( )

Nevada DOE/NV--897-REV 1
Environmental
Restoration
Project

Closure Report for Corrective
Action Unit 262: Area 25 Septic
Systems and Underground

Discharge Point, Nevada Test Site,
Nevada

Controlled Copy No.:
Revision: 1

July 2003

Environmental Restoration
%« Division /—N__/ym
L U.S. Déepartment of Energy

National Nuclear Security Administration
NM)




DISCLAIMER STATEMENT

Reference herein to any specific commercial product, process, or service by trade name,
trademark, manufacturer, or otherwise, does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the U.S. Government or any agency thereof or its contractors or
subcontractors.

AVAILABILITY STATEMENT

Available for sale to the public from-
U.S. Department of Commerce
National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161-0002
Telephone: 800.553.6847
Fax: 703.605.6900
E-mail: orders@ntis.gov
Online ordering: http://www .ntis.gov/ordering.htm

Available electronically at http://www.osti.gov/bridge

Available for a processing fee to U.S. Department of Energy and its contractors, in paper, from-
U.S. Department of Energy
Office of Scientific and Technical Information
P.O. Box 62
Oak Ridge, TN 37831-0062
Telephone: 865.576.8401
Fax: 865.576.5728
E-mail: reports@adonis.osti.gov




DOE/NV--897-REV 1

CLOSURE REPORT
FOR CORRECTIVE ACTION UNIT 262:
AREA 25 SEPTIC SYSTEMS
AND
UNDERGROUND DISCHARGE POINT,
NEVADA TEST SITE, NEVADA

Prepared for:
U.S. Department of Energy
National Nuclear Security Administration
Nevada Site Office
Work Performed Under Contract No. DE-AC08-96NV11718

Controlled Copy No.

Revision: 1

July 2003



THIS PAGE INTENTIONALLY LEFT BLANK

i



CLOSURE REPORT
FOR CORRECTIVE ACTION UNIT 262:
AREA 25 SEPTIC SYSTEMS
AND
UNDERGROUND DISCHARGE POINT,
NEVADA TEST SITE, NEVADA

Approved by: _SIGNATURE APPROVED Date: _7/3/2003

Janet Appenzeller-Wing, Project Manager
Industrial Sites Project

Approved by: SIGNATURE APPROVED Date: 7/3/2003

Runore C. Wycoff, Director
Environmental Restoration Division

il



THIS PAGE INTENTIONALLY LEFT BLANK

v



CLOSURE REPORT - CAU 262
Section: T able of C ontents
Revision: 1

Date: July 2003

TABLE OF CONTENTS

ACRONYMS AND ABBREVIATIONS ... e ix
EXECUTIVE SUMMARY . .. e e e e Xi
1.0 INTRODUCTION . ..t e e e e e e e e 1
1.1 PURPOSE .. 1

1.2 SCOPE . . 7

1.3 CLOSURE REPORT CONTENTS ... ... i 8

1.3.1 Data Quality Objectives . .. ...ttt 9

2.0  CLOSURE ACTIVITIES . . . oot e e e e e 11
2.1 DESCRIPTION OF CORRECTIVE ACTION ACTIVITIES . .............. 11

2.1.1 Preplanning and Site Preparation ... ............................ 11

2.1.2  CAS 25-02-06, Underground Storage Tank ...................... 11

2.1.3 CAS 25-04-06, Septic Systems AandB ......................... 12

2.1.4 CAS 25-04-07, Septic System . ... ... 12

2.1.5 CAS 25-05-03, Leachfield ........... ... .. .. .. . . 12

2.1.6  CAS 25-05-05,Leachfield ........... ... .. .. .. ... ... ... 19

2.1.7 CAS 25-05-06, Leachfield ........... ... .. .. .. . . .. 21

2.1.8 CAS 25-05-08, Radioactive Leachfield .......................... 21

2.1.9 CAS 25-05-12,Leachfield ........... .. ... ... ... 21

2.1.10 CAS 25-51-01, DryWell . ... 22

2.2 DEVIATIONS FROM CORRECTIVE ACTION PLAN AS APPROVED ....22

2.3 CORRECTIVE ACTION SCHEDULE AS COMPLETED ................ 23

24  SITE PLAN/SURVEY PLAT . ... e 23

3.0  WASTE DISPOSITION . ... e e e 25
4.0 CLOSURE VERIFICATION RESULTS . ... ... e 27
4.1 DATA QUALITY ASSESSMENT ... ... i 28

4.2  USERESTRICTIONS . ... e e 28

4.2.1 CAS 25-02-06, Underground Storage Tank Use Restriction . ......... 28

422 CAS 25-05-03, Leachfield Use Restriction . ...................... 29

423 CAS 25-05-06, Leachfield Use Restriction . ...................... 29

42.4 CAS 25-05-08, Radioactive Leachfield . ......................... 29

5.0  CONCLUSIONS AND RECOMMENDATIONS . ..... ... .. ..., 31
5.1 CONCLUSIONS . e e 31

5.2 POST-CLOSURE MONITORING REQUIREMENTS ................... 32

5.2.1 INSPECIONS . . vttt 32

5211 CAS25-02-06 . ..o 32

52.1.2CAS 25-05-03 ..o 32

5213 CAS25-05-06 ..o 32

52.1.4 CAS 25-05-08 ..o 32

53  RECOMMENDATIONS . ... e 33



CLOSURE REPORT - CAU 262
Section: T able of C ontents
Revision: 1

Date: July 2003

TABLE OF CONTENTS (continued)

6.0  REFERENCES ... .. . e 35
FIGURES

FIGURE 1 - CAU 262 LOCATIONMARP . . . ... e 2
FIGURE 2 - CAU262 R-MAD CASs . .. ..o 3
FIGURE 3 - CAU262 E-MAD CASS . . ..o e 4
FIGURE 4 - CAU262 TEST CELLC CASSs .. ..o e 5
TABLES

TABLE 1 - WASTE CHARACTERIZATION SAMPLE RESULTS .................... 13
TABLE 2 - VERIFICATION SAMPLE RESULTS ... ... ... .. . . 20
TABLE 3 - CORRECTIVE ACTION SCHEDULE AS COMPLETED . .................. 24
TABLE 4 - WASTE GENERATED DURING CAU 262 CLOSURE ACTIVITIES .. ....... 26
APPENDICES

APPENDIX A: DATA QUALITY OBJECTIVES FOR CAU 262
APPENDIX B: SAMPLE ANALYTICAL RESULTS
APPENDIX C: SOIL COMPACTION TEST RESULTS
APPENDIX D: RADIOLOGICAL SURVEY REPORTS
APPENDIX E: WASTE DISPOSITION DOCUMENTATION
APPENDIX F: “AS-BUILT DRAWINGS

APPENDIX G: USE RESTRICTION DOCUMENTATION

APPENDIX H: SITE CLOSURE PHOTOGRAPHS

vi



CLOSURE REPORT - CAU 262
Section: T able of C ontents
Revision: 1

Date: July 2003

TABLE OF CONTENTS (continued)

APPENDIX I: APPROVED RECORDS OF TECHNICAL CHANGE
APPENDIX J: “A THROUGH K EVALUATION

APPENDIX K: NEVADA DIVISION OF ENVIRONMENTAL PROTECTION
DOCUMENT REVIEW SHEET

DISTRIBUTION LIST

vii



CLOSURE REPORT - CAU 262
Section: T able of C ontents
Revision: 1

Date: July 2003

THIS PAGE INTENTIONALLY LEFT BLANK

viii



CLOSURE REPORT - CAU 262
Section: Acronyms & Abbrev.
Revision: 1

Date: July 2003

ACRONYMS AND ABBREVIATIONS

BN
CADD
CAIP
CAP
CAS(s)
CAU
COoC
CR
DOE/NV
DQO
E-MAD
EPA

ft
FFACO
in

kgs

Ibs

m

m3

MDA

MDC
mg/kg

mg/L

MTL

NAC

NDEP
NNSA/NSO

NNSA/NV

NTS
PCBs
pCi/g
pCi/L
QA/QC

Bechtel Nevada

Corrective Action Decision Document

Corrective Action Investigation Plan

Corrective Action Plan

Corrective Action Site(s)

Corrective Action Unit

Contaminant(s) of Concern

Closure Report

U.S. Department of Energy, Nevada Operations Office
Data Quality Objective

Engine Maintenance, Assembly, and Disassembly
U.S. Environmental Protection Agency

foot(feet)

Federal Facility Agreement and Consent Order
inch(es)

kilograms

pounds

meter(s)

cubic meter

Minimum Detectable Activity

Minimum Detectable Concentration

milligram(s) per kilogram

milligrams(s) per liter

Materials Testing Laboratory

Nevada Administrative Code

Nevada Division of Environmental Protection
U.S. Department of Energy, National Nuclear Security Administration Nevada
Site Office

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

Nevada Test Site
Polychlorinated biphenyls
picoCuries per gram

picoCuries per liter

quality assurance/quality control

X



CLOSURE REPORT - CAU 262
Section: Acronyms & Abbrev.
Revision: 1

Date: July 2003

ACRONYMS AND ABBREVIATIONS (continued)

R-MAD Reactor Maintenance, Assembly, and Disassembly

SWO Solid Waste Operations

TCLP VOC Toxicity Characteristic Leaching Procedure Volatile Organic Compounds
TPH Total Petroleum Hydrocarbons

ug/L micrograms per liter

yd’ cubic yard(s)



CLOSURE REPORT - CAU 262
Section: Executive Sum mary
Revision: 1

Date: July 2003

EXECUTIVE SUMMARY

Corrective Action Unit (CAU) 262 consists of nine Corrective Action Sites (CAS) located in
Area 25 of the Nevada Test Site (NTS). The NTS is located approximately

105 kilometers (65 miles) northwest of Las Vegas, Nevada. CAU 262 is listed in the Federal
Facility Agreement and Consent Order (FFACO, 1996) and consists of the following CASs:

CAS 25-02-06, Underground Storage tank
CAS 25-04-06, Septic Systems A and B
CAS 25-04-07, Septic System

CAS 25-05-03, Leachfield

CAS 25-05-05, Leachfield

CAS 25-05-06, Leachfield

CAS 25-05-08, Radioactive Leachfield
CAS 25-05-12, Leachfield

CAS 25-51-01, Dry Well

CAU 262 was closed in accordance with the FFACO and the Nevada Division of Environmental
Protection-approved Corrective Action Plan for Comrective Action Unit 262: Area 25 Septic
Systems and Underground Discharge Point, Nevada Test Site, Nevada (U.S. Department of
Energy, National Nuclear Security Administration Nevada Operations Office, 2002a). CAU 262
was closed by implementing the following corrective actions:

Four CASs were closed in place with administrative controls.

CAS 25-02-06 is a septic tank which contains Total Petroleum Hydrocarbons (TPH),
polychlorinated biphenyls (PCBs), and sanitary waste. This site was closed in place by
solidifying the tank contents and backfilling the tank with grout. A use restriction was
implemented to control inadvertent intrusion or exposure to the tank contents.

CAS 25-05-03 is a leachfield which contains underground radiological constituents. This
site was closed in place by constructing a 0.6 meter (m) (2 feet [ft]) thick soil cap over
the leachfield footprint. Leachfield monitoring tubes were cut off at ground level and
filled with grout. The distribution box and a diversion drum were filled with grout. The
subsurface vaults and valve boxes were backfilled with clean fill. The existing chain link
fence was repaired and a use restriction was implemented. Permanent warning signs
were installed on the fence listing use restriction and point of contact information. As a
best management practice, the two washes that transect the leachfield were graded and
backfilled with rip rap to limit erosion potential. The upgradient portion of the wash was
modified by construction of a diversion channel of native soil and rip rap to redirect flow
away from the leachfield cap.

CAS 25-05-06 is a leachfield which contains underground radiological constituents. The
site was closed in place. The existing wire fence was replaced by a 2.1 m (7 ft) high
chain link security fence to restrict site access. The distribution box was filled with
grout. Leachfield monitoring tubes were cut off at ground level and filled with grout.
Permanent warning signs were installed on the fence listing use restriction and point of
contact information.

xi
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CAS 25-05-08 is a leachfield which contains underground radiological constituents and
was closed in place by constructing a 0.6-1.2 m (2-4 ft) thick soil cap over the leachfield
footprint. Leachfield monitoring tubes were cut off at ground level and filled with grout.
The leachfield distribution box was also filled with grout. Erosion protection was
installed on the downgradient face of the soil cap. A 2.1 m (7 ft) chain link security
fence was installed around the leachfield perimeter to restrict site access. Permanent
warning signs were installed on the fence listing use restriction and point of contact
information.

Four CASs were clean closed.

CAS 25-04-06 Systems A and B are septic systems that contained only sanitary waste.

System A was closed by filling the empty septic tank, distribution box, and access points
(manholes) with grout. System B was closed by pumping, solidifying, and disposing the
tank contents. The septic tank, distribution box, and access points were filled with grout.

CAS 25-04-07 is a septic system in which the septic tank contained only sanitary waste.
This site was clean closed by filling the dry, empty septic tank and distribution box with
grout.

CAS 25-05 05 is a septic tank that contained TPH-impacted liquid and sludge. The site
was clean closed by removing and disposing the tank contents. The tank was steam
cleaned and verification samples of the rinseate were collected. The tank, distribution
box, and all access points were filled with grout.

CAS 25-05-12 is a septic tank that contained TPH-impacted liquid and sludge. The site
was clean closed by removing and disposing the tank contents. The tank was steam
cleaned and verification samples of the rinseate were collected. The tank, distribution
box, and all access points were filled with grout.

One CAS was closed by taking no further action
CAS 25-51-01 is an underground discharge point designed to receive sanitary waste.

Characterization activities determined no contaminants of concern above action levels
present; therefore, this site was closed by taking no further action.

Xii
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1.0 INTRODUCTION

This Closure Report (CR) documents the activities undertaken to close Corrective Action Unit
(CAU) 262: Area 25 Septic Systems and Underground Discharge Point, in accordance with the
Federal Facility Agreement and Consent Order (FFACO) of 1996. Site closure was performed
in accordance with the Nevada Division of Environmental Protection (NDEP)-approved
Corrective Action Plan (CAP) for CAU 262 (U.S. Department of Energy, National Nuclear
Security Administration Nevada Operations Office [NNSA/NV, 2002a]). CAU 262 is located at
the Nevada Test Site (NTS) approximately 105 kilometers (65 miles) northwest of Las Vegas,
Nevada (see Figure 1). CAU 262 consists of the following nine Corrective Action Sites (CASs)
located in Area 25 of the NTS (see Figures 2 through 4):

CAS 25-02-06, Underground Storage tank
CAS 25-04-06, Septic Systems A and B
CAS 25-04-07, Septic System

CAS 25-05-03, Leachfield

CAS 25-05-05, Leachfield

CAS 25-05-06, Leachfield

CAS 25-05-08, Radioactive Leachfield
CAS 25-05-12, Leachfield

CAS 25-51-01, Dry Well

Copies of the analytical results for the site verification samples are included in Appendix B.
Copies of the CAU Use Restriction Information forms are included in Appendix G.

1.1 PURPOSE

The purpose of this CR is to document that the closure of CAU 262 complied with all of the
closure requirements detailed in the NDEP-approved CAP (NNSA/NV, 2002a) and to provide
data confirming the clean closure. CAU 262 was investigated and closed using the FFACO
complex process. Details of the investigation activities are documented in the CAU 262
Corrective Action Investigation Plan (CAIP) (U.S. Department of Energy, Nevada Operations
Office)[DOE/NV, 2000]). Results of the investigation activities are presented in the Corrective
Action Decision Document (CADD) for CAU 262 (NNSA/NV, 2001).

CAS 25-02-06 is a septic system that received sanitary effluent from Building 3900 at the
Engine Maintenance, Assembly, and Disassembly (E-MAD) facility. The leachfield contains no
contaminants of concern (COC) above action levels. The septic tank contains sanitary waste,
Total Petroleum Hydrocarbons (TPH), and polychlorinated biphenyls (PCBs) above action
levels. This site was closed in place by solidifying the septic tank contents and filling the
remaining void space with grout. Access points were also filled with grout. Use restrictions
were implemented to restrict access into the tank.
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FIGURE 1 - CAU 262 LOCATION MAP
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CAS 25-04-06 consists of two septic systems (A and B) which received sanitary effluent from
Buildings 3228 and 3220, respectively at the Test Cell C facility. Results of characterization
activities presented in the CADD for CAU 262 indicated the septic tanks and leachfields
contained no COC, only sanitary waste (NNSA/NV, 2001). System A septic tank contained no
liquid or sludge and was clean closed by filling the septic tank, distribution box, and upstream
manhole with grout. System B was clean closed by removing and disposing the septic tank
contents and filling the tank, distribution box, and upstream manhole with grout.

CAS 25-04-07 is a septic system which received sanitary effluent from Building 3210 at the Test
Cell C facility. Characterization results indicated the septic tank and leachfield contained only
sanitary waste (NNSA/NV, 2001). However, during closure activities the septic tank and
distribution box were found to contain no liquid or sludge and was clean closed by filling with
grout.

CAS 25-05-03 is a leachfield that received radioactive effluent from the Reactor-Maintenance,
Assembly, and Disassembly (R-MAD) facility. The leachfield contains underground
radiological COC (NNSA/NV, 2001). The leachfield was closed in place by installing a

0.6 meter (m) (2 feet [ft]) thick cap over the leachfield. The cap was constructed of clean native
soil in three 0.2 m (8 inch [in.]) thick lifts. Each lift was compacted to 90 percent of maximum
density. Prior to installing the cap, all monitoring tubes were cut off at ground level and filled
with grout. The distribution box and a diversion drum were filled with grout. Two valve boxes
located within the leachfield were backfilled with clean fill. As a best management practice to
control potential erosion, existing surface washes were graded and backfilled with rip-rap. A
rip-rap lined channel was constructed along the upgradient side of the leachfield to divert
overland flow away from the leachfield cap. The existing chain link security fence was repaired
and permanent warning signs were affixed to the fence. A Use Restriction was implemented to
restrict intrusive activity into or beneath the site.

CAS 25-05-05 is a septic tank that received sanitary effluent from Buildings 3110 and 3140 at
the R-MAD facility. The tank contained TPH above the Nevada state action level of

100 milligrams per kilogram (mg/kg) [Nevada Administrative Code (NAC), 2002a], and sanitary
waste (NNSA/NV, 2001). The tank was clean closed by removing, solidifying, and disposing
the tank contents. The tank was pressure washed/steam cleaned and the rinseate was sampled to
verify that no COC remained in the tank. The tank, distribution box and access points were
filled with grout.

CAS 25-05-06 is a leachfield that received radioactive effluent from the E-MAD facility and
contains underground radiological COC (NNSA/NV, 2001). The leachfield was closed in place
by installing a 2.1 m (7 ft) high chain link security fence around the perimeter of the leachfield.
Monitoring tubes within the leachfield were cut off at ground level and filled with grout. The
existing fence was removed and disposed. Permanent warning signs were affixed to the new
fence and a Use Restriction was implemented to restrict intrusive activity into the leachfield.
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CAS 25-05-08 is a leachfield that received radioactive effluent from Building 3210 at the Test
Cell C facility. The site was closed in place by installing a 0.6-1.2 m (2-4 ft) thick cap over the
leachfield. The cap was constructed of clean native soil in six 0.2 m (8 in.) thick lifts. Each lift
was compacted to 90 percent of maximum density. Prior to installing the cap, all monitoring
tubes were cut off at the surface and filled with grout. The buried distribution box was exposed
and filled with grout. The existing fence was removed and disposed and a new 2.1 m (7 ft) high
chain link security fence was installed around the perimeter of the leachfield. As a best
management practice to control potential erosion, a cellular confinement system filled with
aggregate was installed on the downgradient south face of the cap. Permanent warning signs
were affixed to the new fence and a Use Restriction was implemented to restrict intrusive
activity into or beneath the site.

CAS 25-05-12 is a septic tank that received sanitary effluent from Buildings 3111 and 3126 at
the R-MAD facility. The tank contained TPH above the state action level of 100 mg/kg (NAC,
2002a), and sanitary waste (NNSA/NV, 2001). The tank was clean closed by removing,
solidifying, and disposing the tank contents. The tank was pressure washed/steam cleaned and
the rinseate was sampled to verify that no COC remained in the tank. The tank, distribution box,
and access points were filled with grout.

CAS 25-51-01 is an underground discharge point that received sanitary waste from Building
3125 at the R-MAD facility. Characterization indicated this CAS contained no COC
(NNSA/NV, 2001) and was therefore closed by taking no further action.

1.2 SCOPE

The closure strategy for CAU 262 was specified in the NDEP-approved CAP for
CAU 262 (NNSA/NV, 2002a). The nine CASs in CAU 262 were closed as follows:

CAS 25-02-06, Underground Storage tank - Closed in place with administrative controls
CAS 25-04-06, Septic Systems A and B - Clean closed

CAS 25-04-07, Septic System - Clean closed

CAS 25-05-03, Leachfield - Closed in place with administrative controls

CAS 25-05-05, Leachfield - Clean closed

CAS 25-05-06, Leachfield - Closed in place with administrative controls

CAS 25-05-08, Radioactive Leachfield - Closed in place with administrative controls
CAS 25-05-12, Leachfield - Clean closed

CAS 25-51-01, Dry Well - No further action

CASs 25-05-05 and 25-05-12 were the only CASs requiring verification data. The tank contents
were removed, the tanks were rinsed, and the rinseate sampled to verify that all waste above the
TPH action level was removed. The tanks were then filled with grout. CASs 25-04-06 and 25-
04-07 did not contain COC above action levels and were closed by removing the sanitary waste
as applicable and filling the tanks with grout. CAS 25-51-01 was closed by taking no further
action. All other CASs were closed in place.
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1.3 CLOSURE REPORT CONTENTS

This CR is divided into the following sections:
Section 1.0 - Introduction
Section 2.0 - Closure Activities
Section 3.0 - Waste Disposition
Section 4.0 - Closure Verification Results
Section 5.0 - Conclusions and Recommendations
Section 6.0 - References
Appendix A - Data Quality Objectives
Appendix B - Sample Analytical Results
Appendix C - Soil Compaction Test Results
Appendix D - Radiological Survey Reports
Appendix E - Waste Disposition Documentation
Appendix F - “As-Built Drawings
Appendix G - Use Restriction Documentation
Appendix H - Site Closure Photographs
Appendix I - Approved Records of Technical Change
Appendix J - “A Through K Evaluation
Distribution List

The following standard FFACO CR appendices are not included in this CR because they do not
apply to closure of CAU 262.

Closure Certification - Not applicable.

Modifications to the Post-Closure Plan - Not applicable.
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This report was developed using information and guidance from the following documents:

Corrective Action Plan for Corrective Action Unit 262: Area 25 Septic Systems and
Underground Discharge Point, Nevada Test Site, Nevada (NNSA/NV, 2002a).

Field Management Plan for Corrective Action Unit 262: Area 25 Septic Systems and
Underground Discharge Point, Nevada Test Site, Nevada. (Bechtel Nevada [BN], 2001a).

Site-Specific Health and Safety Plan for Corrective Action Unit 262: Area 25 Septic
Systems and Underground Discharge Point, Nevada Test Site, Nevada (BN, 2001b).

Nevada Environmental Restoration Project. Industrial Sites Quality Assurance Project
Plan, Nevada Test Site, Nevada, Revision 3 (NNSA/NV, 2002b).

1.3.1 Data Quality Objectives

The data quality objectives (DQOs) used for closure of CAU 262 were presented in Appendix A
of the CAIP (DOE/NV, 2000), and are included as Appendix A of this report.

The general conceptual model as presented in the CAIP (DOE/NV, 2000) was applied to all the
CASs in CAU 262 and assumed that any subsurface contamination was the result of both
designed and accidental releases. The potential contamination would be restricted to those areas
immediately beneath and adjacent to the system components. The extent of the potential
contamination was dependent upon such variables as release volume, system design, geologic
conditions, and nature of contaminants.

CAU 262 characterization activities determined that actual site conditions were in agreement
with the conceptual model. This information is presented in the CADD (NNSA/NV, 2001).

Closure activities also indicated the conceptual model was accurate.

Details of the DQO assessment are included in Section 4.1 of this report.
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2.0 CLOSURE ACTIVITIES

This section details the specific corrective action activities completed during the closure of
CAU 262: Area 25 Septic Systems and Underground Discharge Point. Copies of the analytical
data reports for all verification samples are included in Appendix B.

2.1 DESCRIPTION OF CORRECTIVE ACTION ACTIVITIES
2.1.1 Preplanning and Site Preparation

Closure of CAU 262 was completed using the NDEP-approved CAP (NNSA/NV, 2002a). Prior
to beginning site closure activities, the following pre-field activities were completed:

Preparation of National Environmental Policy Act documentation (checklist).
Preparation of the Field Management Plan for Corrective Action Unit 262: Area 25

Septic Systems and Underground Discharge Point, Nevada Test Site, Nevada, (BN,
2001a).

Preparation of the Site-Specific Health and Safety Plan for Closure Activities at
Corrective Action Unit 262: Nevada Test Site, Nevada, (BN, 2001b).

Preparation of a U.S. Department of Energy, National Nuclear Security Administration
Nevada Site Office (NNSA/NSO) Real Estate/Operations Permit.

Preparation of required BN work permits.
Preparation of BN work control packages
Preparation of engineering design specifications

The following is the scope of the closure actions implemented for CAU 262. Closure activities
occurred from December 2002-April 2003.

2.1.2 CAS 25-02-06, Underground Storage Tank

This CAS was closed by closure in place with administrative controls. The tank contents were
solidified by mixing with dry Portland Type Il cement. Approximately 14 cubic meters (m’)
(18.5 cubic yards [yd’]) of cement were used to solidify the tank contents. The remaining void
spaces were filled with concrete. Approximately 42 m’® (55 yd®) of concrete were used to fill the
tank, distribution box, and one upstream access point (manhole). A Use Restriction was
implemented and signs were posted on “T posts to restrict access to the tank.
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2.1.3 CAS 25-04-06, Septic Systems A and B

This CAS was closed by clean closure. The Septic System A tank was exposed using a backhoe.
The tank was metal and extremely rusted. The top of the tank was removed with the backhoe.
Visual observation showed the tank to be dry. Excavating to the tank bottom also showed the
tank to be dry with no evidence of sludge. The distribution box and manhole were also found to
be dry. The septic tank, distribution box, and manhole were completely filled with
approximately 6 m® (8 yd®) of grout. The excavation was then backfilled with clean soil.

Septic System B was closed by removing the sanitary liquid from the tank. The liquid was
pumped from the tank using a vacuum truck. The tank was rinsed and the rinseate was also
removed using a vacuum truck. The liquid was then pumped into a lined basin and solidified
with clean soil. The septic tank, distribution box, and manhole were then filled with grout.
Approximately 7 m® (9 yd?) of grout was required to fill these structures. The solidified tank
contents were disposed of in the NTS Area 23 Sanitary Landfill. Approximately 37 m’ (48 yd’)
of waste was disposed. Per the request of BN Solid Waste Operations (SWO), the waste was
sampled prior to disposal. The samples were analyzed for gross alpha/beta and gamma
spectroscopy. The results indicated that the waste met landfill requirements for radiological
constituents. The sample results are presented in Table 1 and the analytical data is included in
Appendix B.

2.1.4 CAS 25-04-07, Septic System

This CAS was closed by clean closure. Access to the septic tank was achieved by removing part
of a concrete slab that covered most of the tank. The tank was visually inspected and found to be
empty and dry. Characterization results indicated that the tank contained only sanitary liquid.
Since no liquid was present in the tank, closure was achieved by filling the septic tank and
distribution box with grout. Approximately 5 m’ (7 yd?) of grout was used to completely fill the
tank and distribution box. Clean soil was used to backfill the area to surface grade.

2.1.5 CAS 25-05-03, Leachfield

This CAS was closed by closure in place with administrative controls. A minimum 0.6 m (2 ft)
thick soil cap was constructed over the leachfield footprint. The cap was constructed of three 0.2
m (8 in) lifts of clean, native soil. Each lift was compacted to at least 90 percent of the
maximum density of the fill material. A minimum of four compaction tests were done per
complete lift. Supplemental lifts (additional lifts required to compensate for variations in the
leachfield topography) required a minimum of one compaction test. The compaction tests were
conducted in the field by BN Material Testing Laboratory (MTL) personnel. The test results are
included in Appendix C. The existing chain link security fence was retained and repaired where
necessary.

Prior to installing the soil cover, all the leachfield monitoring tubes were cut off at ground level
and filled with grout. The cut tubes were found not to be radiologically impacted and were
disposed in the NTS Area 9 Construction Landfill. The radiological survey reports are included
in Appendix D and Waste Disposition Records are presented in Appendix E.
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TABLE 1 - WASTE CHARACTERIZATION SAMPLE RESULTS
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Revision: 1

Date: July 2003

PARAMETER SAMPLE ID RESULT REPORTING LIMIT
(mg/kg)* (mg/kg)*
CAS 25-05-05

TPH® Diesel 250505-Waste-1 <60 60
TPH Gasoline 250505-Waste-1 100 60
TPH Oil 250505-Waste-1 390 150
TPH Total 250505-Waste-1 490 60
TPH Diesel 250512-Waste-1 1100 60
TPH Gasoline 250512-Waste-1 83 60
TPH Oil 250512-Waste-1 <150 150
TPH Total 250512-Waste-1 1200 60

PARAMETER SAMPLE ID RESULT (mg/L)" REPORTING LIMIT

(TCLP VOC)* (mg/L)’
Benzene 250505-Waste-1 <0.10 0.10
Carbon Tetrachloride | 250505-Waste-1 <0.10 0.10
Chlorobenzene 250505-Waste-1 <0.10 0.10
Chloroform 250505-Waste-1 <0.10 0.10
1,4-Dichlorobenzene | 250505-Waste-1 <0.10 0.10
1,1-Dicholroethene 250505-Waste-1 <0.10 0.10
1,2-Dichloroethane 250505-Waste-1 <0.10 0.10
Methyl ethyl ketone | 250505-Waste-1 <0.50 0.50
Tetrachloroethene 250505-Waste-1 <0.10 0.10
Trichloroethene 250505-Waste-1 <0.10 0.10
Vinyl chloride 250505-Waste-1 <0.10 0.10
1,1,1-Trichloroethane | 250505-Waste-1 <0.10 0.10
Toluene 250505-Waste-1 <0.10 0.10
Ethylbenzene 250505-Waste-1 <0.10 0.10
Total Xylenes 250505-Waste-1 <0.20 0.20
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TABLE 1 - WASTE CHARACTERIZATION SAMPLE RESULTS (Continued)

PARAMETER SAMPLE ID RESULT(pCi/L) MDC' (pCi/L)*
Gross Alpha 250505-Waste-1 1.12E+03 2.98E+02
Gross Beta 250505-Waste-1 2.87E+03 3.65E+02

PARAMETER SAMPLE ID RESULT(pCi/g)® MDC' (pCi/g)*
Gross Alpha 250505-Waste-2 3.60E+00 6.47E-01
Gross Beta 250505-Waste-2 3.96E+00 9.46E-01

CAS 25-04-06
Gross Alpha 250406B-Waste-1 4.59E+00 3.53E-01
Gross Beta 250406B-Waste-1 4.55E+00 6.73E-01

CAS 25-05-12
Gross Alpha 250512-Waste-1 1.22E+00 3.18E-01
Gross Beta 250512-Waste-1 1.72E+00 4.70E-01
Gross Alpha 250512-Waste-2 4.79E+00 1.12E+00
Gross Beta 250512-Waste-2 3.73E+00 1.77E+00

PARAMETER SAMPLE ID RESULT MDC' (pCi/L)*
(GAMMA (pCi/L)

SPECTROSCOPY)

CAS 25-05-05
Actinium-228 250505-Waste-1 3.05E+01 3.35E+01
Americium- 241 250505-Waste-1 -2.92E+00 9.84E+00
Cerium-144 250505-Waste-1 -1.88E+01 3.38E+01
Cobalt-60 250505-Waste-1 -1.40E+00 1.02E+01
Cesium-134 250505-Waste-1 6.36E-01 8.77E+00
Cesium-137 250505-Waste-1 1.12E+02 8.52E+00
Europium-152 250505-Waste-1 -8.09E+00 5.26E+01
Europium-154 250505-Waste-1 5.50E+00 4.94E+01
Europium-155 250505-Waste-1 -2.84E+00 1.60E+01
Potassium-40 250505-Waste-1 2.96E+02 1.61E+02
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TABLE 1 - WASTE CHARACTERIZATION SAMPLE RESULTS (Continued)

PARAMETER SAMPLE ID RESULT MDC' (pCi/L)*
(GAMMA (pCi/L)

SPECTROSCOPY)

Lead-212 250505-Waste-1 3.12E+01 1.47E+01
Promethium-144 250505-Waste-1 3.97E+00 8.45E+00
Promethium-146 250505-Waste-1 -2.23E+00 1.08E+01
Ruthenium-106 250505-Waste-1 -1.97E+01 8.14E+01
Antimony-125 250505-Waste-1 2.64E+00 2.21E+01
Thorium-234 250505-Waste-1 8.65E+01 1.09E+02
Uranium-235 250505-Waste-1 3.16E+00 4.23E+01
Yttrium-88 250505-Waste-1 4.37E+00 8.59E+00

PARAMETER SAMPLE ID RESULT (pCi/g)® MDC' (pCi/g)®
(GAMMA

SPECTROSCOPY)

Actinium-228 250505-Waste-2 1.05E+00 7.58E-01
Americium- 241 250505-Waste-2 3.28E-01 1.13E+00
Cerium-144 250505-Waste-2 -2.02E-02 6.64E-01
Cobalt-60 250505-Waste-2 -7.97E-02 2.57E-01
Cesium-134 250505-Waste-2 6.85E-03 1.68E-01
Cesium-137 250505-Waste-2 3.36E-02 1.64E-01
Europium-152 250505-Waste-2 5.22E-01 5.68E-01
Europium-154 250505-Waste-2 -1.13E-01 9.39E-01
Europium-155 250505-Waste-2 2.32E-01 3.97E-01
Potassium-40 250505-Waste-2 2.19E+01 1.97E+00
Lead-212 250505-Waste-2 1.19E+00 3.12E-01
Promethium-144 250505-Waste-2 -7.66E-03 1.80E-01
Promethium-146 250505-Waste-2 7.53E-02 1.91E-01
Ruthenium-106 250505-Waste-2 -2.81E-01 1.65E+00
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TABLE 1 - WASTE CHARACTERIZATION SAMPLE RESULTS (Continued)

PARAMETER SAMPLE ID RESULT (pCi/g)® MDC' (pCi/g)®
(GAMMA
SPECTROSCOPY)
Antimony-125 250505-Waste-2 3.06E-02 4.26E-01
Thorium-234 250505-Waste-2 2.31E+00 2.79E+00
Uranium-235 250505-Waste-2 2.36E-01 6.59E-01
Yttrium-88 250505-Waste-2 3.90E-02 1.71E-01
CAS 25-04-06

Actinium-228 250406B-Waste-1 1.96E+00 1.11E+00
Americium-241 250406B-Waste-1 5.01E-01 1.17E+00
Cerium-144 250406B-Waste-1 1.12E-01 9.43E-01
Cobalt-60 250406B-Waste-1 -8.34E-02 3.08E-01
Cesium-134 250406B-Waste-1 1.10E-02 2.09E-01
Cesium-137 250406B-Waste-1 -5.63E-02 2.65E-01
Europium-152 250406B-Waste-1 -3.50E-01 1.36E+00
Europium-154 250406B-Waste-1 6.87E-01 1.21E+00
Europium-155 250406B-Waste-1 3.90E-01 5.10E-01
Potassium-40 250406B-Waste-1 3.23E+01 3.36E+00
Lead-212 250406B-Waste-1 1.81E+00 3.26E-01
Promethium-144 250406B-Waste-1 1.13E-01 2.25E-01
Promethium-146 250406B-Waste-1 1.34E-02 2.84E-01
Ruthenium-106 250406B-Waste-1 -7.52E-01 2.53E+00
Antimony-125 250406B-Waste-1 0.00E+00 4.96E-01
Thorium-234 250406B-Waste-1 -1.56E-01 3.63E+00
Uranium-235 250406B-Waste-1 1.04E-04 1.02E+00
Yttrium-88 250406B-Waste-1 -1.83E-02 2.92E-01
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TABLE 1 - WASTE CHARACTERIZATION SAMPLE RESULTS (Continued)

PARAMETER SAMPLE ID RESULT (pCi/g)* MDC' (pCi/g)®
(GAMMA
SPECTROSCOPY)
CAS 25-05-12

Actinium-228 250512-Waste-1 8.09E-02 4.26E-01
Americium- 241 250512-Waste-1 5.20E-02 1.34E-01
Cerium-144 250512-Waste-1 1.19E-01 3.38E-01
Cobalt-60 250512-Waste-1 3.42E-02 9.57E-02
Cesium-134 250512-Waste-1 -1.12E-02 1.13E-01
Cesium-137 250512-Waste-1 1.13E+00 1.24E-01
Europium-152 250512-Waste-1 1.08E-01 5.00E-01
Europium-154 250512-Waste-1 -4.68E-02 7.03E-01
Europium-155 250512-Waste-1 7.05E-02 1.96E-01
Potassium-40 250512-Waste-1 7.02E-01 1.65E+00
Lead-212 250512-Waste-1 8.39E-02 1.70E-01
Promethium-144 250512-Waste-1 -3.77E-02 1.26E-01
Promethium-146 250512-Waste-1 4.92E-02 1.51E-01
Ruthenium-106 250512-Waste-1 3.45E-01 9.59E-01
Antimony-125 250512-Waste-1 9.27E-02 2.92E-01
Thorium-234 250512-Waste-1 1.98E-01 9.87E-01
Uranium-235 250512-Waste-1 1.38E-01 4.48E-01
Yttrium-88 250512-Waste-1 -1.21E-02 1.14E-01
Actinium-228 250512-Waste-2 1.31E+00 6.64E-01
Americium- 241 250512-Waste-2 -3.34E-01 5.44E-01
Cerium-144 250512-Waste-2 2.07E-01 5.89E-01
Cobalt-60 250512-Waste-2 -3.35E-02 1.53E-01
Cesium-134 250512-Waste-2 -1.01E-01 2.19E-01
Cesium-137 250512-Waste-2 2.13E-01 1.42E-01
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TABLE 1 - WASTE CHARACTERIZATION SAMPLE RESULTS (Continued)

PARAMETER SAMPLE ID RESULT (pCi/g)* MDC' (pCi/g)®
(GAMMA

SPECTROSCOPY)

Europium-152 250512-Waste-2 -1.91E-01 8.11E-01
Europium-154 250512-Waste-2 -8.14E-02 8.62E-01
Europium-155 250512-Waste-2 9.49E-02 3.57E-01
Potassium-40 250512-Waste-2 2.61E+01 2.42E+00
Lead-212 250512-Waste-2 1.26E+00 2.51E-01
Promethium-144 250512-Waste-2 1.07E-02 1.44E-01
Promethium-146 250512-Waste-2 6.35E-02 1.40E-01
Ruthenium-106 250512-Waste-2 -4.97E-01 1.35E+00
Antimony-125 250512-Waste-2 -8.62E-02 3.23E-01
Thorium-234 250512-Waste-2 6.17E-01 1.67E+00
Uranium-235 250512-Waste-2 4.69E-02 6.39E-01
Yttrium-88 250512-Waste-2 -7.28E-02 1.81E-01

*mg/kg - milligrams per kilogram

® TPH - Total Petroleum Hydrocarbons

“TCLP VOC - Toxicity Characteristic Leaching Procedure Volatile Organic Compounds (EPA, 1996)
Y mg/L - milligrams per liter

¢ pCi/L - picoCuries per liter

"MDC - Minimum Detectable Concentration

£ pCi/g - picoCuries per gram
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The distribution box and a diversion drum were also filled with approximately 4.5 m’ (6 yd?) of
grout. Two valve boxes and three subsurface vaults within the leachfield were backfilled with
clean fill.

To limit erosion of the surface cap, existing surface washes on the southwest and northeast sides
of the leachfield were graded and backfilled with geotextile fabric, graded sand, and a minimum
of 0.3 m (1 ft) of rip rap. A rip-rap lined channel was constructed along the north upgradient
side of the leachfield to divert overland flow away from the leachfield cap. As-built drawings of
the site are presented in Appendix F. A Use Restriction was implemented to restrict intrusive
activity into or beneath the site and warning signs were posted on all four sides of the fence. Use
Restriction information is presented in Appendix G.

2.1.6 CAS 25-05-05, Leachfield

This site consists ofa septic tank and was closed by clean closure. Prior to closure activities,
waste characterization samples of the tank contents were collected to verify the COC present.
The samples were analyzed for TPH full scan, Toxicity Characteristic Leaching Procedure
volatile organic compounds (U.S. Environmental Protection Agency [EPA], 1996), gross
alpha/beta, and gamma emitting radionuclides. The results indicated that the waste contained
TPH above the action level (NAC, 2002a) (see Table 1). Analytical data is presented in
Appendix B.

The tank was clean closed by removing, solidifying, and disposing of the tank contents. The
contents were pumped out of the tank into a lined basin and solidified with clean soil. When
pumping became ineffective due to the viscosity of the sludge, the top of the tank was exposed
and opened and the sludge was solidified in place with clean soil. The solidified waste was
removed from the tank using appropriate heavy equipment and placed in the lined basin. The
tank was pressure washed/steam cleaned to remove any remaining residue in the tank. The final
rinseate was sampled to verify that no COC remained in the tank. The rinseate was analyzed for
TPH full scan and gross alpha/beta. The results indicated that no COC above action levels
remained in the tank (see Table 2). Rinseate remaining in the tank was solidified in place with
clean soil and the remaining void space was filled with grout. The excavation was then
backfilled with clean fill. In addition, the distribution box and three manholes were also filled
with grout. Approximately 25 m® (33 yd®) of grout was used to fill these structures.

The solidified tank contents were disposed in the NTS Area 6 Hydrocarbon Landfill.
Approximately 122 m’ (160 yd®) of waste was disposed. Per the request of BN SWO, the waste
was sampled prior to disposal. The samples were analyzed for gross alpha/beta and gamma
emitting radionuclides. The results indicated that the waste met landfill requirements for
radiological constituents. The sample results are presented in Table 1 and the analytical data is
included in Appendix B.
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PARAMETER SAMPLE ID RESULT (ng/L)* REPORTING LIMIT
(ng/L)*
CAS 25-05-05
TPH" Diesel 250505-V1 340 300
TPH Gasoline 250505-V1 <30 30
TPH Oil 250505-V1 590 300
CAS 25-05-12
TPH Diesel 250512-V1 300 300
TPH Gasoline 250512-V1 <30 30
TPH Oil 250512-V1 340 300
TPH Diesel 250512-V2°¢ 300 300
TPH Gasoline 250512-V2 <30 30
TPH Oil 250512-V2 300 300
PARAMETER SAMPLE ID RESULT MDA (pCi/L)*
(pCi/L)*
CAS 25-05-05
Gross alpha 250505-V1 3.30 3.78
Gross beta 250505-V1 5.42 1.50

* ng/L - micrograms per liter

® TPH - Total Petroleum Hydrocarbons
¢ duplicate of 250512-V1

4 pCi/L - picoCuries per liter

° MDA - Minimum Detectable Activity
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2.1.7 CAS 25-05-06, Leachfield

This CAS is comprised of a leachfield that contains underground radiological

COC (NNSA/NV, 2001). The leachfield was closed by closure in place with administrative
controls. Closure activities began with filling the distribution box with approximately

7.5 m? (10 yd®) of grout. The leachfield monitoring tubes were cut off at ground level and filled
with grout.

The cut tubes were found not to be radiologically impacted and were disposed in the NTS Area 9
Construction Landfill. The radiological survey reports are included in Appendix D and Waste
Disposition Records are presented in Appendix E. After the tubes were cut and filled a 2.1 m (7
ft) high chain link security fence was installed around the perimeter of the leachfield. The
existing fence was removed and disposed in the NTS Area 9 Construction Landfill. A Use
Restriction was implemented to restrict intrusive activity into or beneath the leachfield site and
warning signs posted on all four sides of the fence. Use Restriction information is presented in
Appendix G.

2.1.8 CAS 25-05-08, Radioactive Leachfield

This CAS was closed by closure in place with administrative controls. A 0.6-1.2 m (2-4 ft) thick
soil cap was constructed over the leachfield footprint. The cap was constructed of six 0.2 m

(8 in.) lifts of clean, native soil. Each lift was compacted to at least 90 percent of the maximum
density of the fill material. A minimum of four compaction tests were done per lift.
Supplemental lifts required a minimum of one compaction test. The compaction tests were
conducted in the field by BN MTL personnel and the results are included in Appendix C.

Prior to installing the soil cap, all the leachfield monitoring tubes were cut off at ground level
and filled with grout. The cut tubes were found to be radiologically impacted and were co-
packaged with the CAU 113 waste stream for disposal as low level waste. This was done with
the approval of BN Waste Generator Services. The radiological survey reports are presented in
Appendix D and Waste Disposition Records are presented in Appendix E.

The buried distribution box was exposed and filled with approximately 4 m® (5 yd*) of grout.
The distribution box excavation was backfilled prior to installing the leachfield cap.

To protect the downgradient southern face of the cap from erosion, a cellular confinement
system was installed along the downgradient face of the cap. The cells were anchored to the cap
with “J hooks and then filled with graded aggregate. After the soil cap was completed, a

2.1 m (7 ft) high chain link security fence was installed around the perimeter of the leachfield.
The existing rope fence was removed and disposed in the NTS Area 9 Construction Landfill.
As-built drawings for the cover and fence are presented in Appendix F. A Use Restriction was
implemented to restrict intrusive activity into or beneath the site and warning signs were posted
on all four sides of the fence. Use restriction information is presented in Appendix G.

2.1.9 CAS 25-05-12, Leachfield

This site consists of a septic tank and was closed by clean closure. Prior to closure activities,
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waste characterization samples of the tank contents were collected to verify the COC present.
The samples were analyzed for TPH full scan, gross alpha/beta, and gamma emitting
radionuclides. The results indicated that the waste contained TPH above the action level

(NAC, 2002a) (see Table 1). Analytical data is presented in Appendix B.

The tank was clean closed by removing, solidifying, and disposing of the tank contents. The
contents were pumped out of the tank into a lined basin and solidified with clean soil. When
pumping became ineffective due to the viscosity of the sludge, the top of the tank was exposed
and opened, and the sludge was solidified in place with clean soil. The solidified waste was
removed from the tank and placed in the lined basin using appropriate heavy equipment. The
tank was pressure washed/steam cleaned to remove any remaining residue in the tank. The final
rinseate was sampled to verify that no COC remained in the tank. The rinseate was analyzed for
TPH full scan. The results indicated no COC above action levels remained in the tank

(see Table 2). Rinseate remaining in the tank was solidified in place with clean soil and the
remaining void space was filled with grout. The excavation was then backfilled with clean fill.
In addition, two system manholes were also filled with grout. Approximately

20 m’ (26 yd’) of grout was used to fill the septic tank and two manholes.

The solidified tank contents were disposed in the NTS Area 6 Hydrocarbon Landfill.
Approximately 111 m’ (145 yd’) of waste was disposed. Per the request of BN SWO, the waste
was sampled prior to disposal. The samples were analyzed for gross alpha/beta and gamma
emitting radionuclides. The results indicated that the waste met landfill requirements for
radiological constituents. The sample results are presented in Table 1 and the analytical data is
included in Appendix B.

2.1.10 CAS 25-51-01, Dry Well

No COC were identified for this CAS (NNSA/NV, 2001); therefore, this CAS was closed by
taking no further action.

2.2 DEVIATIONS FROM CORRECTIVE ACTION PLAN AS APPROVED

The NDEP-approved CAP (NNSA/NV, 2002a) was modified before and during field activities to
adjust to unexpected conditions and simplify activities. The following deviations occurred from
the approved scope of work as presented in the NDEP-approved CAP (NNSA/NV, 2002a).
Approved Records of Technical Change are included in Appendix 1.

CAS 25-02-06, Underground Storage Tank:

The CAP calls for the removal of the tank lid to allow access. It was determined in the
field that the tank was constructed in place and no removable lid was present. Access to
the tank interior was sufficient through the existing four manholes. Because no lid was
removed, there was no need to construct a reinforced concrete pad over the tank
footprint.
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CAS 25-04-06, Septic System B

The tank contents were to be pumped out of the tank and into the NTS Area 23 Sewage

Treatment Facility. Because of BN SWO concerns of depositing excess liquid/sediment
into the sewage lagoon, the tank contents were pumped into a lined basin and solidified

with clean soil. The solidified material was then disposed in the NTS Area 23 Sanitary

Landfill.

CAS 25-04-06, Septic System A and CAS 25-04-07, Septic System

The contents of these septic tanks were to be removed and disposed. It was determined
in the field that no liquid or sludge were present in either tank; therefore, the tanks were
closed by filling with concrete.

CAS 25-05-03, Leachfield

The CAP indicated that the existing security fence around the leachfield was to be
replaced. A pre-field inspection determined that the fence was in good condition and
replacement was not necessary. Only minor repairs were required for the fence to meet
specifications.

CAS 25-05-05, Leachfield and CAS 25-05-12, Leachfield

Because of the configuration of the septic tanks, it was not possible to mix and remove
the tank contents by pumping as specified in the CAP. Therefore the tank tops were
opened and the contents were solidified in place with clean fill and then removed using
appropriate equipment. The tanks were then pressure washed/steam cleaned. The final
rinse water was sampled from the tank rather than pumped out into drums for sampling.
When sample results indicated that no COC above action levels remained in the tanks,
the remaining rinse water was solidified in place with clean fill material. The remaining
void spaces were then filled with concrete.

2.3 CORRECTIVE ACTION SCHEDULE AS COMPLETED

The corrective action field activities began in December 2002 and were completed in April 2003.
Details of the closure field activities schedule are provided in Table 3.

2.4 SITE PLAN/SURVEY PLAT

CAS 25-02-06, 25-05-03, 25-05-06, and 25-05-08 were closed in place with administrative
controls (i.e., Use Restrictions). Figures listing the site coordinates for the Use Restrictions are
provided in Appendix G. Engineered construction was required for CAS 25-05-03 and
25-05-08. As-built drawings of these CASs are provided in Appendix F.
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3.0 WASTE DISPOSITION

The following types of waste were produced at CAU 262 during closure activities: hydrocarbon-
impacted soil and debris, radiologically-impacted pipe, sanitary waste, and construction debris.
All waste was managed in accordance with state and federal regulations, DOE orders, and BN
procedures.

During closure activities at CAS 25-05-05, approximately 145 m’ (190 yd’) of TPH-impacted
soil and debris was removed from the site. This is equivalent to approximately

207,541 kilograms (kgs) (457,550 pounds [lbs]) of waste. All of the waste removed from the
site was transported and disposed of at the NTS Area 6 Hydrocarbon Landfill and included the
solidified septic tank contents, debris, and the solidification basin liner. Waste documentation is
provided in Appendix E.

During closure activities at CAS 25-05-12, approximately 111 m’ (145 yd*) of TPH-impacted
soil and debris was removed from the site. This is equivalent to approximately 143,589 kgs
(316,560 1bs) of waste. All of the waste removed from the site was transported and disposed of
at the NTS Area 6 Hydrocarbon Landfill and included the solidified septic tank contents, debris,
and the solidification basin liner. Waste documentation is provided in Appendix E.

CAS 25-04-06 closure generated approximately 37 m’ (48 yd®) of sanitary waste. This is
equivalent to approximately 48,367 kgs (106,630 1bs) of waste. The waste was disposed in the
NTS Area 23 Sanitary Landfill and included solidified septic tank contents and the solidification
basin liner. Waste documentation is provided in Appendix E.

Closure of CAS 25-05-08 generated radiologically-impacted waste. The waste was the
leachfield monitoring tubes that were cut off at ground level prior to installing the soil cover.

Six 0.6 m (2 ft) sections of pipe were disposed of. Waste also included hot line trash.
Approximately 0.11 m?® (0.15 yd?) of waste was generated. This is equivalent to approximately
22.5 kgs (50 lbs) of waste. The cut tubes and hot line trash was co-packaged with the CAU 113
waste stream for disposal as low level radioactive waste. This was done with the approval of BN
Waste Generator Services. Waste documentation is provided in Appendix E.

Closure activities at all the CASs generated various miscellaneous construction debris including
existing leachfield fence, scrap wood, metal debris, and vegetation. All debris was
radiologically surveyed prior to disposal. All debris was found to be free of radiological
contamination and was disposed in the NTS Area 9 Construction landfill. Salvageable material
such as T-posts were saved for reuse.

A description of the type and quantity of waste generated during CAU 262 closure activities is
provided in Table 4. Waste disposition records are included in Appendix E.
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TABLE 4 - WASTE GENERATED DURING CAU 262 CLOSURE ACTIVITIES

WASTE TYPE APPROX. WASTE APPROX. WASTE
QUANTITY (mass) QUANTITY (volume)
CAS 25-05-05
Petroleum Hydrocarbon 207,541 kgs* 145 m’*®
(457,550 Ibs") (190 yd®)’
CAS 25-05-12
Petroleum Hydrocarbon 143,589 kgs 111 m’
(316,560 Ibs) (145 yd*)
CAS 25-04-06
Sanitary 48,367 kgs 37 m’
(106,630 Ibs) 48 yd®)
CAS 25-05-08
Low-level Radioactive 22.5 kgs 0.11 m’
(50 Ibs) (0.15 yd*)
All CASs
Construction Debris 31,470 kgs 37 m’
(69,380 Ibs) @8 yd)

*kgs - kilograms

® 1bs - pounds

°m’ - cubic meters
¢ yd’ - cubic yards
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4.0 CLOSURE VERIFICATION RESULTS

CAU 262 closure was verified by:

CAS 25-02-06: Closure was accomplished by filling the septic tank, distribution box,
and manhole with grout. Because this CAS was closed by closure in place with
administrative controls, no verification samples were required.

CAS 25-05-06: Closure in place with administrative controls was completed by
installing a 2.1 m (7 ft) chain link security fence around the leachfield. The distribution
box and monitoring tubes were filled with grout.

CAS 25-05-05: A verification sample of the final rinse water was collected from the
septic tank. The sample was analyzed for TPH full scan and gross alpha/beta emitting
radionuclides. Verification sample results showed no COC present in the tank above
regulatory limits. Sample results are shown in Table 2 and the laboratory data packages
are presented in Appendix B. Closure was completed by filling the septic tank,
distribution box, and three manholes with grout.

CAS 25-05-12: A verification sample of the final rinse water was collected from the
septic tank. The sample was analyzed for TPH full scan. Verification sample results
showed no COC present in the tank above regulatory limits. Sample results are shown in
Table 2 and the laboratory data packages are presented in Appendix B. Closure was
completed by filling the septic tank and two manholes with grout.

CAS 25-04-06 System B: Closure was accomplished by removing and disposing the
tank contents. Because the contents were sanitary waste only, no verification samples
were required. The septic tank, distribution box, and manhole were filled with grout.

CAS 25-04-06 System A: Because no contents were present in the tank, closure was
achieved by filling the septic tank, distribution box, and manhole with grout.

CAS 25-04-07: Because no contents were present in the tank, closure was achieved by
filling the septic tank, distribution box, and manhole with grout.

CAS 25-05-03 and 25-05-08: Construction of the soil covers and erosion control
structures as designed were verified by As-built drawings. (Appendix F).

CAS 25-51-01: No COC were identified for this CAS (NNSA/NV, 2001); therefore, this
CAS was closed by taking no further action.

All verification samples were collected with disposable polyethylene dippers and placed in
appropriately labeled sample containers secured with custody seals. All samples were labeled
with a unique sample number, placed on ice in coolers, and transported under chain-of-custody
to an off-site laboratory. All samples were analyzed for TPH full scan.
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During collection of all verification samples, standard quality assurance/quality control (QA/QC)
samples were also collected; e.g., one field duplicate per 20 samples submitted blind to the
analytical laboratory for analysis. Also, the analytical laboratory followed standard QA/QC
procedures during sample analysis. This included matrix spike/matrix spike duplicate and
spiked surrogate percent recovery analysis (Appendix B).

41 DATA QUALITY ASSESSMENT

CAU 262 closure activities were performed to the criteria specified in the NDEP-approved
CAP (NNSA/NV, 2002a) and CADD (NNSA/NV, 2001). The approved correction action
alternatives as implemented did not result in any deviations with the conceptual model as
presented in the CAIP (DOE/NV, 2000) and included in Appendix A of this report.

The closure in place with administrative controls alternative included constructing engineered
soil covers and filling septic tanks with grout. No verification data were required, therefore,
agreement with the conceptual model was determined by the results of characterization activities
(NNSA/NV, 2001).

Clean closure of the septic tanks at CAS 25-05-05 and 25-05-12 required removal of the tank
contents. Verification samples were required at these CASs because the septic tanks contained
COC above action levels. Verification samples were limited to the tank interiors and not the
surrounding soil. However, during removal of the tank contents, visual inspections did not
indicate any cracks, holes, or other structural defects. This qualitative data coincides with data
gathered during characterization, which indicated no contamination in the soil caused by a septic
tank breach.

4.2 USE RESTRICTIONS

Use restrictions have been implemented at the following four CASs: 25-02-06, 25-05-03,
25-05-06, and 25-05-08. CASs 25-04-06, 25-04-07, 25-05-05, and 25-05-12 have been clean-
closed; use of the areas associated with these sites is unrestricted. CAS 25-51-01 was closed by
taking no further action; future use of this area is unrestricted. Use Restriction information is
provided in Appendix G.

A risk assessment for the following four CASs was made based on the “A through K evaluation
as presented in NAC Section 445A.227 (NAC, 2002b). The results of the “A through K
evaluation are found in the CADD (NNSA/NV, 2001) and are included in Appendix J of this
report.

4.2.1 CAS 25-02-06, Underground Storage Tank Use Restriction
COC associated with this CAS are confined within the septic tank; therefore, the use restriction

was implemented as the boundaries of the tank itself. Two Use Restriction warning signs were
erected in the area as specified in the CAP (NNSA/NV, 2002a).
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The Use Restriction Information form and a figure showing the location of the corner points for

the area at CAS 25-02-06 are contained in Appendix G.
4.2.2 CAS 25-05-03, Leachfield Use Restriction

This site contains underground radioactive material. Closure activities included the installation
of'a 2.1 m (7 ft) security fence; therefore, the Use Restriction area is delineated by the security
fence. Survey located the four corner fence posts bounding the leachfield. The Use Restriction
Information form and figure showing the location of the corner points for CAS 25-05-03 is
contained in Appendix G.

4.2.3 CAS 25-05-06, Leachfield Use Restriction

This site contains underground radioactive material. Closure activities included the installation
of a 2.1 m (7 ft) security fence; therefore, the Use Restriction area is delineated by the security
fence. Survey located the four corner fence posts bounding the leachfield. The Use Restriction
Information form and figure showing the location of the corner points for CAS 25-05-06 is
contained in Appendix G.

4.2.4 CAS 25-05-08, Radioactive Leachfield

This site contains underground radioactive material. Closure activities included the installation
ofa 2.1 m (7 ft) security fence; therefore, the Use Restriction area is delineated by the security
fence. Survey located the corner fence posts bounding the leachfield. The Use Restriction
Information form and figure showing the location of the corner points for CAS 25-05-08 is
contained in Appendix G.
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5.0 CONCLUSIONS AND RECOMMENDATIONS

5.1 CONCLUSIONS
The following site closure activities were performed at CAU 262 and are documented in this CR.

CAS 25-02-06 was closed in place by solidifying the septic tank contents and filling the
remaining void space with grout. Access points were also filled with grout. A use restriction
was implemented to restrict access into the tank.

CAS 25-04-06 consists of two septic systems (A and B). System A septic tank contained no
liquid or sludge and was clean closed by filling the septic tank, distribution box, and upstream
manhole with grout. System B was clean closed by removing and disposing the septic tank
contents, and the tank, distribution box, and upstream manhole were filled with grout.

CAS 25-04-07 septic tank and distribution box contained no liquid or sludge and was clean
closed by filling with grout.

CAS 25-05-03 is a leachfield which was closed in place with administrative controls by
installing a 0.6 m (2ft) thick soil cap over the leachfield. As a best management practice to
control potential erosion, existing surface washes were graded and backfilled with rip rap. A rip-
rap lined channel was constructed along the upgradient side of the leachfield to divert overland
flow away from the leachfield cap. The existing chain link fence was repaired and permanent
warning signs were affixed to the fence. A use restriction was implemented to restrict intrusive
activity into or beneath the site.

CAS 25-05-05 septic tank was clean closed by removing, solidifying, and disposing the tank
contents. The tank was pressure washed/steam cleaned and the rinseate was sampled to verify
that no COC remained in the tank. The tank, distribution box, and access points were filled with
grout and the excavation was backfilled with clean fill material.

CAS 25-05-06 is a leachfield that was closed in place with administrative controls by installing a
2.1 m (7 ft) high chain link security fence around the perimeter of the leachfield. Permanent
warning signs were affixed to the fence and a Use Restriction was implemented to restrict
intrusive activity into the leachfield.

CAS 25-05-08 is a leachfield that was closed in place with administrative controls installing a
1.2 m (4 ft) thick soil cap over the leachfield. The existing fence was removed and disposed and
anew 2.1 m (7 ft) high chain link security fence was installed around the perimeter of the
leachfield. As a best management practice to control potential erosion, a cellular confinement
system filled with aggregate was installed on the downgradient face of the cap. Permanent
warning signs were affixed to the new fence and a use restriction was implemented to restrict
intrusive activity into or beneath the site.
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CAS 25-05-12 septic tank was clean closed by removing, solidifying, and disposing the tank
contents. The tank was pressure washed/steam cleaned and the rinseate was sampled to verify
that no COC remained in the tank. The tank, distribution box and access points were filled with
grout and the excavation was backfilled with clean fill material.

CAS 25-51-01 is an underground discharge point that was closed by taking no further action.

5.2  POST-CLOSURE MONITORING REQUIREMENTS

Details of the CAU 262 post-closure monitoring plan are provided below:
5.2.1 Inspections
5.2.1.1 CAS 25-02-06

The inspection will be performed on an annual basis and will consist of visual observations to
verify that the proper signs are in place and readable, and that the use restriction is maintained.
If any maintenance and repair requirements are identified, funding will be requested and the
repairs scheduled. Any repairs will be documented in writing at the time of repair.

5.2.1.2 CAS 25-05-03

The inspection will be performed on an annual basis and will consist of visual observations to
verify that the fence is in good condition, proper signs are in place and readable, the soil coveris
intact, and the use restriction is maintained. If any maintenance and repair requirements are
identified, funding will be requested and the repairs scheduled. Any repairs will be documented
in writing at the time of repair.

5.2.1.3 CAS 25-05-06

The inspection will be performed on an annual basis and will consist of visual observations to
verify that the fence is in good condition, proper signs are in place and readable, and the use
restriction is maintained. If any maintenance and repair requirements are identified, funding will
be requested and the repairs scheduled. Any repairs will be documented in writing at the time of
repair.

5.2.1.4 CAS 25-05-08

The inspection will be performed on an annual basis and will consist of visual observations to
verify that the fence is in good condition, proper signs are in place and readable, the soil coveris
intact, and the use restriction is maintained. If any maintenance and repair requirements are
identified, funding will be requested and the repairs scheduled. Any repairs will be documented
in writing at the time of repair.
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The post-closure inspections will consist of detailed inspections of the fence, soil covers as
applicable, and postings. Inspection results will be documented in a single annual letter report.
The letter report will include a discussion of observations and provide a record of maintenance
activities. A copy of each annual letter report will be submitted to the NDEP.

The proposed date for the first post-closure inspection is May 2004 and the proposed due date
for the post-closure monitoring report is approximately one year after the NDEP approves the
final CAU 262 CR.

5.3 RECOMMENDATIONS

Based on completion of site closure activities as documented by this CR, it is requested that a
Notice of Completion be provided by the NDEP for CAU 262. Upon closure approval,

CAU 262 will be promoted from Appendix III to Appendix IV of the FFACO (1996), “Closed
Corrective Action Units.
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APPENDIX A

DATA QUALITY OBJECTIVES FOR CAU 262*

* As presented and published in the approved Corrective Action Investigation Plan for
Corrective Action Unit 262: Area 25 Septic Systems and Underground Discharge Point, Nevada
Test Site, Nevada, July 2000, DOE/NV--629, Rev. 0. Las Vegas, NV.
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bgs Below ground surface

BMEC Burns & McDonnell Engineering Company
BN Bechtel Nevada

CADD Corrective Action Decision Document

CAIP Corrective Action Investigation Plan

CAS Corrective Action Site(s)

CAU Corrective Action Unit(s)

COPC Contaminant(s) of potential concern

CR Closure Report

CvV Coefficient of variation

DoD U.S. Department of Defense

DOE U.S. Department of Energy

DOE/NV U.S. Department of Energy, Nevada Operation Office
DQO Data Quality Objective(s)

E-MAD Engine-Maintenance Assembly and Disassembly
EPA U.S. Environmental Protection Agency

e, percent error

FFACO Federal Facility Agreement and Consent Order
FSL Field-screening levels

ft Foot (feet)

FMBF Flatow, More, Bryan and Fairburn

n. Inch(es)

IT International Technology Corporation

LASL Los Alamos Scientific Laboratory

NAC Nevada Administrative Code

NDEP Nevada Division of Environmental Protection
NRDS Nuclear Rocket Development Station

NTS Nevada Test Site

PAL Preliminary action level(s)

PCB Polychlorinated biphenyl(s)

ppm parts per million

PRG Preliminary Remediation Goal(s)

QA/QC Quality assurance/quality control

RCRA Resource Conservation and Recovery Act
REECo Reynolds Electrical & Engineering Co., Inc.
R-MAD Reactor-Maintenance Assembly and Disassembly
SAIC Science Application International Corporation
SvVOoC Semivolatile organic compound(s)

TCC Test Cell C

TPH Total petroleum hydrocarbons

UDP Underground Discharge Point

VEC Vitro Engineering Company

VOC Volatile organic compound(s)
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A.1.0 Introduction

A.1.1 Problem Statement

Potentially hazardous and radioactive wastes were discharged to several leachfields and an UDP
in Area 25 addressed as CAU 262, Area 25 Septic Systems and UDP. Corrective Action Sites at
the R-MAD, TCC, and E-MAD facilitiesare included. The four CASs associated with the
R-MAD facility are 25-05-03 (Radioactive Leachfield), 25-05-05 (Leachfield), 25-05-12
(Leachfield), and 25-51-01 (Dry Well). Thethree CA Ss associated with the Test Cell C facility
are 25-04-06 (Septic Systems A and B), 25-04-07 (Septic System), and 25-05-08 (Radioactive
Leachfield). The two CASs associated with the E-MAD facility are 25-02-06 (Underground
Storage Tank) and 25-05-06 (Leachfield). Existing information about the nature and extent of
contamination is insufficient to evaluate and select preferred corrective actions for these sites.

These leachfield systems will be investigated based on DQOs devel oped by representatives of
NDEP and DOE/NV. Thisinvestigation will determine if COPCs are present and if
concentrations in soils underlying the leachfields and surrounding the leachfield system
components exceed regulatory levels. If COPCs are detected, the lateral and vertical extent of
contamination will be determined. Thisinvestigation will focus on collection of data adequate to
close the site under NDEP, RCRA, and DOE requirements.

A.1.2 DQO Kickoff Meeting

Table A.1-1 lists the participants present at the FFACO-required DQO Kickoff Meeting and any
subsequent meetings. The goal of the DQO process is to establish the quantity and quality of
environmental data required to support corrective action decisions for the CAU. The process
ensures that the information collected will provide sufficient and reliable information to identify,
evaluate, and technically defend the chosen corrective action. Unless otherwise required by the
results of this DQO and stated in the CAIP, thisinvestigation will adhere to the Industrial Stes
Quality Assurance Project Plan (DOE/NV, 1996) and the Work Plan for Leachfield Corrective
Action Units: Nevada Test Ste and Tonopah Test Range, Nevada (DOE/NV, 1998b), hereafter
referred to as the Leachfield Work Plan.
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Table A.1-1
DQO Kickoff Meeting Participants
Meeting Date
Proposed Participants Affiliation Kickoff Meeting Pipe Chara(.:teraization
2/1/00 Meeting
3/28/00
Lydia Coleman SAIC \
Sabine Curtis DOE/NV V \
Bruce Dionne IT \
Cindy Dutro IT \
Thomas Fitzmaurice BN \
Dennis Gustafson BN \
Juliana Herrington SAIC \
Syl Hersh IT \
Mark Holmes IT \
Mike McKinnon NDEP \ V
Jason Moore SAIC \
Charles Orchard SAIC \
Barbara Quinn BN N
Greg Rabb NDEP \
Milinka Watson-Garrett IT \
Jeanne Wightman MACTEC \
Dustin Wilson SAIC \ \
John Wong NDEP \

The pipe characterization meeting was conducted to establish Data Quality Objectives for the limited characterization of

collection system piping. The results of this meeting have been integrated into this document.

BN - Bechtel Nevada

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

IT - IT Corporation

NDEP - Nevada Division of Environmental Protection
SAIC - Science Applications International Corporation
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A.2.0 Conceptual Model

The CAU 262 Leachfields and UDP received various combinations of sanitary effluent, process
effluent and radioactive effluent primarily from operations conducted within associated Area 25
facilities. Dates of leachfield activity are variable and poorly constrained, but the Area 25
facilities were most active between 1959 and 1973. All of the leachfields addressed by CAU 262
are currently inactive or abandoned but some leachfields may still receive effluent from passive
generation (i.e., open pad drains, floor drains, and equipment drains).

Within this document, “effluent” is generally applied to al liquid waste disposed of in leachfield
systems without regard to toxic, hazardous, or radioactive properties. Effluent discharged to the
CAU 262 leachfieldsis considered potentially contaminated with various constituents but the
probabilities of actual contamination are highly variable. “Sanitary effluent” is considered
equivalent to domestic sewage and potentially toxic, “process effluent” is considered potentially
hazardous and “radioactive effluent” is considered potentially radioactive and hazardous. The
three leachfields in CA Ss 25-05-03, 25-05-06, and 25-05-08 are posted as underground
radiological materials areas. “Posted Leachfields’ are considered radioactively contaminated.

For each leachfield system, effluent was discharged from source buildings and routed through the
collection system to a septic tank and/or distribution box. Subsequent discharge to the leachfield
viadistribution lines allowed effluent to percolate into the underlying soil for disposal. Effluent
contaminants were transported by relatively large volumes of water. This conceptual model is
consistent with the general conceptual model for leachfield CAUs provided in Section 3.1 of the
Leachfield Work Plan.

An outline of CAU-specific and CAS-specific elements of the conceptual model for CAU 262 is
provided in Table A.2-1 and Table A.2-2.
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Conceptual Model
Element

Assumptions

Source

System dynamics,
waste inventories,
release information

Infiltration and concentration of contaminants in the form
of liquid waste into the soil directly below the distribution
pipes and within the leachfields may have occurred.

Knowledge of similar sites,
Leachfield Work Plan
(DOE/NV, 1998b)

Groundwater contamination is unlikely due to
environmental conditions at the sites, such as an arid
climate, low permeabilities, and depth to groundwater

Knowledge of similar sites,
Leachfield Work Plan
(DOE/NV, 1998b)

Driving forces restricted to infiltration of limited
precipitation subsequent to cessation of facility
operations and redirection of generated effluent to
alternative disposal systems.

Knowledge of similar sites,
Leachfield Work Plan
(DOE/NV, 1998b)

Lateral extent of
potential contaminants

Subsurface effects limited by low mobility of constituents.

Process knowledge and
similar site investigations
(i.e., CAUs 261/266/500
[DOE/NV, 1999; 20004,
2000b])

The potential lateral migration of contaminants is
unknown, but if migration has occurred, it will likely be
confined within the boundaries of the leachfield.

Process knowledge and
similar site investigations
(i.e., CAUs 261/266/500
[DOE/NV, 1999; 20004a;
2000b])

Vertical extent of
potential contaminants

The vertical extent of potential contamination is unknown,
but if present, will be primarily adjacent to and below the
distribution lines. Potential contamination is probably
concentrated at the native soil/leachfield material
interface. Vertical extent should be limited by low
mobility of COPCs and limited driving force.

Process knowledge and
similar site investigations
(i.e., CAUs 261/266/500
[DOE/NV, 1999; 2000a,
2000h])

Physical and practical
constraints

Radiological control access requirements to posted areas
surrounding posted leachfields (CASs 25-05-03, -08, and
-06). Current posting of these leachfields is “Underground
Radioactive Materials Area.”

Additional constraints include Yucca Mountain Project
activities; activities of other Area 25 users (i.e., DoD)
nearby utilities; facility constrains including fencing,
buildings, and concrete pads; adverse weather
conditions; restricted access; heavy equipment and
resource availability; health and safety concerns;
approval of the CAIP.

Site knowledge; site visits
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Conceptual Model

Assumptions

Source

Element
Leachfield systems are contained within restricted use Record of Decision Land Use
zones classified as either “Research Test and Zones as defined in NTS
Experiment Zone” or “Yucca Mountain Site Resource Management Plan,
Characterization Zone”. (DOE/NV, 1998a)
The Research Test and Experiment Zone is designated
for small-scale research and development projects and
demonstrations; pilot projects; outdoor tests; and

Future use experiments for development, quality assurance, or

reliability of material and equipment under controlled
conditions. This includes compatible nondefense
research, development and testing projects and
activities.

CASs 25-02-06 and 25-05-06 are contained within the
zone designated for Yucca Mountain Site
Characterization.

Potential exposures

Ingestion, inhalation, external exposure to radiation, or
dermal contact (absorption) of COPCs in the soil due to
exposure during investigation.

Process knowledge

Waste management

Waste will be evaluated against characteristic criteria
unless contrary information is discovered during the
investigation.

The following constituents will be considered listed if
identified in samples associated with CAS 25-05-03:
Carbon tetrachloride, Trichloroethylene, 1,1,1-
Trichloroethane, 1,1,2-Tricloro-1,2,2-triflouroethane, and
Tetrachloroethylene.

Process knowledge
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CAS-Specific CAU 262 Conceptual Model

(Page 1 of 9)

Conceptual Model
Element

Assumptions

Source

CAS Facility Association: R-MAD

CAS 25-05-03

System dynamics,
waste inventories,
release information

Radioactive effluent generated within Buildings 3110,
3126, 3161, and a radiochemistry trailer was discharged
to this leachfield. The leachfield is located south of the
R-MAD facility and is composed of two distribution
manifolds supplied by a diversion box. Twenty-five 100-ft
long distribution lines are connected to each distribution
manifold on 8-ft centers. The distribution lines are 6-in.
diameter open joint tiles installed in an 18-in. wide by
18-in. high gravel-filled trench and are approximately 1 ft
bgs.

Engineering drawings
including 25-R-MAD-C1
(REECo, 1983b), and
3102-SW-6.1 Sheet 8
(BMEC, 1959)

Source location

Sources within Building 3110: Darkroom sink, drain
trench, hatch frame drain line, laboratory sink, open
drains, floor drains, and showers.

Sources within Building 3126: Acid drains, service sinks,
floor sink, and decontamination sink with filter hood and
exhaust fan.

Sources within Building 3161: Chemistry sink, floor drain,
safety shower, and sink.

Sources within radiochemistry trailer: Unknown.

Engineering drawings

Contaminants of
Potential Concern

Process and radioactive effluent associated with
assembly, maintenance, and disassembly of nuclear
reactors tested at the NRDS. Additional work after
termination of NRDS program may also have contributed
effluent to this leachfield.

Building 3110 potentially hazardous COPCs identified
during preliminary assessment include: Ethyl alcohol,
ethanol, Freon, PCBs, trichloroethene, and
trichloroethylene.

Radiological COPCs include: Barium-137 m,
cesium-137, cobalt-60, europium-152, niobium-94,
plutonium-239/240, radium-226, strontium-90,
uranium-234, uranium-235, and uranium-238.

Process knowledge
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CAS-Specific CAU 262 Conceptual Model

(Page 2 of 9)

Conceptual Model
Element

Assumptions

Source

Contaminants of
Potential Concern

Building 3126 potentially hazardous COPCs identified
during preliminary assessment include: Carbon
tetrachloride, dilute acid, powdered citric acid in water,
trichloroethene, TPH and unidentified RCRA metals,
VOCs, and SVOCs.

Radiological COPCs include: Barium-137 m,
cesium-137, plutonium isotopes, strontium-90, depleted
uranium, uranium-234, and yttrium-90.

Building 3161 potentially hazardous COPCs identified
during preliminary assessment include: Fuming nitric
acid, perchloric acid, sulfuric acid, and mercury.
Radiological COPCs include: Barium-137m, cesium-137,
cobalt-60, niobium-94, plutonium-239/240, uranium-234,
uranium 238, and yttrium-90.

COPCs associated with the radiochemistry trailer are
unknown, but potentially hazardous and radioactive.

Process knowledge

CAS 25-05-05

System dynamics,
waste inventories,
release information

Sanitary and process effluent generated within Buildings
3110 and 3140 was discharged to this leachfield. The
leachfield is located west of the R-MAD facility and is
composed of two distribution manifolds supplied by a
septic tank and diversion box. Fifteen 100-ft long
distribution lines are connected to each distribution
manifold on 8-ft centers. The distribution lines are 6-in.
diameter open joint tiles installed in an 18-in. wide by 12-
to 18-in. high gravel-filled trench and are approximately
1 ft bgs.

Engineering drawings
including 25-R-MAD-C1
(REECo, 1983b), 3102-SW-
7.1 (BMEC, 1957a), and
3102-SW-8.1 (BMEC, 1957hb)

Source location

Sources within Building 3110: Emergency showers,
equipment drains, floor drains, hoist well drain, laboratory
sinks, service sinks, sinks, toilets, and urinal.

Sources within Building 3140: Floor drains, toilet, sink,
and service sink.

Engineering drawings
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CAS-Specific CAU 262 Conceptual Model

(Page 3 of 9)

Conceptual Model
Element

Assumptions

Source

Contaminants of
Potential Concern

Contaminants associated with sanitary effluent produced
by activities conducted within Buildings 3110 and 3140.
Potential contamination was most likely produced by use
of floor drains within the source buildings.

Building 3110 potentially hazardous COPCs identified
during preliminary assessment include: chemicals and
degreasers.

No specific radiological COPCs were identified.
Significant contribution of radiological contaminants
unlikely, but possible.

Building 3140 potentially hazardous COPCs identified
during preliminary assessment include material related to
paint shop activities (i.e., paints, solvents, and
lubricants).

No specific radiological COPCs were identified.
Significant contribution of radiological contaminants
unlikely, but possible.

Process knowledge

CAS 25-05-12

System dynamics,
waste inventories,
release information

Sanitary effluent generated within Buildings 3111 and
3126 was discharged to this leachfield. The leachfield is
located in the south-southeast area of the R-MAD facility
and is composed of two distribution manifolds supplied
by a septic tank. Three, 80-ft long distribution lines are
connected to each distribution manifold on 6-ft centers.
The distribution lines are 4-in. diameter perforated VCP
installed in a 5-ft wide by 2-ft high gravel-filled trench and
are approximately 1.7 ft bgs.

Engineering drawings
including 25-R-MAD-C1
(REECo, 1983b) and FMBF-2
(FMBF, 1962)

Source location

Sources within Building 3111: Deluge shower, drinking
fountain, floor sinks, sinks, service sink, toilets, and
urinal.

Sources within Building 3126: Floor sinks, service sinks,
shower, sink, toilet, and urinal.

Engineering drawings
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CAS-Specific CAU 262 Conceptual Model

(Page 4 of 9)

Conceptual Model
Element

Assumptions

Source

Contaminants of
Potential Concern

Contaminants associated with sanitary effluent produced
by activities conducted within Buildings 3111 and 3126.
Potential contamination was most likely produced by use
of floor drains/sinks within the source buildings.

Building 3111 potentially hazardous COPCs identified
during preliminary assessment include: solvents and
degreasers.

No specific radiological COPCs were identified.
Significant contribution of radiological contaminants
unlikely, but possible.

Building 3126 potentially hazardous COPCs identified
during preliminary assessment include: Freon, dilute
acid, Tide washing soap, Turco cleaner, powdered citric
acid in water, alcohol, and trichloroethene.

Radiological COPCs include: Barium-137m, cesium-137,
plutonium, strontium-90, depleted uranium, uranium-234,
uranium, and yttrium-90.

Based on sources, it is unlikely that potentially hazardous
or radioactive COPCs were discharged to this leachfield.

Process knowledge

CAS 25-51-01

System dynamics,
waste inventories,
release information

Sanitary effluent generated within Building 3125 was
discharged to this UDP. The UDP is located in the
southeast area of the R-MAD facility and is composed of
a gravel sump supplied by a discharge line. The UDP is
a 5-ft diameter by 5-ft deep gravel dry well.

Engineering drawings
including 25-R-MAD-C1
(REECo, 1983b)

In addition to the UDP, this CAS includes a potential
leachfield identified only by surface expression (grading
with small berms to prevent run-on) and inconclusive
geophysics.

Site visits, (IT 1999a),
Geophysics (IT, 1999b)

Source location

Sources within Building 3125: Floor drains. A service
sink may have been added to the system.

No sources have been identified for the potential
leachfield.

Engineering drawings
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CAS-Specific CAU 262 Conceptual Model

(Page 5 of 9)

Conceptual Model
Element

Assumptions

Source

Contaminants of
Potential Concern

Contribution of potentially hazardous effluent from
Building 3125 unlikely, but possible. Fluids associated
with maintenance of the Beetle vehicle may have been
discharged to the floor drains.

No specific radiological COPCs were identified.
Significant contribution of radiological contaminants
unlikely, but possible. Beetle vehicle was exposed to
radioactive source but is assumed not to have been
contaminated or to have been decontaminated prior to its
return to Building 3125.

No specific potentially hazardous COPCs were identified
for the potential leachfield as no source has been
determined. Significant contribution of radiological
contaminants unlikely, but possible.

No specific radiological COPCs were identified.
Significant contribution of radiological contaminants
unlikely, but possible.

Process knowledge

CAS Facility Association: Test Cell C

CAS 25-05-08

System dynamics,
waste inventories,
release information

Radioactive effluent generated within Building 3210 was
discharged to this leachfield. The leachfield is located
south of the Test Cell C facility and is composed of two
distribution manifolds supplied by a diversion box.
Fifteen, 60-ft long distribution lines are connected to each
distribution manifold on 2-ft centers. The distribution
lines are 6-in. diameter perforated VCP installed in an 2-ft
wide by 2-ft high gravel-filled trench and are
approximately 5 ft bgs.

Engineering drawings
including 25-TC-C-C1
(REECo, 1984), 3222-PD-
201 (LASL, 1969a), and
3222-PD-202 (LASL, 1969b)

Source location

The leachfield was apparently installed to receive
radioactive effluent generated by decontamination
activities at Test Cell C.

Engineering drawing
3222-PD-201 (LASL, 1969a)

The collection system was modified to incorporate the
leachfield into the Nuclear Furnace exhaust scrubbing
system. Radioactive material produced by reactor tests
was removed from associated exhaust using a water and
filter system. The water was disposed of in this
leachfield.

Engineering drawing
25-TC-C-C1 (REECo, 1984),
LASL, 1973
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Conceptual Model
Element

Assumptions

Source

Contaminants of
Potential Concern

Potentially hazardous and radioactive effluent associated
with Test Cell C decontamination and Nuclear Furnace
exhaust scrubbing was discharged to this leachfield.

No potentially hazardous COPCs were identified during
preliminary assessment. Potentially hazardous COPCs
may be present based on process knowledge of Test
Cell C activities.

Radiological COPCs include: Antimony-125, cadmium-
109, cesium-137, europium-155, potassium-40, radium-
226, thorium-228, and thorium-232.

Process knowledge

CAS 25-04-06

System dynamics,
waste inventories,
release information

Sanitary effluent generated within Building 3228 was
discharged to Leachfield A. The leachfield is located
south of the Test Cell C facility. The leachfield design is
poorly constrained, but a septic tank and distribution box
are present. Approximately six distribution lines within a
270 square ft area are shown on facility drawings.

Sanitary effluent generated within Building 3220 was
discharged to Leachfield B. The leachfield is located
south of the Test Cell C facility. The leachfield design is
poorly constrained, but a septic tank and distribution box
are present. Approximately 6 distribution lines within a
2,115 square ft area are shown on facility drawings.

Engineering drawing
25-TC-C-C1 (REECo, 1984)

Source location

Sources within Building 3228: Water closets, urinals,
floor drains, clean-out drain, and wash fountain.

Sources within Building 3220: Equipment drains, floor
drain, sink with peg board, acid sink with fume hood, sink
drain.

Engineering drawings
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Conceptual Model
Element

Assumptions

Source

Contaminants of
Potential Concern

Contaminants associated with effluent produced by
activities conducted within Buildings 3228 and 3220.
Potential contamination was most likely produced by use
of floor drains within the source buildings or the acid sink
in Building 3220.

Building 3228 potentially hazardous COPCs identified
during preliminary assessment include:
1,2-dichlorethene, trichloroethene, 1,4-dichlorobenzene,
4-methylphenol, tetrachloroethylene, oil.

Radiological COPCs include: Actinium-228, bismuth-212,
bismuth-214, cesium-137, europium-152, lead-212,
potassium-40, plutonium-238, plutonium-239,
radium-226, strontium-90, thallium-208, thorium-228,
thorium-232, and tritium.

No potentially hazardous COPCs for Building 3220 were
identified during preliminary assessment. Potentially
hazardous COPCs may be present based on process
knowledge.

Radiological COPCs include: Potassium-40, plutonium-
238, plutonium-239, radium-226, thorium-228, thorium-
232, and tritium.

Process knowledge

CAS 25-04-07

System dynamics,
waste inventories,
release information

Sanitary effluent generated within Building 3210 was
discharged to this leachfield. The leachfield is located
west of the Test Cell C facility. The leachfield design is
poorly constrained, but a septic tank and distribution box
are present. Approximately 8 distribution lines within an
1,800 square ft area are shown on facility drawings.

Engineering drawings
including 25-TC-C-C1
(REECo, 1984)

Source location

Sources within Building 3210: Water closet, urinal, hand
sink, and floor drain.

Engineering drawings

Contaminants of
Potential Concern

Contaminants associated with sanitary effluent produced
by activities conducted within Building 3210. Potential
contamination may have been produced by use of floor
drains within the source building.

Building 3210 potentially hazardous COPCs identified
during preliminary assessment include
tetrachloroethylene.

Radiological COPCs include europium-152 detected in a
background soil sample associated with leachfield
sampling.

Process knowledge
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CAS-Specific CAU 262 Conceptual Model

(Page 8 of 9)

Conceptual Model
Element

Assumptions

Source

CAS Facility Association: E-MAD

CAS 25-05-06

System dynamics,
waste inventories,
release information

Radioactive effluent generated within Building 3900, a
metallurgical trailer, and at the train decontamination
area and Building 3900 process effluent was discharged
to this leachfield. The leachfield is located south of the
E-MAD facility and is composed of two distribution
manifolds supplied by a diversion box. Twenty-four
approximately 70-ft long distribution lines are connected
to each distribution manifold on 8-ft centers. The
distribution lines are 6-in. diameter open joint tiles
installed in an 24-in. wide by 18-in. high gravel-filled
trench and are approximately 6 ft bgs.

Engineering drawings
including 25-E-MAD-C1.1
(REECo, 1983a) and
1425-C-403 (VEC, 1963)

Source location

Sources of radioactive effluent within Building 3900: All
shielded area floors including hot bay and hot cells.

Sources of process effluent within Building 3900:
Operating gallery floor, maintenance and machine shop,
instrument shop, “cold” change room, boiler room, and
cold bay.

The heating, ventilation, and air conditioning stacks are
an additional radioactive effluent source.

The Metallurgical Trailer is an additional process and
radioactive effluent source.

The Train Decontamination Area is an additional process
and radioactive effluent source.

Engineering drawings

Contaminants of
Potential Concern

Potentially hazardous and radioactive effluent associated
with assembly, maintenance, and disassembly of nuclear
reactors and rocket engines tested at the NRDS.
Additional work after termination of NRDS program may
also have contributed effluent to this leachfield.

E-MAD facility potentially hazardous COPCs identified
during preliminary assessment include: Solvents and
degreasers, metallurgical process waste, and process
water stabilization additives (i.e., ethylene glycol).
Radiological COPCs include: Cesium-137, cobalt-60,
plutonium-239/240, strontium-90, uranium-235,
uranium-238.

COPCs associated with the metallurgical trailer are
unknown, but potentially hazardous and radioactive.

Process knowledge
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CAS-Specific CAU 262 Conceptual Model
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Conceptual Model
Element

Assumptions

Source

CAS 25-02-06

System dynamics,
waste inventories,
release information

Sanitary effluent generated within Buildings 3900 was
discharged to this leachfield. The leachfield is located
south of the E-MAD facility and is composed of two
distribution manifolds supplied by a septic tank and
diversion box. Fifteen, 100-ft long distribution lines are
connected to each distribution manifold on 8-ft centers.
The distribution lines are 6-in. diameter open joint tiles
installed in an 18-in. wide by 12- to 18-in. high gravel-
filled trench and are approximately 1 ft bgs.

Engineering drawings
including 25-E-MAD-C1.1
(REECo, 1983a) and
1425-C-8 (VEC, 1965)

Source location

Sources within Building 3900: Restrooms, janitor rooms,
water closets, sinks, showers, drinking fountains, and
floor drains.

Note that the hot change room restrooms drained to this
leachfield.

Engineering drawings

Contaminants of
Potential Concern

No previous sampling results have been identified for this
leachfield system.

Significant contribution of radiological or potentially
hazardous contaminants unlikely, but possible.

Process knowledge
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A.3.0 Potential Contaminants

Additional information on the COPCs for CAU 262, including PALs and quality assurance/
quality control (QA/QC) requirements are provided in Section 3.0 of either the L eachfield Work
Plan or the CAIP.

Previous sampling efforts and process knowledge identify the following potential contaminants:

Radioactive and Chemical COPCs - These leachfields serviced buildings that were used
for avariety of reactor testing and support activities. Activities within these buildings that
likely contributed chemical effluents to one or more of the leachfields include film
processing, decontamination/degreasing, radiochemistry, and reactor assembly and
disassembly. In general, the contaminants that may be present are associated with organic
solvents, hydrocarbons, paint, film processing agents, and activation and fission products.

Previous sampling activities at the R-MAD posted leachfield identified significant
concentrations of cesium-137 and cobalt-60. High beta/gamma activity was identified at
the “ pit/sump/drum.”

Previous sampling activities at the Test Cell C leachfields identified significant
concentrations of cesium-137 at the posted leachfield; low concentrations of hydrocarbons
and PCBs at CAS 25-04-07; alow concentration of gasoline-range TPH at Septic

System B; and a high concentration of oil-range TPH and low concentrations of VOCs,
SVOCs, and PCBs at Septic System A.

Previous sampling activities associated with the E-MAD posted leachfield identified
SVOCs, diesdl-range TPH, RCRA metals, PCBs, gamma-emitting radionuclides,
plutonium, uranium, and strontium at CAU 135. Previous sampling activities at the
E-MAD posted leachfield identified gamma emitting radionuclides within the typical
range of background.

Samples submitted for laboratory analysis will be analyzed for the following chemical COPCs to

determine if potentially hazardous or hydrocarbon materials are present:

VOCs

SVOCs

RCRA metals (arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver)
TPH (diesel-range organics)

PCBs (CASs 25-04-07 and 25-05-06)
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At least 25 percent (100 percent for CASs 25-05-03, 25-05-06, and 25-05-08) of samples
submitted for laboratory analysis will be analyzed for the following COPCsto determine if
radioactive materials are present:

Gamma-emitting radionuclides
| sotopic uranium

I sotopic plutonium
Strontium-90

All laboratory analyses will be conducted according to Table 3-1 of the Leachfield Work Plan or
as specified in the CAIP.
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A.4.0 Decisions and Inputs

A.4.1 Decisions

Decisions to be resolved by the investigation include:
* Determineif COPCs are present at the sites.
» Determineif COPC concentrations exceed FSLs.
» Determineif COPC concentrations exceed PALSs.
» Determine the nature and extent of contamination with enough certainty to develop and
evaluate arange of potential corrective actions, including closure in place and clean

closure.

A.4.2 Inputs and Strategy

Inputs to the decisions include those elements of information used to support the decisionsin
addressing the identified problem. A list of information inputs, existing data, identified data gaps,
and brief strategies are discussed in Table A.4-1.
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A.5.0 Investigation Strategy

The CAU 262 Leachfields will be investigated using the basic technical approach provided in the
Leachfield Work Plan with site-specific modifications as required.

All soil and sediment/dudge sampleswill be field screened for VOCs and radioactivity. Samples
will be analyzed according to Section A.3.0. Samples will be collected from septic tanks and
distribution structures (if appropriate, accessible, and adequate material is present) and from soil
underlying the leachrock/native soil interface. Contents of previously sampled septic tanks will
not be collected if previous sample results are adequate for waste management requirements.
Contrary to the leachfield work plan, integrity sampleswill be collected from proximal and distal
end soil at the base of septic tanks and from the distal end soil at the base of distribution
structures.

The CAS-specific investigation strategy is dependent on the COPCs and the leachfield design.
Complex leachfields with a high likelihood of radiological contamination will be investigated
using an initial phase of in situ radiation measurement followed by biased and random sample
collection using drilling. Complex leachfields that are not expected to contain significant
radiological contamination will beinvestigated by biased and random sampling using excavation.
Simple leachfields will be investigated by biased sampling using excavation. Drilling may be
used to augment excavation throughout the investigation if required to determine the maximum
vertical extent of potential contamination. This sampling strategy will ensure that contamination
in the soil has been adequately |ocated, identified, and quantified.

A.5.1 Sampling at Radiologically Posted Leachfields

Based on preliminary assessment, the leachfields addressed by CASs 25-05-03, 25-05-06, and
25-05-08 may contain significant radiological contamination. The radioactivity of soil to be
sampled may be determined using in situ radiation measurements if feasible. Sample collection
from these leachfieldsis contingent upon the radioactivity of the soil to be sampled. Samples that
are too radioactive to practically handle, transport, or submit for analysis may not be collected.



CAU 262 CAIP
Appendix A
Revision: 0

Date: 07/20/2000
Page A-22 of A-33

The total number of samples submitted for off-site quantitative analysis may be significantly
reduced based on these considerations.

Drilling will be the primary sampling method. Biased and random sampling will be conducted
during the field investigation to assess the extent of COPCs and determine if COPC
concentrations exceed PALs for the site.

Boreholes will be located based on system dynamics and statistical analysis. Biased boreholes
will be drilled at the initial discharge pointsin the two proximal distribution lines, the area
between the distribution manifold ends, the four corners, and center of each leachfield.
Additional boreholes will be located at the center of each half of the leachfields. Due to the
extreme slope of the CAS 25-05-06 leachfield, four of the biased borehole locations will be at
different locations. For thisleachfield, boreholes will be drilled at the initial discharge pointsin
the two distribution lines approximately at the proximal end of the distal one-third of the
leachfield and the center of the distal two-thirds of each half of the leachfield. Additional
locations will be selected randomly within the area of the leachfield to ensure adequate sampling

|ocations have been considered. The number of random locations are addressed in Section A.7.0.

A.5.2 Sampling at R-MAD and E-MAD Complex Sanitary Leachfields

Excavation will be the primary sampling method for leachfieldsin CA Ss 25-05-05 and 25-05-06.
Biased and random sampling will be conducted during the field investigation to assess the extent
of COPCs and determine if COPC concentrations exceed PALs for the site. Drilling will be
conducted if excavation sampling fails to determine the maximum vertical extent of potential

contamination.

Excavations will be located based on system dynamics and statistical analysis. Biased
excavations will be located at the initial discharge points in the two proximal distribution lines,
the area between the distribution manifold ends, the four corners and center of each leachfield.
Additional excavationswill be located at the center of each half of the leachfields. Additional
locations will be selected randomly within the area of the leachfield to ensure adequate sampling

|ocations have been considered. The number of random locations are addressed in Section A.7.0.
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A.5.3 Sampling at Remaining Leachfields and UDP

Samples will be collected from the leachfields addressed by CASs 25-04-06, 25-04-07, 25-05-12,
and 25-51-01 according to the Leachfield Work Plan using excavation. A biased and random
sampling approach, as described in Section A.5.2, may be required if more distribution lines than
expected are located (see Section A.6.0). Drilling will be conducted if excavation sampling fails
to determine the maximum vertical extent of potential contamination.

A leachfield and UDP are addressed by CAS 25-51-01. Itisunlikely that the leachfield addressed
by CAS 25-51-01 exists. This potential leachfield will be investigated by excavating asingle
trench across a graded area with small berms and perpendicular to the lineations identified by an
inconclusive geophysical survey. If distribution lines are located, sampleswill be collected using
continued excavation or drilling depending on field-screening results. The UDP will be
investigated by drilling a borehole at the center of the feature and collecting soil samples
beginning at the native soil/leachrock interface. Three stepout boringswill be drilled in aroughly
triangular pattern approximately 15 ft from the UDP if FSLs are exceeded.

A.5.4  Limited Collection System Pipe Inspections
The collection systems will be inspected using one of four CAS-specific strategies:

» Portions of the posted leachfield collection systems will beinspected using a video survey
and in situ radiation measurements as described in Section 4.1.1.4 of the Leachfield Work
Plan. Thein situ radiation measurements are designed to determine if the pipes meet free-
release criteria.

» A portion of the CAS 25-04-07 collection system will be inspected using a video survey.
Access to most of the collection system piping is limited by extensive concrete cover and
no attempt will be made to collect sediment samples from the pipes. Contamination
associated with the sampled leachfield system components will be attributed to the
sediment within the collection system if significant sediment is present in the piping.

» The CAS 25-04-06 collection systems will be excavated at a point between the source
buildings and the leachfields. System A will be inspected at the nominal midpoint of the
collection system piping and System B will be inspected adjacent to (outside) the Test
Cdll C security fence. If sediment is present at the ingpection locations, it will be sampled
and analyzed for the chemical and radiological parameters provided in Section A.3.0.
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* Theremaining collection systemswill be inspected viamanholes. |If manholes cannot be
located, the investigation strategy will be consistent with that used for CAS 25-04-06. |f
sediment is present at the inspection locations, it will be sampled and analyzed for the
chemical and radiological parameters provided in Section A.3.0.

A.5.5 Additional Sampling

Bioassessment samples may be collected according to the Leachfield Work Plan at the Site
Supervisor’s discretion. Need for bioassessment samples will be based on the nature of
contamination established during the field investigation (i.e., extensive VOC contamination).

At least one geotechnical sample will be collected from soil underlying the leachfields according
to Section 3.2.1 of the Leachfield Work Plan. Additional samples may be collected at the
discretion of the Site Supervisor. Geotechnical samples will be analyzed using the methodsin
Table 3-2 of the Leachfield Work Plan to measure the following parameters:

e |nitial moisture content

e Dry bulk density

e Cadculated porosity

* Moisture retention characteristics

» Particle sizedistribution

e Saturated and unsaturated hydraulic conductivity
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A.6.0 Decision Rules

The following decision rules will be used to guide the investigation and subsequent data
evaluation for CAU 262:

» If, inthe course of the investigation, either of the following occur, then the investigation
will be halted and rescoped as necessary:

- The conceptual model fails to such a degree that rescoping is required.
- Sufficient data are collected to support evaluation of corrective actions.

» If field screening indicates no COPCs above FSL s, then a sample at the next prescribed
subsurface location will be field screened. 1f no COPCs are indicated, a confirmatory
laboratory sample will be submitted.

» If field screening indicates the presence of COPCs above FSL s, then the investigation will
continue to determine extent of COPCs a sample with field-screening results below FSLs
is obtained for laboratory submittal. Sample depth may be limited by maximum
practicable excavation or drilling depth. A samplewill aso be submitted for |aboratory
analysis from the subsurface interval that represents the worst-case, field-screening result
and at the discretion of the Site Supervisor. Some worst-case samples may not be
submitted due to transportation or laboratory limitations. Additional samples may be
required for waste management purposes.

» If laboratory results indicate the presence of contaminants of concern above PALSs, then a
CADD will be prepared. Potential corrective actions may be CAS-specific.

* If no COPCsare identified above PALSs, then a CADD/Closure Report will be prepared
according to the outline agreed upon by NDEP and DOE/NV. Thistype of CADD
incorporates the elements of the regular CADD and the corrective action plan and serves
asthe closure report for the site. Recommendations of no further action may be
CAS-specific.

Table A.6-1 provides additional decision points and rules.
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A.7.0 Decision Error

As described in Section A.5.0, biased or a combination of random and biased sampling strategy
will be employed for CAU 262 leachfields. Biased sampling is appropriate because the system
component locations are known, will be located through exploratory surveys, or can be
reasonably assumed. Random sampling will also be conducted for leachfields with large numbers
of distribution lines to reduce redundant sampling results while maximizing confidence that the
leachfields have been adequately investigated.

Table A.6-1 describes actions if specific component |ocations cannot be identified.

A.7.1 Biased Sampling Strategies

The biased sampling strategies either require samples associated with al distribution lines or
target the worst-case contamination by concentrating leachfield system sampling at points with
highest potential for contamination. Biased sampling ensuresthat the extent of the contamination
has been adequately located and identified. At least one sample with field-screening results
below FSLswill be obtained from the predetermined sampling locations to define the lower limit
of the impact (if any) on soils produced by effluent disposal. Field-screening results will be
confirmed by off-site laboratory analysis of these samples.

A.7.2 Random Sampling Strategy

Systematic random sampling will be employed for investigation of the several leachfields
addressed by CAU 262 (see Section A.5.0). Thisapproach will ensure coverage of the potentially
contaminated areas at leachfields where soil samples are not directly associated with each
distribution pipe. The number of samples required to characterize the sites to a predetermined
level of confidence will be calculated using Equation 8 from Chapter 9 of SW-846 (EPA, 1996),
with a confidence level and acceptable sampling error agreed to by the DOE/NV and the NDEP.



CAU 262 CAIP
Appendix A
Revision: 0

Date: 07/20/2000
Page A-29 of A-33

Equation 8 from Chapter 9 of SW-846 gives the number of samples required to determine the
mean value of a given parameter to within a specified percent error, e, with a confidence limit of

90 percent, using an analytical method with a specified coefficient of variation (CV), as:

= (tos0 a2 )
0.90, n-1 e,

where“t” isthe one-tailed 90 percent Student's “t” value for the appropriate number of degrees of
freedom (n-1).

The CV in the above equation refersto the variability of the specific parameter in the medium
being sampled. Its value cannot be determined until sufficient samples from the site have been
analyzed. However, in the absence of data regarding the soil variability of the COPCs at

CAU 262, some assumptions must be made:

» Thevariability of the analytical method may be used as a first approximation of the
variability of the contaminant distribution in the soil. Thisis probably areasonable
assumption for chemical contaminants, which are likely to have been deposited from a
solution, thus leading to a somewhat uniform distribution.

» Table A.7-1 showsthe average CVsfor several chemical methods, as determined from the
individual proceduresin SW-846. Pesticides and PCBs are included, although neither of
these are COPCs at CAU262.

» For radiological contaminants, higher average CV's should be considered. Radiological
contaminants are typically particulate in nature and are thus likely to be less uniformly
distributed in the medium under investigation, leading to high variability.

For CAU 262, aCV of 50 percent will be assumed. Thisfigure represents acompromise between
the very high CVs of the pesticides and the extremely low CVs of the VOCsand SVOCs. Itisan
acceptable starting point for the purposes of Equation 8.
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SW-846 Method Parameter Measured % CV
6010B Metals 21.3
T470A/T471A Mercury 69.5
8260B VOCs 7.5
8270C SVOCs 9.1
8081A Pesticides 70.1
8082 PCBs 29.7

A relative error of 10 to 20 percent from the true mean at a confidence limit of 90 percent is

considered acceptable for planned removal and remedial response studies (EPA, 1989). A

relative error of 15 percent will be specified for this site. Substituting the appropriate values for
“t” (Taylor, 1990), CV (50 percent) and e, (15 percent) into this equation and iterating the
equation several times givesn = 20. Twenty random sample locationswill be sampled in addition

to nine biased sample locations.
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Corporate Headquarters /

Reno Laboratory Las Vegas Laboratory
NEL LABOHATGFHEE 4750 Longley Lane, Suite 108 4208 Arcata Way, Sute A
Reno, NV BS502 Lag Vapss, NV
Phone: 775.348 2522 Phane: 702.857,1070
_  Fuox TI5.348 2548 Fax: 7028871577
Ted Redding
Bechtel Nevada
P.O. Box 98521, M/S NTS273
Las Vegas, NV B9193-8521
TEL: 702-295-722()
RE Project: CAU 262 Order No.: L0O210354

Dear Ted Redding:

NEL Laboratories, Las Vegas received 3 samples on 10/22/02 for the analyses presented in the
following report.

There were no problems with the analyses and all data for associated (3C met EPA or laboratory
specifications unless noted in the Case Narrative,

[f you have any questions regarding these tests results, please feel free to call,

I T Wiforthoaiee)

Rod T. Miller Dhate
Luboratory Director
Certifications:
Arizona AZ0518
California 2002
Idaho Certified
Montana Certified
Nevada NV052
New Mexico Certified
Albuguerque Boisa Las Vegas Phoanix Aenc Sacramanto

B68.360.5726 B00.200,2052 BHE 368 3282 BEA 237 2514 B 988 =979 T T T, T
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' NEL LABORATORIES

NEL Laboratories, Las Vegas Date: 14-Nov-02
'E'LIEN.T: Bechiel Nevadas
Projest: Ll 262 CASE NARRATIVE

Lal Chrder: LO210354

Attached are the analytical results for samples in support of the above referenced project.

The samples submitted for this project were not sampled by NEL. Should you have any questions or
comments, please feel free to contact our Client Services Department.

Analytical Comments:
TPH Analysis:

F1: Hydrocarbon pattern atypical of gasoline.

F3: Hydrocarbon pattern atypical of diesel.

S6: Surrogate recovery was below laboratory and method limits. Reextraction and reanalysis
confirm low recovery caused by matrix effects.

At the request of the client, samples 250505-waste-1 and 250512-waste-1 were reextracted and
reanalyzed for TPH analysis in order to achieve a lower reporting limit,
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Bechtel Nevag

DATA VALIDATION COVER SHEET

Section |
.p-' 1748 ,J
MEF Number: (CAur e J' Sampie Request Number:

Contract Laboratery: AL g: ﬂ-é'galfw' ‘el Organization: _ & 4/ f’f

Validation Procedurelinstruction, indluding revision number: & /- 4 (/. Joj e 7

Analysis Requested (check all that appiy):
\E\ Volatile Organics \g 7AH '/ oK 0 )

[_] semi Volatile Grganics

D Inorganics

] organcchiorine PesticidestPolychiorinated Biphenals (PCBS)
D Radiochemistry

Section I
\ﬁ__l Chain-of-Custody Form

Gmﬂmm

- E Sample Results Forms

Fledd Forms
5. E Iﬂuah‘tyr Contral Forms

Identify any samples that ars missing:

— =

Comments/Problems: (include information about requests for further information submitted 1o the contract
!-ihnralnr].r an-ct mud up-un Ale 4:rr resalution and conftract Iah-:rmtury paint of contact); _

h%m :

i
Validator Name: r’rT/f‘F"; e 7 A,

Validator Signature: ?'F’/;é %;;‘i Date: {/ﬁf/f_?.-?

e ———
Huiweion Code ERVAE B8 52T Jalaia;




Eochiel Nevada

DATA VALIDATION CHECKLIST

Analyses Reviewed: ;‘?:JH

Date; V/f/Fj

DATA REVIEW

® ® N om s W N

e amlk  cml o mh mik
h B W R - O

Requested analyses were performed on all samples.

Samples were extracted, prepared, and analyzed within holding times.
Cooler temperature was recorded upon receipt.

Proper preservation / pH was used for @ach malrix and analysis.

The laboratory sample identification corresponds to the client sample identification.
Background checks were performed at the proper frequency and were acceptable,

efficiency checks were performed at the proper frequency and were acceptable,
Method blanks were analyzed and were acceptable.
All MDAs were less than the RDLs.

- LCSs were analyzed at the proper frequency and recoveries were acceptabla.

- M5 were analyzed at the proper frequency and recoveries wera acceptable.

- Lab duplicates were analyzed the proper frequency and RPDs were acceptable.
. QC batches correspond clearly with analytical batches,

- Sample activity/concentration units are reported accurately.

- Dilutions were properly noted and calculated,

16.
17,

Sample detection limits were properly adjusted for dilutions.
Detection limits meet project requirements.

QUALIFIERS

N
w

OO0 EOEOodoo e e o
OO0COoOo000O0000Oo00oO00 2
D oooog 2

OO0 o0E0O0E

QC Result Qualifier Associated Sample Results
Preparation Blank e 1o b | | 2505 12-warf- |

]

Lab Control Sample: Aoag
Matrix Spike: At 4
Duplicate Sample: 180k

Validator Name: G""‘ ‘e ";Tr /{{’? ‘:ﬁ!ﬂ?

o s

il

|

Date: :f/,}-'%::j

- 108 {117



gechiel Nevad

DATA VALIDATION CHECKLIST
Analyses lelwad:_lz’ g Date: J?{/ '{1/ ,53}

DATA REVIEW

1. Requested analysss were performed on all samples.

2. Bamples were extracted, prepared, and analyzed within holding times.

3. Cooler temperature was recorded upon recelpt,

4. Proper preservation | pH was used for each matrix and analysis.

5, The laboratory samplé identification corresponds 1o the client sample identification.
6. Background checks ware performed al the proper frequency and were acceptabie,
T
8
g

g
S

U000

. efficiency checks were performed at the proper frequency and were acceptabia.
- Method blanks were analyzed and wera acceptable,
- All MDAs were lass than the RDLs.
10. LCSs were analyzed at the proper frequancy and recoveries were acceplabie,
11. MS were analyzed at the proper fraquency and recoveries were accaptable.
12, Lab duplicates were analyzed the propar frequency and RPDs ware acceptable.
13. QC batches corespand clearly with analytical batches.
14. Sample activity/concantration units are reporied accuralely.
15. Dilutions ware properly noted and calculated.
16, Sampie detection limits were praperly adjusted for dilutions.
17. Detection limits meet project requirements.

DO00O0DO0O0OOoO s

émmﬁﬁddd&ﬁ%ﬁgﬁﬁg
A

000o000Qgo
D[L_l/ﬁfDDDDDE’Eﬁﬁ/DD

QUALIFIERS

QC Result Qualifier Associated Sample Results
Preparation Blank: 2 erTraFu-:ﬂLfr 4w 264 77 g

fi
Lab Conirol Sampla; T

Matrix Spike: g i
Duplicate Sampis: i e A i

Validator Name: /(:"' “ -_’; M;}ﬁﬁ
Signature: / "{::;,- %(#4 Data: t}f éf//ﬁ -‘P

il

R | 11



2echielNevad

DATA CONFIDENCE STATEMENT

74¢
MEF Number: e 2¢y 30€ " {tnalwas: g "':,: ?_f“? H

E Field and QA/QC sample data have been generated In accordance with method
requirements Quality cantrol. Requirements af the SOW haye bean met.

Commaents: @C ﬁ—”—“%

E QA/QC problams were encountered during analysis of the samples. Usability is not
aﬂnntadf";rm are accepiable

: ,ﬂMa T e &, JIH i

D Significant QA/QC problems were encountarad during analysis of the samplas,
Data for the following samples is rejected:

Summary:

Validator Name: /fdﬁ F-L% // Y:# -= )/j.:n;l' .
Validator Signature: /Z‘i;% : Date: _Zﬁ/ﬁ? i i

B i A



TIER I REVIEW

GENERAL INFORMATION
I. Project Name and/or Sample Delivery Group (SDG): ff/ .r‘( 7 "?/f;

2. Date Samples taken: ‘.Fa?/u/é’b
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TCLP YVOLATILE ORGANIC COMPOUNDS (VOCs)

([P R R TR TR

T oL T

TCLPVOCs | Liquids - 7 days )/
EPA Method 8260 b J

TCLP VOCs NA ILiquids - 40 day

A Method 8260

Were extractions done within the hold time limit? Q*m ONo

Were analyses run within the hold time limit? &Yes QNo
A.TCLP VOCs reported as: Omg/L. or Wug/L (liquids)  Other:
B. Hits above detection level found in laboratory blank (LB) , t blank surrogate (RBS),

field blank (FB), rinse blank (RB), or other QA samples? 0 Yes %] No
If ves, explain:

C. Did laboratory report indicate any pmbhm:?,h Yes L No

If ‘yes," explain: Oﬁf??f{* T AT VOC,

D. Were other VOC results reported besides TCLP VOC target compounds? [ Yes /ﬂ/ No



TOTAL PETROLEUM HYDROCARBONS (TPH)

e .-..-ﬂr:; |'u!:|_'l':l4',' P R

Liquids - 14 days
Soils - 14 days |
Ol - 14 days

Was TPH digestion done within the hold time limit? ;g Yes No

Were analyses run within the hold time limit? a\?ﬁ L No '
A. TPH reported as: Jmg/Kg or Qug/Kg Other:

B. Hits above detection level found in LB, RBS, FB, RB, or other QA samples? ) Yes l@h

If *yes." explain:

C. Did laboratory report indicate any problems? & Yes 0 No
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NEL LABORATORIES

CLIENT: Bechtel Nevada CLIENT II: CAL 262 TB-1

PROJECT ID: CAL 262 DATE SAMPLED: 10v21/02

PFROJECT #: Bs02 NEL SAMPLE ID: LO210354-0014

MATRIX: AQUEOLIS

Reporting

Parameter Besuli Units Limit  DF Method FrepDate  Anabvzed — Analvst
.11 2-Tetraehlonsthane MO el 50 I SWHInlE L] 5 and [FRM-LY
1. 0-Trigklergethare ND  ppl L I SWEILIE 12603 DRMALY
I.1.3.2-Tetmchioroethans KO ppll. ] i SWIINIR 12013 DRM-LY
1,1, 2-Tnehlorosthanc KD pg'l 50 | SWHIEOR | IWT6A2 DRM-LY
I -Dechlcensthans WO ppll 515 i SWHIAE 1126412 DEM-LY
I, i-Thchlorogibene KD ugl 540 i SWHInoR 120z (R ML
I.1-Biehlvrapmopene MO il =X 1] i SWHZG0R L1 Sk DMLY
| 23 Trchlamberens MR gl 10 i SWatelf 102032 DMLY
1,2 3-Trschloroprogane T | 51 i SWazsn [ DRM-LY
| &= Tnchlornhensene KD gl 5o ] BV G0H 3602 DREM-LY
I 2 A-Trimeihyibenzene HD gl 50 1 EWH200H LI ik [EM-LY
| 2-Dibromo-2-chlorapropane HD  Epl 5.0 I SWHEZG0H [ [18] u pd [NRM-LY
| 2-Dibwomnetiane ND gl £ I SWEIGUR 1260 DEM-LY
1.2 Diglprobonrene 1o T L4 | SwEwA 2003 DRM-LY
1. 2-Dehloruethane T 5.0 I SWEIROD 1262 DRM-LY
1 I-Drehioropregans Ry upil S0 1 SWHI s 172603 DR -LY
.35 Trimethylbenzene KD ppll A1 I SWH2E 102407 CRM-LY
1 J-Dighlonsbenzens ND  pgl 50 | SWHZGNDO 102687 DRM-LY
| A-Dichilompempass: MO oppl 50 | SWEILOE IVZ2002 THRM-LY
1 4-Dichiomberipees KD up'l 50 | SWalton e DRM-LY
1. I-Dhichbseniitegsiiie N gl 5.1 | SWHIsHH 102842 DRM-LY
- lunarsns: WO gl i I SWNIs0H 1nasa DRM-LY
2-Chicrnethy| vinyl siher 1 T 54 I SWE2IE 12 CHM-LY
2 hlorolohene ND il 54 | SWE2608 12R03 DRMALY
1-Hexmnonse | LT | 15 | SWEIGOD I 2HTE DEM-LY
d-Ch hreso irse: fal LT in i SWHEIG0N 1262 DREM-LY
-Methyl-2<pentanonc ND gL 3 1 EWHIGHE 141312 [ -LY
Acelone ND gl 2 I SWE260B 102602 DRM-LY
Henzeny ND  mpl i I SWEIRIB it ] e DRM-LY
Bromobenzens MDD upl 54 | SWiluom 1) DEM-LY
lromochloremethane M} gl 10 1 AWHleom . 3802 DIRM-LY
[Bromodichlonenetiane MO gl 50 | SWHIGMI 102652 DRM-LY
Beromaf arm MO ugll L1 | SWRIHIE 102603 [FRMLY
Hawrwaseibane MO gl 50 i SWEGNEA 10 2ma DMLY
Lanbsom ol fide MO pgll 50 1 SWENDOH 2602 DRM-LV
Catbom wetrachleride: KD gl 5.8 | SWEMeR 12002 DEM-LV
{ hlurbenzene ND gl 50 | SWHISHH | D3aE DR MLV
Chlonethane WO gl a0 i SWH2GIE T 2602 DRM-LY
Lhlonafomm XD gl 5.0 1 SWHInIE LLied SR DRM-LY
Chiomassthane ND gl 50 I SWEIeon 1872602 DRM-LY
s | 2-Dichionasthene M gl 10 i SWEaLan IV EAMY DEMLY
cis:| J-Dichlongrapens N+ gl ia i L2600 13632 DEM-LY
Cyelohexare HDO - gl 5 1 EWHIGHN I 26aA2 DEM-LY
Dibromochiloromsthane MO Epil a0 ] SWHIROR 202 DRM-LY
R - Nan Dictected at the Reporting Limii B - Aralyle detecied in the associaled Miethod Blank
¥ - Dhidion Faciny A - Sy Recovery outside accepied recovery lomils

Daes {4-Now-02 It - Walse ahave quamtitalion mnge Page | of 5




NEL LABORATORIES

HI - Wot Detecied @ the Reponing Limi

DOF - Dhlmtion Factor
Diate: fd=-No-0?

I - Analyie detected is the associsted Meihesd Blank
5 - Spike Kecovery ouvide accepeed recovery limils

E - Value shove guantitation mnge

Page 2 of 5

CLIENT: Bechel Nevada CLIENT ID: CAL 262 TB-1
PROJECT ID: CAL 262 DATE SAMPLED: [002]/02
PROJECT #: B502 NEL SAMPLE 1Dy LOZ10354-0014
MATRIN: AQUECUS
Reportiog
Earameter Result LUnits Limit ~ DF Method  PrepDate Analveed  Analvst
Dibromomssthane NO gl 50 I SWHI0E 12602 EBRM-LY
Ehehlarodifluoromethane ND  ppil 0 I SWR2s08 [TTRT R DRM-LY
Blisspropyl ether (DIPE) MO oppl LT I SWEMNDR [l ] DERM-LY
Ethyl t-butyl gither (ETRE) WD pp'lL 50 | SWEEIR {1t e DMLY
Ethylbenren: ND gl 50 | SWalGE IVZ602 DRM-LV
Hexaghhorotniadi o KD gl 4.0 | SWHIsH | W22 DRM-LY
Hesane b T T S0 i SWHEIn0E LTl S DRM-LY
kxdameihane MDD gl a4 i SWEIEIB 102607 [HM-LY
[sopropyibernmens MDD gl &0 | sWENsOR 11617 DMLY
m,p=Xykeno NO o oagll e} 1 SWEIsil 1 Th T2 DRM-LY
Methyl 1-hisly| ether (MTHE) ND gl ig 1 SWAGOH L1SE T e DMLY
Methyiene chioride ND  ugl in I EWH26OE 10726412 DRM-LY
n=Butyibenzene MO gl a0 | SWEZGOEH 10260z DRM-LY
n-Fropyibergers ND gl 54 I SWEIGIE Io2n0 DMLY
Maphthalene N ol 10 | SWElHOH 102002 ORM-LY
o-Xyless MO gl 10 | SWHELGH | W2 DEM-LY
p-lsapropyholusre D gl an i SWHls0m 3602 DREM-LY
sec-Hanylbenzene ND gl A0 I SWHIGHI 2607 DMLY
S1ymeme MO gl 50 I SWEI60E 10r2saz [3M-LY
I-Amy| methyl eser (TAME) ND gl 50 I SWEXG0R 102602 [RM-LY
1=Hutyl akeohal (THA ) WD gL b2 1 SWEIGUH 1002 MLV
1en-Hinylhorzene MO 'l b 1=} | SWalnoR 12602 DEM-LV
Terehlorostkene WO gl 50 1 EWHIAH 12802 DREM-LY
Toluene KO gl kA1 1 SWHInIH 102602 DR LY
Tatal THM ND  mpil A0 i SWEIGIR 1028407 DR M-LY
tramas | 2-Dhe hlorecihene MO il 0 1 SWEIGIR 12607 DRM-LY
trans- | 3-fhihlnropropens ML il 50 | SWEILIA [FEnd e DMLY
Trichbsrosthene NI gl L0 | SWilein 2603 DEM-LY
Trchloralhsornmethane KO pg'L i0 | SWHIGDE (1 DREM-LY
Winal acetate HO gl i1 | SWR2608 I sar DREM-LY
Vinyl chlorde ND g 50 | SWHEIGIR 103003 R M-LY
Surr d-Bronsflworebenzens Bl mHEC Tr-12n i SWEIHID TVRG0D RM-LY
Surr: Dibromalluoremethang Wl WREC B2 1 | SWEMOH I VRA2 DEM-LY
Sarr: Tolwene-d 3 WHEC T55:004 1 SWHlaGR K22 DREM-LY




NEL LABORATORIES

CLIENT: Bechtel Nevada

FROJECT ID: CAL 262
FROJECT #: B302

CLIENT ID:

DPATE SAMPLED:

I50505-Waste-1

12102

NEL SAMPLE ID: LO210354-0024

MATRIX: SLUDGE
Reporting

Parameter Result Units Limit ~ DF Method  Prep Date  Analyzed  Analyst
Mesel Range Chganacs §C13-027) KD mg'Eg &l | SWRI BB | 10402 (W COP-LY
Glﬂuﬂllﬂﬂi‘lﬁlﬂ-{.‘!n I mpKe & 1 SWERI]SEx 1 a0 1 1iy COPLY
Ol Rampe Oirgamles (C22-034) i mekg 150 | SWEO15Exi 1=z 11/eg COP.LY
Total Petralvum Hydrocarbony 490 mg'ky L 1 EWEOEEx 1102 1 DM CORLY
Surr; el IECeE Y MO WREC 56 15130 1 SRS 110403 | 1603 COP-LY

MO - Mt Detecied ai the Hepestmp Lirmii
DF = Dibation Facior

Dates [4-Naoi-02

B - Analyte deesed in the asseciniod Method Blask
5 - Bpike Recovery oulsde aceeptod recovery limits

E - Value shove gentitation rasge

Page 3 of 5



MNEL LaBORATORIES

e,

CLIENT: Bechiel Nevads CLIENT ID: 150505-Waste-1
PROJECT ID: CAL 252 DATE SAMPLED: 102142
FROJECT #: B502 NEL SAMPLE ID; L0210354-0028
MATHIX: SLUDGE
Reporting
Farameier Result Lnits Limt  DF Method  PrepDate Apalvzed  Analvst
Henzene KD mgl R M TCLPEMNA 1% [ W52 DRM-LY
Carbon s hloride KD mpil LR n TELF E360 15243 10502 [RM-LY
Chiorabenzeng NO mpl 010 6 TCLP &3S0 {02402 [ iTeEEikd CALAE-LY
Chilonalorm MO mpl LRT] iy TCLP A260 11240017 128 DMLY
| 4-Dichlorobenzens ND  mgl 0.4 20 TCLP B260 124007 J3sng DMLY
I, |- Dichbarnethers WY mgil i1 M TCLPE260 124 ([l 2 DALY
1,2 [nchbo nethare WD mgil o1 M TCLFEIs0 e I2s02 DRM-LY
Methyl et keione WD mpl .30 n TCLEF €360 | I3 (EiEFRS i DMLY
Temchlorethens HD mplL .10 0 TOLPRed 04242 [[TrEf:H [HRA-LY
Trichlaresibens HD  mpl .10 M TOLPA2SD 342 jv2dm DHM-LY
Vinyl chloride MDD mgll 010 M TCLP H260 1024 jvzsna DRM-LY
1,1,1-Trchloroethane M mgl 0.1 I TCLP R260 Io2ans I 2502 DRM-LV
llugne NIF  mpl [EN [5] M TCLP K260 | 2am2 102502 DM -LY
Ethy lemzerme K mpil Ik i M TOLPEIE 124002 112543 DEM-LY
Total Nylemes ND  mpil .20 6 TOLP &G [i24a02 3 aag DRM-LY
Surr: DiBromallusrmehasy 78 SREC T4.3112 0 TCLPE2SO 124402 lagsag DRM-LY
Surr: Taliene-d8 M WREC B34 0 TCLIME2E0 [{F R ivzsng DMLY
bare: 4-Bromoflssrabenpens El0  WREC KR .54 M TCLP 260 Ivzana Lvzsna DEM-LY

Rl - Mol Desecied a8 the Reporimg Limig

BF = Diilution Fpeier
Dt [4-Mav-012

B - Arakyie deteciod in the sssecuiod Method Eilank
E-S-Fullllwwn'nlﬂld:mﬁmquhmm
E « Value abuve quan tiation range

Page d of 5




NEL LABORATORIES

CLIENT: Bechiel Nevada CLIENT ID: 15051 2-Waste=1

PROJECT ID: CAL 262 DATE SAMPLED: 1021102

PROJECT #: B502 NEL SAMPLE ID: LO210354-003A

MATRIX: SLUDGE

Reporting
Parameter Result Units Limit DF  Method Prep Date  Amalyzed  Analysi
Déesel Rasge Orgamies (C12C22) 1180 mpKe F) &0 | SWEOISEx | 142 | 12 COP.LY
Gawline Range Organles (CRC12) 83 mgKg  FI 80 1 SWE0)SEst 110402 e COP-LY
(hl Renpe Crganics (C22-C34) MO mpKp 150 | SWHDI SExg 1imdad I A2 COR-LY
Tatal Petradesni Hydrocarbans 1200 mgKy fil | SWRDSEx L1dng I 106402 COP-LY
Sure i-{tacosane 6Ll WREC 55110 I SWHEH SExt | 1A 1 1DaT3 Cap-LY

NI - Mot Bleteviod a2 the Repaming Limil
W - Delition Factor

Date: | 4-Now02

B - Analyse detecied in the sssociated Metbod Blank
5 - Spike Hecovery cutside accepied mcovery limils

E - Walue shove quenlitatian range

Page S of 5
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PARAGON ANALYTICS, INC.

225 Commarce Drive # Fort Collins, CO 80524 & (B00) 443-1511 # (870) 490-1511 « FAX (970) 490-1522

November 15, 2002

Mr. Ted Redding

Bechtel Nevada

US DOE Zone 1, Bldg. 652
Rm. 2, M/S NTS8273
Mercury, NV 89023

RE:  Paragon Workorder: 02-10-144
Client Project Name: CALU 262
Client Project Number: V1747

Dear Mr. Redding:

One liquid and sludge sample was received from Bechtel Nevada on October 25,2002
The sample was scheduled for the following analyses:

Gross Alpha/Beta pages 1-243
Gamma Spectroscopy-liquid pages 1-104
CGamma Spectroscopy-shudge pages 1-96

The results for these analyses are contained in the enclosed reports.

Thank you for your confidence in Paragon Analytics, Inc. Should you have any questions,
please call

aincerely,

Paragon Analytics, Inc,
Ken Campbell
Project Manager

KDCihe
Enclosure: Report

An Emplovee Owned Small <Business
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Paragon Analytics, Inc.

Radiochemistry Case Narrative
Gross Alpha/Beta

Bechtel Nevada
CAU 262/ V1747

PAI WO 0210144

This report consists of one liquid sample and sludge sample received by Paragon on
10/25/02.

Sample 250505-WASTE-1 (PAI [D 0210144-1) was received with a pH of 7. Due 1o the
high levels of suspended solids, acidification was not attempted prior to anal vses, Please
refer to QASS 246103,

These samples were prepared according to Paragon Analytics, Inc, procedure PA]
SOPTO2R15.

The samples were analyzed for gross alpha and beta activity by gas flow proportional
counting according to Paragon Analytics, Inc. procedure PAI SOP724R7. The analyses
were completed on | 1/08/02. Gross alpha results are referenced to * Am. Gross beta

results are referenced to "Sr/Y. |

The analysis results for the sludge sample are reported on a dry weight basis in units of
pCi/gram.

The analysis results for the liquid sample are reported in units of pCi/L. The sample was
not filtered prior to analysis.

The sludge sample was flamed, as prescribed in EPA Methods 900.0 and 9310 for
samples which demonstrate hygroscopicity. This could reduce the beta activity if the
samples contained '*'Cs, or other beta emitters, that may be volatile under the conditions
associated with flaming.

Following an extended count the requested MDC for gross alpha/beta for sample 250505-
WASTE-1 and its duplicate (PATID 0210144-1 and —1-D1) were not achieved due to the
presence of elevated levels of dissolved / suspended solids native 1o the sample. The
requested method limits the amount of sample solids residue taken for analysis to 5
mg/em’. These samples are identified with an “M" flag on the Gross AlphaBeta Raw
Data Report, which can be found in Section 4, “Raw Data” of this report. The reporied
gross alpha/beta activity for theses samples exceeds the achicved MDC,

PARAGOMN ANALYTICS, INC. . 00uoog



9. Due to current software limitations, the DER determinations in this report were caleulated
using the 2 sigma TPU. The SOW indicates that the 1 sigma TPU be used in the DER
determination. However, the requested DER limit of less than 3 at the 1 sigma level
(which is equivalent to 1.5 at the 2 sigma level) was achieved. Data quality is not
affected.

10. No further anomalous situations were noted during the preparation and analysis of these
samples. All remaining quality control criteria were met.

The data contained in the following report have been reviewed and approved by the personnel
listed below. In addition, Paragon Analytics, Inc. certifies that the analyses reporied herein are
true, complete and correct within the limits of the methods employed.
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Paragon Analytics, Inc.

Radiochemistry Case Narrative
Gamma Spectroscopy

Bechtel Nevada
CAU 262/ V1747

Paragon Waork Order 0210144

This report consists of analysis results for one sludge sample received by Paragon on
10725/02. The analysis results for this sample are reported on an ‘as received’ basis in units
of pCi/gram,

This sample was prepared according to Paragon Analytics, Inc. procedure PAI SOP739RS

The sample was analyzed for the presence of gamma emitting radionuclides according to
Paragon Analytics, Inc. procedure PAI SOPT713R7. The analyses were completed on
[ V29702,

The sample was analyzed using Secker Version 2.2, which is a product of Vertechs Software
Solutions, Inc,

Sample volumes were insufficient 1 allow preparation of a duplicate. A duplicate analysis
of sample 250512-WASTE-1 (PAI1D 0210144-2) was performed in lieu of a preparation
duplicate.

Due 1o current software limitations, the DER determinations in this report were calculated
using the 2 sigma TPU. The SOW indicates that the | sigma TPU be used in the DER
determination, However, the requested DER limit of less than 3 at the | sigma bevel (which
is equivalent to 1.5 at the 2 sigma level) was achieved. Data quality is not affected.

The efficiencies used in the activity calculations for these samples were obtained using a
NIST traceable mixed gamma source spiked into 500g of sand. Due to differences between
the calibration standard and the samples, the analytical results may be biased,

There are cases where the magnitude of the negative activity is greater than the 2 sigma TPL,
The analyst's review of the data does not indicate a problem with the instrument data or the
subsequent reporting systems. The data quality is not believed to be affected and the results
are submitted without qualification. Under typical conditions, where background level

sample data is normally distributed and analyzed by paired observations, this event is likely
o occur at least 2.5% of the time.

Mo problems were encountered with either the client samples or the associated quality
control samples. All quality control criteria were met,

PARAGON ANALYTICS, INC. -~ 0000,




The data contained in the following report have been reviewed and approved by the personnel listed
below. In addition, Paragon Analytics, Inc, certifies that the analyses reported herein ane true,
complete and correct within the limits of the methods employed.

o, S S M—- - -0
Radiochemistry Instrument Technician Dite
1igloz
iochemistry Final Data Review Date

DOiinp




Gamma Spectroscopy Results

Method PAI T13RT

Cllent Name; Bechial Mevada

Chient Project Name; CALl 262
Chient Project Number: V1747

Flakd |0 250508-WASTE-1

Lab 10: 02101 44-1

Sample Results

Sample Matrix: Liquid
Daste Prepared: 29-Ocl-02

Prep SOP: PAI T30S
Prep Batch: GSO1753

Page: 1aof

Reporied on: Thursday, November 07, 2002
1 5cd2-A0

Labarslory Mama: Paragon Analytics, Inc,

PAl Work Order; 0210744

Date Collected: 21-0cl-02
Date Analyzred; 30-0Os1-02

Analytical SOP: PAl TI3RT

Spectrum Code: 021146007A

Final Allquat: 1000 L
Reporl Basis: Ap Recaived
Coaum Time (min); 300

Library; Guadd-A-001.01

Target Nuclide Result +- 2 s TPU MDC Reporting | Lab Qualifier

Units

Ac-328 LOEEHIT +~ LHE+01 AA5E+01 pCifL u

Ame241 -2 8E+00 +- 8 B4E+DD 8 B4E+D0 pGilL u

Ge-144 <1 8BE+0T ) 1.HIE+D 3.3BE+01 pCiL ]

Co-6i 1 40E+00 +/- 5.53E+0 1.02E+01 pCiL u

Cu=134 68.38E-01 «/- 5 11E+00 8, TTE+00 pCIL u

Ce-137 112E+02 = 213E+0 8.52E+00 pCiL

Bt 53 -8.08E+00 +- 2.B4E=D1 S.26E+N pClL u

Eu-154 5.50E+00 += ZB3IE-0 4 BdEHN pCUL

Eu-1E5 2 BEE+D0 4 QIFEI0 1.BOE+1 pCiL u

40 LBBEZ +. 121E+02 1BE+02 pCiL

Pb-212 3IZEWDT +- 1 10E+01 14TE+Q1 pCiL

Pm-144 AGTEDD +~ 51TE+DD BASE+00 pC¥L u

P14 -2 ZMECOD + BAZE+DD 1.08E+01 Pl u

Ru-106 LSTEHT +- 4.55E401 B A4E+01 pCilL u

Sb-128 ZBEHOD 4= 1,30E+01 L21E+D1 poiL u

Th-Z34 B.65E+01 +/- BEB4E+D1 1.06E+02 pCiL u

L-238 A 1GE+00 i 2E1EHN d.ZIE+N pCiL u

-8 4 ATE+I) +. S530E+00 8.59E=00 BCiL u

Data Package ID; GSW0210144-1

%

000012



Gamma Spectroscopy Results

Method PAI 713R7T

Sample Results

Cliart Marme: Bechie! Mavads
Client Project Name: CAL 262
EI'I-IrItFrqll:l Number: Wi747

Page: 2 of 2
Reported an: Thursday, Movember 07, 2002
15:42:40
Laboratory Name: Paragon Analyilcs, Inc.
Pl Work Order: 0210144

Fladd ID: 250505 WASTE- Sarmple Matrix: Liqud Date Callected: 21-Oct-02 Final Albguat: 1,000 L
Date Prepared: 20-Ocl-02 Date Analyzed: 33-Dci-02 Report Basls: As Aeceived
Ly 1D 02101441 Prep SOP; PA| TI0RS Analytical SOP: PAI T13R7 Count Time (min.): 300
Prep Baich: GS01753 Spactrum Code: 0211460074 Library: Gaki-A-001.L0
Target Nuclide Result +- 2 s TPU MDC Reporting | Lab Qualifier
Units

Commants:
OuslPeruFisgs.

U - Fegull s e s Pa sergn pscfic MDD & e Fan the sssocisied T,
1 - Chopman Yiet o in comteol of 1001008 Cuasnieive Yiskl & Sirmed
i Ol Yield cofaide delall el

LT - Menut iy ks than Ragussies WOC, preser an sispie specic MOC

T - S{acT BLaiEy pravents sooeale suSHREicn

Gl Wuoigs idestlceins amed'n Quaniliton i mrisive

1+ Muriow e icabon i leninies

M - e P essieg B haliees,

Data Package ID: GSWO210144-1

LT
TR - Tl Propagaing Uncanginiy [sea P4 S0P 7415
WIRE - Mritan Detectabén Conoensmbon (ses PRI 509 T

Paragon Analytics inc.
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Gamma Spectroscopy Results

Method PAI 713RT

Sample Results

Client Mame: Hachisl Mevada

Cllant Project Mame: CAL 282
Client Project Numbar; VIT47

Page: 10f32
Repaorted on: Friday, Movembar 08, 2002
1] S B

Laboratory Mama: Paragon Analytics, Inc.
PAI Waork Order; 0210144

Fiald 0 25051 2-WASTE- 1 Sample Matrix: Sludge Diate Collecied: 29-Oct-i2 Final Aliguol: 347.1 g
! Date Prepared: 26-Oct-02 Date Analyzed: 28-Oct-0@ Report Basis: As Received
Lab ID:0210144-2 Prep S0P PAI 73RS Analytical SOP: PAI T13RT Count Time (min.): 30
Prep Batch: GSO1754 Spectrum Code: 0211410074 Library: Gak-A-001 LI
Target Nuclide Result +- 2 s TPU MDC Reporting | Lab Qualifier
Units
Ac-228 BSOE-C2 +- 2.34E-01 4 F5E-01 pCifg ]
Am-241 SHE-02 +- BMEDZ 1. 34E- pClig u
Ca-144 1ABE-D +- 200801 3.38E-I pClig u
Co-B0 BAZED2 +- SEIE-OZ O.5TE-D2 pCiig u
G134 1 A2E42 +- STIE-0Z 1.13E-07 plilg 1]
Ca-137 1ASEI0 +- 285E-01 1. ME-D1 pCiyg
Ew-152 1.08E07 +- 2B4E-01 ELO0E-0 pCig U
Eu-154 -4 BBE-QZ +- JIBE-01 TO3E-Q1 pilig u
Ep-158 T.O8E-OF 4= 1.1TE-D1 1.896E-01 plitg u
K40 7.02E01 +- DOBE-HY 1.85E+00 pCilg u
Pb-212 BIBE-02 4~ 1.05E-09 1. 70E-01 poig ]
Pm-144 =L TTE-02 #h AHIENZ 1. 26E-01 plig )
Pm-146 4 92E-02 +- 8BAE2 1.51E-01 pClig u
Ru-106 A4SE-D1 +- 5BBE . 59E-01 pCig T
Bb-128 BETE-0R +- 1.T2E-M 2.892E-11 pCly u
Th-234 1.08E-D1 +- B.68E-M 9.BTE- pClig u
k235 1.38E-01 - 284E-01 4 ABE01 pCilg u
¥-B0 -1.NE{2 +- 513E-02 1. HE-DN pCig U

Data Package I0: GSS0210144-1

E

Faragon Analylics Inc

Fa el . e



Gamma Spectroscopy Results
Method PAI 713RT

Sample Results
Page: 2al2
Reparted on: Friday, Movember 08, 2002
Client Mama: Bachial Nevada o1 1224
Client Project Mame; CAL 262 Laboratory Mame: Paragon Analytics, fnc.
Client Project Numbar: V1747 Pl Wark Order; 0210724
H
Fimld 10 250512 WASTE-1 Sample Matrix: Siudge Date Collected: 21-0ci-02 Final Aliquot; 347.1 g
Date Preparsd: 20-Oci-02 Dato Analyzed: 20-Oct-02 Report Basis: As Received
Lab 10 0210144-2 Prep S0P: PAl T30RS Anadytical SOP- PAl T1387 Cownt Theme (min.): 30
Prep Batch; G017 Spectrum Code: 021141007 Library: GAM-A-DI1 LI
Target Nuclide Result +/- 2 s TPU MDC Reporting | Lab Qualifier
Units
Comments:
i - T

U < Ramiedft i b P the narpie spacife MOC of less hen e sssciakas T
1 - Cheraced Yiskd i i comne o 100-110%.  Quamiisive Yiad b s
¥« Chamicsl Viskl opisios defiil e

LT - Fasoll i lmws Pt Ppumte WOC. gragisr fiin sangle speciic D0

S0 - Specil quaily Sheesr i sEIrmie Gul L

Bl - ke aenikiilon andlor guerEr o i leilee

T - Muzale mhamifaarion o i

F - huciie s secsses & il

TP - Tow! Prapageied Lrcerimnty (ses Pal 5OP Taa
MOC - M Daseciabis Concenireian [see PAI S0P 715}

Data Package ID: GSS0210144-1

Paragon Analyfics fnc.

annnm 2
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Client: BECHTEL-NEVADA V1898 W.0. #: 60052-001-001-0001-00
LVL #: 03021786 Drate Received: (2-20-2003
DIESEL RANGE ORGANICS

Three (3) water samples were collected on 02-18-2003,
The samples and their associated QC samples were extracted on 02-21-2003 and analyzed
according to Lionville Laboratory OPs on 02-25-2003. The extraction procedure was based on

method 3520 and the extracts were analyzed based on method 80158 for Diesel Range Petroleum
Hydrocarbons.

L. All results presented in this report are derived from samples that met LvLI's sample
acceptance policy.

2 The required holding time for extraction and analvsis has been met.

3. The method blank was below the reporting limits for all target compounds,
4. All surrogate recoveries were within acceptance criteria,

5. The blank spike recovery was within acceptance criteria.

&, The matrix spike recoveries were within EPA QC limils,

7. All initial calibrations associated with this data set were within acceplance criteria,

8. All continuing calibration standards analyzed prior o sample extracts were within
acceplance criterin.

Laboratory ] ger
Lionville Laboratory Incorporated
o e g e Becue {00 - TR diw

The mmubis preseiaed in this ropon selase iy o fie selticsl Irsding sl conulifons of die ssmples w receim mid A g somge Al pape ol dids report we wregiral parmy of
U= srwyical datn. Thasfor, dils iepont shouls] oaly b icpmodeced in 5 mitesty of 4 1 pages

208 Welsh Pool Road « Lionville, PA 18341-1333 + (§10) 200-3000 « Fax (610) 280-3041
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GLOSSARY OF DIESEL RANGE ORGANICS DATA

DATA QUALIFIERS

u

Indicates that the compound was analyzed for but not detected. The minimum
detection limit for the sample (not the method detection limit) is reported with the U
(e.g., 10U0),

J = Indicates an estimated value. This flag is used in cases where a target analyte is
detected at a level less than the lower quantification level. If the limit of
quantification is 10 ug/L and a concentration of 3 ug/L is calculated, it is reporied as
3J.,

B = This flag is used when the analyte is found in the associated blank as well as in the
sample. It indicates possible/probable blank contamination.

E = Indicates that the compound was detected beyond the calibration range and was
subsequently analyzed at a dilution,

1 = Interference,

ABBREVIATIONS

BS = Indicates blank spike in which reagent grade water is spiked with the CLP matrix
spiking solutions and carried through all the steps in the method. Spike recoveries
are reported,

BSD =  Indicates blank spike duplicate,

MS = Indicates matrix spike.

MSD = Indicates matrix spike duplicate.

DL = Indicates that recoveries were not obtained because the extract had to be diluted for
analysis.

NA = Not Applicable.

DF = Dilution Factor.

NR = MNot Raqum:d

SP = Indicates Spiked Compound.

I‘Ii'.!l'r-", II_J-I I.II.,_ .i!.
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GLOSSARY OF DIESEL RANGE ORGANICS DATA

This flag identifies all compounds identified in an analysis at a secondary
dilation factor.

This flag applies to a compound that has been confirmed by GC/MS.

g



2ecliel Nevada

DATA VALIDATION COVER SHEET
Section |

MEF Number: _ C4br 242 Jo6 | /ETE Sample Request Number:
Contract Laboratory: (:*Eh‘ l-"f'!?{' :":H{ _.,;':-_'r C. Organization: s &f
Validation Procedure/instruction, including revision numbser;
Analysis Requested (check all that apply):

[_] Volatile Organics E” IrH it

(] semi Volatite Organics

D Inorganics

(] organochiorine Pesticides/Polychiorinated Bighanals (PCBS)

[ radiochemistry

Section I
‘IT\E.\ Chain-of-Custody Form
J\D Case Narrative
\Ei Sample Results Forms
:\E Field Forms
8, Quality Contro! Forms
Identify any samples that are missing:

—

Comments/Problems: (include infarmation about requests for further information submitted to the contract
laboratary and agreed upon date of rasolution and contract laboratory point of contact):

Validalor Name: /ﬂj:,..?_‘; /(if/)?;.,ﬁﬁ? 2 o
Validator Signature: %‘1‘ @;’ Data: ?’rf/?;/ﬂ"r

Raiarrion Cista: DNV LB B EF A




Bechiel Nevada

DATA VALIDATION CHECKLIST

Analyses Roviewed: Tiﬂﬁ (_'C;ﬁ'ﬁi] Date: ‘}fﬁﬁj
DATA REVIEW Yes No N/A
1. Requested analyses were performed on all samples. E 7
2. Samples were extracted, prepared, and analyzed within holding times. E g O
3. Cooler temperature was recorded upon receipt. \EI O O
4. Proper preservation / pH was used for each matrix and analysis. ] L[] E
5. The laboratory sample identification corresponds to the client sample identification. Ilﬂ O O
6. Background checks were performed at the proper frequency and were acceptable. \E O
7. efficiency checks were performed at the proper frequency and were accaptable, 1 [ b
B. Method blanks were analyzed and were acceplable. E ™ gl ™
9. All MDAs were less than the RDLs. 0 O 8=
10. LCSs were analyzed al the proper frequency and recoveries were acceptable. 8 [ | h
11. MS were analyzed at the proper frequency and recoveries were acceptable. &l \E O
12. Lab duplicates were analyzed the proper frequency and RPDs were acceptable, | I:I EI
13. QC batches correspond clearly with analytical batches. \\E I
14, Sample activity/concentration units are reported accurately, \‘EI ¥ Bl
15. Dilutions were properly noted and calculated. O O%
16. Sample detection limits were properly adjusted for dilutions. 17 S \\El
17. Detection limits meet project requirements. \E| 1 0O
QUALIFIERS
QC Result Qualifier Associated Sample Results
Preparation Blank: Lo erervzul, arenie- VI, 2Teryd- 172, ¢50rizin "'""-"{"ﬂ?
—LabConirgl Sample: i N 1 1 i
Matrix Spike: Alan " " " " "

—DlCaTE Salfiphe-
Validator Name: / (.ru . /- {' g

Signature: /%/:"*"“; %ﬁ” Date: ‘{/EA J

-

S e e —
B 108 1170



Hechiel Nevada

DATA VALIDATION CHECKLIST

Analyses Reviewed: f f'ﬁ" Fﬂﬁf’ "-'-'LJ Date; 17';/? é J
DATA REVIEW Yes
Requested analyses were performed on all samples.

Samples were exiracted, prepared, and analyzed within holding times.
Cooler lemperature was recorded upon receipt.
. Proper preservation / pH was used for each matrix and analysis.

1
2
3
4
3. The laboratory sample identification cormesponds to the client sample identification,
6. Background checks were performed at the proper frequency and were acceptable.
7. efficiency checks were performed at the proper frequency and were acceplable.

8. Method blanks were analyzed and were acceptable.

8. AlIMDAs were less than the RDLs.

10. LCSs were analyzed al the proper frequency and recoveries were acceptable.

11. M3 were analyzed at the proper frequency and recoveries were acceptable.

12. Lab duplicates were analyzed the proper frequency and RPDs were acceptable,
13. QC batches comespond clearly with analytical batches.

14. Sample activity/concentration units are reported accurately,

15. Dilutions were properly noted and calculated.

16. Sample detection limits were properly adjusted for dilutions.

17. Delection limits meet project requirements,

D0QgU0O000oO00CO0O0O00O0OOn 2
oo dod o mooo &

Mémgﬁaﬂﬁmdémﬁﬁﬁ%ﬁ”

QUALIFIERS
QC Result Qualifier Associated Sample Results
Preparation Blank: ;_,( 2yorer=¥i, urere. Vi, LIPFR-VR, eIOfi2=trt mr ,.f:..r:r
Lab-Gontrol-Sample.
Matrix Spike: P " q i i
DupeatE Sarmpla:

Validator Name: f%f E""i ff/ /gé
Signature: %4-1 y%‘y Date: '7{/4 A}’

—
BN 1088 110



gechieiNevadg

DATA CONFIDENCE STATEMENT

Joe L/
MEF Number: CALr 262 EF{TA

nalyses:

\El Fleld and QA/QC sample data have been generated in accordance with
requirements and within quality control. Requirements of the SOW have ?ﬂnur:rlmt.

Comments: __/;ﬂf}

\QI QA/QC problems i i
L d?ﬂ:h Em-.:am an;n:nhmd during analysis of the samples. Usability is not

Comments: C’;,/iﬁj

D Significant QA/QC problems were encountered during analysis of the samples.
Diata for the following samples is rejected:

Summary:

: /(/ "-'"i.-’j A/
Validator Name: 7 Ao
Validator Signature: /%; éﬁﬁ Date Lff/f:/é‘-? .

ey

| LRl ERRRR =



TIER I REVIEW

GENERAL INFORMATION

1. Project Name and/or Sample Delivery Group (SDG): /& ?ﬂ’{

2. Date Samples taken: lﬁrfaj




3. Date of Review: L{/f/?}

4. Chain of Custody (COC):
Completed? WYes ONo Legible? & Yes O No

5. Is a cover letter/case narmative attached? O Yes [ No
If *yes," has it been reviewed for significant problems? & Yes No OINA

Comments: 54 0: f’g’f-“n?...;‘:m--—-—-.} —~—

6. Analyses requested (Attach COC, Sample Request Form, and lab data packet to this review):
J Total VOCs O Total BNA [ Total Metals 4] Radionuclides
QTCLPVOCs QO TCLPBNA O TCLP Metals A TPH
J PCRs L Other:

7. Were all requested analyses performed on all mpt:s?h Yes No
8. Temperature on cooler: i”ﬂ (parameters: 4°C +2%) or I NA

10. Refer to Table 1. Was the proper preservation used? O Yes O No K NA
If ‘no,” then explain:



TOTAL PETROLEUM HYDROCARBONS (TPH)

Was TPH digestion done within the hold t

A Mt | Liquids - 14 days :
Soils - 14 days NA J
B015M or Oil - 14 da
80158 LR
Total TPH Liquids - 40
EPA Method NA days LY
8015M or Soils - 40 days
BO15B Oil - 40 days
Comments:

Fh\li;ii? Yes [ No
Were analyses run within the hold time limit? @ Yes O No

A TPHreported as: Omg/Ke or QugKe Other: #cy/4

B. Hits above detection level found in LB, RBS, FB, RB, or other QA samples? O "!l"m\;ﬂ No

If “yes,” explain;

C. Did laboratory report indicate any pmbl:mshll Yes (A No

If *yes," explain:

CARO! (7L Muconniyy foo PPTT mrng e,
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CLIENT SAMPLE NO.
ORGRNICS AMRLYSIS SHEET

|250505-v1
Lab Mame: Lionville Labg, Inc. Work Order: E0052001003 |
Client: DBECHTEL MEVADA V1898
Matrix: MATER Lab Sample ID: Q0302L786-001
Sample wt/vel: 1000 (g/mL} ML Lab File ID: BLELACHT
Level: {low/med) LOW Date Received: 02/ 20703
¥ Moisture: nokt dac. Date Analyzed: J2/25/03
Columm: (pack/cap) CAP Dilution Factor: 1.00
CONCERTRATION UNITS:
CAS w0, COMPOLTND (ug/L or ug/Ka) pa/L
I I I I
| BEIZ4-30=5muau-- Diesel Range Organica | 40 | |
| 00-D0-0000------Motor 0il | 590 | |
| | | I

12/88 Rew.




CLIENT SEAMPLE HO.
ORGANICS AMALYSIS SHEET

|
|250512-v1
Lab Reme: Lionville Labs, Inc, Work Order: §0052001001 o)
Cliant: EECHTEL NEVADA V1858
Matrix: WATER Lab Eample ID: B02L7RE-002
Sample wt/wol: 1000 (g/mL) ML Lab File ID: BLELACHI
Level (low/med) LOW Date Received: 02/30/03
¥ Moisture: not dec. Date Analyzed: 02/35/023
Column: (pack/cap) CAP Dilution Pactor: 1.00
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ua/¥g) ug/L
I | I |
| 68334-30=5=nzu-x Diesel Range Organics | 300 o |
| 00-DO-0000------Motor 041 | 340 | |
I I | I

1288 Hev,




CLIENT SAMFLE NO.
ORGANICE ANALYSIS SHEET

| 250512-V2
Lab Wame: Lijonville Labs, Inc. Work Order: 0053001001 |
Client: BECHTEL NEVADA V1898
Macriss: HWATER Lab Sample ID: Q302L7H&6-003
Sample wt/vol: 21000 (g/mL) ML Lab File ID: BLELACHT
Level : [low/med) LOW Date Recelved: 02730703

¥ Molsture: not dec. Date Analyzed: 02735703

Calumn: (pack/Scap) CAP Dilution Facter: 1.00
COMCEMTRATION UNITS:
CAS NO, COMPOUND (ug/L or ug/Kg) ugfL
| | W
| 68334-30-5-~~----Diggal Hange Organics | 300 jo |
| 00-00-0000--==== Motor 0il | 00 v |
| | | |
12/88 Rev.
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Analytical Repori

Client: BECHTEL-NEVADA V1398 W.O. #: 60052-001-001-0001-00
LVL #: 03021786 Date Received: (2-20-2003
GRO

Three (3) waler samples were collected on (2-18-2003.

The samples and their associated QC samples were analyzed according to Lionville Laboratory OPs
based on SW-846 method 8015 for Gasoline range organics (GRO) on 02-25-2003,

The following is a summary of the QC results accompanying these sample results and a description of
any problems encountered during their analyses:

1. All results presented in this report are derived from samples that met LVLI's sample
acceplance policy.

2. Samples were analyzed within required holding time.
3. The method blank was below the reporting limits for all rget compounds.

4. One (1) of eight (8) surropate recoveries was outside acceptance criteria. A copy of the
Sample Discrepancy Report (SDR) has been enclosed.

5. The blank spike recoveries were within accepiance eriteria.

. One (1) of two (2) matrix spike recoveries was outside acceptance criteria. A copy of the
Sample Discrepancy Report (SDR) has been enclosed.

7. All initial calibrations associated with this data set were within acceptance criteria.

8, All continuing calibration standards analyzed prior to sample extracts were within acceptance
criteria,

2 _,Zg.é:S -

Date

Lionville Laboratory Incorporated
e B g il RO T - T ke

Thet ity presesmied b this repsnt rekaie only W the malytical mesting snd condism of the: smpden ol rvcopn ol dhursg slormge. A1l e of thin swpom e el fisdis of e
wradyticsl dute. Therodor, dits o losld oty be seprodused i it oty of 5 & e {]4

208 Welsh Pool Road « Lionville, PA 18341-1333 « (§10) 280-3000 « Fax (E10) 280-3041



Lionville Laboratory Sample Discrepancy Report (SDR) spr# c3kcour

Initigtor:  loke Lok, Batch: o7ert %6 Parameler;, O&R¢
Date: 2024 e Samples: __ im§D Martrix: Y
Client _ Becntr) Method: swessmcarwwecier Prep Batch:  gawvray

1. Reason for SOR

a, COC Discrepancy __ Tech Profile Emor  __ Client Request __ Sampler Emor on C-0-C
__ Trenscription Error __ Wrong Test Code  __ Other

b. General Discrepancy

__Missing Sample/Extract  _ Container Broken __Wrong Sample Pulled  __ Label ID's lilegible
__ Hold Time Exceeded __ Insufficiant Sample __ Preservation Wrong __ Received Past Hoild
__ Improper Bottie Type __ Not Amenable 1o Analysis

Mate" Verified by [Log-In) or [Prep Group) (cincle) . signaturs'dess:
¢. Problem {Include all relevant specific resulis; attach data if necessary)

PSS RE rf cdeitae ]

2. Known or Probable Causes|s)
eracktd  Poge rohe

3. Discussion and Proposed Action Other Description:

_H—.%mrmﬂm ”'—"'HHI h".s iy L‘nduff‘ll'i
__FollowingSamples: teke St T ’
Re-leach feecinza ghe 7 B 4 a4

Fe-extract

Re-digest

Revise EDD

Change Test Code 1o

Place On'Take Off Hold (circle)

==
—
—
—
[E———

4,

o

Manager Instructions, . sgnatureidate: ' o
with Proposed Action Siat
__ Disagree with Proposed Action; nstruction
i Casa Marrative
__ Cliant Contacted:
Dt/ Person
Add
Cancel

5. Final Action. ._signatureitaie il ] Other E:lphnatlnn:
_ Verified M-Ihﬂllnachimdralﬂdlﬁﬁmh] {circle)
£ Included in Case Marrative

" Hard Copy COC Revised

__ Electronic COC Revised
__ EDD Corrections Completed
When Final Action has been recorded, forward original to QA Specialist for distribution and filing.
Foute Distribution of Compieted SDR Route Destribution of Completed SDR
_ _XInitigtor __ __ Mestals: Beegle
X Lab General Manager. M. Taylor ____ Inorganic: Permone
___X Project Mgr: Stone/Johneon/Haslet . __GCLC Kiger
__ X Technical Mgr. Wesson/Daniels M5 RychlakLayman
_ X QA(file) —  — Log-in: Mednic
___ Data Managemant: Feldman __ __ Admin: Soos
__ __ Sample Prep. Beegle/Kiger A 5

Q- 1055080
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GLOSSARY OF GASOLINE RANGE ORGANICS DATA

DATA QUALIFIERS

U

Indicates that the compound was analyzed for but not detected. The minimum
detection limit for the sample (not the method detection limit) is reported with the U
(e.g., 10U).

J Indicates an estimated value. This flag is used in cases where a target analyte is
detected at a level less than the lower quantification level. If the limit of
quantification is 10 ug/L and a concentration of 3 ug/L is calculated, it is reported as
3.

B This flag is used when the analyte is found in the associated blank as well as in the
sample. It indicates possible/probable blank contamination.

E Indicates that the compound was detected beyond the calibration range and was
subsequently analyzed at a dilution.

1 [nterference.

ABBREVIATIONS

BS Indicates blank spike in which reagent grade water is spiked with the CLP matrix
spiking solutions and carried through all the steps in the method. Spike recoveries
are reported,

BSD Indicates blank spike duplicate.

MS Indicates matrix spike.

MSD Indicaies matrix spike duplicate.

DL Indicates that recoveries were not obtained because the extract had to be diluted for
analysis.

NA Not Applicable.

DF Dilution Factor.

NR Not Required.

SP Indicates Spiked Compound.

G
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GLOSSARY OF GASOLINE RANGE ORGANICS DATA

D = This flag identifies all compounds identified in an analysis at a secondary
dilution factor,

C = This flag applies 10 a compound that has been confirmed by GC/MS.

RYSHAREGCYOLATILEGCYOLATILEGLOS, DOC
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CLIENT SAMPLE MO.
GC VOLATILES SHEET

| 250505-v1
Lab Name: Lionville Labs. Inc, Work Order: £0052001001 I
Client: BECHTEL WEVADA V1898
Matrix: HATER Lab Sample ID: Q30ZLTR6-001
Sample wt/vol: _5.00 (g/mL) ML Lab File ID; BLELACHI
Lewvel: (low/med) LOW Date Received: 02/230/03
¥ Moisture: not dec, _ Date Analyeed: Q2/3s5/01
Column: (pack/capl CAP Dilution Pactor: 1.00
CONCENTRATION UNITS:
CAS RO, COMPOUND {vg/L or ug/Kg} DG/L
| I I I
| BE290-B1-S-vmu== Gasoline Range Organics (GRO)_| a0 o |
I

12/88 Rew.
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CLIENT SAMPLE ®Q,
GC VOLATILES SHEET

|250512-v1
Leb Name: Lignville Lebg, Inc, Work Order: 0052001001 I
Client: BECHTEL NEVADA V1838
Matrix: WATER Lab Sample ID: D30LTE6-003
Sampla wt/vol: 5,00 lg/mLF ML Lab File ID: BLELACHT
Level: [low/med} LOW Date Received: Q02/20/03

¥ Moisture: nor dec,

Date Analyzed: 02/25/03

Column: {pack/cap] CAP Dilution Factor: 1.00
CORCENTRATION UMITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L
| | | |
| 86290-81-5------Gagoline Range Organics (GRO)_| 30 lo: |
| | | |
12/88 Rewv.

el




CLIENT SRMPLE RO,
GC VOLATILES SHEET

|250512-v2
Lab Wame: Lionville Labs, Ing, Werk Order: £0052001001 |
Client: BECHTEL NEVADA VIB98
Matrix: HATER Lab Sample ID: 0302L786-003
Gample wt/vol: —5.00 (g/mL] ML Lab File ID: BLELACHY
Level: (low/med) LOW Date Recelved: 02/20/03
¥ Molsture: not dec. Date Analyzed: Q02/25/03
Column: (pack/cap) CAP Dilution Pactor: 1,00
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/lg) DG/L
| I | |
| BE290-81-5=ua--- Gasoline Range Organica (GRO) | an v |
I |

12/88 Revw.




SCEA 5-Somueassoauns

February 27, 2003

Mr. Ted Redding
USDOE Zone 1
Bldg. 652, Room 2
M/S NTS 273
Mercury, NV 89023

Dear Mr. Redding:

On February 20, 2003, one water sample (SDG V1899) was received for analysis at the
S&nfmdﬂuhmnndhmmf&ﬂ&&}ﬁnuﬂmmm&mumllahnnm The
clum—ut‘-cusmdyl yingmcmplurmmdﬂmm:nmplumﬂmhempumdﬁmm
seven days of mﬂ umpl:s were assigned Laboratory Report Identification Code 4024,
Enclosed the e Data Package containing the results of the analyses for the sample,

If you have any questions please do not hesitate to call.

a&mf

les Phillips
President

1000 MOKTICELLD COURT * MONTOOMERY, ALABAMA * 36117 * 334.272.2734 » Fax 334.213.0407



COVER PAGE

Sanford Co Associates
- E-Mn:" Laboratory
nlgnmur}f. 36117
Laboratory Code: SCA Contract Number: 30025

Laboratory Report Identification Code: 4024 SDG: V]899
Sample Matrix: Water

Site Sample Numbers Labﬂrﬁmémnph
_ Gross Alpha/Beta
250505-V1 NTS03-4024-01
Laboratory Control Sample (LC) [SCAQC-4024-LC1
| Duplicate (LD} SCAQC-4024-1.C1 |

Iﬁtm Blank EI’H! ECA.E-T-HZI~PE- n

Comments: There were no problems encountered during sample ru:-:iving.

"Icﬂ't thai this umml'n SOW ;u.ul:l 55
o e R

H‘fmutﬂmmn__ 2/27/03
ile Daie
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CASE NARRATIVE
SDG V1899
Laboratory Report Identification Number: 4014

February 27, 2003
I. Introduction

On February 20, 2003, one water sample was received for analysis at the Sanford Cohen and
Associates (SC&A) Southeastern Environmental Laboratory, located in Montgomery, Alabama.
The chain-of-custody accompanying the sample requested that it be reported within seven days.
The samples were analyzed in accordance with the Bechtel Nevada Services Subcontract Task
Order Agreement Form, Exhibit B, Statement of Work and Specifications, Rev 1, 1/23/01,

Il. Analytical Methodology

The radioanalytical resulis reporied for the sample include the site and laboratory sample
identification numbers, collection date, method of analysis, and the quality control samples that
were analyzed concurrently. The Samples were analyzed in accordance with the following
methods.

Ill. Analytical Results
Deficienci
MNone,
Matrix Interferences
There were no indications of matrix interference.
Diluti
No dilutions were required.
[ to 2 et
The required detection limits (RDL) were met for all analyses.
Reanalysis

There were no reanalyses.
003



Deviatians from P |
There were no deviations from the written protocols and analytical methods.

Contacts with the CTR

There were no contacts with the contract technical

samples,

IV. Quality Control

representative (CTR) regarding these

Site Samples Used for Quality Control Samples: Gross Alpha, Gross Beta

Site Sample Number Laboratory Sample Number Type of Quality Control Analysis
Sam
Laboratory Type 11 Water SCAQC-4024-LC1 Laboratory Control Sample
250503-V 1 SCAQC-4024-LD] Laboratary Duplicate Sample |
The analytical results of all quality control samples met the acceptance criteria specified in the
SOW,
Binuzreli,
b; i ATy

Laboratory Manager Date

004



Sanford Cohen & Associates
Southeastern Environmental Laboratory

Radioanalytical Results
Rapart (dentfeation Mumber V480G
Project Mame: Bachisl Nevada Chain.af-Cusiody Number MONE Matric: Water
Site Sample ID: 2508061 ‘
Other Sampls |0: Collection Date: 21182003 1G:00:00A4  Dade Received: 20202003
Baich Number. 4034 Laboratory Coda:  SCA
Labaratary Activity 2e TPU  TomlEmor MDA =
Mothod Nymber  Radionuciide __ SamplelD oGy = i) pCiy v
EPA 800.0 ALPHA NTSO3-4024-01 130 an 347 378
EPA 500.0 BETA NTS03-4024.01 542 1.45 218 150 |
| Quallty Cantrol Sampies j
Emlignuciide Laboratory Confrol (LT} kaboratgey Duplicate (LD Matrix Spd (MS) Ersparmiion Blank (PH)
Alpha SCACC-4024-LC1 SCAQC-4024-LD1 SCAQC-4024-P8
Beta SCADC-4024-.C1 SCAQC-4024-LD1 SCAQC-4024-P8 |

mﬁum'm.m*um-mmrrumam

1

006



PARAGON ANALYTICS, INC.

225 Commerce Drive # Fort Collins, CO 80524 # (800) 443-1511 # (370) 480-1511 & FAX (970) 490-1522 |

February 10, 2003

Mr. Ted Redding
Bechtel Nevada

US DOE Zone 1, Bldg 652, Rm 2, M/S NTS273

Mercury NV 89023

RE:  Paragon Workorder: 03-01-130
Client Project Name: CAU 262
Client Project Number: V1860

Dear Mr. Redding:

Two solid samples were received from Bechtel Nevada on January 28, 2003, The samples
were scheduled for Gross Alpha/Beta (pages 1-147) and Gamma Spectroscopy {pages |-
122) analyses. The results for these analyses are contained in the enclosed reports

Thank you for your confidence in Paragon Analytics, Inc. Should you have any questions, I

please call

Paragon Analvtics, Inc
Ken Campbell
Project Manager

KDC/he
Enclosure: Report

An Employee Owned Small Business
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Paragon Analytics, Inc.

Radiochemistry Case Narrative
Gross Alpha/Beta

Bechtel Nevada
CAU 262/ V1860

FAT Wi 0301130

I'his repaort consists of two solid samples received by Paragon on 01/28/03.
These samples were prepared according to Paragon Analvtics, Inc. procedure PAI SOPT02R15.

The samples were analyzed for gross alpha and beta activity by gas flow proportional counting
according to Paragon Analytics, Inc. procedure PAI SOPT24RT. The analyses were completed
on O203/03, Gross alpha results are referenced to ™' Am. Gross beta resulis are referenced 1o
Sy,

The unalysis results for these samples are reported on a dry weight basis in units of pCi/gram.

Dhue to current software limitations, the DER determinations in this report were calculuted using
the 2 sigma TPU. The SOW indicates thut the 1 sigma TPU be used in the DER determination,

However, the requested DER limit of less than 3 at the | sigma level (which is equivalent to 1.5
at the I sigma level) was achieved. Data quality is not affected.

All of the solid samples associated with this work order were flamed, as preseribed in EPA
Methods 900.0 and 9310 for samples which demonstrate hygroscopicity. This could reduce the
beta activity if the samples contained "' Cs, or other beta emitters, that may be volatile under the
conditions associated with flaming,

No anomalous situations were encountered during the preparation or analysis of these samiples,
All quality control eriteria were met.

The data contained in the following report have been reviewed and approved by the personnel listed
below. In addition, Paragon Analytics, Inc. certifies that the analyses reported herein are true,
complete and correct within the limits of the methods employed.

iihlﬁﬁ

Diate

n Petrovic
Radiochemistry Instrument Technician

th 2/c(o
inchemistry Final Data Review Date

PARAGON ANALYTICS, INC. 000004
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Paragon Analytics, Inc.

Radiochemistry Case Narrative
Gamma Spectroscopy

Bechtel Nevada
CAU 262 / V1860

Paragon Work Owder 0301 130

This report consists of analysis results for two solid samples received by Paragon on 1/28/03.
The analysis results for these samples are reported on a “dry weight’ basis in units of
pCi/gram,

These samples were prepared according to Paragon Analytics, Inc. procedure PAI
SOPTIGRS.

The samples were analyzed for the presence of gamma emitting radionuclides according 1o
Paragon Analytics, Inc. procedure PAL SOP713IRT. The analyses were completed on
131403,

The samples were analyzed using Seeker Version 2.2, which is a product of Vertechs
Software Solutions, Inc.

Due to current software limitations, the DER determinations in this report were calculated
using the 2 sigma TPU, The SOW indicates that the | sigma TPU be used in the DER
determination. However, the requested DER limit of less than 3 at the 1 sigma level (which
15 equivalent to 1.5 at the 2 sigma level) was achieved. Data quality is not affected.

No problems were encountered with either the client samples or the associated quality
control samples. All quality control criteria were met.

The data contained in the following report have been reviewed and approved by the personnel listed
below. In addition, Paragon Analytics, Inc. certifies that the analyses reported herein are true,
complete and correct within the limits of the methods emploved.

Radiochemistry Instrument Technician Date
Ragfochemistry Final Data Review Dare

PARAGON ANALYTICS, INC. . poeedl




Gamma Spectroscopy Results
Method PAI T13R7

Sample Resulis
Page: 1ol 4
Reporied an: Monday, Fabruarny 03, 2000
Client Name: Bachiel Nevada 18-08-58
Chiant Project Mame: CAU 262 Labarstary Mame: Paragon Analytics, inc,
Client Project Number: V1860 PAI Work Order: 0301130
Fledd ID: 250505 WASTE 2 Sample Matrix: Solid Diake Collecied- 23-Jan-3 Final Alkguol: 104.5 g
tEAHE Date Prepared: 30-Jar-03 Date Analyzed: 31-Jan-03 Report Basis: Dry Woight
Lab 10 01301130-1 Prep S0P; PA| 73RS Analytical SOP; P& T13RT Count Time [min.): 30
Prep Batch: GS01875 Specirum Coda: 030121 D024 Library: GaM-A-001 LI
Target Nuclide Result +/- 25 TPU MDC Reporting | Lab Qualifier
Units
Ac-228 1.05E+00 +- 3.91E-01 7 5BE-01 pCilg
Am. 241 3ZBE-01 +- BB4E-D1 113 +00 pCilg u
Ce-144 2.0IEQ2 +- IBSE-0 B84E-01 pCilg ¥
Co-60 TATEA02 4 1.20E-01 2 5TE-01 pCilg u
Cs-134 6.85€-03 +- 9.19E-02 1.88E-01 pCiig u
Cs-137 33BE-02 4f BZIE-02 1.84E-01 pCilg u
Ew152 S2IE01 +i- & 48E-01 & 6BE-01 pLifg u
Eu-154 A13EQ1 - 451E-D §.39E-01 pCilg u
Eu-155 2ITE0T +- 24DE-01 A9TE-DY pCifg u
K4 ZABEHIT ++ S.00E+00 1.97E+00 pCilg
Pe-212 L1BEOD +- 3.24E.01 BAZE-01 plig
Prm-1dd 7.B6E03 +- 9.5TE-02 1 B0E-01 pCilg u
Pm-146 T.SIEQT +- 1,15E-01 1.91E-01 pCilg u
Ru-108 2.BIE-O1 +/- BASE-D1 1.65E+010 pCilg u
5b-125 3.0D6E-02 +/- 2.36E-01 4. 26E-01 pLilg u
Th-234 Z31E+D0 «- 1BOE+00 2.THE X0 pCiig u
U-235 2.36E-01 - 3.04E-0 6.50E-01 pCiig u
¥-86 3.00E-02 +- B.5BE-02 1,T1E-01 pCilg u

Data Package ID: GSS50301130-1

Paragon Analytics Inc. U



Gamma Spectroscopy Results

Method PAI 713R7

Sample Results

Cliont Mama: Bachisl Nevada
Cliert Project Name: CALU 262
Cliont Project Number: 1880

Page: Zal 4

Reported on: Monday, Februany 03, 2003
180658

Labarstary Nama: Paragon Anabylics, inc,
PAI Wark Order 0301930

Fiald ID; 250505 WASTE-2 Sample Matrix: Soid Date Collected: 23-Jan-03 Final Aliquot: 101.5 g
ik Dt Prepared: 30-Jan-03 Date Analyzed: 31-lan-03 Report Basis: Dry Waighi
Lab/ID:0301130-1 Prep S0F: PAI T39RS Anaiytical S0P; PAl T1IRT Count Tl (min.f 30
Prop Batch: GS01875 Bpectrum Code: 0301210324 Libwary: GAk-AD01 L
Target Muclide Result +/- 2 s TPU MDC Reporting | Lab Qualifier
Units
Comments:
CresBllarn ¥ lags i datne:

UF = Pl o b en e sample apeciie WOC or IS8y TUA B i TP
V1 Chemical Wisdd @ o ool 8l 500-110%. Ceaniiaive Yeid & seened

W3 - Cremmicyl Vi puiside delaud bnis

LT - Fiista sl tn ey Fpn Fleyonsing MO, greaisr shan 16k specc WO

53 - Special gesbly prevaris accunes qeaniisbon .

- MUk direfaion  Enddr quEantiIooe H it

Tl - Fuctis iCmTERCENGS o WA

A - Murhicie hay earesaoed S Rafian

Data Package ID: GSS03017130-1

Paragon Analytics inc.

aanpr2

TP Tots Progegeisd Liscerisnty (ses PAl BOP 743
WD - Minreum Delecissls Conosniniion jees PAISOF 706)



Gamma Spectroscopy Results
Method PAI 713R7

Sample Results
Page: Jol4d
Reported on: Monday, Februany 03, 2003
Chent Marma: Bachiel Mevada 18:08:56
Client Praject Mame: CAU 262 Laboratory Name: Paragon Analytics, inc.
Cliart Propect Nurmbsar: 1BED PAl Work Order: 0301130
h
Fiald 10 2504068-WASTE- 1 Bample Matrix: Soid Date Collected: 23-Jan-03 Final Aliquot: 8870 g
[ Date Preparsd: 30-Jan-03 Date Analyzed: 31-Jan-03 Report Basis: Ory Weighi
LLinb WD 05011302 Frep 50P; PAI T30RS Analytical SOP: PAI 71387 Count Thme (min.): 30
Prep Batch: GS018TS Spectrum Code: 0301080034 Libsrary: GAM-A-001.00
Target Nuclide Result +/- 2 s TPU MDC Reporting | Lab Qualifiar
Units

Ag-228 1885400 +)- 6 BAEM 1 11E+00 pilig

Am-241 S.01E-01 +- 7.08E-M 11TE+00 pCifg T

Ce-1dd 1412601 +~ S3gEM 8.43E-01 pCig u

Co-60 A ME02 +- 1.30E-01 3.09E-01 pCig T

Ca-134 1.10E-02 = 1.14E-01 2 D9E-M pCilg u

Cp137 B03E02 +- 1.34E-01 2 65E- pCig u

Ew-152 -3 S0E01 +- 5BBE-O1 1.36E +00 pCig u

Ew-1584 BATE-QY . T.72E-D1 1IEHHD pCiig L

EL-155 390E-01 - 2IVE-04 5 10E-01 pCilg u

K40 AZIEH0T #- T.3IEHOD 3.36E+00 pCilg

PE-212 LEAE+DD </ 4,38E-01 3.26E-01 pCilg

Pm-144 113E-01 & 1.3%E-01 2.258-01 pCilg i

Pm-146 1,34E-02 = 1.57E-01 2. B4E-01 pCilg u

Ru-106 TEIED1 #- 1.28E<D0 2.53E+00 pCilg u

Bb-125 0.00E+00 +- 2B5E4 4, SEE- pClig T

Th-234 “1.86E-01 +- ZOBE+I0 LEAE+00 pCilg u

L-235 TIME04 +- 575E-01 1.02E 00 pCilg u

¥-&8 -1.B3E-0Z +~ 1.51E-01 292E-01 g u

Data Package ID: GSS0301130-1

Paragan Analytics inc _”””[1'13



Gamma Spectroscopy Results
Method PAI 713R7

Sample Results

Paga: 4ol d
Reported an: Monday, Februany 03, 2003
Client Mama: Bechlsl Navada 18:08:58
Cliamt Project Mama: CAL 262 Laboratory Name: Parsgon Amalytics. nc.

Client Project Numbsr: V1860 Pal Wark Order: 0301930

“

nijj:%mma—wama Sample Matrix; Sold Date Collected: 23-Jan-03 Final Aliquot: 63.70 g
I Date Prepared; 30-Jan-03 Date Analyzed: 31-Jan-03 Repart Basis: Dry Waight
Lk 1D 0301 130-2 Prep S0P PAI T30R5 Analytical SOP: PAl T13RT Count Time (min.): 30
Prep Batch: GS01875 Spectrum Code: 0301080034 Library: GAR-A-001.L1
Target Nuclide Result - 2 5 TPU MDC Reporting | Lab Qualifier
Units
Comments:
Costtiarn ¥ Lage.
U - il in lena famn the sample spaols MDC o ieas tan e assocesd TRL N '
¥ - Chasmical 'Whedd is. b= oo @l 160-7110%. Overiisive Vield & s, e i NI . e
V- Chiriail Viakl Dekiks b i MK - Mrurum Diteciable Consarinsan |sss PA1 S0P IR

LT - Rtk w mws e Anqussed MDO grasier Fan sarple soerts MK
S0 - Sracaal gLy DIRSEE RIS S ol i,

Bl - Wuckos Genilodion B8 Guetilibon ia leriaive

¥l - Mudade deniificaion v eniaive

A - Bl o wecesded B hafiem.

Data Package ID; G580301130-1

%



PARAGON ANALYTICS, INC.

225 Lommerce Drive # Fort Collins, CO B0524 # (800) 443-1511 & (570) 490-1511 + FAX {970) 490-1522

February 20, 2003

Mr. Ted Redding

Bechtel Nevada

US DOE Zone 1, Bldg 652, Rm 2 M/S NT8273
Mercury, NV, 89023

RE:  Paragon Workorder: 03-02-018
Client Project Name: CALU 262
Client Project Number: V1885

Dear Mr. Redding:

One soil sample was received from Bechtel Nevada on February 7, 2003, The samples
were scheduled for Gross Alpha/Beta (pages 1-147) and Gamma Spectroscopy (pages |-
108) analyses. The results for these analyses are contained in the enclosed reports

Thank you for your confidence in Paragon Analytics, Inc, Should you have any questions,
please call

Sincerely,

Paragon Analytics, Inc

Ken Campbell
Project Manager

KDC/he
Enclosure: Report

An “Emplayee Owned Small <Business
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Paragon Analytics, Inc.

Radiochemistry Case Narrative
Gross Alpha/Beta

Bechtel Nevada
CAU 262 / V1885

PAL WO 0302018

I. This report consists of one soil sample received by Paragon an 2/7/03,
2. This sample was prepared according to Paragon Analytics, Inc. procedure PAI SOPTOZR1 5.

1. The sample was analvred for gross alpha and beta activity by gas flow proportional counting
according to Paragon Analytics, Inc. procedure PAI SOPT24R7. The analyses were
completed on 2/13/03. Gross alpha results are referenced to ™' Am. Gross beta results are
referenced to “Sr/Y.

4. The analysis results for this sample are reported on a dry weight basis in units of pCi/gram.,

5. This sample was flamed, as prescribed in EPA Methods 900.0 and 9310 for samples which
demonstrate hygroscopicity. This could reduce the beta activity if the sample contained

“ICs, or other beta emitters, that may be volatile under the conditions associated with
flaming,

6. Due to current software limitations, the DER determinations in this report were caleulated
using the 2 sigma TPU. The SOW indicates that the 1 sigma TPL be used in the DER
determination. However, the requesied DER limit of less than 3 at the | sigma level (which
is equivalent to 1.5 at the 2 sigma level) was achieved. Data quality is not affected.

1. Mo further anomalous situations were noted during the preparation and analysis of this
sample, All remaining quality control criteria were met.

The data contained in the following report have been reviewed and approved by the personnel listed
below. In addition, Paragon Analytics, Inc, certifies that the analyses reported herein are true,
complete and correct within the limits of the methods employed.

( !{ﬂg il
Clare Lenich o — ﬁ;‘(ﬁ—

Radiochemistry Instrument Technician
HIHob

| Data Review Date

PARAGON ANALYTICS, INC. Uibatl
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Paragon Analytics, Inc.

Radiochemistry Case Narrative
Gamma Spectroscopy

Bechtel Nevada
CAU 262/ V1885

Paragon Work Order 0302018

This report consists of analysis results for one soil sample received by Paragon on 2/7/03,
The analysis results for this sample are reported on a “dry weight” basis in units of pCi'gram.

This sample was prepared according to Paragon Analytics, Inc. procedure PA] SOPTI0RS,

The sample was analyzed for the presence of gnmma emitting radionuclides according 1o
Paragon Analytics, Ine. procedure PAL SOPTIIRT. The analyses were completed on
2/11003.

The samples were analyzed using Seeker Version 2.2, which is a product of Verlechs
Software Solutions, Ine,

Due to current software limitations, the DER determinations in this report were calculated
using the 2 sigma TPL, The 50W indicates that the | sigma TPL be used in the DER
determination. However, the requested DER limit of less than 3 at the | sigma level (which
is equivalent to 1.5 at the 2 sigma level) was achieved. Data quality is not affected.

Duplicate analysis results elevated above the DER limit of 1,50 have been fMagged as “W™.
For gemma spectroscopic analysis SOP 715R 12 states that 75% of the nuclides must be
within the 2 sigma control limit to meet DER or RPD requirements. Elevated DER may be
attributable to sample non-homogeneity,

Activity concentrations above the 2a TPL are reported in some instances where minfmum
nuclide identification criteria are not met. Such tentative identifications result when the
software attempis to calculate net activity concentrations for analytes where either one or
baoth of the following criteria are not satisfied: the *diagnostic” peak for a nuclide must be
wlentified above critical level (generally the most abundant, interference-free photopeak), or
the minimum library peak tolerance of 75% must be attained. These data have been flageed
with a “T1" qualifier.

There are cases where the magnitude of the negative activity is greater than the 2 sigma TPU.
The analyst’s review of the data does not indicate a problem with the instrument data or the
subsequent reporting systems. The data quality is not believed to be affected and the results
are submitted without qualification. Under typical conditions, where hackground level
sample data is normally distributed and analyzed by paired observations, this event is likely
to occur ol least 2.5% of the time,

peeool
PARAGON ANALYTICS, INC.




9, No problems were encountered with either the client samples or the associated quality
control samples. All quality control criteria were met.

The data contained in the following report have been reviewed and approved by the personnel listed

below. In addition, Paragon Analytics, Inc, certifies that the analyses reporied herein are true,
complete and correct within the limits of the methods employed.

E E ol t !rE !
Radiochemistry Instrument Technician Date

Zale—

hemistry Fi Review

003002



Gamma Spectroscopy Results

Method PAI T13RT7

Client Mame: Beactisl Mevada

Clieni Project Mame: CAL 262
Client Project Numbar: /1888

Fladd 1D: 2505 12-WASTE-2

Sample Results

Sarmple Matrin: Soll
Date Propared: 14-Feb-03

Page: 10fd
Raporied on: Waednesday, February 12, 2003
17434

Laboratory Name: Paragon Anabytics, Inc.

P&l Work Order: 0302018

Date Collecied: 05-Fab-03
Drbe Anpbyzed: 19-Feb-03

Final Alkguod: 100,09
Repor Basis: Dy Waighl

Lk D= 020201 6-1 Prep SOP: PAl T3R5 Anatytical SOP: PAI TI3AT Count Tima (min.): 30
= Prap Batch: GSO1804 Spectrum Code: 0302450014 Library: GaM-A-001 LI
Target Nuclide Result +- 2s TPU mDC Reporting | Lab Qualifier

Units

ho-228 1.31E+00 #/- 3 BOE-D1 6 64E-01 pClig

fum-241 A ME-D1 +- 2 B6E-01 B 44E-01 pCifg u

Ce-144 LOTEDT - J54E-01 GBBE-01 piCilg u

Co-60 AIBENZ 4+ T.98E-02 1.538-01 pCiig u

Ca-134 AMEDT +- 1.18E-01 2.19E-01 pCig u

Cs-137 213E01 +- 1.085-01 1.42E-01 pCilg TI

Eu-152 ABIED +- 4.256-01 8.11E41 pCiig u

Eu-154 B 14E-02 +- 4. T4E-M 8.62E-01 plig

Eu-185 SA49E02 +- 212501 4.5TE-0 pCig

K40 ZEIEAD o 510E+D0 2AZE+00 pGlig

Phb-212 1.88E+00 +- 2.60E-0" 2.851E-01 pClig

Prm- 144 10TE-02 +- B2BE02 1 44E-01 pClig u

Pm-146 6.35E-02 +- B.54E-02 1, 40E-01 pCilg u

Ru-106 -4 9TE-01 =i- T.27E-0N 1.35E+00 pilig U

55-125 BEIE-02 +- 1.T1E-D1 1. 23E-01 pCify u

Th-234 GBATE-O1 - 1.01E+0D 1.67E+00 pCiyg U

U-235 4,09E-02 - 371E-O1 6.35E.01 plig u

-E -T2BE-02 +- 9.82E-02 1IE-01 pCHy u

Data Package |D: GSS0302078-1

B —— e — — — — — — — ——————————————

Paragon Analytics inc.

000012



Gamma Spectroscopy Results

Method PAI 713RT7
Sample Results
Page: 2al 2
Reported on: Wedreaday, Fabrary 12, 2000
Cliend Mame: Bachiel MNevada 14318
Cilent Project Mame: CALI 262 Laboratory Name: Paragon Analylics, inc.
Client Project Humber: VI1BBS PAI Work Order; 0302016
ﬂ
ik ID: 250512-WASTE-2 Sampsa Matrix- Sail Date Collected: 05-Feb-03 Final Allguot: 100.0 g
i Date Prepared: 11-Feb-03 Owte Analyzed: 11-Feb-01 Report Basis: Dy Weigh
Lab ID:0302018-1 Prep SOP: PAl T3RS Anatytical 50P: PAl T13RT Count T {min.): 20
Prep Batch: GS01854 Spactrum Coda; 030245001A Library: Gam-&001.L1
Target Nuclide Result +- 2 s TPU MoC Reporting | Lab Gualifier
Units
Comments:
Chud ifimes FFlisga

dhbrwoiiors
T - Viobel Progagaled Linoeitasty (ses PA BOP T4Y)
WO - pirvrsom Dewemasds Coraosnineia Swe PA] S0F 8|

U - Fasaul b i T P LT S MODC O il e TH IED0aed TPL
w1 - Chsrnical sl s n contrnl @1 1001100 . /Ousritetes Yol & sasumen
W3 - Charnics! e i e dalsul] Bnis

LT - Pt in lesa an Megessind WOC fan g D

50 - Gpeciv iy pre-snin scorsie suschislics

51 - Mackoe i iloation andior quenEislion m reeirive

11 - Muride derefizabon o eeiakva

M . Mociize han eareeced 3 Fa®eas

Data Package ID: G550302018-1

e ———————————

FParagon Analylics Inc,

000013
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NUCLEAR DENSITY CHARGE®  ®SBi2aZn |
ASTM D2623-88 DATE TYPED  02M04/2000
CAMPBELL MC-2/MC-3
TROXLER FABE 1 OF 1
Requested by D . TOBIASON  UsarlAgency BECHTEL Material  BORROW
Project Cal 262 Location of Tests CAS 25.05.03 R-MAD LEACH FIEELD
Tested by J. DENNY Date Tested 02/03/2003 Cheched by Ln_" . QL T
LABORATORY MO 143 [ 144 145 146 147 A
DEFTH OF PROBE 8- A" g" a" a"
DEPTH OF TESTS 18" -18" -18° 18" 28" =
TEST # i 2 3 4 5 |
1
|DRY DENSITY-PCF 118,56 1124 115.8 117.7 119.6
i : 5
'MOISTURE % 6.5 7.6 6.2 B.7 6.6
PERCENT COMPACTION B30 [0.0 az2.7 042 a5.8
MAX DENSITY PCF 124.9 124.9 124.9 124.9 124.9 I
I'JP‘I‘I'-HJI'-II MOISTURE % 7.7 1.7 T Tl 1.7
REQUIRED COMPACTION % 80.0 80.0 80.0 90.0 P00 | _
'IN / OUT of SPECIFICATION N IN N IN IN
GAUGE NO 23205 DATE OF STANDARDIZATION  020am0a3 VALUE OF M B4z
STANDARDIZATION D FILL
| ] X KX KXX XXX HKEENE X XXX KX
X =
- x
PLOT PLAN x _ x
% Test #1 (Testid j "
K | f [ i x
x ! . : i x
K X |x | i x
i Tt 82 |THI! - | X
o 1 | ®
K W | ]
i ¥ Test #5 N
e ¥ : x
XXX XM HA{AxX X x X X XXX X K ¥ X KEX ¥ ¥ ¥ X K XX

REMARKS THE RESULTS WERE GIVEN TO D, TOBIASON. -
CC: R JACKSON *‘

BECHTEL
4. SCROLA BECHTEL
MTL BECHTEL FILES




NUCLEAR DENSITY CHARGEN  SBiaazx
ASTM D2922-96 DATETYPED _ 02042003
CAMPBELL MC-2/MC-3
| TROXLER FAGE 1 OF 1
Emuam by D. TOBIASON UserlAgency BECHTEL Material BORROW
|
Project CAU 262 Location of Tests CAS 25.05.03 R-MAD LEACH FIELD
|
‘Tested by J. DENNY Date Tested 020042003 Checkedby |/
=T |
LABORATORY NO 148 149 NUA N/A NI NiA
DEFTH OF PROBE B 8"
DEPTH OF TESTS - 24"
TEST @ i | 7 .
DRY DENSITY-PCF 178 | 1217 2 :
MOISTURE % 8.8 7.7 |
PERCENT COMPACTION 043 97.4 I
MAX DENSITY BCF 124.9 124.9 ) | i
OPTIMUM MOISTURE % 7.7 A =
REQUIRED COMPACTION % 90.0 80.0
M [ OUT of SPECIFICATION IN i
GAUGE NO Z3M5 DATE OF STANDARDIZATION 02042003 VALUE OF M Baz
STAMDARDIZATION D il
= I’Il'i'lllﬂ'h!ltll:t!]ﬂ'[!:l:
X x
gl s Eietop
PLOT PLAN x ! | x
% ' ' %
1 | H
| x W
X | K
| x ' o
i _ I Test # ®
X . i ¥ x
¥ Tesi NG ®
K X

iHEMﬁ.FIHE THE RESULTS WERE CHVEN TO [, TOHLASON,
|

EEXXZEXXXENXHNEN XXX KXEX XXX NXX

CC: R JACKSON *"

4. BOROLA

BECHTEL
BECHTEL

MTL BECHTEL FILES




NUCLEAR DENSITY

CHARGE #: SB1ZAZIZ
ASTM D2022-86 DATETYPED _ 0210/2003
CAMPBELL MC-2/MC-3
TROXLER PAGE 1 OF 1
Requested by D. TOBIASON UserlAgency BECHTEL Mlaterzal BORROW
Project CAU 262 _ Location of Tests CAS 25.05.03 R-MAD LEACH FIELD
Tested by J. DENNY  Date Tested (02/06/2003 Checked by DL .4
LABORATORY NO A 150 151 152 153 154 185
|DEFTH OF PROBE B" B* B g" ar g
DEPTH OF TESTS 44" -8 -8 & | -
TEST # 8 g 10 11 12 13
DRY DENSITY-PCF 118.4 114.4 1175 1176 1178 1186
MOISTURE % 6.5 8.1 6.7 T4 8.8 B2
FEHEEHIT COMPACTION 848 81.6 841 B4 2 842 a85.0
MaX DENSITY PCF 124.9 124.9 1 249 1249 1249 L 1249
OPTIMUM MOISTURE % & e - A 7.7 7.7 7.7 7.7
REQUIRED COMPACTION % 80.0 90.0 80.0 80.0 80.0 80.0
IN / QUT of SPECIFICATION IN 1M I M L 4]
GALGE NO 23205 DATE OF STANDARDIZATION 0210672003 VALUE OF M 642
it STANDARDIZATION D 2701
= I X XX X XK XX XX EXX KN N XEKXX
X ; b ]
galil') .
IPLOT PLAN X | x A
x i |  Test#d x
% % Tem#to | x x
X i Teat )13 *
. I ’ x
X | X W X
. Test# 8 Test# 12 ¥
K Test# 11 { ¥
L K
e Ls ]
1,1"_!.“‘ XX 4 XX XXX XX XX XXX M N NEXNKEX XXX XKH

— cc: nmm“ BECHTEL
4. BOROLA BECHTEL

MTL BECHTEL FILES

]




— ==

o n norson gl

J. SOROLA

NUCLEAR IJIEHEIT"I' | CHARGE#  5B04AD30
ASTM D2922-86 - DATETYPED _ 021112003
CAMPBELL MC-2IMC-3
TROXLER FAGE 1 OF 1
Requested by D. TOBIASON Userldgency BECHTEL Material BORROW
Project CAU 262 Location of Tests CAS 25,0503 R-MAD LEACH FIELD
Tested by J. DENNY Date Tested 02/11/2003 Checked by _,Q;,ﬁ #,
[LABORATORY MO 165 168 167 168 WA MNi&
|
\DEPTH OF PROBE 8 o g 8 § =y
DEPTH OF TESTS Grade Grade Grade Grade
TEST # 14 15 16 17
DRY DENSITY-PCF 1183 1196 118.3 116.6 e
|H:IIETUH.E o 6.2 8.6 10.1 7.7
|PEHGENT COMPACTION 84.7 85.8 B4.7 93.4
|MAI DENSITY PCF 1249 1249 124.9 124.9
|EIPTIII..|H MOISTURE % 1.7 T.7 1.7 1.7
|REC!LIHED COMPACTION % 0.0 90.0 B0.0 20.0
|I"-I { OUT of SPECFICATION IN N N IN -
|GAUGE NO Za08 DATE OF STANDARDIZATION  02111/2003 VALUE OF M B2
! STANDARDIZATION D 2701
| L AN HEENENE XK EE XXX XX NN XN
X x
x (X Temw1g "
PLOT PLAN x - g %
K 5 : ‘
" I L3
8 | | F
% x LI "
X Tost# 17 Teat # 18 %
k.1 ! | K
® | | L]
5 N | o
| Tast i 14 |
EXKEXEXEXXE XX XXXXEXXXXEKEXXNEXZEZXXXXN
REMARKS THE RESULTS WERE GIVEN TO D, TORMASON.

BECHTEL
BECHTEL

MTL BECHTEL FILES




NUCLEAR DENSITY CHARGE # SBO4ADI0
ASTM D2822-96 DATETYFED  t2osiaood | |
CAMPBELL MC-2/MC-3
TROXLER PAGE 1 OF 1
I
Requested by  D.TOBIASON  UseriAgency BECHTEL Matesial BORROW | |
Project cCAuZe2 Location of Tests CAS 25.05.03 R-MAD LEACH FIELD
Tested by O.HERRINGTON _ Date Tested (02/24/2003 Checked by Jﬂég_
LABORATORY NO 182 183 | NIA NIA NiA |
DEPTH OF PROBE 8" " !
DEPTH OF TESTS Grade Grade | =Yy
TEST# 18 W oo
DRY DENSITY-PCF 1186 117.4
|m|sm|=tE % 4.1 55 ,
|
||=Em:Eur COMPACTION 95.0 94.0 ' I |
|r.u.x DENSITY PCF 124.9 1249
|n::m1.mm MOISTURE % 77 7.7
I|HEELIHED COMPACTION % 90.0 80,0
IN / OUT of SPECIFICATION IN N |
TALMEE MO ZA2065 DATE OF STANDARDIZATION 02243003 WVALLIE OF M B2 l
STANDARDIZATION O 7l |
Test#18 — — Test# 19
PLOT PLAN -
_,_,—-""F-J} ® .‘ |
E K XXX X KE X X ¥ XXX ¥ % % X o 0k
" i
X o
x ]
X ]
= =
x M
x ]
x R
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NUCLEAR DENSITY
ASTM D2822-98
CAMPBELL MC-2/MC-3
TROXLER
Requested by D, TOBASON UserfAgency BECHTEL Material BORROW
Froject CAL 262 Location of Tests CAS 25,0503 R-MAD LEACH FIELD
Tested by 0. HERRINGTON Date Tested 04/02/2003 Checked by U - @l LEr s _,"& =
X5 -1 =
LABORATORY NO 442 ik M MIA A Y
DEPTH OF PROBE 4
DEPTH OF TESTS Final Grade il
TEST# e 20 I
DRY DEMNSITY-PCF 1159
MOISTURE % 5.0 =
PERCENT COMPACTION 928 u .
MaX DEMSITY PCF 124.9
OPTIMUM MOISTURE % .7
REQUIRED COMPACTION % a0.0
N OUT of SPECIFICATION M
GAUGE NO 21205 DATE OF STANDARDIZATION 041022003 VALUECF M 840
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NUCLEAR DENSITY
ASTM D2822-88
CAMPBELL MC-2MC-3
TROXLER
‘Requested by D. TOBIASOMN Uiser/Agency BECHTEL Material BORROW (R-MAD)
Project CAU 262 Location of Tests CAS 25.05.08 TEST CELL "C" LEACH FIELD |
Tested by D.HERRINGTON  Date Tested 03/03/2003 Checkedby |/ §a : £
LABORATORY NO 185 196 197 198 NA | NA
DEFTH OF PROBE g i B~ 6"
DEFTH OF TESTS 1 stLift 1 st Lift 1 st Lift 1stLift
TEST # 1 2 3 4 |
DRY DENSITY-PCF 117.0 116.8 118.1 1202 |
MOISTURE % 6.2 6.2 62 6.4
PERCENT COMPACTION 03.7 _ms 94.6 86,2
MAX DENSITY PCF 124.9 124.9 1249 1249
OPTIMUM MOISTURE % .7 Taf [ 154 7.7
REQUIRED COMPACTION % 20.0 90.0 80.0 80,0
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CAMPBELL MC-2/MC-3
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Tested by D. HERRINGTOMN Date Tested 03/04/2003 Checked by y w )
. = | S
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DEPTH OF PROBE 8" B" g8" a
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TEST # 5 B 7 B
DRY DENSITY-PCF 117.5 118.6 116.1 nrnz
||'-|'DlETl..IHE"E-"Er 6.7 6.7 6.5 ' 6.8
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| i
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NUCLEAR DENSITY CHARGE#:  SBOMADSO |
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TROXLER PAGE 1 OF 2
Requestedby  D.TOBIASON  User/Agency BECHTEL Material BORROW (R-MAD)
Project CALl 262 Location of Testis CAS 250508 TEST CELL "C" LEACH ZEELD
Tested by D. HERRMGTOM Date Tested 0310672003 Checked by L @“{ﬂ” i é
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DEPTH OF PROBE B 8 8" | » g
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TEST# 8 10 11 12 o = 1 Ak
DRY DENSTY-PCF 118.3 118.8 110.6 116.9 1155 1157
MOISTURE % 7.8 7.8 6.6 6.8 0.5 8.8
PERCENT COMPACTION [4.7 85.1 858 93.8 825 826
MaX DEMSITY PCF 124.9 124 .8 124.8 124.8 124.9 124.8
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- * NUCLEAR DENSITY CHARGEM  SHOMAD0
ASTM D2922-96 DATETYPED _ 03062003
CAMPBELL MC-2/MC-3
TROXLER PAGE 2 OF 2
Requested by D.TOBIASON  UserfAgency BECHTEL Material BORROW (R-MAD) |
Project CAU 262 Location of Tests CAS 25.05.08 TEST CELL "C" LEACH FIELD
LABORATORY NO 232 233 234 235 MiA, N/A
DEPTH OF PROBE 8" g" 8" B"
DEPTH OF TESTS  dthLift 4 th Lift 4 th Lift 4 th Lift
TEST# — 16 17 . e
DRY DENSITY-PCF 1182 1230 | 1143 115.8
MOISTURE % 5.5 5.7 ML 8.0
PERCENT COMPACTION 94.6 88.5 81,5 2.7
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OPTIMUM MOISTURE % 7.7 | 7.7 7T 7.7 .
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RADIOLOGICAL SURVEY REPORT LOG

CAS NUMBER RADIOLOGICAL SURVEY REPORT NUMBER
25-05-03 03-ER 25-42

25-05-06 03-ER-25-41, 03-ER-25-191, 03-ER-25-215, 03-ER-25-644
25-05-08 03-ER-25-151, 03-ER-25-324, 03-ER-25-644
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NTS Landfill Load Verification
(Wasta dafinitions are svaifable an page 3
SWO USE (Circle One Area) AREA 23 X 9 LANDFILL
For waste characlerizalion, approval, andior assistance, contact Solid Wasie Cperation (SWO) at 5-7868.

REQUIRED: WASTE GENERATOR INFORMATION
(This form is for rofloffs, dump frucks, and other onsite disposal of materials.)

Waste Ganarstor Dan Toblason Phona Murmber 56168
Locatian | Orgin: Ames 25, CAL-262
Waste Category: (check one) L] Commarcial B industriss
Waste Type: CJnts [ Putreschis FFALC-onete ] WAC Exoaptian
[eheck ane) ] Mon-Putrescible ~ [] Asbesios Cortairing Malerial L] FRACO-oftsite [0 Hatorie DOEMY

|Pollution Prevention Category: (check anej Ervdronmontal managemenl [ | Dedense Projacts

|Pollution Pravention Category: (check one) [ Claan-Up [] Reune

|Mathod of Characterization: (check ana) ﬁ Bampling & Analysi _g_ Frocess Knawiedgs [ comtents
Prohibited Waste Rodigaciive waste; RCRA washy; Hazamdous wasts) Fres lguids, PC8s abovp TSOA regquiglory beesls-, and Medical

at all three NTS landfills:  wasies (neadles, shamps, bioody dathing).

Additional Prohiblied Waste Sessge Sudge; Animal camasses-, Wel gatagas (food wasta): and Friable pshesios
at the Ares & U1de L_l_ndﬂl:

REQUIRED: WASTE CONTENTS ALLOWABLE WASTES
Check all aliowable wastes thal are confained within this load:

NOTE: Waste dispased at the Area § Hydrocarbon Landfil must kave coms ina contact wilh patreisun hydmorbons. o coolants such

| iatkne [no benzens, lond); kol fusl: deasl fusl: lubrcants ond ; korosane; asphalic petraleum rbon; and efinyiens ghycol
Acceptable wasts at any NTS landfill: ] Paper (K] Rocks ! unaltered geologic materials [ ] Emply containers
[ Asphait Metal (1 wood [ 5ai [0 Rubbor (axchuding tirs) O Dpemoition debris
(X Plaste O wire (Jcame [ Cloh [J insulation {non-Asbeatesfarm) & Cament & concrete)

[] Manufsciured #ems: (swamp coolers, fumiture, rugs, carpet, sleciranic componants, PPE, ete.)

Additional waste accepted at the Area 23 Mercury Landfill: [] Office waste [ | Food Waste [ Animal Cancasses
[ Asbestos: []Friable [] Non-Frisbie (contact SWO If reguisted losd)  Cusnity:
Additional waste accepted at ihe Area & U10c Landfill:

[1 Non-triabie astestes [ Crained sutomatiles and military vehicles [ Soiid fractions from sandioliwster separators

[] Light baliasts {contact SWO) [ Drained fuel filters (gas & diesel] ] Deconned Undarground and Above Ground

[ Hydrocarbons (contact SWO) O Tarks

Additienal waste accopted st the Area § Hydrocarbon Landfill:

&) sepiic studge [ Rags (] Drainad fusl fiters (gas & diesel) [ crushed non-ieme plated of fitars

O Plants [ Studps from sandinilwater separators ] PCBs below 50 parts per million
REQUIRED: WASTE GENERATOR SIGNATURE

Inltlals: (¥ initlaled, no radiodogical cloaramen is secesesry.)

Tha abova mentioned waste was generated outside of & Controlled Waste Management Area (CWMA) and to the best of my
knowfadge, does nof cantain radialagical materials.

Ta the best of my knowledge, the wasfe described above contains only thas

site. | have varified this through the wagis thod identilfe | Radiation Survey Release for Waste Disposal
Tﬂudlndw i ;{ﬂ“ib ? 3/5’ RCT Initiaty

Pl e [ ] Thin contaimestioad s tree of external racioaceive
pot ame: Sl e g om wr e
Elg-mmmﬂ:frg— Date: T-$49F m&w

. ﬂhi!ﬂ_.-—d._. .

Nots: Food waste, offics trash and/or animal carcasses are considarsd not B oor Lo ; mﬂ

require a radiciogical clearance, 1 - ST T
SWO USE ONLY

Load Weight (net from scale or estimate): Signature of Cartifier;

AL T (IR0



w NTS Landfill Load Verification
{Wasfo definitions are available on page 2)
SWO USE [Glmln One Area) AREA b <] 6 9 LAMNDFILL

For waste characlenzalion, approval, andfor assislance, confact Salid Waste Cperation (WD) af 5-7508,

REQUIRED: WASTE GENERATOR INFORMATION
(This form is for roiioffs, durnp irucks, and other ansite disposal of malarials,)

Waste Generator, Dan Toblason Phiona Murmber: 5-5164
|Location / Origin: _Ares 25, CALL2A3 L - -

|Waste Category: (checkone) ] Commarciai " ® Industial

Waste Typa: O nrs [ Putrescibie (¥ FFaco-orsite [0 WAZ Excepton
(check one) [] MonPutresciia [ Asbestos Containing Materisl [ ] FRACO-offste [0 Histore COEMY
Peollution Preventlon Category: (chack one) Environmerial maragemont [ ]| Deferse Projocts

Pollution Prevention Category: (chackong)  [R] Clean-Up [0 Routing

Mathod of Characterization: (check ane) [ Sampiing & Anaiysis [] Frocess Knowteage [ Conterts
Prohibited Wasts Radicacive wasta; RCRA washe: Hazardous waste; Frea lauids, PCEs above TSCA regulatony levels-, and Medical

at all three NTS landfiils: vasies (neddlas, sharpa, bioody dothing),

Additional Prohibited Waste Sewsge Sudge; Arimal carcasses-, Wet garbage (Sood wastal: snd Friable asbosics
E_‘Il‘l'llllﬂlﬂ Ut Landfii:

REQUIRED: WASTE CONTENTS ALLOWABLE WASTES
Chack all alfowable wasles thal are contained within this foad:
MNOTE: Wasle dsposad al he Asea @ Hydrocarban Lasdll musi have conmsg inko coniacl with pedmlaum Pydrcarbons o coclants such aa-

ne ino benzane, fesd): jof fuel; diesal fusl; kibricants and ; kRrmsans; C putraleum adeocarbon: and atfylans ghyool
Acceptable waste at any NTS landfiil; O rPaper Rocks | unaltered geologic matedals [ | Emply containars
1 Asphalt (1 matal (] wood (K] 502 (] Aubber (excluding tires) O pemolition debris
(] Prassic (] Wire Cdcable [ cloth O irsutation {non-Asbestosiorm) [ cement & concrata)

L] Manufactured items: (swamp coolers, furniture, nugs, carpat, slectranic companents, PPE, ic )

Additional wasts accepted at the Area 23 Mercury Landfill: [ | Office waste [ | Food Waste | | Animal Carcasses
[ Asbestos: [ Friable ] Non-Friable {contact SWO If regulated load)  Quantity:
Additional waste sccepted at the Ares 9 U10e Landfilk:

[J Monfrisbie asbastes [ Drained automobites and mitary vehicies [ Solid fractians from sancliciwater saparstors
[] Light batiasts (contact 5W0) [ Drained fuet fiters {gas & dieses) [] Deconned Undorground end Above Ground
[ Hydrocarbans (sontact SWO) ] Tanks

Additional waste accepted at the Area 6 Hydrocarbon Landfill:

(2 septic sivage [ Rags [ Drainad fusi fiters (gas & diasal) O Crushed non-teme plated o filtsrs

[ Plants O s g from sand/oB'waler separators O PCBa bebow 50 parts par million

REQUIRED: WASTE GENERATOR SIGNATURE
imitiais: {i¥ infiiaied, mo redlolopical clearncs is recessary,)

The above mentioned waste was genorafed outside of 8 Controfled Waste Managemant Area (CWMA] and o the best of my
knowledge, does nol contain radiofogical materials,

Ta the bast of my knowledge, the waste describod abo taing ey e
m:‘Mnmdmw;mm-mmm "Tumw?ﬂm Radiation Survey Releass for Waste Disposal
y.,::".:..{h-‘ < TR J,fx'*— %Ihﬂmm
Prini Mama; ,&Zﬁ M Emwm_“
. L] on Tadiaaneren
Signature T _— Date: 7 3473 --;.EH'

Mate: Food wasie, office trash andfor animal carcasses are considared nat s oo
raquire 8 radological clearance. I

SWO USE ONLY
Load Waight (net from scale or estimate): Signature of Cartifiar;
(s



w NTS Landfill Load Verification
(Waste definitfons sre availablo on page 2)
SWO USE (Circle One Area) AREA 23 6 X LANDFILL

For waste characterization, approval, andior assistance, contact Solid Waste Operation (SWO) af 5-7898.

REQUIRED: WASTE GENERATOR INFORMATION
{This form is for relloffs, dump trucks, and olher onsile disposal of materials.)

Waste Genaralor, Dan Tobéasan Phane Number: 5-6160
Location / Origin:_Area 25, CAL-262 i =l

Waste Catogory: (check ane] = O] Commercial ¥ industrial =

Waste Type: O wrs (] Putrescibis FFACO-ansiie [] WAL Excepsion
(check ane) [0 Mor-Putrescils [ Astestes Containing Material  [] FFACO-ofsite [ Histare DOEMNY
Pollution Prevention Category; (chack one}) (K] Enveonmental management [ Delenes Projects

Polluticn Prevention Category: (chack one)  [¥] Clase-Up [0 Reutre

Method of Characterzation: [check ane) Sampling & Analysiy [0 Process snowindgs [ conlents
Prohibied Waste Radlcaciive waste: RCRA wassle, Hazardous wasie; Fres lguids, PCBs sbava TSEA regulatory leves-, and Madical

at all three NTS landfills:  wasles (needias, shamps, bicady clothing),

Additional Prohibited Waste Sewsgs Siudge; Animal carcasses-, Wet garbaga ifood wastal: and Frisble asbestos
ot the Area 8 U1 0e Landfill;

REQUNRED: WASTE CONTENTS ALLOWABLE WASTES
Check &l allowabie wastes thal are conteined within this loag:
NOTE: Wasta dispcasd ai the Aroa & Hydrocarbon Lsndfill must have come into contact with petriaum hydmearbons or coclants such as:
gasdling (no benzene, lead); jod funi; diesel sl lubdcants and hyoraulics; kerosana; asphaltic patrokim Pedracarban; and atfrlens gheol

Accoptable waste at any NTS lancdfil: [] Paper [ Rocks ! unaliered geclogic materials P& Empty containars
] Asphait (%) Matal B woeod [ Sce [ Rubber {exciuding tires) O pemoliion debris
[X] Ptastic T wire Clcable [ cioth [ insutation {non-Asbestosiorm) [0 cement & concrets

(] Manufactured llems: {swamp coolers, furniture, rugs, carped, alectronic companants, PPE, #ie.)

Additional waste accepted at the Area 23 Marcury Landflll: [ Office wasts || Food Waste | | Animal Carcasses
(] Asbestos: [ Friable [ Non-Friable {sontact SWO if regulated load)  Quantity:

Additional waste accepted st the Aroa § U10e LandFill:

[ Nan-friable asbestos [ Brained sutomobitas and miltary vehicles || Salid fractions from sandioilwaier separators
L] Light baltasts {contact SWO)  [[] Drained fusl filtars (gas & diesel) [ Deconned Undergraund and Above Ground
[ Hydrocarbons (contact SWO) [ Tanks

Additicnal waste accepted at the Area § Hydrocarbon Landfil:

[} septic siudge [ Rags [ Drained fusei fters (gas & diessl) O Crushed non-teme plated oll fiters

H plants [ Siurlge freem sandioiVwater separators ] PCBs below 50 parts par milion

REQUIRED: WASTE GENERATOR SIGNATURE
Initlals: i indtiated, no radiclogical clearamcs fs recossary.)

The above mentioned waste was generated outside of a Controlled Waste Managemant Ares (CWMA) and io the besi of my
knowledge, doss not cantain radiclogical materisls.

To the best of my knowledge, the waste described above confaing only thogs [ —————
sita. | hava variflad this through the waste characterization method identified ai | Radiation Survey Relsase for Waste Disposal

e Sy, A 1P m-hum—m

Prinl Name: iﬂwﬁi&# | Dmmh——wmh

Signaturga e vee:_ Pz | [ i i i gacte
e e

MNote: Food wasts, affics frash end'or animal carcasses are conaidersd not ta contalr
requie @ radiclogical clsaranca. i

SWO USE OHLY
Load Waight (nat from scale or estimate): Y Sianalure of Certifier:

M-l 8 Joien
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CAU Use Restriction Information

CAU Number/Description: CAU 262: Area 25 Septic Systems and UDP, Nevada Test Site,
Nevada

Applicable CAS Numbers/Descriptions: CAS 25-02-06, Underground Storage Tank

Contact (organization/project): NNSA/NSO Industrial Sites Project Manager

Surveyed Area (UTM coordinates, Zone 11, NAD 27):

CAS 25-02-06, Underground Storage Tank

NW tank corner: 4,073,319.88 m N 562,076.91 mE
NE tank corner: 4,073,319.36 m N 562,079.77T mE
SE tank corner: 4,073,304.24 m N 562,076.32 mE
SW tank corner: 4,073,304.85 m N 562,073.85 mE

Survey Date 02/13/2003 Survey Method Transit Datum NAD 1927 Zone UTM Zone 11

Site Monitoring Requirements: Visual Inspections

Monitoring Frequency (quarterly, annually?): Annually

If Monitoring Has Started, Indicate Last Completion Date: N/A

Use Restrictions

The future use of any land related to this Corrective Action Unit (CAU), as described by the
above surveyed location, is restricted from any DOE or Air Force activity that may alter or
modify the containment control as approved by the state and identified in the CAU Closure
Report or other CAU documentation unless appropriate concurrence is obtained in advance.

Comments: See the CAU 262 Closure Report (DOE/NV--897) for additional information on the
condition of the site and any monitoring and/or inspection requirements. The “Underground
Storage Tank” is actually the septic tank for the septic system.

Submitted By: SIGNATURE APPROVED Date: _5/6/03

Attachments: Site Figure showing survey locations and coordinates (CAS250206 UR.cdr).
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CAU Use Restriction Information

CAU Number/Description: CAU 262: Area 25 Septic Systems and UDP, Nevada Test Site,
Nevada

Applicable CAS Numbers/Descriptions: CAS 25-05-03, Leachfield

Contact (organization/project): NNSA/NSO Industrial Sites Project Manager

Surveyed Area (UTM coordinates, Zone 11, NAD 27):

CAS 25-05-03, Leachfield

NW fence corner: 4,074,083.46 m N 567,978.01 mE
NE fence corner: 4,074,093.86 m N 568,053.31 mE
SE fence corner: 4,074,020.84 m N 568,063.26 m E
SW fence corner: 4,074,010.41 m N 567,987.90 mE

Survey Date 02/19/2003 Survey Method Transit Datum NAD 1927 Zone UTM Zone 11

Site Monitoring Requirements: Visual Inspections

Monitoring Frequency (quarterly, annually?): Annually

If Monitoring Has Started, Indicate Last Completion Date: N/A

Use Restrictions

The future use of any land related to this Corrective Action Unit (CAU), as described by the
above surveyed location, is restricted from any DOE or Air Force activity that may alter or
modify the containment control as approved by the state and identified in the CAU Closure
Report or other CAU documentation unless appropriate concurrence is obtained in advance.

Comments: See the CAU 262 Closure Report (DOE/NV--897) for additional information on the
condition of the site and any monitoring and/or inspection requirements.

Submitted By: SIGNATURE APPROVED Date: 5/6/03

Attachments: Site Figure showing survey locations and coordinates (CAS250503 UR.cdr).
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CAU Use Restriction Information

CAU Number/Description: CAU 262: Area 25 Septic Systems and UDP, Nevada Test Site,
Nevada

Applicable CAS Numbers/Descriptions: CAS 25-05-06, Leachfield

Contact (organization/project): NNSA/NSO Industrial Sites Project Manager

Surveyed Area (UTM coordinates, Zone 11, NAD 27):

CAS 25-05-06, Leachfield

NW fence corner: 4,073,210.00 m N 561,978.86 mE
NE fence corner: 4,073,200.11 m N 562,040.77T mE
SE fence corner: 4,073,126.43 m N 562,028.05 mE
SW fence corner: 4,073,136.21 m N 561,965.51 mE

Survey Date 02/13/2003 Survey Method Transit Datum NAD 1927 Zone UTM Zone 11

Site Monitoring Requirements: Visual Inspections

Monitoring Frequency (quarterly, annually?): Annually

If Monitoring Has Started, Indicate Last Completion Date: N/A

Use Restrictions

The future use of any land related to this Corrective Action Unit (CAU), as described by the
above surveyed location, is restricted from any DOE or Air Force activity that may alter or
modify the containment control as approved by the state and identified in the CAU Closure
Report or other CAU documentation unless appropriate concurrence is obtained in advance.

Comments: See the CAU 262 Closure Report (DOE/NV--897) for additional information on the
condition of the site and any monitoring and/or inspection requirements.

Submitted By: SIGNATURE APPROVED Date: _5/6/03

Attachments: Site Figure showing survey locations and coordinates (CAS250506 UR.cdr).
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CAU Use Restriction Information

CAU Number/Description: CAU 262: Area 25 Septic Systems and UDP, Nevada Test Site,
Nevada

Applicable CAS Numbers/Descriptions: CAS 25-05-08, Radioactive Leachfield

Contact (organization/project): NNSA/NSO Industrial Sites Project Manager

Surveyed Area (UTM coordinates, Zone 11, NAD 27):

CAS 25-05-08, Radioactive Leachfield

Fence angle 1: 4,076,095.23 m N 564,599.61 mE
Fence angle 2: 4,076,110.82 m N 564,599.50 mE
Fence angle 3: 4,076,127.80 m N 564,612.21 mE
Fence angle 4: 4,076,128.42 m N 564,618.30 mE
Fence angle 5: 4,076,108.96 m N 564,640.24 m E
Fence angle 6: 4,076,081.06 m N 564,616.33 mE

Survey Date 03/19/2003 Survey Method Transit Datum NAD 1927 Zone UTM Zone 11

Site Monitoring Requirements: Visual Inspections

Monitoring Frequency (quarterly, annually?): Annually

If Monitoring Has Started, Indicate Last Completion Date: N/A

Use Restrictions

The future use of any land related to this Corrective Action Unit (CAU), as described by the
above surveyed location, is restricted from any DOE or Air Force activity that may alter or
modify the containment control as approved by the state and identified in the CAU Closure
Report or other CAU documentation unless appropriate concurrence is obtained in advance.

Comments: The Radioactive Leachfield Use Restriction is delineated by an irregularly-shaped
fence. Survey points were measured at those locations where an angle in the fence occurred. See
the CAU 262 Closure Report (DOE/NV--897) for additional information on the condition of the
site and any monitoring and/or inspection requirements.

Submitted By: SIGNATURE APPROVED Date: _5/6/03

Attachments: Site Figure showing survey locations and coordinates (CAS250508 UR.cdr).
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PHOTOGRAPH LOG

PHOTOGRAPH DATE DESCRIPTION
NUMBER

CAS 25-05-05
1 12/04/2002 | Pumping septic tank
2 12/04/2002 | Adding soil to solidification basin
3 01/08/2003 | Septic tank top opened
4 01/08/2003 | Mixing septic tank contents
5 01/22/2003 | Removing septic tank contents
6 01/30/2003 | Rinsing septic tank
7 03/05/2003 | Septic tank filled with concrete
8 03/06/2003 | Excavation backfilled

CAS 25-05-12
9 12/09/2002 | Pumping septic tank
10 01/09/2003 | Septic Tank Exposed
11 01/16/2003 | Septic tank top opened
12 01/30/2003 | Septic tank excavation
13 02/04/2003 | Removing septic tank contents
14 03/05/2003 | Septic tank filled with concrete
15 03/10/2003 | Excavation backfilled

CAS 25-04-07
16 12/17/2002 | Filling septic tank with grout
17 12/17/2002 | Septic tank filled with grout
18 12/19/2002 | Septic tank area backfilled

CAS 25-04-06 System A
19 12/17/2002 | Septic tank and excavation filled with grout
20 12/19/2002 | Septic tank area backfilled
CAS 25-04-06 System B

21 12/17/2002 | Septic tank filled with grout

H-1
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PHOTOGRAPH LOG (Continued)

PHOTOGRAPH DATE DESCRIPTION
NUMBER

CAS 25-02-06

22 01/27/2003 | Septic tank exposed

23 01/30/2003 | Filling septic tank with bulk cement

24 02/10/2003 | Septic tank filled with grout

25 03/06/2003 | Use Restriction signs
CAS 25-05-03

26 01/28/2003 | Distribution box filled with grout

27 01/28/2003 | Installing soil cover

28 02/19/2003 | Soil cover completed

29 02/20/2003 | Installing erosion protection

30 02/24/2003 | Installing rip rap

31 03/05/2003 | Use Restriction signs
CAS 25-05-06

32 03/05/2003 | Use Restriction signs and chain link security fence
CAS 25-05-08

33 02/04/2003 | Filling monitoring tubes with grout

34 02/18/2003 | Leachfield before closure activities

35 02/28/2003 | Distribution box filled with grout

36 02/28/2003 | Installing soil cover

37 03/17/2003 | Installing erosion protection

38 04/10/2003 | Use Restriction signs and chain link security fence
CAS 25-51-01

39 06/19/2003 | CAS location looking north

40 06/19/2003 | CAS location looking south

H-2
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testa to b dote after each Lifs is eaplaced. The sechmical change woald require oaly 1 compactios
performance standard be done 10 accomglish $% compaction. This involves using & wst plot of backfl
maerial and detzominmg the umber of beavy equipment passes secassary to eshisve 90% compiction.
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APPENDIX J

“A THROUGH K” EVALUATION*

* As presented and published in the approved Corrective Action Decision Document for
Corrective Action Unit 262: Area 25 Septic Systems and Underground Discharge Point, Nevada
Test Site, Nevada, September 2001, NNSA/NV 744, Rev. 1. Las Vegas, NV.
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ACRONYMS AND ABBREVIATIONS

bgs
CADD
CAS
CAU
cocC
DOE/NV
E-MAD
ft

n.

NAC
NDEP
NTS
PAL
PCB
R-MAD
SNPO
TPH-DRO
USGS

Below ground surface

Corrective Action Decision Document

Corrective Action Site(s)

Corrective Action Unit(s)

Contaminant(s) of concern

U.S. Department of Energy, Nevada Operation Office
Engine-Maintenance Assembly and Disassembly
Foot (feet)

Inch(es)

Nevada Administrative Code

Nevada Division of Environmental Protection
Nevada Test Site

Preliminary action level(s)

Polychlorinated biphenyl(s)

Reactor-Maintenance Assembly and Disassembly
Space Nuclear Propulsion Office

Total petroleum hydrocarbons-Diesel range organics
United States Geological Survey
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radionuclhides and strontium-90. This will ensure complete removal of contaminated soil with

concentrations exceeding PALs.

Contaminated matenal will be disposed of at an appropriate disposal facility. All excavated areas
will be returned to surficial conditions compatible with on-site maintenance operations. Overburden
soil along with additional clean fill will be used to backfill the excavations after removal of the
contaminated soils. Clean borrow soil will be removed from a nearby location for placement in voids
a5 NEcessary.

This CAS will be closed in accordance with NAC 445A (NAC, 1998b) as described in this section.

3.3.2.9 CAS 25-05-08 (Test Cell C Posted Leachfield)

Altenative 2 includes excavating and disposing of soil and debris with radionuclide concentrations
above PALs or contaminated above free release criteria. This includes the entire leachfield, with
additional |5-ft extensions on all four sides from surface grade down 1o a depth of 17.5 fi bas.
Alternative 2 also includes trenching to remove overburden soil to expose and remove the collection
system piping and diversion box, both determined to be radiologically contaminated above free
release criteria.

A visual determination will be made to ensure that debris (i.e., piping, diversion box, leachrock) has
been removed. Verification soil samples will be collected and analyzed for gamma-emitting
radionuclides and strontium-90. This will ensure complete removal of contaminated soil with
concentrations exceeding PALs,

Contaminated material will be disposed of at an appropriate disposal facility. All excavated areas
will be returned to surficial conditions compatible with on-site maintenance operations, Clean
borrow soil will be removed from a nearby location for placement in voids as necessary.

This CAS will be closed in accordance with NAC 4454 (NAC, 1998h) as described in this section.

3.3.3 Alternative 3 - Close in Place with Administrative Controls

Alternative 3 will utilize administrative controls to prevent inadvertent contact with COCs and
contaminated media with activity exceeding the free release criteria. These controls would consist of
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use restrictions to minimize access and prevent unauthorized intrusive activities. The future use of
the CAL would be restricted from any activity that would alter or modify the containment control
unless appropriate concumence was obtained from NDEP. This alternative does not apply 1o

CASs 25-04-06 A and B, and 25-04-07, Additionally, this alternative does not apply to

CAS 25-05-05 because of the potential for mixed waste.

These sites will be closed in accordance with NAC 445A (NAC, 1998b) as described in this section.

3.3.3.1 CAS 25-02-06 (E-MAD Complex Leachfield)

Alternative 3 includes closure in place of the septic tank contents. Free liquids will be solidified.
After solidification is completed, the septic tank will be filled with an inert material and a concrete
cover will be installed. The concrete cover will be reinforced with wire mesh/rebar. Administrative
Controls would consist of use restrictions to prevent unauthorized intrusive activities and impose
long-term maintenance requirements for the concrete cover. The future use of the CAS would be
restricted from any activity that would alter or modify the containment control unless appropriate
concurrence was obtained from NDEP. Additional measures under this alternative include removal
of the existing septic tank cover with a backhoe and disposal in an appropriate landfill.

The combination of these measures will effectively prevent inadvertent intrusive activities by humans
and native wildlife and mobilization of COCs,

The following evaluation of NAC 445A.227 (2) (a-k) (NAC, 1998b) supports the protection of
groundwater from COCs at this CAS:

8. Depth to groundwater at the nearest well (J-11) is approximately 1,040 ft bgs (USGS, 1993),
This well is located 1.8 mi southeast of E-MAD. Groundwater flow is generally to the
southwest and may discharge at Ash Meadows (SNPO, 1970).

b.  The distance to the nearest active water-supply well, Well J-12, is approximately 5.1 mi north
of E-MAD (DOENYV, 1996a). Well J-12 is primarily used to provide potable water for
Area 25. Groundwater flow is generally to the southwest (Laczniak et al., 1996).

(L5 Mo 50il is contaminated at this site.

d. Average annual precipitation for valleys in the South-Central Great Basin ranges from 3 to
6 inches (Winograd and Thordarson, 1975). Annual evaporation is roughly 5 to 25 times the
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annual precipitation (Winograd and Thordarson, 1975). The high evaporation and low
precipitation rates create a negative water balance for the area; therefore, no driving force
associated with precipitation is available to mobilize COCs vertically.

e.  PCBs, TPH-DRO, and limited radionuclides are contained within the septic tank.
f.  The contaminants are contaimed within the septic tank.

g.  Presently, CAS 25-02-06 is located on a govermment-controlled facility. The NTS isa
restricted area that is guarded on a 24-hour, 365-day per year basis; unauthorized personnel are
not admitted to the facility, CAS 25-02-06 is contained within a restricted zone classified as the
“Yucca Mountain Site Characterization Zone™ (DOE/NV, 1998a) (i.e., non-residential).

h.  There are no preferred routes of vertical and lateral migration because septic tank integnty has
not been compromised.

i.  See Section 2.3.] for site-specific considerations.

J- The potential for a hazard related to fire, vapor, or explosion is nonexistent for the COCs at the
site.

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

Based on this evaluation, impacts to groundwater are not expected. Therefore, groundwater
monitoring is not proposed for this site and is not considered an element of the alternatives.

3.3.3.2 CAS 25-05-12 (R-MAD Building 3126 Septic System)

Alternative 3 includes closure in place of the septic tank contents. Free liquids will be solidified.
After solidification is completed, the septic tank will be filled with an inert material and a concrete
cover will be installed. The concrete cover will be reinforced with wire mesh/rebar, Administrative
controls would consist of use restrictions to prevent unauthorized intrusive activities and impose
long-term maintenance requirements for the concrete cover. The firture use of the CAS would be
restricted from any activity that would alter or modify the containment control unless appropriate
concurrence was obtained from NDEP. Additional measures under this alternative include removal
of the existing septic tank cover with a backhoe and disposal in an appropriate landfill.

The combination of these measures will effectively prevent inadvertent intrusive activities by humans
and native wildlife and mobilization of COCs.
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The following evaluation of NAC 445A.227 (2) (a-k) (NAC, 1998b) supports the protection of
groundwater from COCs at this CAS:

a.  Depth to groundwater at the nearest well (J-11) is approximately 1,040 ft bgs (USGS, 1993),
This well is located 3.3 mi southwest of R-MAD. Groundwater flow is generally to the
southwest and may discharge at Ash Meadows (SNPO, 1970).

b.  The distance to the nearest active water-supply well, Well J-12, is approximately 7 mi
northwest of R-MAD (DOE/NV, 19%6a). Well J-12 is primarily used to provide potable water
for Area 25. Groundwater flow is generally to the southwest (Laczniak et al., 1996).

e Mo soil is contmminated at this site,

d.  Average annual precipitation for valleys in the South-Central Great Basin ranges from 3 to
6 inches (Winograd and Thordarson, 1975). Annual evaporation is roughly 5 to 25 times the
annual precipitation (Winograd and Thordarsen, 1975), The high evaporation and low
precipitation rates create a negative water balance for the area; therefore, no driving force
associated with precipitation is available 1o mobilize COCs vertically.

e.  TPH-DRO and limited radionuclides are contained within the septic tank.
[ The contaminants are contained within the septic tank.

g Presently, CAS 25-05-12 is located on 8 government-controlled facility. The NTS is a
restricted area that is guarded on a 24-hour, 365-day per year basis; unauthorized personne] are
not admitted to the facility, CAS 25-05-12 is contained within a restricted zone classified as a
“Rescarch Test and Experiment Zone.” This zone is designated for small-scale research and
development projects and demonstrations; pilot projects; outdoor tests; and experiments for
development, quality assurance, or reliability of material and equipment under controlled
conditions, This includes compatible nondefense research, development and testing projects,
and activities (DOE/NV, 1998a),

h.  There are no preferred routes of vertical and lateral migration because septic tank integrity has
not been compromised.

. See Section 2.3.6 for site-specific considerations.

J- The potential for a hazard related to fire, vapor, or explosion is nonexistent for the COCs at the
site.

k. No other site-specific factors are known at this time.
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Based on this evaluation, impacts to groundwater are not expected. Therefore, groundwater

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

3.3.3.3 CAS 25-05-03 (R-MAD Posted Leachfield)

Altemnative 3 includes an engineered surface cap that will be constructed over the leachfield footprint
and extended to the boundaries of the currently fenced area. Administrative controls will be
implemented to restrict inadvertent contact with contaminated media within the leachfield and
collection system piping. Administrative controls would consist of use restrictions to prevent
unauthorized intrusive activities and impose long-term maintenance requirements for the surface cap.
The future use of the CAS would be restricted from any activity that would alter or modify the
containment control unless appropriate concurrence was obtained from NDEF.

The combination of these measures will effectively prevent inadvertent intrusive activities by humans
and native wildlife and mobilization of COCs,

Additional measures under this alternative include grouting the distribution box and the monitoring
tubes to the ground surface; and backfilling voids at the site which includes installed subsurface
features consisting of three large vaults, the 55-gallon diversion drum, and the two valve boxes.
Redirecting surface water run-on may be required to prevent localized flooding from impacting the
surface cap.

The following evaluation of NAC 445A.227 (2) (a-k) (NAC, 1998b) supports the protection of
groundwater from COCs at this CAS:

4. Depth to groundwater at the nearest well (J-11) is approximately 1,040 ft bgs (USGS, 1993).
This well is located 3.3 mi southwest of R-MAD. Groundwater flow is generally to the
southwest and may discharge at Ash Meadows (SNPQ, 1970). Field screening and analytical
data indicate that COCs are confined to the leachfield footprint primarily 0 to 10 fi below the
basc of the leachfield. This indicates minimal vertical migration has occurred in the past and,
with the removal of man-made driving forces, vertical migration will be negligible in the future.

b.  The distance to the nearest active water-supply well, Well J-12, is approximately T mi
northwest of R-MAD (DOE/NV, 1996a). Well J-12 is primarily used to provide potable water
for Area 25. Groundwater flow is generally to the southwest (Laczniak et al., 1996).
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The soil beneath the leachrock was a poorly sored, silty-gravelly sand with abundant pebbles,
some gravel, and a few cobbles. Geotechnical data were collected and the results are included
in Appendix F of this CADD.

Average annual precipitation for valleys in the South-Central Great Basin ranges from 3 to

6 inches (Winograd and Thordarson, 1975). Annual evaporation is roughly 5 to 25 times the
annual precipitation (Winograd and Thordarson, 1975). The high evaporation and low
precipitation rates create a negative water balance for the area; therefore, no driving force
associated with precipitation is available to mobilize COCs vertically.

The types of regulated substances released are arsenic, PCBs, TPH-DRO, and limited
radionuclides. Downward migration of COCs is slowed by the following parameters:

*  Volume of release - it is assumed that small volumes of COCs were released over a long
peniod of ime rather than a large volume over a short duration.

* Sl saturation - the soil tends to be very dry, especially near the surface and below the
leachfield where the COCs are concentrated,

*  Soil particle adsorption/desorption - PCB, petroleum hydrocarbons, and radionuclides
tend to adsorb to the soil particles with lintle desorption as suggested by the limited
vertical migration of COCs.

The lateral extent of contamination is defined by the leachfield boundaries based on reduced
concentrations and the lack of contamination found in nearby sampling locations demonstrating
minimal lateral mobility. Contaminant concenirations below the upper sampling horizons were
significantly lower, demonstrating minimal vertical migration. The vertical extent of
contamination is confined to 10 ft below the diversion drum {16 ft bgs) and 0 to 10 fi below the
base of the leachficld based on field screening and analytical data,

Presently, CAS 25-05-03 is located on a government-controlled facility. The NTS is a
restricted area that is guarded on a 24-hour, 365-day-per-year basis; unauthorized personnel are
not admitted to the facility. CAS 25-05-03 is contained within a restricted use zone classified
as a “Research Test and Experiment Zone.” This zone is designated for small-scale research
and development projects and demonstrations; pilot projects; outdoor tests; and experiments for
development, quality assurance, or reliability of material and equipment under controlled
conditions. This includes compatible nondefense research, development and testing projects,
and activitics (DOE/NV, 1998a).

Preferred routes of vertical and lateral migration are nonexistent since the sources have been
eliminated and driving forces are not viable.

See Section 2.3.8 for site-specific considerations,
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j- The potential for a hazard related to fire, vapor, or explosion is nonexistent for the COCs at the
site,

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

Based on this evaluation, impacts to groundwater are not expected, Therefore, groundwater
monitoring is not proposed for this site and is not considered an element of the altematives.

3.3.3.4 CAS 25-05-06 (E-MAD Posted Leachfield)

Under Altemative 3, administrative controls will be implemented to restrict inadvertent contact with
subsurface contaminated media within the leachfield and collection system piping. Administrative
controls would consist of use restrictions to prevent unauthorized intrusive activities. The future use
of the CAS would be restricted from any activity that would alter or modify the containment control
unless appropriate concurrence was obtamed from NDEP.

Additional measures under this alternative include grouting the distribution box; cutting and grouting
the monitoring tubes to the ground surface; and replacing the current leachfield fence with secunty
fencing and appropriate signage. The remaining debris (monitoring tube sections and fencing) will be
disposed of in an appropriate disposal facility,

The following evaluation of NAC 445A.227 (2) (a-k) (NAC, 1998b) supporis the protection of
groundwater fram COCs at this CAS:

a.  Depth to groundwater at the nearest well (J-11) is approximately 1,040 ft bgs (USGS, 1993),
This well is located 1.8 mi southeast of E-MAD. Groundwater flow is generally to the
southwest and may discharge at Ash Meadows (SNPO, 1970). Field screening and analytical
data indicate that COCs are confined primarily within 0 to 8.8 ft below the base of the
leachfield. This indicates minimal vertical migration has occurred in the past and, with the
removal of man-made driving forces, vertical migration will be negligible in the future.

b.  The distance to the nearest active water-supply well, Well J-12, is approximately 5.1 mi north
of E-MAD (DOE/NY, 1996a). Well I-12 is primarily used to provide potable water for
Area 25, Groundwater flow is generally to the southwest (Laczniak et al., 1996).

¢.  Lenses of sand and silt were present at some locations. The so1l beneath the leachrock was a
moderately sorted, silty sand with some gravel, and a few cobbles. Geotechnical data were
collected and the results are included in Appendix F of this CADD.
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Average annual precipitation for valleys in the South-Central Great Basin ranges from 3 to

6 inches (Winograd and Thordarson, 1975), Annual evaporation is roughly 5 to 25 times the

annual precipitation (Winograd and Thordarson, 1975). The high evaporation and low

precipitation rates create a negative water balance for the area; therefore, no driving force

associated with precipitation is available to mobilize COCs vertically.

The types of regulated substances released are radionuclides. Downward migration of COCs is
slowed by the following parameters:

»  Volume of release - it is assumed that small volumes of COCs were released over a long
period of time rather than a large volume over a short duration.

*  Soil saturation - the soil tends to be very dry, especially near the surface and below the
leachfield where the COCs are concentrated.

*  Soil particle adsorption/desorption - radionuclides tend 1o adsorb to the soil particles with
little desorption as suggested by the limited vertical migration of COCs.

The lateral extent of contamination is defined by the leachfield boundanies based on reduced
concentrations and the lack of contamination found in nearby sampling locations demonstrating
minimal lateral mobility, Contaminant concentrations below the upper sampling horizons were
significantly lower, demonstrating minimal vertical mugration. The vertical extent of
contamination is primarily confined to 0 to 8.8 ft below the base of the leachfield based on field
screening and analytical data.

Presently, CAS 25-05-06 is located on a government-controlled facility. The NTS isa
restricted area that is guarded on a 24-hour, 365-day per year basis; unauthorized personnel are
not admitted to the facility. CAS 25-05-06 is contained within a restricted zone classified as the
“Yucca Mountain Site Characterization Zone™ (DOENYV, 1998a) (i.e., non-residential).

Preferred routes of vertical and lateral migration are nonexistent since the sources have been
eliminated and driving forces are not viable,

see Section 2.3.9 for site-specific considerations.

The potential for o hazard related to fire, vapor, or explosion is nonexistent for the COCs at the
site,

Mo other site-specific factors are known at this time,

Based on this evaluation, impacts to groundwater are not expected. Therefore, groundwater
monitoring 15 not proposed for this site and 18 not considered an element of the alternatives.
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3.3.3.5 CAS 25-05-08 (Test Cell C Posted Leachfield)

Alternative 3 includes an engineered surface cap that will be constructed over the leachfield footprint
and extended 15 fi in the horizontal dimensions. Administrative controls will be implemented to
restrict inadvertent contact with contaminated media within the leachfield and collection system
piping. Administrative controls would consist of use restrictions to prevent unauthonized intrusive
activities and impose long-term maintenance requirements for the surface cap. The future use of the
CAS would be restricted from any activity that would alter or modify the containment control unless
appropriate concurrence was obtained from NDEP.

The combination of these measures will effectively prevent inadvertent intrusive activities by humans
and native wildlife and mobilization of COCs,

Additional measures under this aliemative include grouting the distribution box and the monitoring
tubes to the ground surface; and replacing the current leachfield fence with security fencing and
appropriate signage. The remaining fencing will be disposed of in an appropriate disposal facility.
Redirecting surface water run-on may be required to prevent localized flooding from impacting the
surface cap.

The following evaluation of NAC 445A.227 (1) {a-k) (NAC, 1998b) supports the protection of
groundwater from COCs at this CAS:

a.  Depth to groundwater at the nearest well (J-11) is approximately 1,040 ft bgs (USGS, 1993).
This well is located 3 mi southwest of Test Cell C, Groundwater flow is generally to the
southwest and may discharge at Ash Meadows (SNPO, 1970). Field screening and analytical
data indicate that COCs are confined primanly to within 0 to 10 ft below the base of the
leachfield. This indicates mimimal vertical migration has occurred in the past and, with the
removal of man-made driving forces, vertical migration will be negligible in the future.

b.  The distance to the nearest active water-supply well, Well J-12, is approximately 4.7 mi
northwest of Test Cell C (DOE/NV, 1996a). Well J-12 is primarily used to provide potable
water for Area 25. Groundwater flow is generally to the southwest (Laczniak et al., 1996),

c.  The soil beneath the leachrock was a poorly sorted, silty-gravelly sand with abundant pebbles,
some gravel, and a few cobbles. Geotechnical data were collected and the results are included
in Appendix F of this CADD.
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Average annual precipitation for valleys in the South-Central Great Basin ranges from 3 to

6 inches (Winograd and Thordarson, 1975). Annual evaporation is roughly 5 to 25 times the
annual precipitation (Winograd and Thordarson, 1975). The high evaporation and low
precipitation rates create a negative water balance for the area; therefore, no driving force
associated with precipitation 15 available to mobilize COCs vertically.

The types of regulated substances released are radionuclides. Downward migration of COCs is
slowed by the following parameters:

*  Volume of release - it is assumed that small velumes of COCs were released over a long
period of time rather than a large volume over a short duration.

*  Soil saruration - the soil tends to be very dry, especially near the surface and below the
leachfield where the COCs are concentrated.

*  Soil particle adsorption/desorption - radionuclides tend to adsorb to the soil particles with
little desorption as suggested by the limited vertical migration of COCs.

The lateral extent of contamination is defined by the leachfield boundaries based on reduced
concentrations and the lack of contamination found in nearby sampling locations demonstrating
minimal lateral mobility. Contaminant concentrations below the upper sampling horizons were
significantly lower, demonstrating minimal vertical migration. The vertical extent of
contamination is primarily confined to within 0 wo 10 ft below the base of the leachfield based
on field screening and analytical data.

Presently, CAS 25-05-08 is located on a government-controlled facility. The NTS isa
restricted area that is guarded on a 24-hour, 365-day per year basis; unauthorized personnel are
not admaitted to the facility, CAS 25-05-08 is contained within a restricted use zone classified
as a “Research Test and Experiment Zone.” This zome is designated for small-scale research
and development projects and demonstrations; pilot projects; outdoor tests; and experiments for
development, quality assurance, or reliability of material and equipment under controlled
conditions, This includes compatible nondefense research, development and testing projects,
and activities (DOE/MNV, 1998a).

Preferred routes of vertical and lateral migration are nonexistent since the sources have been
eliminated and driving forces are not viable.

See Section 2.3. 10 for site-specific considerations.

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

No other site-specific factors are known at this time.
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Based on this evaluation, impacts to groundwater are not expected. Therefore, groundwater

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

3.4 Evaluation and Comparisen of Alternatives

Because NAC 444 818 (NAC, 1999) requires removal of septic tank contents, only Alternative 2
applies to CASs 25-04-06 A and B, and 25-04-07; therefore, an evaluation and comparnson of
alternatives is not required for these CASs. Only Altemative 2 applies to CAS 25-05-05 because the
potential for mixed waste cannot be excluded until the contents are homogenized for removal and

subsequent sampling.

The general corrective action standards and remedy selection decision factors described in

Section 3.2 were used to conduct detailed and comparative analyses of each corrective action
alernative. The advantages and disadvantages of each alternative were assessed to select preferred
alternatives for CAL 262, Tables 3-1, 3-3, 3-5, and 3-7 present a summary of the detailed analysis of
the alternatives for CASs 25-02-06, 25-05-12, 25-05-03, 25-05-06, and 25-05-08, Tables 3-2, 34,
3-6, and 3-8 present the comparative analvsis of the alternatives for the same CASs. Cost summaries
are provided in Appendix C.
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