPD criteriafor precision are based on laboratory-specific control
limits. Control limits are evaluated at the laboratory on a quarterly basis by monitoring the historical
data and performance for each method. No review criteriafor field duplicate RPD comparability
have been established; therefore, the laboratory sample duplicate criteriawill be applied to the review
of field duplicates.

The assessment of precision will only be conducted for analytical results when either the sample or
duplicate result is above the instrument detection limit or method detection limit, as applicable.
Conseguently, when both the sample and duplicate results are “nondetects’ or analytical results are
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below the applicable limit of detection for the instrument or method, associated sample results are not
included in the calculation of precision.

The analyte performance criteriafor precision will be compared to RPD results of duplicate samples.
Thiswill be accomplished as part of the data validation process. Precision values for organic and
inorganic analysis that are within the established control criteriaindicate that analytical results for
associated samples are valid. The RPD values that are outside the criteriafor organic analysis do not
necessarily result in the qualification of analytical data. It isonly one factor in making an overall
judgment about the quality of the reported analytical results. Inorganic laboratory sample duplicate
RPD values outside the established control criteria do result in the qualification of associated
analytical results as estimated. Qualified data does not necessarily indicate that the data are not useful
for the purpose intended; however, it isan indication that data precision should be considered for the
overall assessment of the data quality and potential impact on data applicability in meeting site
characterization objectives.

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

6.2.2.1.2 Precision for Radiochemical Analysis

The analyte performance criteriafor precision will be compared to the RPD or normalized difference
(ND) results of duplicate samples. The criteriato be used for assessment of precision are the
radiochemical analyte-specific criterialisted in Table 3-4. This assessment will be accomplished as
part of the data validation process. Precision values that are within the established control criteria
indicate that analytical results for associated samples arevalid. Out of control RPD or ND values do
not necessarily indicate that the data are not useful for the purpose intended; however, it isan
indication that data precision should be considered for the overall assessment of the data quality and
potential impact on data applicability in meeting site characterization objectives.
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If the RPD or ND criteriaare exceeded, sampleswill be qualified. Field duplicateswill be evaluated,
but these samples will not be qualified based on their results. The MSD results outside the control
[imit may not result in qualification of the data. An assessment of the entire analytical process
including the sample matrix is conducted to determine if qualification is warranted.

The evaluation of precision based on duplicate RPD requires that both the sample and its duplicate
have concentrations of the target radionuclide exceeding five timestheir MDA. This excludes many
measurements because the samples contain nondetectable or low levels of the target radionuclide.
However, ND methods may also be used for evaluating duplicate data. Thisisbased on the
measurement uncertainty associated with low-level results. The ND test is calculated using the
following formula:

Normalized Difference = S—D/\/G—PUS)Z‘FG—PUD)Z
Where:
S = Sampleresult
D = Duplicate result
TPUs = 20 total propagated uncertainty (TPU) of the sample
TPUpb = 20 TPU of the duplicate
o = Standard deviation

The control limit for the normalized difference is-2 to 2, which represents a confidence level of
95 percent.

The criteriain Table 6-1 to evaluate analytical method performance for precision will be based on the
analytical method-specific (e.g., gamma spectrometry) precision measurements. Analytical
method-specific precision measurement is calculated by taking the number of analyses meeting the
RPD or ND criteria, dividing that by the corresponding total number of RPD or ND tests, and
multiplying by 100. Each analytical method-specific precision measurements will be assessed for
potential impacts on meeting site characterization objectives, and results of the assessment will be
documented in the CADD.
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6.2.2.2 Accuracy

Accuracy isameasure of the closeness of an individual measurement or the average of a number of
measurements to the true value. Accuracy includes a combination of random error (precision) and
systematic error (bias) components that result from sampling and analytical operations. It isused to
assess the performance of laboratory measurement processes as well as to evaluate individual groups
of analyses (i.e., sample delivery groups).

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

(DOE/NV, 1996b). Thisis calculated by dividing the measured sample concentration by the true
concentration and multiplying the quotient by 100.

6.2.2.2.3 Accuracy for Chemical Analyses

The %R criteriato be used for assessment of accuracy are the analyte-specific criterialisted in

Table 3-4 for PCBs, TPH, SVOCs, VOCs, and RCRA metals. Accuracy for chemical analyses will
be evaluated based on results from three types of spiked samples: MS, LCS, and surrogates. Matrix
spike samples are prepared by adding aknown concentration of atarget analyte to a specified amount
of matrix sample for which an independent estimate of the target analyte concentration is available.
Laboratory control samples are prepared by adding a known concentration of atarget analyteto a
“clean” sample matrix (does not contain the target analyte). Surrogate samples are prepared by
adding known concentrations of specific organic compounds to each sample analyzed for organic
analyses (including QC samples).

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

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

analytical data provided.

The criteriain Table 6-1 to evaluate analytical method performance for accuracy will be based on the
analytical method-specific (e.g., VOCs) accuracy measurements. The analytical method-specific
accuracy measurement is calculated by taking the number of analyses meeting the %R criteria,
dividing that by the total number of analyses, and multiplying by 100. Each analytical
method-specific accuracy measurement will be assessed for potential impacts on meeting site
characterization objectives, and results of the assessment will be documented in the CADD.

6.2.2.2.4 Accuracy for Radiochemical Analysis

Accuracy for radiochemical analyses will be evaluated based on resultsfrom LCS samples. The LCS
is prepared by adding a known concentration of the radionuclide being measured to a sample that
does not contain radioactivity (i.e., distilled water). This sample is analyzed with the field samples
using the same sample preparation, reagents, and analytical methods employed for the samples. One
LCS s prepared with each batch of samples for analysis by a specific measurement.

Aslisted in Table 3-4, isotopic tracers are added to all samples analyzed for isotopic uranium. Stable
strontium is added as a carrier to all samples analyzed for Sr-90. These tracers and carriers are used
to determine chemical yield. Acceptance for chemical yield is 30 to 105%.

The %R criteriato be used for assessment of accuracy will be the control limits for radiochemical
analyseslisted in Table 3-4. These criteriawill be used to assess qualification of data associated with
each spiked sample. Thiswill be accomplished as part of the data validation process. Accuracy
values that are within the established control criteriaindicate that analytical results for associated
samples are valid.
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The criteriain Table 6-1 to evaluate analytical method performance for accuracy will be assessed
based on the analytical method-specific (e.g., gamma spectrometry) accuracy measurements. The
analytical method-specific accuracy measurement is calculated by taking the number of analyses
meeting the %R criteria, dividing that by the total number of analyses, and multiplying by 100. Each
analytical method-specific accuracy performance will be assessed for potential impacts on meeting
Site characterization objectives, and results of the assessment will be documented in the CADD.

6.2.2.3 Representativeness

Representativenessis a qualitative eval uation of measurement system performance. Itisthe degreeto
which sample data accurately and precisely represents a characteristic of a population, parameter
variations at a sampling point, or an environmental condition (EPA, 1987). Representativenessis
assured by a carefully developed sampling strategy, collecting the specified number of samples from
proper sampling locations, and analyzing them by the approved analytical methods.
Representativeness may be assured by reviewing field documentation, operating in accordance with
approved procedures and plans, conducting field surveillances, and field-collected blank data. An
evaluation of this qualitative criterion will be presented in the CADD.

6.2.2.4 Completeness

Completeness is a quantitative and qualitative evaluation of measurement system performance. The
criterion for meeting completeness is defined as generating sufficient data of the appropriate quality
to satisfy the data needs identified in the DQOs. The quantitative measurement to be used to evaluate
completenessis presented in Table 6-1 and is based on the percentage of measurements made that are
judged to bevalid. Percent completenessis determined by dividing the total number of valid analyses
by the total number of analyses required to meet DQO data needs and multiplying by 100. Problems
that may affect completeness include total number of samples sent to the laboratory but not analyzed
due to problems with samples (e.g., broken bottles, insufficient quantity, insufficient preservation),
and samples that were collected and sent but never received by the laboratory. If these criteriaare not
achieved, the dataset will be assessed for potential impacts on meeting site characterization
objectives.
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Critical analytesfor CAU 168 are identified in Table 6-2; they are defined as those analytes most
likely present in the target population at concentrations of concern. Critical analytes have been
identified through process knowledge and historical documentation.

Critical analytesfor Phase | samples at the construction waste disposal sites (CASs 25-16-01,
25-16-03, 25-19-02, and 26-08-01) cannot be determined until the nature of buried debrisis known.
Once known, the critical analytes will be determined. Critical analytes for Phase Il critical samples
will be determined based on Phase | analytical results.

The qualitative criterion for evaluation of measurement system performance is that sufficient data of
the appropriate quality has been generated to satisfy the data needs identified in the DQOs. An
evaluation of this qualitative criterion will be presented in the CADD.

6.2.2.5 Comparability

Comparability is a qualitative parameter expressing the confidence with which one data set can be
compared to another (EPA, 1987). To ensure comparability, all sampleswill be subjected to the same
sampling, handling, preparation, analys's, reporting, and validation criteria. Approved standard
methods and procedures will also be used to analyze and report the data (e.g., Contract Laboratory
Program [CLP] and/or CL P-like data packages). Thisapproach ensuresthat the datafrom this project
can be compared to other data sets. An evaluation of this qualitative criterion will be presented in the
CADD.

6.2.2.6 Sensitivity

Sensitivity is a quantitative parameter that evaluates the capability of amethod or instrument to
measure analyte concentrations at or near decision levels. The evaluation criteriafor this parameter
will be that measurement sensitivity (detection limits) will be less than the corresponding PALS. As
shown in Table 3-5, the MDCs for Co-60 and U-235 will normally exceed their corresponding PAL.
However, the MDCswill be lessthan the NRC and NCRP screening levelsfor soil. If thiscriterionis
not achieved, the affected data will be assessed for usability and potential impacts on meeting site
characterization objectives.
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Total and/or | Total and/or
Phase CAS (DTizs'll) PCBs Be Cs-137 | Co-60 Sr-90 Er(;tr?iﬁirf] Remg\r’;b'e Bngg‘éfnbr'nea
Radiation® Radiation?®
25-16-01
25-16-03 Critical analytes for Phase | samples at the construction waste disposal sites cannot be
25-19-02 determined until the nature of buried debris is known.
. 26-08-01
25-34-01 X X
25-34-02 X X
26-17-01 X X° X° X X
26-19-02 X X° X° X X
25-23-02 x¢ X X
Il 25-23-13 X X
25-23-18 X X X° X° X X

#Semiquantitative data from radiological surveys and swipe collection and counting

PCritical analytes for Phase Il critical samples will be determined based on Phase | analytical results
‘Gamma spectroscopy analytes

dFor samples of residual fluids only, if collected

Be = Beryllium*

Co0-60 = Cobalt-60

Cs-137 = Cesium-137

PCBs = Polychlorinated biphenyl
Sr-90 = Strontium-90

TPH = Total petroleum hydrocarbon
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6.3 Radiological Survey Quality Assurance

Radiological survey data used for making critical decisions will receive rigorous QA/QC scrutiny to
determine if the data are of the right type, quality, and quantity to support afree-release
determination. A review of survey documentation, data verification, and data validation will be
performed for free-release radiological surveys as prescribed in the QAPP (DOE/NV, 1996b), except
where otherwise stipulated in this CAIP. The DQIs of theradiological survey datawill also be
reviewed. TheDQIs presented in this section are addressed specifically for radiological surveysused
for free-release determinations.

Theradiologica survey datawill be evaluated for consistency with the CSM s developed for the sites.
If data are not consistent with the CSM, either the model will need to be re-evaluated, or reasons for
the differences and the effects of those differences on decisions will be documented. Thiswill be
performed by examining summary statistics and plots of the subsets of the data (e.g., histograms and
quantile-quantile plots).

6.3.1 Data Validation

The radiological survey datawill be evaluated to determine their validity. Individual data points
within the context of the entire data set will be evaluated graphically and statistically to determine
suspect data (e.g., outliers and anomalous values). A decision about how to treat the anomal ous data
(e.g., remove from the data set, censor, or leave data in data set without modification) will be made
before proceeding with the data validation. Anomalieswill be discussed in the data assessment
section of the CADD.

The radiological survey data validation will examine:

Completeness of Radiological Survey Forms

» Completeness of signatures, dates, and survey locations

* Proper field documentation of problems and deviations from procedures
e Scanning survey area coverage

» Scanning MDA
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» Static survey MDA
* Quantity and spatial distribution of static survey results

» Detector system calibrated to National Institute of Standards and Technology-traceable
sources

» Corrections made for geometry, self-absorption, backscatter, and daughter-product ingrowth

» Detector response to daily background and source checks
6.3.2 Data Quality Indicators

6.3.2.1 Precision

Precision is a quantitative measure of the variability in repeated measurements under a given set of
conditions, compared to their mean value (Section 6.2.2.1). The degree of precision will be presented
in terms of relative standard deviation (o,) of a set of measurements by the expression:

% 100 %

o, =

Xlla

Where

standard deviation of the data set
mean of the data set

Q
1

Xl
1

The lower the relative standard deviation, the more precise the data. Precision is assessed for
radiological survey instruments by collecting a series of measurements of a known activity and
determining the relative standard deviation of the measurements.

The degree of precision will be determined each day of instrument use and verified to be within

20 percent (ANSI, 1997). If the degree of precision for a survey instrument is determined to be
outside thisrange, the instrument will be removed from use and replaced by an instrument that meets
this performance standard.
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6.3.2.2 Accuracy

Accuracy isameasure of the proximity of an individual measurement to the true value
(Section 6.2.2.2). Accuracy is determined by taking measurements of a known quantity of
radioactive material and determining the relative bias by the following formula:

Relative Bias = (X—yY) % 100 %

Where:
y = Theknown true value
X = The predicted value using the detection system

In field measurements, the accuracy error comes from the overall calibration factor, which relates the
detector response (i.e., count rate) to physical quantities of interest (i.e., beta activity in
disintegrations per 100 cm?). The major sources of error for the calibration factor in radiological
survey instruments are:

» Backscatter of the radiation back into the detector

» Surface self-absorption of the radiation

» Distance of detector from surface under measurement

» Difference of radiation energy from the calibration standard energy
» Gammaradiation background

All of these major sources of errors are random errors because they vary with locations by chance; the
accuracy error itself is given by the propagation of these errors to the final result. The greater the
variability associated with these sources of error, the larger the accuracy error isfor radiation
measurement systems. Accuracy isassessed for radiological survey instruments by collecting a series
of measurements of a known activity and determining the relative bias of the measurements.

Accuracy will be determined each day of instrument use and verified to be within 20 percent
(ANSI, 1997). If the accuracy for a survey instrument is determined to be outside this range, the
instrument will be removed from use and replaced by an instrument that meets this performance
standard.
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6.3.2.3 Representativeness

Representativeness expresses the degree to which measurement data accurately and precisely
represent a characteristic of a population, parameter variations at a measurement location, or an
environmental condition (Section 6.2.2.3). The representativeness criterion is best satisfied by
making certain that measurement locations are selected properly and a sufficient number of
measurements are collected. For this characterization project, where surveys are conducted,

100 percent surface scans will be performed in addition to systematic static measurements. This
method allows one to survey alarge area and bias static (point) measurements using the scanning
data, ensuring that all survey measurements will be representative.

6.3.2.4 Completeness

Completeness is defined as the percentage of measurements made that are judged to be valid
measurements (Section 6.2.2.4). A high completenesslevel ensuresthat critical data points will be
collected. Missing or unusable data can occur with any detection program. The pattern of missing or
unusable data needs to be documented along with the operation to determine if a biasin statistical
testing could arise. To account for the likelihood of missing/unusable data during free-release
radiological surveys, arepeated measurement will be taken when a data point is found to be suspect
or invalid.

6.3.2.5 Comparability

Comparability is a qualitative parameter expressing the confidence with which one data set can be
compared to another (EPA, 1987). The evaluation of data comparability can be conducted: (1) within
the same survey plan, or (2) across different survey and sampling plans that have the same objectives
and the same sampling and measurement environment. In the first case, data comparability can be
achieved by using standard survey techniques to take radiologica measurements and reporting
radiological results in appropriate units. At aminimum, in the free-release survey, the data sets
collected under the same survey plan using the same survey methods should be comparable with one
another and to the release criteria. In the second case, the validation of surface activity measurements
using abuilding material sampling plan can be deemed as a data comparability evaluation that crosses
different sampling and measurement programs. However, assumptions may have to be made
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(e.g., depth of contamination, radionuclide identity, and density) to allow for qualitative
comparability of surface contamination activity to nuclide concentration. An evaluation of this

qualitative criterion and all assumptions will be presented in the CADD.

6.3.2.6 Sensitivity

The sengitivity of a direct measurement system is a quantity of radioactive material that can be
detected with a known level of confidence (Section 6.2.2.6). This quantity isafactor of both the
instrumentation and the technique or procedure being used. The primary parameters that affect the
sensitivity of radiological detection instruments are the background count rate, the detection
efficiency, and the counting time interval. In performing free-release surveys, the sensitivity must be
sufficiently low enough to ensure that levels below the release criteria can be detected with a high
degree of confidence. In order to determine the needed sensitivity prior to performing the free-release
surveys, the concept of the MDA isused. The MDA for radiological surveying isthe minimum
activity concentration on a surface that an instrument is expected to detect with a 95 percent
confidence. The expression for MDA isgiven as:

3+465 /C
MDA = =N 7B
KT

Where:
MDA = dpm/100 cm?
Cg = background countintime T
K = proportionality constant that relates detector response to the activity level in asample

for agiven set of measurement conditions

The MDA depends on instrument characteristics (e.g., instrument efficiency, background, integration
time) and the survey measurement process (e.g., surface type, source to detector geometry,
backscatter, and self-absorption) (NRC, 1997). These factors will be considered when planning
characterization activities and will be documented in the CADD.
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7.0 Duration and Records Availability

7.1  Duration
After the submittal of the CAIP to NDEP (FFACO milestone date of November 30, 2001), the
following is a tentative schedule of activities (in calendar days):

» Day 0: Preparation for field work will begin.

» Day 45: Thefield work, including field screening and sampling, will commence.
Samples will be shipped to meet laboratory holding times.

» Day 135: Thefield investigation will be completed.
» Day 200: The quality-assured laboratory analytical datawill be available for NDEP review.

* The FFACO date for the CADD is August 29, 2003.

7.2 Records Availability

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

The CAU 168 investigation will be based on the DQOs developed by representatives of NDEP and
NNSA/NV. The DQO processis a strategic planning approach based on the scientific method that is
used to prepare for a site investigation/characterization data collection activity. The DQO processis
designed to ensure that the data collected will provide sufficient and reliable information to identify,
evauate, and technically defend the chosen corrective action, if necessary.

Existing information about the nature and extent of contamination at 11 of the 12 CASsin CAU 168
isinsufficient to evaluate and select preferred corrective actions. Only CAS 25-99-16 has enough
existing information to select a preferred corrective action alternative of close in place with land-use
restrictions. Therefore, this site will not be addressed during the DQO process. Because the
investigation of CAU 168 will occur in two phases, separate DQOs for each phase have been
developed. Step 1, State the Problem has elements common to both phases of the investigation
(e.g., CSMs and Planning Team) and those common elements will be addressed in Section A.1.0.
The environmental problem particular to each phase will be addressed in each separate phase. The
remaining Steps 2 through 7 will be specific to each phase.

A.1.1 DQO Planning Team

The DQO planning team for the FFACO-required DQO Kick-Off Meeting consists of
representatives from ITLV, NNSA/NV, BN, and NDEP. The primary decision makers include
representatives from NNSA/NV and NDEP. Decision makers will receive notifications as work
progresses and when decision points are reached within the investigation/characterization data
collection activities.

A.1.2 Background

The August 14, 2001, DQO meeting provided brief descriptions of each CASto acquaint the planning
team with the environmental problemsidentified at CAU 168 (copies of the presentation are available
in project files). Section 2.0 of the CAIP provides background information including physical setting
and operational history. Existing references that were reviewed and are the primary source for the
background information are provided in Section A.4.0.



CAU 168 CAIP
Appendix A
Revision: 0

Date: 11/26/2001
Page A-2 of A-50

Twelve CASs comprise CAU 168, Area 25 and 26 Contaminated Materials and Waste Dumps. Nine
CASsarein Area 25 and three CASs arein Area 26. The twelve CASs are:

» CAS25-16-01, Construction Waste Pile

« CAS25-16-03, MX Construction Landfill
 CAS25-19-02, Waste Disposal Site

o« CAS25-23-02, Radioactive Storage RR Cars

e CAS25-23-13, ETL-Lab Radioactive Contamination
» CAS25-23-18, Area 25 Radioactive Material Storage
 CAS25-34-01, NRDS Contaminated Bunker
 CAS25-34-02, NRDS Contaminated Bunker

* CAS25-99-16, Underground Southern Nevada Well G3 (USW G3)
o CAS26-08-01, Waste Pile/Burn Pit

+ CAS26-17-01, Pluto Waste Holding Area

* CAS26-19-02, Contaminated Waste Dump #2

A.1.3 Conceptual Site Model

The CSM describes the most probable scenario for current conditions at each site and defines the
assumptions that are the basis for identifying appropriate sasmpling strategy and data collection
methods. An accurate conceptual site model isimportant asit serves as the basis for all subsequent
inputs and decisions throughout the DQO process. The basis for developing the CSMs was process
knowledge and historical records.

If additional elements are identified during investigation/characterization activities that are outside
the scope of the CSM s as presented, the situation will be reviewed and a recommendation will be
made has to how best to proceed. For example, if radionuclides are found to be present at

CAS 25-16-01, a construction/sanitary waste pile, then the sample design will be reevaluated for its
adeguacy in generating the type of data required for decision making. In such cases, NDEP will be
notified and given the opportunity to comment on, or concur with, the recommendation.

Future land-use scenarios limit future uses to various nonresidential uses (DOE/NV, 1998). Eleven
of the CASsin Areas 25 and 26 are located within the Research, Test, and Experiment Zone under
Alternative 3 (DOE/NV, 1998). This zone is designated for small-scale research and development
projects; demonstrations; pilot projects; outdoor tests; and experiments for the development, quality
assurance, or reliability of conditions. This zone includes compatible defense and nondefense
research, development, and testing projects and activities (DOE/NV, 1998). Corrective Action
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Site 25-99-16 islocated west of Area 25 on U.S. Bureau of Land Management property in Nye
County. Itiscurrently in an area under amineral and mining leasing withdrawal for the Yucca
Mountain Site Characterization Project.

Exposure scenarios for sites located within the NTS boundaries are limited by the future land-use
scenarios to site workers who may be exposed to COPCs through oral ingestion, inhalation, or dermal
contact (absorption) of soilsand/or debris (e.g., equipment, concrete) due to inadvertent disturbance
of these materials. An additional exposure pathway through external/gamma exposure is present at
each site containing potential radiological contamination (e.g., CASs within the RMSF).

Several of the CASs are grouped together based on similar conceptual model elements and
documented assumptions and are discussed in the following sections. Table A.1-1 provides
information on additional CSM elements for each CA S that will be used throughout the remaining
steps of the DQO process.

A.1.3.1 Waste Dumps and Landfills

This section describes CSM elements and assumptions for CASs designated as varioustypes of waste
disposal sites and include the following:

« 2516-01
e 25-16-03
e 25-19-02
« 26-19-02
« 26-08-01

Debris of various origins are reportedly buried in the subsurface and covered with fill materials, with
the exception of CAS 26-08-01 where debrisislocated primarily at the surface with no cover
material. Figure A.1-1 and Figure A.1-2 show generalized representations of the CSM constructed
for current site conditions at the waste disposal sites. The CSM diagram shown in Figure A.1-2 for
CAS 26-19-02 (CWD-2) isrequired to illustrate differences in migration and transport pathways due
to the presence of an engineered barrier.

The primary source of potential contamination for all five CASsis associated with the disposal and/or
burial of various combinations of construction debris, sanitary waste, radiologically contaminated
materials, and/or potentially hazardous wastes. Surface and subsurface soils are the affected media
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CsSM Waste Disposal Sites? Contaminated Materials and Facilities® Individual CSMs®
CAS Identifier 25-16-01 25-16-03 25-19-02 26-19-02 26-08-01 25-23-02 25-23-13 25-34-01 25-34-02 25-23-18 26-17-01 25-99-16
CAS Construction MX Waste Pro;ect_PIuto Project Pluto Radioactive ETL Laboratory NRDS NRDS Ar_ea 25 Project Pluto Underground
- . . . Contaminated . - . - . Radioactive Southern
Description Waste Pile at Construqtlon Disposal Site Waste Waste Pl_le/ _Storage Radloa_\ctlv_e Contaminated | Contaminated Material Waste Nevada Well
E-MAD Landfill at R-MAD Burn Pit Railroad Cars Contamination Bunker Bunker Holding Area
Dump #2 Storage USW G-3
Source(s) of Potential Disposal of Disposal of Surface disposal Disposal of Disposal of Nuclear engine Experiments with Contamination Contamination Nuclear engine Radioactive Logging tool with
Contamination construction waste sanitary and of discarded operational construction and rocket testing contaminated soils | from storage of from storage of and rocket effluent from gamma-radiation
construction equipment and wastes waste and and animal parts contaminated contaminated testing; soil building floor source lost
waste materials miscellaneous materials materials contaminated drains and test downhole at
materials from stored pad approximately
materials 1,250 ft bgs
Affected Media Soil/sediment Soil Soil/sediment Soil/concrete Soil/sediment Solid materials, Solid materials Concrete Concrete Soil and solid Soil and effluent Concrete and
predominantly materials line piping bedrock
metals
Site Status Sites are inactive and/or abandoned with no additional disposal of materials or liquids Radioactively It is unknown if As of 1995,
contaminated drains are still USW G-3 was
materials open within used to monitor
present at site building groundwater
may contribute elevation,
additional current status is
contamination to not known
soll
Amount Released Unknown 200 millicuries of
cesium-137 as of
July 30, 1977
Potentially Released Contaminants released or eroded from solids; residual Solubilized Contaminants Solubilized and/or | Solubilized and/or Solubilized and/or particulate Solubilized Solubilized Cesium-137
Material amounts of fluids from discarded containers and/or released or particulate particulate activation and fission products and and/or and/or source
particulate eroded from activation and radionuclides uranium particulate particulate
activation and solids; residual fission products, including activation and fission products
fission products amounts of fluids || and uranium plutonium and fission products and uranium
and uranium from discarded uranium isotopes and uranium;
containers hydrocarbons
(grease and oil)
from leaking
equipment
Existing/Historical No records available Alpha, beta, No records available Radiological Two surface soil Remaining
Data on COPCs and gamma survey/sampling samples activity
radioactivity above indicates above- || analyzed for calculated at 115
free release based background gamma emitters millicuries of
on surveys and cobalt-60 and only naturally cesium-137
swipe counts cesium-137 occurring
activity radionuclides

detected




CAU 168 CAIP
Appendix A
Revision: 0

Date: 11/26/2001
Page A-4 of A-50

Table A.1-1
Conceptual Site Model
Description of Elements for Each CAS in CAU 168
(Page 2 of 2)

CsSM Waste Disposal Sites? Contaminated Materials and Facilities® Individual CSMs®
CAS Identifier 25-16-01 25-16-03 25-19-02 26-19-02 26-08-01 25-23-02 25-23-13 25-34-01 25-34-02 25-23-18 26-17-01 25-99-16
CAS Construction MX Waste Pro;ect_PIuto Project Pluto Radioactive ETL Laboratory NRDS NRDS Ar_ea 25 Project Pluto Underground
- . . . Contaminated . - . . . Radioactive Southern
Description Waste Pile at Construqtlon Disposal Site Waste Waste Pl_le/ _Storage Radloqctlv_e Contaminated | Contaminated Material Waste Nevada Well
E-MAD Landfill at R-MAD Burn Pit Railroad Cars Contamination Bunker Bunker Holding Area
Dump #2 Storage USW G-3
Migration Saoil: infiltration of Soil: infiltration of | Soil: infiltration of | Saoil: infiltration of | Soil: infiltration of || From railroad cars | From parts of From concrete surfaces: runoff of Soil: infiltration of || Soil: infiltration of || None (see text)
Mechanism(s) precipitation precipitation precipitation precipitation precipitation and material: system on roof: precipitation and/or degration of precipitation precipitation
(limited if runoff of runoff of concrete may cause migration to soil
Surface water and Surface water disposal pit has Surface water precipitation and precipitationand/or | at CAS 25-23-18 From materials: Effluent line
sediment: possible and sediment: concrete floor) and sediment: degradation of degradation may runoff of piping: potential
runoff to a natural possible runoff to possible runoffto || solids may cause cause release to precipitation and || flushing of
wash a natural wash From concrete a natural wash migration to environment degradation of contaminants
surfaces: runoff surface soil at materials may from line
of precipitation CAS 25-23-18 From parts inside cause migration

and/or degration
of concrete may
cause migration
to soil

building: no
credible pathway
to environment

to soil

Groundwater Groundwater impacts are not expected. The depth to groundwater measured in six wells in Jackass Flats (Area 25) varies between 710 to 1,160 feet (ft) below ground surface (bgs) (USGS, 1995a). In Area 26, perched groundwater || Depth to
is reported from 81 to 167 ft bgs (USGS, 1964). The regional water table in Area 26 is thought to be approximately 1,700 ft bgs (DRI, 1988). groundwater in
Well USW G-3
is 2,460 ft bgs

(USGS, 1993)

#Refer to Section A.1.3.1 for additional text.
PRefer to Section A.1.3.2 for additional text.
‘Refer to Sections A.1.3.3 through A.1.3.5 for additional text.
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Surface Debris
(CAS 26-08-01)

Area 25:
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Area 26:
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1,700 ft bgs
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/]_Soil mound
(CAS 25-16-01 only)

Subsurface Debris
(CASs 25-16-01,
25-16-03, 25-19-02)
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Groundwater
(81 to 167 ft bgs)

Figure A.1-1
Conceptual Site Model for Waste Disposal Sites



CAU 168 CAIP
Appendix A
Revision: 0

Date: 11/26/2001
Page A-7 of A-50

Possible migration
through weep holes

Caliche layer

Perched
Groundwater
{81 to 167 ft bgs)

e

e 2 . e

ae - .
: TP TR SRR R T
- ., WA .

npproximately |- Static 7 Water 7 Level.. .- /"
1,700 ft bgs D P A L N R e N O

Ly

L

not to scal

Figure A.1-2
Conceptual Site Model for CAS 26-19-02, Project Pluto Contaminated Waste Dump #2
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where material contributing to potential contamination may have been directly released via residual
fluids in discarded containers, erosion of various contaminants off the surface of solid materials,
and/or leaching of contaminants from materials. The primary materials disposed at each site as

determined by historical information are listed in Table A.1-1.

The production of leachate generated in any of the waste disposal sites is assumed to be minimal
based on low precipitation, high evapotranspiration rates, limited volumes of residual fluids from
discarded containers, and the nature of debris/waste disposed at site (e.g., construction debris). For
CASs 25-16-01, 25-16-03, 25-19-02, and 26-08-01, it is assumed that the waste disposal sites are not
lined with engineered barriers; therefore, vertical migration of potentially hazardous leachate would
typically predominate over lateral migration. However, three of the CASs are located within
potential water courses (25-16-01, 25-19-02, and 26-08-01), which increase the likelihood of lateral
migration of contaminants downstream during heavy rainfall events. The CWD-2 (CAS26-19-02) is
constructed with concrete barriers so that vertical and lateral migration of potential radioactive
leachate would be restricted from reaching surrounding soils.

Historical documentation and field observations identify the approximate locations of buried
materials at CASs 25-16-01 (E-MAD area) and 25-16-03 (M X landfill). Although geophysical
surveys are not yet available for CAS 25-16-01, it is assumed that subsurface anomalies identified by
geophysics represent the areas of buried waste and locations of any COPC releases into the
environment. Process knowledge indicates that only construction and possibly sanitary wastes were
disposed of at these two sites. Historical photos indicate that material was burned within a trench or
depression at CAS 25-16-01, thereby potentialy limiting the volume of debris.

At CAS 25-19-02 (R-MAD areq), historical documentation provides information for only the
“potential” of buried materials. There are no records that specifically identify the area as a buried
waste disposal area, rather the area has been historically identified as aholding area. Therefore, its
assumed that if debris (and consequently potential contamination) is present anywhere within
geographic area of the CAS, it will be located at subsurface geophysical anomaliesidentifiedin
recent surveys. In addition, it is assumed that material would be close to the surface (e.g., less than
5 ft bgs) since the areawas not originally designated as a burial waste dump or landfill. The
anomalies suggest discrete, separate areas rather than atrench-like configuration. If buried material
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isidentified, its assumed that materials may be radiologically contaminated based on historical
R-MAD operations.

Debris and waste, and consequently any contamination, present at CAS 26-08-01 is confined to the
surface and near-surface soils and primarily along the north side of a small drainage. The debris
present can be divided conceptually into four populations or source terms based on common
properties within each population. These consist of (1) soil piles, (2) construction debris,

(3) miscellaneous debris, and (4) the burn pit soil. The existence and location of a burn pit has not
been confirmed. Usesfor the pit are assumed to have been burning trash, debris, and possibly
explosives. If explosiveswere burned, residues are assumed to be minimal based on burning
properties of explosives. The debris appears stable along sides of wash, but erosion into the arroyo
during heavy rainfall and flash flood eventsis possible. However, the arroyo appears to have been
modified by construction activities for the Project Pluto Testing facility, which subsequently
truncated the arroyo from the upstream drainage. This limits the potential volume of water for flash
flood events to the drainage from the immediate area.

Based on historical documentation and recent radiological surface surveys, potentially radiologically
contaminated materials at CAS 26-19-02 are not immediately located at the surface. Based on field
observations during recent site visits, limited excavation appears to have occurred in portions of the
dump which could have diminished the original volume of waste. However, no documentation has
been identified to support this assumption. Based on field observations of the exposed sections, the
concrete barriers of the CWD-2 appear to be intact with minimal degradation. A linear anomaly
observed in geophysical survey data appears to represent a buried soping concrete wall; it is not
caused by buried waste or debris.

A.1.3.2 Contaminated Facilities and Materials

Corrective action sites with radiologically contaminated materials and/or facilities comprise this
CSM. Individual CSM diagrams are not included for these sites; however, the CASs located within
the RMSF are included in Figure A.1-3 as sources of potential contamination to surrounding soils.
This CSM includes the following CASs:

e 25-23-02
« 25-34-01
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Figure A.1-3
Conceptual Site Model for CASs in the Radioactive Material Storage Facility
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« 25-34-02
e 25-23-13

These CASs are grouped together based on the nature of contamination affecting surfaces of
structures such as walls, concrete, and various metallic parts rather than soil contamination. The
COPCs, if present, are associated with the release of radionuclides directly or indirectly onto the
surface of materials. The primary sources of radioactivity were activation and fission products from
the nuclear engine/reactor testing at Area 25 and 26 at four of five CASs. The source of release for
thefifth CAS, 25-23-13, was various soil and animal tissue experiments involving a variety of
radionuclides at the TTF laboratory. The original source termsfor al five CASs have been removed.

With the exception of CAS 25-23-13, all sites have the potential for migration of removable
radionuclides from structural surfacesto surrounding soils via precipitation runoff and/or corrosion of
the material (e.g., metal). In each case, resulting contamination from migration of these contaminants
is covered by other CASs; therefore, investigation activities would be limited to the structures
themselves and not the surrounding soil. For example, the extent of contamination on the concrete
bunker walls will not extend to include the soils at the ground surface because those soils will be
investigated under CAS 25-23-18.

At CAS 25-23-02, parts of the railroad cars and other materials stored on the cars are known to have
been directly activated by the neutron source present during nuclear engine/reactor operation;
additionally, fission products and uranium fuel particles may be present on the same materials.
Activation products may decay to removable contamination and activated materials may corrode or
rust, subsequently contributing radiological contamination as a secondary source to underlying soil
and nearby structures. Removable and fixed fission products and uranium fuel particles are
considered to be secondary sources of contamination to buildings, surrounding soil, and other nearby
materials.

The concrete bunker walls (CA Ss 25-34-01 and 25-34-02) are potentially contaminated through their
use as storage areas for radiologically activated and contaminated materials resulting from nuclear
engine/reactor testing. The primary sources of potential contamination of the concrete surface are:
(1) direct contact with materials contaminated with activation and fission products and/or uranium
fuel particles, and/or (2) through indirect processes, such as erosion, where contaminated particles
from RR cars and their materials are carried onto the concrete by wind or water. 1t is assumed the
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concrete is not activated because a neutron source did not exist at the facility. Based on the known
uses and type of materials stored, its assumed contamination of the concrete would be limited to the
surface only and the highest concentrations of COPCs located on the lower haf of the walls (i.e., the
height of RR car with stored equipment) and near the roof vent. If contamination is present on bunker
walls, runoff of precipitation and/or degradation of concrete may cause migration to surrounding soil
included under CAS 25-23-18.

The source of contamination released onto the vent hoods or other posted radiological areawithin the
ETL/TTF laboratory (CAS 25-23-13) are aresult of various experiments with radiologically
contaminated soils and animal tissues. Currently, no viable transport mechanism exists for the
migration of radionuclides remaining on the equipment within the building; however, potential
contamination on the roof may migrate due to precipitation. The extent of contamination from the
vent hood through other building structuresis unknown. Any residual amounts of potentially
hazardous chemical's remaining within the hoods such as mercury are not expected in amounts that
pose an unacceptable risk to human health; therefore, they will not be investigated.

A.1.3.3 CSM for CAS 26-17-01, Pluto Waste Holding Area

Figure A.1-4 shows a generalized CSM constructed for surface releases with limited potential for
subsurface migration. This generalized model appliesto the current conditions at CAS 26-17-01.
The following text provides information unique to CAS 26-17-01.

The COPCs, if present, are associated with potentially radioactive effluent from the Project Pluto Test
Bunker (Building 2203) floor drains and test pad. The release of contaminants and the driving force
for their migration into soil was limited because of the relatively short duration of Project Pluto in the
early 1960s; however, subsequent use of the basin is not known. Affected mediainclude the VCP
pipeline, surface soil in the holding basin, and shallow subsurface soil beneath the basin and possibly
beneath the pipeline.

Effluent was removed from the basin by the combined effects of evaporation and infiltration. The
holding basin is unlined so vertical migration of COPCs, in the absence of an impermeable layer
(e.g., caliche), will predominant over lateral migration. Migration will be l[imited due to the low
mobility of expected COPCsin soils (primarily radionuclides), the lack of precipitation, and high
evaporation rates.
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Conceptual Site Model for CAS 26-17-01, the Pluto Waste Holding Area
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Contaminants, if present within the basin, will tend to accumulate in higher concentrations at
particular locations based on distinguishing physical and chemical characteristics of the contaminants
and the liquid transport media. For example, some radionuclides would tend to be found in higher
concentrations at the surface and near an influent location because of their low solubility and
association with large-sized particles. Other distinguishing characteristics can be used to draw
inferences on other locations within the basin. The following areas represent the preferential
locations:

» Surface and near-surface at the outfall pipe, where contaminants of low solubility, higher
density, and/or associated with large-sized particles would tend to accumul ate.

* Near-surface and subsurface at the lowest surface elevation within the basin, where
contaminants of high solubility, lower density, and/or associated with smaller-sized particles
would tend to accumulate.

* Near the base of the historically lowest elevation, where contaminants of higher density would
tend to accumul ate.

The VCP effluent pipeline may also be contaminated with COPCs. It islikely that effluents
discharged to the system were aqueous, with little or no solids, so it isalso likely that the pipe does
not contain residual contaminated solid material. It is possible that effluent may have been released
to shallow subsurface soil at an unrepaired break or leak in the pipeline.

A.1.3.4 CSM for CAS 25-23-18, Radioactive Material Storage Facility

Figure A.1-3 shows a generalized CSM constructed for current conditions at CAS 25-23-18.
Radionuclides are the primary contaminants in surface soils. The radionuclides are associated with
releases through direct contact with or by erosion and runoff from contaminated materials and
equipment stored historically and/or currently at variouslocationsin the facility. Remaining potential
sources of contamination to the soils of this CASinclude railroad cars (CAS 25-23-02), equipment
stored between Spurs M and N, and equipment stored near the western gate of the RMSF.

Surface geophysical surveys performed in April 2001 at several suspect locations did not locate any
anomalies indicative of buried objects or debris. Thisfinding is consistent with the use of the RMSF
as astorage facility, not adisposal facility. Thus, potential contamination at the RM SF is confined to
surface soil.
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Several assumptions are made regarding the location of contamination within the RMSF. One
assumption is that any incidental chemical contamination present within the site (e.g., hydraulic fluid
from railroad cars) will be colocated with known areas of radiological contamination. Thisis based
on assumption that the RM SF was used for storing radiologically contaminated materials, not
hazardous materials. Secondly, because radionuclides typically do not infiltrate into surface soils
more than afew inches under the climatic conditions prevalent at the NTS, any radiological
contamination within the RM SF will be identified through radiological soil surveys.

Lateral migration of contaminants, whether solubilized or in particulate form, is possible via
precipitation, runoff, and erosion. These driving forces will become enhanced if contamination
migrates into arroyos crossing through the site boundaries. Physical characteristics of the COPCS,
low precipitation, and high evaporation rates limit vertical migration.

A.1.3.5 CSM for CAS 25-99-16, Well USW-G3

ThisCSM applies only to CAS 25-99-16. Figure A.1-5 shows a generalized CSM constructed for
thissite. A cesium-137 source from adownhole geophysical logging tool was accidentally emplaced
in Well USW-G3 during drilling operations. The source is encased within cement at approximately
1,250 ft bgs within a plugged portion of Well USW-G3. The sourceis approximately 1,210 ft above
the water table, based on a depth to groundwater of 2,460 ft bgs (USGS, 1993).

Cesium-137 isthe only COPC at CAS 25-99-16. Asof 2001, the activity of cesum-137 remaining is
calculated to be 114.9 mCi. Cement and possibly adjacent bedrock are the affected media within the
CAS. Asdiscussed below, groundwater would not be affected due to lack of a mechanism to
transport cesium-137 to the saturated zone.

A pathway to potential receptorsis currently not present since the source isencased in cement and the
distances from the ground surface to the source and the source to groundwater are large (i.e., both are
approximately 1,200 ft). Given the low precipitation rate of less than 10 inches per year

(USGS, 1995b) and location of the source in the vadose zone, agueous transport of Cs-137 to
groundwater is not feasible. The only viable future exposure pathway isto intercept the source by
drilling through the plugged portion of the well.
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Conceptual Site Model for CAS 25-99-16, Well USW G-3
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Well USW-G3 islocated in the Yucca Mountain Site Characterization Project zone on U.S. Bureau of
Land Management (BLM) land. The BLM granted the DOE a right-of-way reservation for Yucca
Mountain Site characterization activities. Well USW-G3 iswithin an area of BLM land withdrawn
from subsurface exploration by Public Land Order 6802 (BLM, 1990). Thisland order, which will
expire September 2002, was established to maintain the physical integrity of the subsurface
environment for the Yucca Mountain Site Characterization Project.

A.1.4 Data Quality Objective Decision Flow

Figure A.1-6 depicts the decision flow process that will be applied to the investigation of CAU 168.
All CASswithin CAU 168 start at the beginning of the flow process. The decision diamonds with
shadows are key points in the flow path in which a CAS may proceed to the end point of the process
(i.e, theinvestigation is complete). Therefore, resolving these decisions are the focus of the DQO
process. Details regarding criteriaand metrics that need to be met in order to resolve these decisions
arethe focus of DQO Steps 3 and 7 of both the Phase | and Phase I1 DQO processes. Decision points
which require that a consensus be reached between NNSA/NV and the NDEP prior to continuing are
indicated in the diagram with asterisks. Contingencies are built into the process in the event new
information indicates that a CAS should move directly to a Phase I investigation.

Sufficient information about CAS 25-99-16 (USW-G3) has been collected through historical
documentation and the CSM regarding the nature and extent of contamination and potential risk to a
receptor such that a preferred corrective action aternative can be selected for site closure. Following
the decision flow path, the site bypasses Phase | due to the known presence of Cs-137 contamination,
continues through with positive responses to the decision points of nature and extent to reach the
“completed investigation” end point. Therefore, this CAS will not be addressed in the DQO process
and the selection of a corrective action will be addressed inthe CADD. The existing site information
is documented in Section 2.0 of the CAIP.

All other CASs, except 25-23-02, 25-23-18, and 25-23-13, are expected to follow the flow path to a
Phase | data collection. Therailroad cars (CAS 25-23-02), surface soils at the RMSF

(CAS 25-23-18), and materials at the TTF (CAS 25-23-13) are known to be radiologically
contaminated, so these CASs will advance directly to a Phase |1 investigation.
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CASs:
25-16-01 25-16-03 25-19-02 26-19-02
26-08-01 26-17-01 25-34-01 25-34-02
25-23-02 25-23-18 25-99-16 25-23-13
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Figure A.1-6
Data Quality Objective Decision Flow
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A.2.0 Seven-Step DQO Process for Phase | Investigations

This section discusses the seven-step DQO process for Phase | investigations. The objective of a
Phase | investigation isto determine whether or not contaminants of concern are present at potentially
unacceptable risks to human health, thereby requiring further investigation.

A.2.1 Step 1, State the Problem

It isunknown if hazardous and/or radioactive contamination is present; thus further investigation is
required.

A.2.2  Step 2, Identify the Decisions

The following is the Phase | investigation decision:

» Determine whether COPCs are present above PALS.

Analytical sample data may be collected for a site prior to investigation in order to provide data for
waste management and/or health and safety decisions. Thisdata, if generated, will be evaluated to
determine if it can be used in any of the decisions.

A.2.2.1 Alternative Actions to the Decisions

The following is the alternative action to the decision:

* If no COPCs exceed PALSs, further assessment is not required and results will be documented
inthe CADD. If any COPCs exceed PALSs, aPhase Il investigation will be conducted at the
CASto determine exact nature and extent of contamination.

A.2.3 Step 3, Identify Inputs to the Decision

Prior to resolving the Phase | decision, best management practice activities will be performed as
identified in and according to the CAIP. All completed best management practice activities and their
results will be documented in the CADD.

If existing information and/or field observations following best management practice activities
indicate that the site islikely contaminated with COPCs above PALs, then the CAS moves directly to
aPhase Il characterization. On the other hand, if information is insufficient to indicate the presence
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of contamination, then a Phase | assessment will be appropriate to determine the presence or absence
of contamination. Based on existing information, three CASs (25-23-02, 25-23-18, and 25-23-13)

will advance directly to aPhase Il investigation (described in Section A.3.0).

In order to resolve the Phase | decision of determining if contamination is present above PALS,
sample data must be collected and analyzed following two criteria: (1) if contamination is present
within the CAS, it will be sampled; and (2) the analyses must be sufficient to detect any
contamination present within those samples. Table A.2-1 provides the information/data need to meet
these two criteriaas well as the information metric by which to measure that the appropriate
information was collected to meet the criteria. The last column addresses the quality metric required
for a particular data collection activity and is determined by the intended use of the resulting datain
decision making.

Other identified information needs which are not directly related to the principal study questions are
listed below and will be discussed in detail in Section 4.0 of the CAIP:

» Collect GPS coordinates of all sample locations and delineation of boundaries of CAS
features (e.g., foundations).

» Perform housekeeping activities on miscellaneous debris at various sites.
» Collect datato make appropriate waste management/disposal decisions.

A.2.3.1 Determine the Basis for the Preliminary Action Levels

Laboratory analytical results will be compared to the following PALs to evaluate if COPCs are
present and require further investigation:

» EPA Region 9 Risk-Based Preliminary Remediation Goals for Industrial Soils (EPA, 2000).

» TPH concentrations above the TPH limit of 100 ppm per the Nevada Administrative Code
(NAC) 445A.2272 (NAC, 2000c)

» Background concentrations for RCRA metalswill be evaluated when natural background
exceeds the PAL (i.e., arsenic). Background is considered the mean plus two times the
standard deviation of the mean based on data published in Mineral and Energy Resource
Assessment of the Nellis Air Force Range (NBMG, 1998).
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Table A.2-1
Phase | Identified Information/Data Needs to Resolve Decision

Criteria 1 - If Contamination is present in the CAS, it will be sampled

Information/Data Needs Information Metric Quality Metric?

Determine sample locations that would The CAS-specific metrics are described in DQO Step 7.

. S . ualitative
contain contamination, if present Q

Locations will be selected based on biasing factors. Semiquantitative

Collect les from those locati Quantitative
oriect samples from those locations Minimum number of samples will be submitted for analysis.

Criteria 2 - If contamination is present in samples at concentrations above PALSs, it will be detected

Information/Data Needs Information Metric Quality Metric?

All Phase | soil samples will be analyzed for gamma spectroscopy to detect the presence of
potential radionuclide at concentrations above PALs.

Analyze all soil samples from CASs 25-16-01, 25-16-03, 25-19-02, 26-19-02, 26-08-01,

Perform analyses that would detect 26-17-01, and 25-23-18 for TPH (oil and diesel), VOCs, SVOCs, RCRA metals, and PCBs. Quantitative

contamination present at concentrations
above PALs Analyze all soil samples from CASs 26-19-02, 26-17-01, and 26-08-01 for beryllium.

Collect radiological scanning survey data and swipe counting data for free-release

determination at CASs 25-34-01 and 25-34-02 Semiquantitative

Other Phase | Information Needs

Information/Data Needs Information Metric Quality Metric?

A geophysical survey will be conducted at qualifying CASs to identify anomalies that would

Determine extent of waste for landfill L .
indicate the extent of disposal cells.

CASs that do not have Phase Il
investigation.

Semiquantitative

Pothole will be excavated at two locations per cell to verify geophysical data.

#Quantitative data measure the quantity or amount of a characteristic or component within the population of interest. These data require the highest level of QA/QC in collection
and measurement systems because the intended use of the data is to resolve primary decisions (i.e., rejecting or accepting the null hypothesis) and/or verifying closure stan-
dards have been met.

Semiquantitative data indirectly measure the quantity or amount of a characteristic or component. Inferences are drawn about the quantity or amount of a characteristic or com-
ponent of interest because a correlation has been shown to exist between the indirect measurement and the results from a quantitative measurement. The QA/QC require-
ments on semiquantitative collection and measurement systems are high but may not be as rigorous as a quantitative measurement system. Semiquantitative data contribute
to decision making but are not used alone to resolve primary decisions. The data are often used to guide investigations toward quantitative data collection.

Qualitative data identify or describe the characteristics, components, or features of the population of interest. The QA/QC requirements are the least rigorous on data collection
methods and measurement systems. Professional judgement is often used to generate qualitative data. The intended use of the data is for information purposes, to refine con-
ceptual models, and guide investigations rather than resolve primary decisions. This measurement of quality is typically assigned to historical information and data where
QA/QC may be highly variable or not known.
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» For COPCs without established PRGs, a protocol similar to EPA Region 9 will be used in
establishing an action level; otherwise, an established PRG from another region will be
chosen.

» For radiologically contaminated materials and structures, the total residual surface
contamination for unrestricted release of materials and equipment to the general public
allowed by DOE Order 5400.5 (DOE, 1993) and as defined in the NV/YMP Radiological
Control Manual (DOE/NV, 2000).

» ThePALsfor radiological results are isotope-specific for the radionuclides identified and are
defined as the maximum concentration for that isotope found in environmental samples taken
from undisturbed background location in the vicinity of the NTS, as presented in McArthur
and Miller (1989), Atlan-Tech (1992), and BN (1996).

A.2.3.2 Potential Sampling Techniques and Appropriate Analytical Methods

Samples will be collected at biased sampling locations by hand augering, backhoe excavation,
direct-push, or drilling techniques as appropriate. Sample collection and handling activities will
follow standard procedures. Section 3.0 and Section 6.0 of the CAIP provides the analytical methods
and laboratory requirements (i.e., detection limits, precision, and accuracy requirements) to be used
when analyzing the COPCs aslisted in Table A.2-1. Unless otherwise required by the results of this
DQO and stated in the CAIP, this investigation will adhere to the Industrial Sites QAPP

(DOE/NV, 1996).

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

The purpose of this step is to define the target population of interest and specify the spatial and
temporal features of the population that are pertinent for decision making.

A.2.4.1 Define the Target Population
The target population for each CASisdefined in Table A.2-2.

A.2.4.2 Determine the Spatial and Temporal Boundaries

The spatial boundaries that apply to each CAS are defined in Table A.2-3 and encompass the area
under investigation for that CAS. Each CAS s considered geographically independent. Although
CASs 25-34-01, 25-34-02, and 25-23-02 are |ocated within the boundaries of CAS 25-23-18, their
boundaries are distinct and will be considered separate for investigation purposes.
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Table A.2-2
Target Populations for CASs
CAS Target Population
25-16-01 COPC concentrations within surface® and subsurface soils
25-16-03 COPC concentrations within surface and subsurface soils
25-19-02 COPC concentrations within surface and subsurface soils
26-19-02 COPC concentrations within surface and subsurface soils
26-08-01 COPC concentrations within surface and subsurface soils
26-17-01 COPC concentrations within surface and subsurface soils
25-23-18 COPC concentrations within surface and subsurface soils
25-34-01 Radionuclide concentrations on surface of concrete walls
25-34-02 Radionuclide concentrations on surface of concrete walls
25-23-02 Radionuclide concentrations of railroad car materials and equipment stored on cars;
COPC concentrations in fluids within cars (primarily a concern for the locomotives)
25-23-13 Radionuclide concentrations on surface of materials and associated building
structures

#Defined as 0- to 6-inch vertical soil interval.

Temporal boundaries are those time constraints set up by weather conditions and project schedulesin
the baseline. Temporal constraint due to weather conditions are not expected in Areas 25 and 26.
However, rainfall and snow events will place constraints on sampling and surveying of radiologically
contaminated soils because of the attenuating effect of moisture on al pha/beta-emitting radionuclides.
There are no time constraints on collecting samples as environmental conditions at all sites will not
significantly change in the near future, and conditions would have stabilized over the last 10 to

40 years since last used. Current schedules for submitting the CAIP are September 28, 2001, for the
Draft CAIP and November 30, 2001, for the Final CAIP. Field work is currently scheduled to begin
in FY 2002.

A.2.4.3 Identify Practical Constraints

The NTS-controlled activities may affect ability to characterize these sites. Table A.2-4 indicates
other practical constraints that may be encountered at each CAS.
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Table A.2-3
Phase | Spatial Boundaries ldentified for CASs Within CAU 168
CAS Spatial Boundary
25-16-01 Area of visible debris adjacent to soil mound, including soil mound; will

include any geophysical anomalies identified by surveys

25-16-03 Boundary of landfill marked by monuments

25-19-02 Geographic area that encompasses each of the five geophysical
anomalies

26-19-02 Physical boundaries of concrete barrier walls and base

26-08-01 The extent of visible debris on north side of arroyo and 200 ft to the

north away from the wash

26-17-01 Physical boundaries of basin surrounding the outfall area; includes the
length of underground piping from outfall to building foundation

25-23-18 The outer perimeter fence

25-34-01 Concrete walls from wall base to roof, including vent

25-34-02 Concrete walls from wall base to roof, including vent

25-23-02 Railroad cars including equipment and materials storied on them
25-23-13 Vent hood and its system components within the laboratory to the roof

area and adjacent building structures (e.g., wall behind hood)

A.2.4.4 Define the Scale of Decision Making

The scale of decision making is defined as each individual CAS so that individual CASs may be
advanced to a Phase || characterization, if necessary, rather than submitting the entire CAU. The
scale also allows for corrective actions appropriate to each CAS rather than the entire CAU.

A.25 Step 5, Develop a Decision Rule

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

A.25.1 Specify the Population Parameter

Because the sampling design is biased towards likely locations of contamination, the population
parameter will be the maximum observed concentration of each COC within each CAS.
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Table A.2-4
Practical Constraints Identified for CAU 168
Topography/Site Structures
cas | Uilestienyto | Coneone | (eg, mateiae | A Subjc
Planned Effect Planned Restrictions®
Activities Activities
25-16-01 No No No No
25-16-03 No No No Yes
25-19-02 No No No No
26-19-02 No Yes Yes Yes
26-08-01 No No Yes Yes
26-17-01 Yes No Yes Yes
25-23-18 Yes Yes Yes Yes
25-34-01 Yes No Yes Yes
25-34-02 Yes No Yes Yes
25-23-02 No No No Yes
25-23-13 Yes No Yes Yes

#Utility constraints are subject to change as detailed information is collected prior to commencement of
investigation activities and will be appropriately documented.
PAccess restrictions include both scheduling conflicts on the NTS with other entities and areas posted as
contamination areas requiring appropriate work controls.

A.2.5.2 Choose an Action Level
Action levels were defined in Step 3 (Section A.2.3).

A.2.5.3 Measurement and Analysis Methods

This step was previoudy addressed in Step 3 (Section A.2.3.2). The measurement and analysis

methods given in Section 6.0 of the CAIP are capable of performing over the expected range of

values, and the detection limit of the measurement method to be used is less than the action limit for

each COPC.

A.2.5.4 Decision Rule

If laboratory data indicate the maximum observed concentrations of COPCs are below PALswithin a
CAS, then further investigation at that CASisnot required. If |aboratory data indicate concentrations
of a COC exceed PALSs, then proceed to Phase | investigation.



CAU 168 CAIP
Appendix A
Revision: 0

Date: 11/26/2001
Page A-26 of A-50

A.2.6  Step 6, Specify the Tolerable Limits on Decision Errors
The sampling approach for the Phase | investigations relies upon biased samples; therefore, statistical
analysisis not appropriate.

The baseline condition (i.e., null hypothesis) and aternative condition for the Phase | investigation
are:

» Baseline condition - COPCs are present above PALS
* Alternative condition - COPCs are not present above PALS

A.2.6.1 False Rejection Decision Error

The false rejection or apha error would mean accepting that COPCs are not present above PALS
when they redlly are, increasing risk to human health and environment.

The false rejection decision error is controlled by meeting the following two criteria: (1) having a
high confidence that the sample locations selected will identify COCs above PALs if present within
the CAS; and (2) having a high degree of confidence that analyses conducted will be sufficient to
detect any COCs present in the samples. To satisfy that the first criteriais met, locations for Phase |
samples will be chosen using biasing factors as described in Step 7 (sample design). To meet the
second criterion, all sampleswill be analyzed for the appropriate COPCs as defined in Table A.2-1
using the analytical methods provided in Section 6.0. Following established quality assurance
procedures during sample collection, handling, and analysis, as well as during the evaluation of
results protects against fal se negatives.

A.2.6.2 False Acceptance Decision Error

The false acceptance error or beta error would mean accepting that COCs are above PALs when they
are not, resulting in increased costs for unneeded characterization.

The false acceptance decision error is controlled by protecting against false-positive analytical
results. False-positive results are typically attributed to laboratory errors and sampling/handling
errors. Quality assurance/quality control samples such asfield blanks, trip blanks, |aboratory control
samples, and method blanks should minimize the risk of afalse-positive analytical result. Other
factors are following established procedures for decontamination of sampling equipment to avoid
cross contamination, and using clean sample containers.
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A.2.6.3 Quality Assurance/Quality Control

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

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

» Source blanks (1 per batch of equipment or supplies[e.g., direct-push liners or
decontamination water])

» Field duplicates (minimum of 1 per 20 environmental samplesor 1 per CASif less than 20
collected)

* Field blanks (minimum of 1 per 20 environmental samples or 1 per sampling location)

» Matrix spike/matrix spike duplicate (minimum of 1 per 20 environmental samplesor 1 per
CASif lessthan 20 collected)

Additional QC samples may be submitted based on site conditions.

Quality data indicators of precision, accuracy, comparability, completeness, and representativeness
aredefined in the Industrial Sites QAPP (DOE/NV, 1996). Sensitivity has been included asaDQI for
laboratory analysis. Site-specific data quality indicators are discussed in more detail in Section 6.0 of
the CAIP.

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

The objective of the Phase | investigation strategy is to determine whether COPC concentrations are
present above PALs. Laboratory analytical results from this phase will be used to confirm the
presence or absence of COPCs and if the concentrations exceed PALs. If field data generated during
the course of the Phase | investigation strongly indicate that COPCs are above PALS, the
investigation may proceed directly to a Phase Il characterization without support of analytical results
(i.e., heavy concentrations of hydrocarbon staining and odor). The COPCs determined not to be
present in Phase | may be eliminated from further consideration during a Phase |1 characterization
effort.
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A biased sampling strategy will be conducted at CAU 168 during Phase | to target areas with the
highest potential for contamination, if it were present anywhere within the CAS. The justification
behind the selection of biased sample locations will be based on avariety of biasing factors to meet
the criteriathat if contamination were present anywhere within the CAS, it will be sampled. A
generd list of the biasing factors to be considered during the selection of the location are indicated
below. Asthe sampling strategy for each CAS is provided, the primary biasing factors used in
justifying a sample location will be described:

» Visud indicators such as staining, discoloration, and/or textural discontinuities
* Location of debriswaste

» Odor

» Elevated screening results

» Geophysical survey data

* Radiological survey data

» Physical and chemical characteristics of contaminants

* Known source and location of release

» Geologic and/or hydrologic conditions

* Process knowledge and experience at similar sites

In the absence of other biasing factors, default sampling locations are described for each CAS.

A.2.7.1 CAS 25-16-01, E-MAD Construction Waste Pile

Site preparation activities will include surface geophysical and radiological surveys, and general
housekeeping to pick up and dispose of objects and debris (e.g., pieces of metal and wood) present on
the ground surface. The geophysical survey will consist of electrical imaging methods and possibly
ground-penetrating radar to aid in confirming and/or determining the location and configuration of
the buried waste pile. Although radionuclides are not expected COPCs, aradiological survey will be
performed on surface soils in the area where construction waste is assumed to be buried to identify
any potential areas of radiological contamination. The soil mound present at the site will also be
included in the surveys. The geophysical survey will not serve as a biasing factor, but instead allows
confirmation of the configuration of the waste pile.

Assuming that the waste pile is alinear feature, a minimum of three excavations will be made
perpendicular to the long axis of the feature to access and collect biased soil samples. Each
excavation will be continued to the depth of the waste/native soil interface and will have a minimum
of one sample collected based on the primary biasing factors of staining, odor, screening, and/or
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textural discontinuities. Additional biasing factors may be identified during the course of the
investigation. A minimum of one sample per identified biasing factor will be collected and submitted
for analysis. If no biasing factor isidentified, the first 12 in. of soil below the waste/native soil

interface will be submitted for analysis.

If the geophysical surveys locate discontinuous anomalies, then geophysics becomes a primary
biasing factor in determining locations of excavations to identify and/or confirm buried waste and
access potential sample locations. The same biasing factors as described above will apply in
determining sample locations within these excavations.

An additional excavation will target the soil mound. If the mound contains waste or debris, a biased
soil sample will be collected. To support decisions regarding closure aternatives, the boundaries of
the buried construction waste pile will be determined by excavation. For the small surface waste pile
located north of the soil mound, a minimum of one surface soil sample will be collected from beneath
surface debris using the primary biasing factors of staining, odor, screening, and/or process
knowledge.

A.2.7.2 CAS 25-16-03, MX Construction Landfill

Two linear trending subsurface features were identified in previous geophysical surveys at the MX
construction landfill and will be investigated as the buried construction waste. Site preparation
activities will include general housekeeping to pick up and dispose of objects present on the ground
surface.

A minimum of three excavations will be made perpendicular to the long axis of both linear trending
features, for atotal of six excavations, to determine the types of debris present and access potential
sampling points. Each excavation will be continued to the depth of the waste/native soil interface and
will have a minimum of one sample collected based on the primary biasing factors of staining, odor,
screening, and/or textural discontinuities. Additional biasing factors may be identified during the
course of theinvestigation. A minimum of one sample per identified biasing factor will be collected
and submitted for analysis. If no biasing factor isidentified, thefirst 12 in. of soil below the
waste/native soil interface will be submitted for analysis.
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A.2.7.3 CAS 25-19-02, R-MAD Waste Disposal Site
Site preparation activities will include general housekeeping to pick up and dispose of objects and
debris currently present on the ground surface.

Because process knowledge suggests that equipment was stored at this site, rather than disposed in
the subsurface, geophysical anomalies will be used as a primary biasing factor in determining where
to excavate. A minimum of one excavation will be made at each anomaly to determine whether or
not material is present. The excavation will not continue past 5 ft bgs if material is not identified.
Thisis a reasonable depth based on geophysical results and the assumption that material would be
close to the surface since the area was not originally designated as a burial waste dump. If buried
material is found, the excavation will continue until the waste/native soil interface isidentified. A
minimum of one sample per excavation will be collected and submitted for analysis based on the
primary biasing factors of visual indicators, odor, and screening. If these biasing factors are not
evident, then a soil sample will be collected from the first 12 in. of soil below the waste/native soil
interface.

If the geophysical anomalies are attributed to natural materials (e.g., boulders or caliche layer) and no
evidence of contamination is found within an excavation, a minimum of three surface soil samples
(0-6 in.) will be collected based on the highest radiological survey results within the defined spatial
boundaries or areas of surface debris.

A.2.7.4 CAS 26-19-02, Pluto Contaminated Waste Dump #2

This CAS iswell-bounded spatially by the presence of concrete walls that form an enclosed pit.
Geophysical surveys show the presence of a buried linear feature along the southeastern edge of the
dump; it is thought that thisfeature is aburied sloping concrete wall identified from historic
photographs. Other than the anomaly thought to represent the sloping wall, anomalies are not
observed in the geophysical data. To determine the feasibility of using a backhoe excavation
technique for accessing sampling locations within potentially radiologically contaminated soil and
materials, a direct-push may be performed within the soil at one or more locations.

A minimum of three excavations extending to the base of the concrete pit will be performed to
determine the types of debris present and access potential sampling points. Each excavation will have
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aminimum of one sample collected based on the primary biasing factor of radiological field
screening. Additional biasing factors may be identified during the course of the investigation. A
minimum of one sample per identified biasing factor will be collected and submitted for analysis. If
no biasing factor isidentified, soil sampleswill be collected at the base of the concrete pit and
submitted for analysis.

A.2.7.5 CAS 26-08-01, Pluto Building 2204 Waste Pile/Burn Pit

This siteis divided into four distinct populations: soil piles, miscellaneous debris, construction
debris, and the burn pit soil. The minimum number of soil samples to be collected and the primary
biasing factors in selecting sample locations for each population are identified in Table A.2-5. Each
sample collected will be submitted for analysis. Additional biasing factors may be identified during
the course of the investigation. A minimum of one sample per identified biasing factor will be
collected and submitted for analysis. It isassumed that if any samples within a population have
COPC concentrations above PALS, the population as awhole is contaminated and will proceed to
Phase Il. Additional Phase | activities will consist of adequately defining the footprint of each
population present at the site to approximate potential waste volumes and aid in developing the

Phase Il strategy.
Table A.2-5
Phase | Criteria for Waste Pile/Burn Pit Sampling
Population Burn Pit Soil Piles Metal debris Construction debris

No. of samples

Minimum of 1 per
area or minimum
of 1 per biasing
factor

Minimum of 3 or
minimum of 1 per biasing
factor, whichever is
greater

Minimum of 3 or
minimum of 1 per biasing
factor, whichever is
greater

Minimum of 3 or
minimum of 1 per biasing
factor, whichever is
greater

Biasing factors

Location of fused
rock

Photo with pit
location

Visual indicators

Source and release of
COPCs

Visual indicators

Visual indicators

A.2.7.6 CASs 25-34-01 and 25-34-02, NRDS Contaminated Bunkers

The target population for Phase | activities for the bunkers is the concrete surface from the ceiling to
the base of the wall where it intersects the soil. Thisincludes the exterior walls outside the entrance
to each bunker and the inside roof areawith vents. A radiological scanning survey will be performed
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over 100 percent of the concrete surface from these areas. A minimum of five swipes will be taken
and counted to assess the potential for removable contamination. The primary biasing factor in
selecting locations for swipes will be the results of the radiological scanning survey.

A.2.7.7 CAS 26-17-01, Pluto Waste Holding Area

There are two primary biasing factors identified for the waste holding area: physical characteristics
of the contaminants and radiological survey results.

Based on the physical characteristics (i.e., high or low solubility, high or low density, and large or
small particle size) of the contaminants, if concentrations above PALs are present they will be located
at three preferential locations. These locations include the surface and near-subsurface at the outfall
pipe, where contaminants with characteristics of large particle size, low solubility, and high density
would tend to accumulate; the near-surface and subsurface at the lowest surface elevation, where
contaminants of high solubility and low density would tend to accumulate; and the near the base of
the historically lowest elevation, where contaminants of higher density would tend to accumulate.

Radiological survey results indicate there are additional areas in the basin above background
radiological levels. A minimum of one sample location will be collected based on the highest
radiological survey result.

Based on the two primary biasing factors described above, a minimum of four sampling locations
have been identified. Each sample location will consist of two discrete sample depth intervals. One
sample will be collected at the surface (O to 6 inches) within the basin. The second sample interval
will be selected at the discretion of the Site Supervisor from additional biasing factors such as
staining, odor, screening results, or textural discontinuity, identified during the course of
investigation. A minimum of one sample per identified biasing factor will be collected and submitted
for anaysis.

In addition to the basin, there is a radioactive effluent pipeline associated with this system. Manholes
and cleanouts will serve as access points to the pipeline. These access points will be opened, and a
visual ingpection of the pipeline will be conducted. If sediment is present, it will be collected and
analyzed. If sediment is not present within the manhole, alimited radiological survey of accessible
portions of the pipeline will be performed and swipes may be collected and analyzed to support
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decisions to meet the free-release criteria. These data may be obtained “remotely” using extended
probe cables and attaching swipes to long-handled tools.
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A.3.0 Seven-Step DQO Process for Phase Il Investigations

This section discusses the seven-step DQO process for CASs where contamination above PALsis
known to exist. The sitesmust be characterized (i.e., Phase 1) to provide datato support the selection
of acorrective action alternative.

A.3.1 Step 1, State the Problem

The exact nature and/or extent of contamination at these sites is unknown. Contamination at these
sites may present arisk to human health and the environment and additional data are required to
select a preferred corrective action aternative.

A.3.2 Step 2, Identify the Decisions

The following decisions to be resolved are arranged sequentially:

1. Determine the nature of contamination

2. Determine the extent of contamination equal to or above PALS

A.3.2.1 Alternative Actions to the Decisions

The following aternative actions are arranged sequentially:

1. If the nature of contamination has not been defined for the target population, then continue to
collect additional samples. If the nature has been defined, then continue to next decision of
determining the extent of contamination.

2. If the extent (vertical and lateral) of contamination above PALSs has been bounded, no further
characterization is necessary. If the extent of contamination above PALSs has not been bounded,
continue to collect required data (e.g., step-out sampling).

A.3.3 Step 3, Identify the Inputs to the Decisions

Previous sampling and/or survey efforts have provided some data to indicate the presence of
contamination; however, information is either too limited, too inconclusive, or nonrepresentative of
current conditions to accurately determine the nature and/or extent of contamination.
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Information/data needs related to resolving the two decisions of defining nature and extent of
contamination are provided in Table A.3-1. Information metrics provided in the second column are
waly's against which to measure the appropriate information/data need was collected to make
decisions. The last column addresses the quality metric required for a particular data collection
activity and is determined by the intended use of the resulting datain decision making.

Other identified information needs which are not directly related to the principal study questions are
listed below and will be discussed in detail in Section 4.0 of the CAIP:

» Collection of GPS coordinates of all sample locations and delineation of boundaries of CAS
features (e.g., foundations)

» Collection of datato make appropriate waste disposal decisions

A.3.3.1 Determine the Basis for Preliminary Action Levels

Laboratory analytical results will be compared to the PALSs, asindicated in Section A.2.3.1, to
evauate if COCs are present at levelsthat may pose an unacceptable risk to human health and/or the
environment and require a corrective action.

A.3.3.2 Potential Sampling Techniques and Appropriate Analytical Methods

Samples will be collected at biased sampling locations by hand augering, backhoe excavation,
direct-push, drilling, or other technique as appropriate. Sample collection and handling activitieswill
follow standard procedures. Section 6.0 of the CAIP provides the analytical methods and |aboratory
requirements (i.e., detection limits, precision, and accuracy requirements) to be used when analyzing
for the COCs. Unless otherwise required by the results of this DQO and stated in the CAIPR, this
investigation will adhere to the Industrial Sites QAPP (DOE/NV, 1996).

A.3.4  Step 4, Define the Boundaries of the Study

The following sections define the target populations, spatial boundaries, and temporal boundariesfor
CASswithin CAU 168.

A.3.4.1 Define the Target Population

The target population for each CASin Phase |1 are not expected to differ from those described for
Phase | in Section A.2.4.1.
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Decision 1 - Determine Nature of Contamination

Information/Data Needs

Information Metric

Quality Metric®

Determine nature of contamination

Nature is defined by the observed concentrations of contaminants detected in all Phase 1
and Phase Il samples collected within the areas of contamination.

Quantitative

Decision 2 - Determine Extent of Contamination

Information/Data Needs

Information Metric

Quality Metric®

Determine the extent of contamination

Samples will be collected from selected step-out locations as described in Step 7.

The sample must be submitted to a laboratory for analysis of COCs that have not been
bounded by previous sample locations.

Minimum of one sample, both vertically and laterally, with all COC concentrations below
PALs is needed to define extent.

Qualitative
Quantitative

Other information needs for corrective action decisions

Information/Data Needs

Information Metric

Quality Metric®

Determine potential waste volumes

A geophysical survey will be conducted at each qualifying CAS to identify anomalies that
would indicate extent of disposal cells.

Semiquantitative

. . . . . uantitative
Extent sampling will be completed to determine volume of material containing Q
contamination at concentrations exceeding any PAL.
. . Potential waste types will be determined using average contaminant concentrations from L
Determine potential waste types P g g Quantitative

all samples collected within the extent of the potential waste volume.

#Quantitative data measure the quantity or amount of a characteristic or component within the population of interest. These data require the highest level of QA/QC in collec-
tion and measurement systems because the intended use of the data is to resolve primary decisions (i.e., rejecting or accepting the null hypothesis) and/or verifying closure

standards have been met.

Semiquantitative data indirectly measure the quantity or amount of a characteristic or component. Inferences are drawn about the quantity or amount of a characteristic or
component of interest because a correlation has been shown to exist between the indirect measurement and the results from a quantitative measurement. The QA/QC
requirements on semiquantitative collection and measurement systems are high but may not be as rigorous as a quantitative measurement system. Semiquantitative data
contribute to decision-making but are not used alone to resolve primary decisions. The data are often used to guide investigations toward quantitative data collection.

Qualitative data identify or describe the characteristics, components, or features of the population of interest. The QA/QC requirements are the least rigorous on data collec-
tion methods and measurement systems. Professional judgement is often used to generate qualitative data. The intended use of the data is for information purposes, to
refine conceptual models, and guide investigations rather than resolve primary decisions. This measurement of quality is typically assigned to historical information and data
where QA/QC may be highly variable or not known.
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A.3.4.2 Determine the Spatial and Temporal Boundaries
The spatial boundaries that apply to each CASfor aPhase |l investigation are defined in Table A.3-2.
The boundaries encompass the area under investigation for that CAS and have been expanded to
represent stop or hold points during an investigation in which the scope of the characterization effort
may require reevaluation. Each CASis considered geographically independent. Although
CASs 25-34-01, 25-34-02, and 25-23-02 are located within the boundaries of CAS 25-23-18, their

boundaries are distinct and will be considered separate for investigation purposes.

Table A.3-2
Phase Il Spatial Boundaries Identified for CASs Within CAU 168
CAS Spatial Boundary
25-16-01 Extend 100 ft laterally in all directions from edges of buried debris.

Vertical boundary is 30-ft below base of buried debris.

25-16-03 Laterally, 100 ft beyond boundary of landfill marked by monuments.
Vertically, 30 ft below base of buried debris.

25-19-02 Laterally, bounded by R-MAD fence line on west side, then bounded
on other sides by area surveyed by geophysics; 30 ft vertically.

26-19-02 Extends 50 ft laterally beyond the concrete barrier walls and 30 ft
vertically past concrete base.

26-08-01 Extends 200 ft downstream beyond the visible debris on north side of
arroyo and 200 ft to the north away from the wash.

26-17-01 Extends 30 ft laterally beyond the edge of the basin and vertically 30 ft
from lagoon base. Includes 5 ft laterally along the length of
underground piping and 20 ft vertically below the piping from outfall to
building/test pad foundation.

25-23-18 Extends 50 ft beyond the outer perimeter fence, vertical boundaries
are 20 ft bgs.

25-34-01 Concrete walls from wall base to roof, including vent.

25-34-02 Concrete walls from wall base to roof, including vent.

25-23-02 Railroad cars including equipment and materials stored on them
25-23-13 Vent hood and its system components within the laboratory to the roof

area and adjacent building structures (e.g., wall behind hood).

Temporal constraints due to weather conditions are not expected in Areas 25 and 26. However, rain
and snowfall events will place constraints on sampling and surveying activities at radiologically
contaminated soil sites because of the attenuating effect of moisture on al pha/beta-emitting
radionuclides. There are no time constraints on collecting samples as environmental conditions at all
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siteswill not significantly change in the near future, and conditions would have stabilized over the
last 10 to 40 years since last used. Current schedules for submitting the CAIP are September 28,
2001, for the draft CAIP and November 30, 2001, for the final CAIP. Field work is currently
scheduled to begin in FY 2002.

A.3.4.3 Identify Practical Constraints

NTS-controlled activities may affect ability to characterize these sites. The other practical constraints
that apply to each CAS have been previously defined in Table A.2-4.

A.3.4.4 Define the Scale of Decision Making

The scale of decision making is defined for Phase Il based on the extent of contiguous contamination
within any CAS so that appropriate corrective actions can be conducted. Specifically at a waste
dump/landfill CAS, where a contiguous area of disposed waste or debrisis present, the scale of
decision making is defined as the whole area of waste/debris.

A.3.5 Step 5, Develop a Decision Rule

This step integrates outputs from previous steps with the inputs devel oped in this step into a decision
rule (“If....., then....” ) statement. This rule describes the conditions under which possible aternative
actions would be chosen.

A.3.5.1 Specify the Population Parameter

The population parameter will be the observed concentration of COCsin each sample.

A.3.5.2 Choose an Action Level

Action levels were previoudly defined in Step 3 of Phase | (Section A.2.3.1).

A.3.5.3 Measurement and Analysis Methods

The measurement and analysis methods used in Phase | will be applied in Phase Il and were
previously addressed in Step 3 of Phase | (Section A.2.3.2).
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A.3.5.4 Decision Rule

If existing and/or Phase | |aboratory data are insufficient to define the nature of contamination for the
target population, then collect additional characterization samples. If sufficient data are available to
define the nature of contamination, then determine if extent of contamination has been bounded.

If laboratory data determine COC concentrations are below the PALSs, then contamination has been
bounded and additional step-out sampling is not required. If COC concentrations of samples exceed
PALS, then the contamination has not been bounded and additional step-out sampling is required.

A.3.6 Step 6, Specify Tolerable Limits on Decision Errors

Based on the understanding of current conditions documented in the CSM, the sampling approach for
Phase Il investigation relies upon biased samples; therefore, statistical analysisis not appropriate.
The baseline condition and alternative condition are:

» Baseline condition - The extent of COC concentrations above PALs has not been bounded by
step-out sampling.

» Alternative condition - The extent of COC concentrations above PALSs has been bounded by
step-out sampling.

A.3.6.1 False Rejection Decision Error

The false rgjection or alphaerror would mean deciding that step-out sampling has bounded the extent
of contamination above PALswhen it hasnot. Thisdecision error would result in anincreased risk to
human health by not determining the full extent of contamination, thereby implementing an
inappropriate corrective action at the site that would not adequately protect against exposure to future
receptors.

Data collection activitieswill be designed to minimize the chances of making afalseregection (alpha)
decision error. The characterization of CAU 168 sites is based on biased sampling and will be
conducted under two basic assumptions regarding the area of contamination. Thefirst isthat areas of
contamination are contiguous, and secondly that the extent of COC concentrations decrease away
from the area of contiguous contamination. The criteriafor bounding the extent of contamination
greater than PALs requires that one “clean” laboratory analytical sampleis collected.



CAU 168 CAIP
Appendix A
Revision: 0

Date: 11/26/2001
Page A-40 of A-50

Following established QA/QC practices and standard procedures for data collection help minimize
false-negative analytical results.

A.3.6.2 False Acceptance Decision Error

The false acceptance or beta error would mean deciding that the extent of contamination above PALS
has not been bounded when it really has. The consequence of this decision error would result in an
unnecessary increase in the utilization of resources in implementing additional sample collection
and/or an inappropriate corrective action.

The false acceptance decision error is controlled by protecting against false-positive results.
False-positive results are typically attributed to |aboratory errors and sampling/handling errors.
Quality assurance/quality control samples such asfield blanks, trip blanks, 1aboratory control
samples, and method blanks should minimize the risk of afalse-positive analytical result. Other
factors are following established procedures for decontamination of sampling equipment to avoid
cross contamination, and using clean sample containers.

A.3.6.3 Quality Assurance/Quality Control
A discussion of QA/QC is provided in Section A.2.6.3.

A.3.7 Step 7, Optimize the Design for Obtaining Data

The Phase |1 efforts will consist of further characterizing sites where COCs have been confirmed to
be present above PALs during Phase | activities. Data obtained from this phase will be used to
determine the nature of contamination, and where the COC concentrations have decreased below
PALSs, thus defining the extent of contamination. Only the COCs determined to be present will be
analyzed for during the Phase |1 characterization effort.

For all CASsin Phase I1, with the exception of 25-23-02, 25-23-13, 25-34-01, and 25-34-02, | ateral
and vertical extent of contamination will be bounded by a minimum of one soil sample showing all
COC concentrations below PALs. Only laboratory analytical results can be used for making the
decision that extent of contamination has been defined. Thisisimplicit in the Phase I
characterization; therefore, it will not be repeated in the sections that follow.
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For CASs 25-23-02, 25-23-13, 25-34-01, and 25-34-02, the criteria stated above for extent of
contamination is not applicable, as conducting vertical and/or lateral step-outs may be inappropriate
based on the finite boundaries and nature of the material being characterized. The criteriafor
completing the characterization phase of each of these CASs are described in the relevant sections
below.

The spatial boundaries that apply to each CASfor aPhase Il investigation are defined in Table A.3-2.
If nature and/or extent of contamination is inconsistent with the CSM or extends beyond the spatial
boundaries identified in Table A.3-2, then work will be suspended, NDEP will be notified, and the
investigation strategy will be reevaluated (see Figure A.1-6). If contamination is consistent with the
CSM and iswithin spatial boundaries, then the decision will be to continue sampling to define extent.

A.3.7.1 CAS 25-16-01, E-MAD Construction Waste Pile

Phase |1 activities will consist of subsurface soil sampling to determine the nature and extent of
contamination. Backhoe excavation will be the primary investigation technique to access sample
locations; however, if the vertical extent of contamination is deeper or inaccessible to excavation,
then an appropriate direct-push or drilling technique will be used.

Assuming that a continuous area of debris was delineated during Phase |, a minimum of three
locations within the area of debriswill be sampled to define the vertical extent of COCs. At least one
sample location will include the Phase | sample with the highest concentrations of COCs above
PALs. Defining vertical extent of contamination will initially begin at the waste/native soil interface
and will proceed with depth until one* clean” sample has been collected. Biasing factorswill support
the selection of soil sampling interval(s) for analysis. At least four initial step-outsto bound lateral
contamination will be sampled outside the area of debris (as determined in Phasel). Theinitial lateral
step-outs will be located approximately 5 ft outward from the edge of the area of debris, and the
distance between subsequent step-outs will be 10 ft. These distances may be modified in the field by
the Site Supervisor, based on Phase | data and other biasing factors. The vertical depth of initia
lateral step-out locations will be based on the deepest contamination observed during sampling to
define vertical extent. The depth of subsequent step-outs will be based on the deepest contamination
observed at al locations. If field screening or other biasing factor suggests COCs are present above
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PALs at a step-out, additional step-out locations will be sampled until lateral and vertical
contamination has been bounded.

If Phase | activities indicate that contamination exceeding PALs s present only in discrete locations
(e.g., spill fromacontainer), Phase Il characterization will proceed asfollows. The vertical extent of
contamination will be determined at the Phase | location(s) where contamination exceeded PALs. To
bound lateral and vertical contamination, a minimum of three step-out locations, arranged in a
triangular pattern with the Phase | location in the center, will be sampled. Initial step-outswill be
located laterally a distance from the edge of the potential contamination determined as follows:. the
step-out distance will equal approximately one-half of the length of the long axis of the feature or
object that is assumed to be the potential contamination (step-out distance will not exceed 10 ft).
Initial step-outswill be at |east as deep as the vertical extent of contamination defined at the Phase |
sampling location. The spacing of subsequent step-outs will be twice the initial spacing defined
above. The depth of subsequent step-outs will be based on the deepest contamination observed at all
locations. The number, location, and spacing of step-outs may be modified by the Site Supervisor, if
warranted by site conditions.

If COCs exceeding PALs are detected during Phase | sampling of the soil mound, Phase |1
characterization activities will be similar to those described for a discrete area of contamination.
However, the lateral extent of contamination may be limited by the extent of the soil pileitself.

A.3.7.2 CAS 25-16-03, MX Landfill

Phase Il characterization will be the same discussed in Section A.3.7.1 for the E-MAD construction
waste pile. However, initial step-outs will be located approximately 10 ft outside of the boundaries of
the landfill, as defined by the four concrete monuments that mark the corners of the landfill.
Subsequent step-out locationswill be spaced 10 ft apart. The strategy for determining step-out depths
will beidentical to that given in Section A.3.7.1.

A.3.7.3 CAS 25-19-02, R-MAD Waste Disposal Site

Phase |1 activities will consist of soil sampling to determine the nature and extent of contamination.
As pointed out elsewhere, this CAS is somewhat unique compared to other CASsin the Waste
Disposal Sites CSM because buried waste/debris is not known to be present and is not expected.
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However, as a contingency, if contamination is identified within a continuous feature (e.g. trench or
pit) or at a discrete feature (e.g., small soil stain) during Phase | activities, Phase Il characterization

would be similar to that described for CAS 25-16-01 (Section A.3.7.1).

A.3.7.4 CAS 26-19-02, Pluto Contaminated Waste Dump #2

Phase |1 characterization activitieswill consist of confirming theintegrity of the concrete structure as
abarrier to migration (i.e., will determine if contamination extends into the soil outside of the waste
dump structure).

A minimum of four sample locations (one per side) will be excavated and/or drilled immediately
outside of the concrete walls. In the absence of biasing factors, the approximate midpoint of each
wall will betheinitial sample location, except for the back (northernmost) wall. Sampling point(s)
outside thiswall will be biased |aterally to the location of weep holes shown on Engineering
Drawing 2202-RR6 (Burns and McDonnell Engineering Co., 1960). Other biasing factorsfrom
Phase | may indicate more appropriate sampling locations outside of the concrete walls. The depth of
investigation will extend to the concrete footer to collect integrity samples for laboratory analysis. If
COCs are detected in concentrations above PALSs, additional step-out sampling will be conducted to
bound vertical and lateral contamination. The step-out spacing will be approximately 10 ft and may
be modified by the Site Supervisor based on site conditions. The depth of additional step-outswill be
based on the deepest contamination observed at all locations.

A.3.7.5 CAS 26-08-01, Pluto Building 2204 Waste Pile/Burn Pit

Phase Il activitieswould consist of additional surface soil sampling and possibly excavation sampling
to determine the extent of contamination for each population in which Phase | sampling indicated
contamination above PALs s present. Phase | characterization activities will include delineating the
areal extent (i.e., footprint) of each population.

This Phase |1 strategy applies to each population where PALS were exceeded. Sampling will
determine the vertical extent of contamination at each Phase | location where COC concentrations
exceed PALs. To establish the lateral extent of contamination, soil sampleswill be collected and
analyzed from aminimum of four step-outs located outside the footprint of the population. The
step-outs will be approximately 5 ft laterally from the edge of the footprint. Initial step-outswill be at
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least as deep as the vertical extent of contamination defined at the Phase | sampling location(s).
Lateral spacing of subsequent step-outs will be 10 ft, and the depth will be based on the deepest
contamination observed at all locations. The number, location, and spacing of step-outs may be

modified by the Site Supervisor, if warranted by site conditions.

A.3.7.6 CAS 25-23-13, ETL (TTF) Laboratory Radioactive Contamination

The objective of the Phase I investigation of the fume hoods, associated ventilation system, and other
radiologically posted areas/objectsin the TTF (Building 3124) is to determine the presence of
radiological contamination to meet free-release criteria of the materials. Defining the nature and
extent of contamination will be based on data resulting from radiological scanning surveys and swipe
collections limited to the materials and associated building structures. Because the criteriafor
meeting free release is different than comparing soil datato PRGs, the quality of data resulting from
radiological scanning surveys and swipe counting will be sufficient for decison making. The
laboratory fume hoods, accessible surfaces in contact with the hoods, duct work, roof vents, portions
of the TTF roof will be included in characterization activities. Other areas of the TTF and associated
objects that are radiologically posted (e.g., Soil Preparation Bay) will aso be included in
characterization activities.

Available engineering drawings will be reviewed and, using professional judgement, biased sample
locations will be determined where worst-case contamination may be expected. Sample locations
may also be determined by direct inspection of the TTF. At accessible locations (e.g., roof or wall),
radiological scanning survey data will be used to support selection of worst-case locations for swipe
collection. Areasthat are difficult to access may be surveyed or swiped “remotely” by increasing the
length of probe cables or collecting swipes with long-handled tools. All characterized materials are
expected to remain intact for future corrective actions, except for remote access points, if necessary.

A.3.7.7 CASs 25-34-01 and 25-34-02, NRDS Contaminated Bunkers

Scabbling or shot-blasting of concrete will be performed to determine the extent of contamination
into the concrete perpendicular to the surface of the wall or ceiling. The scabbling or shot-blasting
will take place at a minimum of two worst-case contamination locations determined by Phase |
characterization. Following scabbling or shot-blasting, the locations will be resurveyed to evaluate
the extent of contamination (i.e., determine if the contamination is limited to the surface of the
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concrete). Lateral extent of contamination will have been determined previously in Phase | during the
radiological scanning survey over 100 percent of the structure.

A.3.7.8 CAS 26-17-01, Pluto Waste Holding Area

Phase Il activities would consist of additional soil sampling to determine the nature and extent of
contamination. Phase |l activities may also consist of additional characterization of the effluent
pipeline extending from the Project Pluto Test Bunker (Building 2203) to the Waste Holding Area.

Soil samples will be collected from aminimum of four locations on the interior edges of the Waste
Holding Areabasin. At each location, a surface soil sample and a subsurface soil sample will be
collected for analysis. The depth of the excavations or boreholes will be sufficient to intercept the
horizon/interval where COC concentrations exceeding PALs were detected in Phase | sampling
locations.

Additional step-out locations will be sampled, if necessary, to define the extent of contamination.
The lateral spacing of the additional step-outs will be approximately 5 ft. If aberm is present, ason
the south and east sides, the step-out may be located at the outside base of the berm. The depth of
step-outs will be sufficient to intercept the horizon/interval where COCs were present above PALSIN
Phase | and subsequent samples. Only subsurface soil samples will be collected from step-outs
located outside of the basin, surface soil samples will not be collected from these locations. The
location, depth, and spacing of step-out sampling points may be modified by the Site Supervisor
based on site conditions.

Phase Il characterization of the radioactive effluent pipeline is dependent on the data and
observations obtained during Phase |. Several options for further characterization are available; the
selected method(s) will be dependent on site conditions. Manholes and cleanouts will serve as the
primary access points to the pipeline. Additional access points may be created by excavating a break
intheline. Excavated sections of pipe may be directly surveyed and swiped for radiological
characterization. A limited video survey may be performed using avideo mole. Large area swipes
may be collected using fish tape or pipe snake. In situ radiological characterization of the pipeline
may also be performed using specialized equipment.
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A.3.7.9 CAS 25-23-18, Area 25 Radioactive Material Storage Facility

Surface soil in portions of the RM SF isknown to be radiologically contaminated (Section A.1.3.4 and
Section A.1.4). For thisreason, theinvestigation of CAS 25-23-18 will proceed directly to Phase I1.
Phase || characterization activities at the RMSF will include radiological surface surveys and soil
sampling to define the nature and extent of contamination.

Best management practices for CAS 25-23-18 will include removal of various objects and equipment
currently present in the RM SF. Walkover and/or driveover radiological surveys of the ground surface
beneath and adjacent to these materials will be performed following their removal to identify any
additional areas of surface soil contamination. A radiological survey of ground surface between the
inner and outer fenceswill also be performed to confirm that contamination is not present in this area
or to identify additional locations of contamination. Some of the railroad cars (CAS 25-23-02) may
also be moved to support radiological survey activities at CAS 25-23-18.

Biased soil samples will be collected from locations where potential contamination is present, based
on biasing factors such as staining or radiological survey results. At these locations, the vertical
extent of potential contamination will be determined. The sampling intervals will be determined in
thefield, as guided by field-screening results. At aminimum, the O- to 6-in. depth interval will be
collected for analysis.

The radiological surface survey datawill define the extent of laterally continuous areas of
contamination. Soil samples will be collected from step-out locations and submitted for laboratory
analysisto confirm the radiological surface survey results (i.e., confirm the lateral extent of
contamination). Additional step-out locations will be sampled as required to determine the extent of
contamination. Lateral step-out spacingswill be 10 ft. The number, location, and spacing of
step-outs may be modified by the Site Supervisor, if warranted by site conditions.

As discussed above, the extent of laterally continuous areas of contamination will be defined by
step-out sampling. However, the extent of individua “hot spots” will not evaluated by sampling and
analysis. Theradiological surface survey datawill suffice to characterize hot spots.
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A.3.7.10 CAS 25-23-02, Radioactive Storage Railroad Cars

Based on data from previousradiological surveys, specific railroad cars are known to be radioactively
contaminated. For this reason, the investigation of CAS 25-23-02 will proceed directly to Phase 1.
The Phase Il investigation will generate the data required for a free-release determination and to
support other waste management decisions.

A radiological scanning survey will be performed over the accessible surfaces of each railroad car.
The survey will determine the nature and extent of radiological contamination. The survey will also
include the accessible portions of equipment and materials stored on some of the cars. If the survey
identifies radiological contamination, swipes will be taken from the cars and counted to assess the
potential for removable contamination. The primary biasing factor in selecting locations for swipes
will be the results of the radiological scanning survey.

Because of observed radiation levels, health and safety considerations may limit characterization of
certain cars (e.g., LASL NF car). To reduce radiation exposure rates and/or to reach otherwise
inaccessible areas, survey data may be obtained “remotely” using extended probe cables and
attaching swipes to long-handled tools.

The dimensions and volume of contaminated railroad cars, equipment, and materials will be
estimated. Documentation will be sufficient such that hot spots or other areas of contamination can
belocated at alater date. If residual fluids are present in the cars (this applies primarily to the two
locomotives), samples may be collected for analysis. The analyses would be for waste management
pUrpoSes.
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B.1.0 Project Organization

The NNSA/NV Project Manager is Janet Appenzeller-Wing, and her telephone number is (702)
295-0461. The NNSA/NV Task Manager assigned to CAU 168 is Kevin Cabble, and his telephone
number is (702) 295-5000.

The names of the project Health and Safety Officer and the Quality Assurance Officer can befoundin
the appropriate NNSA/NV plan. However, personnel are subject to change, and it is suggested that
the Project Manager be contacted for further information.
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Photographs Engineering Drawings
CAS 25-16-01 (1 page) CAS 25-16-03 (1 page)
CAS 25-19-02 (3 pages) CASs 25-34-01 and 25-34-02 (1 page)
CAS 25-23-13 (1 page) CAS 26-17-01 (2 pages)

CAS 26-08-01 (1 page) CAS 26-19-02 (1 page)
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CAS 25-16-01, Construction Waste Pile
Aerial Photograph 65125-12
EG&G/EM, 1965
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Geophysical Survey

CAS 25-19-02, Waste Disposal Site
Aerial Photograph 641-17-20
EG&G/EM, 1964
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CAS 25-19-02, Waste Disposal Site
Ground Photograph 663-39-6
EG&G/EM, 1966a
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CAS 25-19-02, Waste Disposal Site
Ground Photograph 663-39-3
EG&G/EM, 1966b
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R 7

CAS 25-23-13, Engine Test Laboratory (ETL) Lab Radioactive Contamination
Ground Photograph 252313p1
IT, 1999
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1996 and 1998
Bechtel Nevada Radiological Survey Results




Table D.1-1

1996 and 1998 BN Radiological Survey Results for CAS 25-23-02 Railroad Cars

(Page 1 of 2)
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Page D-2 of D-20

Date of Survey

Swipes (Removable)

Fixed + Removable (Total)

e e
o (e2] (o]
> [e'e) » »
& % ; ; Gamma Exposure
Location Railroad Car Name i 8. N s Alpha eta (dom/ L1000 Alpha Beta/Gamma (mRFSther)*
sl =1 8] 2 (dpm/100cm?)* eta (dpm/100cm’) (dpm/100cm?)* (dpm/100cm?)*
p=}
Sl el &8
N I
n n
Background (Gross) X Not Provided
X 0 0.10 Not Provided Not Provided 0.04
X 0.1 1.0 6.7 733 0.05
X 0.1 0.3 6.7 733 0.05
Spur “M” RMSF-1 X 7.35 24.21 0 36,000 0
Spur “N” Flatcar #2 X 10.39 12.74 Not Provided Not Provided 0.05
X 11.22 22.01 0 0 0
Test Vehicle #2 X 3.46 4.10 Not Provided Not Provided 0.05
X 0 4.4 0 1,200 0
Unlabeled X 0 4.10 Not Provided Not Provided 0.07
(gray reactor car)
X 3.48 6.6 25 200 0
Unlabeled X 0 6.26 Not Provided Not Provided 0.05
(yellow dump car)
X 3.48 0 0 0 0
Spur “O” LASL Nuclear Furnace X Not Provided Not Provided 5.0E+5 8.6E+6 70
X 0 19.21 Not Provided Not Provided 50.00

* Results have been reported as net values (i.e., the background levels have been subtracted from the total values).



Table D.1-1
1996 and 1998 BN Radiological Survey Results for CAS 25-23-02 Railroad Cars
(Page 2 of 2)
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Date of Survey

Swipes (Removable)

Fixed + Removable (Total)

e e
o (e2] (o]
> [e'e) » »
S % :. ;‘. Gamma Exposure
Location Railroad Car Name i 8. N s Alpha Beta Alpha Beta/Gamma (mRFSther)*
sl =| 8] & (dpm/100cm?)* (dpm/100cm?)* (dpm/100cm?)* (dpm/100cm?)*
p=}
=15l &] &
el=8|%
n n
Spur “O” A-5or T-6 X Not Provided Not Provided 150 2.9E+5 25
X 3.46 8.42 Not Provided Not Provided 5.0
X 3.48 11.00 289 1.2E+5 3.0
F-8 X Not Provided Not Provided 0 1200 0.0002
X 11.22 191.44 0 2.1E+5 0.8
F-2 11.22 4.4 0 5.4E+4 0
F-4 7.35 0 0 0 0
Spur “P” Unlabeled (blue flatcar X 6.92 10.58 Not Provided Not Provided 0.5
with yellow wheels)
X 3.48 26.41 0 2.5E+4 0
NRX-EST or T-2 X Not Provided Not Provided 150 2.0E+5 2.2
X 0 4.10 Not Provided Not Provided 3.0
X 3.48 22.01 0 2.0E+5 0.6
Phoebus-1B or T-5 X Not Provided Not Provided 0 3.8E+4 0.015
X 0 8.42 Not Provided Not Provided 0.050
X 3.48 292.67 0 1.4E+4 0
F-7 X 3.46 6.26 Not Provided Not Provided 0.05
X 0 5.92 0 150 0
Engine #2 0 12.57 0 120 0
Engine L-1 X 0 3.73 0 150 0
Spur “S” Unlabeled (blue flatcar X 0 0 0 0 0
with Dicalite)
Spur “L” T-4 X 0 2.2 100 2.8E+4 0.3
NRX-A6 3.48 13.2 150 4.5E+4 0.5




Table D.1-2

1998 BN Radiological Survey Results for CAS 25-23-18 Miscellaneous Equipment

(Page 1 of 2)
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Date of Swipes (Removable) Fixed + Removable (Total)
Survey
3 |3 Gamma
2|2
Object ® s ls Exposure
B N Alpha Beta/Gamma Alpha Beta/Gamma Rate
< é é (dpm/100cm?)* (dpm/100cm?)* (dpm/100cm?)* (dpm/100cm?)* (mR/hr)*
slele
21813
Background (Gross) X 0 0.10 Not Provided Not Provided 0.04
X 0.1 1.0 6.7 733 0.05
X 0.1 0.3 6.7 733 0.05
Red transportainer X 0 1.94 Not Provided Not Provided 0.05
X 0 3.73 0 200 0
Two Barrels X 3.46 6.26 Not Provided Not Provided 0.05
Baker fork lift X 7.35 0 0 21,000 0
Clark fork lift X 3.48 4.4 0 10,000 0
Welding positioner X 3.48 2.2 0 0 0
Stainless steel valve and fitters X 3.4 0 0 2,300 0
Victoreen “radiactor” meter (installed beta X 0 0 0 10,000 0
source)
Black drum w/ springs and misc. parts X 0 8.8 0 0 0
Stainless steel covers X 3.48 0 0 2,900 0
Metal stand X 0 2.2 0 4,900 0
Metal tank X 0 2.2 0 0 0
Metal pipe X 3.48 4.4 0 0 0
Box of railroad car brake parts X 0 5.92 0 0 0
Aluminum X 3.62 0 0 900 0
Metal stands X 3.62 10.31 0 0 0
Seven 3 ft metal covered concrete X 0 5.92 0 1,800 0
cylinders
Two pallets of metal stands and misc. X 7.64 8.12 0 0 0
equipment




Table D.1-2
1998 BN Radiological Survey Results for CAS 25-23-18 Miscellaneous Equipment
(Page 2 of 2)
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Date of Swipes (Removable) Fixed + Removable (Total)
Survey
|3
e |2 Gamma
Obiject X 1l1s |los Exposure
S BN RN Alpha Beta/Gamma Alpha Beta/Gamma Rate
T .
R R E (dpm/100cm?)* (dpm/100cm?)* (dpm/100cm?)* (dpm/100cm?)* (mR/hr)
E | E
slele
<
s |8 |8
One pallet of aluminum and metal stands, X 3.62 21.28 14.50
lifting bail, and misc. equip.
Two 12 ft long 1 ft diameter tanks X 3.62 8.12 0

* Results have been reported as net values (i.e., the background levels have been subtracted from the total values).
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2001 ITLV Radiological Survey Results
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and dose. Syrtuyey o Q

NRX Al +05+ cad on Soy_ Print Name: QQ SPSQ@

:Q —

(W Survey By:
= Sugnatllre % fi
— /
Drawing Attached: Yes No \/ Review By: cé‘)/ /Vﬁer&:v\ / /% S - 200/
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Instrument Model: __EVecra instrument Model: {vd [um 1R instrument Model AL
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Project Name: CHU  1(»8 PA

RADIOLOGICAL SURVEY FORM

Project Number: ‘7 99417

Revision: 0
Date: 11/26/2001
Page D-10 of D-20

Page 1 of _|

Survey Description: cb {\La m f\a"{ Lo
vevty 06 Iloracne HAcreq
oeXween M and AT Specs —
/

/'I

/

>

Survey Date: ‘f//u/o /

Print Name: (\ \D,(?\ gp@C\Q.

Survey By /M//W

Sldnature

/ %ﬂ S-1-200/

Drawing Attached: Yes No - Review By:
Signature
instrument (1) instrument (2) Instrument (3)

Instrument Model: . Eloctra instrument Model: Ludlpvma instrument Model

Instrument Nos.: 1339 Instrument Nos.. 123 RQ2 Instrument Nos.: f
Calibration Due: 10-14-9] Calibration Due: JiJez Calibration Due: ]
Efficiency: __\ {L,.t%r % [10% Efficiency: LA ] |
BKG: __& DO B 2141dpm BKG: BDupl[he ]
MDA: _ &\ RApea ALY MDA Ve v

Removable Contamination

Dose rate
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Information.
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Project Name:

SWIPE SAMPLE ANALYSIS FORM

PA 168 Rad and Geophysical Surveys

Project Number:

799417.01140015

CAU 168 CAIP
Appendix D
Revision: 0

Date: 11/26/2001
Page D-17 of D-20

Survey Description/Location:

Swipe survey of RMSF

rail and test cars

_—

/

L
/

/

Analysis Date:

System Technician:

Reviewed By:

4/16/01

Carl Speer mgg,\j Afb"""

lAlpha Bkg Count Rate (cpm):
Beta-gamma Bkg Count Rate (cpm).
Alpha Efficiency:

Beta-gamma Efficiency:

Alpha MDA (dpm):
Beta MDA (dpm):

Background Count Time (minutes)

(minutes)

12.70549552

Instrument Model:

66.70092276

Scaler Number:

10

Detector Number:

Calibration Due:

2929

91240

F4 S. MID TOP
F4 N MID TOP 0 83 -0.3[+- 20 47.5(+/- 533
F4 W 0 52 -0.3|+- 2.0 -21.31+/- 473
F4 S 0 58 -0.3{+/- 2.0 -8.0{+/- 485
F4 E. 1 54 2.8{+l- 6.5 -16.9|+- 477
F4AN 1 67 28[|+- 65 12.0j+/- 503
F§ W ' 0 61 -0.3j+- 20 -1.3j+/- 49.1
F8N 1 65 2.8|+- 6.5 7.5[+/- 499
Unmarked Car 0 49 -0.3]+- 20 -27.91+/- 466
Dump Car 1 62 2.8{+- 6.5 0.9|+- 493
Unmarked Car 0 57 -0.3{+- 20 -10.2|+/- 48.3

Page 10of 3



CAU 168 CAIP

Appendix D
Revision: 0
] Date: 11/26/2001
SWIPE SAMPLE ANALYSIS CONTINUATION FORM rege DB erDad
Project Name: PA 168 Rad and Geophysical Surveys Project Number: 799417.01140015
Survey Location:  Swipe survey of RMSF Analysis Date: 4/16/01 System Technician: Carl Speer
Unmarked Car 1 53 28{+- 65 -19.1|+- 47.5
TV#2 W ' 0 56 -0.3(+/- 20 -12.4{+- 48.1
TV#2 S 1 62 2.8|+/- 65 0.9}+/- 493
TV#2 N 0 59 -0.3|+/- 2.0 -5.8|+/- 487
TV#2 E 0 60 -0.3{+/- 20 -3.5{+/- 489
F8 E 1 52 2.8{+/- 65 -21.3|+/- 473
F8 S 0 50/ -0.3[+- 2.0 -25.7|+/- 46.8
Unmarked Car 0 51 -0.3{+- 2.0 -23.5]+/- 471
FC#2S 3 55 9.0{+/- 108 -14.6{+/- 47.9
FC#2N 1 . 63 2.8|+- 6.5 3.1+- 495 i

DUMP CAR E 1 44 2.8|+/- 6.5 -39.0}+/- 456
DUMP CAR S 1 . - 54 2.8|+- 65 -16.9]+/- 47.7
FC#2E 0 53 -0.3]+- 2.0 -19.4]+/- 475
FC#2 W 2 63 59{+/- 9.0 3.4|+- 495
NRXAB W 0 71 -0.3[+- 20 20.8]+/- 51.1
NRXA6 N ' 1 59 28{+- 65 -5.8|+/- 487

SCRAP1 0 77 -0.3{+/- 2.0 34.1i+/- 522 SCRAP BETWEEN CAR&STOP
F2 TOP1 1 74 2.8|+/- 6.5 27.5{+/- 516
F2 TOP2 0 67 -0.3[+- 2.0 12.0}+/- 503
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Revision: 0
SWIPE SAMPLE ANALYSIS CONTINUATION FORM Date: 11/26/2001
Page D-19 of D-20
Project Name: PA 168 Rad and Geophysical Surveys Project Number: 799417.01140015
Survey Location:  Swipe survey of RMSF Analysis Date: 4/16/01 System Technician: Carl Speer

F2 TOP3

PH-1B ne WHEELS 17 639 525+ 257

PH-1B NW BUMPE 1 66 28[+- 65 9.8+ 50.1
PH-1B NW BUMPE 0 61 03+ 20 3+ 49
PH-1BINSIDE 2 71 sol+ 9.0 20.8/+-  51.1
17918 N 0 68 03(+- 2.0 142+~ 505
17918 S 0 7 76 03|+ 20 31.9[+- 520
T2 NE END 0 63 03+ 20 31j+- 495
T2 N INSIDE FLOO 0 66 03}+- 20 9.8+~ 50.1
T2 S SIDE MID 0 63 03[+~ 2.0 34|+ 495 PIPE
T2 SE END 1 71 2.8l+- 65 20.8|+- 51.1
T4 SW 0 69 03[+ 20 16.4]+- 50.7
T4SE 1 71 28/+- 65 20.8]+- 511
T4 NE 0 62 03|+ 20 09+~ 493
T4 NW 0 57 03|+ 20 102+~ 483
BLUE CARSETOR 0 62 0.3[+- 20 0.9]+- 493
BLUE CAR NW TO 2 55 59+ 90 14.6[+- 479
BLUE CAR NE UN 0 54 03+ 20 69|+ 477
BLUE CAR SE UNI 1 62 28[+- 65 0.9}+- 493
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Appgr}di)f D
SWIPE SAMPLE ANALYSIS FORM Date: 1112672001

Page D-20 of D-20

Project Name: PA 168 Project Number: 799417.00000000

Survey Description/Location:
Swipe survey of RMSF RAIL AND TEST CARS Analysis Date: 4/17/01

/\/ System Technician: Carl Speer < h\//
. Podnt/Sign

= )
/ /) Reviewed By: 214 /p}./fg,,?d\/ f /=200

ATpha Bkg Count Rate (cpm): 0jAlpha MDA (dpm): 9.316770186|Instrument Model: 2929
Beta-gamma Bkg Count Rate (cpm): 56.8{Beta MDA (dpm): 64.31390657|Scaler, Number: 91240
Alpha Efficiency: 0.322|Background Count Time (minutes) 10}Detector Number:

Beta -gamma Efﬁmency i 0.451|Sample Count Time (mmutes) 1 Cahbratlon Due 11/1/01

4 FT STAND 5 1500 15.5(+- 13.9 3200.04+/-

FL1 BRAKE 0 48 0.0{+- 0.0 -19.5{+/- 454
FL 2 FLOOR 8 65 24.8|+- 176 18.2|+/- 48.9
RAIL TIE SPURM 9 286 28.0[+/- 186 508.2|+/- 821
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Revision: 0
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NEVADA ENVIRONMENTAL RESTORATION PROJECT
DOCUMENT REVIEW SHEET

Page E-1 of E-2

1. Document Title/Number: Draft Corrective Action Investigation Plan for Corrective Action Unit 168: Areas 25

and 26 Contaminated Materials and Waste Dumps, Nevada Test Site

2. Document Date: October 2001

3. Revision Number: 0

4. Originator/Organization: IT Corporation

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

6. Date Comments Due: October 25, 2001

7. Review Criteria: Full

8. Reviewer/Organization/Phone No.: John A. Wong, NDEP, 486-2866

9. Reviewer’s Signature:

10. Comment 11. Type* 12. Comment 13. Comment Response 14. Accept
Number/
Location
1) Section 3.2 Define and/or appropriately reference the free-release criteria for Text changed to read: ...free-release determination in Yes
Page 47 which swipe counts must meet. Also, indicate the course of action accordance with Table 4.2 of the N\.//Y.MP Raqun 'V'a’.‘“a"
3" Paragraph that will be taken in the event that free-release criteria is not met Rev. 4 (DOE, 2000a). Release criteria is established in
' units of activity per unit area (dpm). Laboratory analytical
data are presented in units of activity per mass or volume
Where is it established that laboratory data are not required to meet | (pCi/g). So laboratory analytical data are not appropriate for
free-release criteria? free-release determination. If the material does not meet the
free-release criteria the appropriate radiological controls will
be taken to manage the material.”
2) Section 3.2 “...PALs were calculated using data from NTS and surrounding Text was changed to read: “Radionuclide PALs were Yes
Page 49 region...” What PALs were calculated based on NTS data, calculated using data from the NTS and surrounding region
1% Paragraph radlol_oglcal PA!_s, field screening Iev_els, ch_emlcal PALs? PI_ease (Adams, 2000a and b).”
explain. Chemical PALs, as defined in Section 3.3.2, are defined as
EPA Region IX PRGs, and other applicable regulatory-based limits
that are already established, not levels that are calculated.
3) Section What is the TPH field screening level? The text in this bullet is Text chanaed to read: “The TPH field-screenina results Yes
331 ambiguous. greater than 75 ppm when measured usina an appropriate
e field-screening method (i.e., Hanby or other test kit).”
Page 55
2" Bullet
4) Section “Surface radiological surveys will be performed at CAS...” Will a Text added to reflect surface radiological survey will be Yes
431 radiological survey be pe_rformed at CAS 26—(_)8—01, as indicated _in conducted at CAS 26-08-01.
Page 61 Table 4-1? If so, please include text to describe the survey at this

2" Paragraph

CAS. If not, please modify Table 4-1.
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10. Comment 11. Type* 12. Comment 13. Comment Response 14. Accept
Number/
Location
5) Section Define, or explain how contaminants-bounding sample locations will | Text was added in Section 4.3.3. to read: “Details specifying | Yes
433 be determined. determination of contaminant-bounding sample locations

1% Paragraph
1% Sentence

are discussed for each CAS in Sections 4.3.3.1 to 4.3.3.10.”

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