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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 Corrective 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.
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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.
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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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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 CO NTENTS

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 AC TIVITIES

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 II cement.  Approximately 14 cubic meters (m3)

(18.5 cubic yards [yd3]) of cement were used to solidify the tank contents.  The remaining void

spaces were filled with concrete.  Approximately 42 m3 (55 yd3) 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 m3 (8 yd3) 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 m3 (9 yd3) of grout was required to fill these structures.  The solidified tank

contents were disposed of in the NTS Area 23 Sanitary Landfill.  Approximately 37 m3 (48 yd3)

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 m3 (7 yd3) 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

PARAMETER SAMPLE ID RESULT

(mg/kg)a

REPORTING LIMIT

(mg/kg)a

CAS 25-05-05

TPHb 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

(TCLP VOC)c

SAMPLE ID RESULT (mg/L)d REPORTING LIMIT

(mg/L)d

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)e MDCf (pCi/L)e

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)g MDCf (pCi/g)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

(GAMMA

SPECTROSCOPY)

SAMPLE ID RESULT

(pCi/L)e

MDCf (pCi/L)e

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

(GAMMA

SPECTROSCOPY)

SAMPLE ID RESULT

(pCi/L)e

MDCf (pCi/L)e

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

(GAMMA

SPECTROSCOPY)

SAMPLE ID RESULT (pCi/g)g MDCf (pCi/g)g

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

(GAMMA

SPECTROSCOPY)

SAMPLE ID RESULT (pCi/g)g MDCf (pCi/g)g

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

(GAMMA

SPECTROSCOPY)

SAMPLE ID RESULT (pCi/g)g MDCf (pCi/g)g

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

(GAMMA

SPECTROSCOPY)

SAMPLE ID RESULT (pCi/g)g MDCf (pCi/g)g

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
a mg/kg - milligrams per kilogram
b TPH - Total Petroleum Hydrocarbons
c TCLP VOC - Toxicity Characteristic Leaching Procedure Volatile Organic Compounds (EPA, 1996)
d mg/L - milligrams per liter
e pCi/L - picoCuries per liter
f MDC - M inimum Detectable Concentration
g pCi/g - picoCuries per gram
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The distribution box and a diversion drum were also filled with approximately 4.5 m3 (6 yd3) 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 of a 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 m3 (33 yd3) of grout was used to fill these structures.

The solidified tank contents were disposed in the NTS Area 6 Hydrocarbon Landfill.

Approximately 122 m3 (160 yd3) 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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TABLE 2 - VERIFICATION SAMPLE RESULTS

PARAMETER SAMPLE ID RESULT (µg/L)a REPORTING LIMIT

(µg/L)a

CAS 25-05-05

TPHb 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-V2c 300 300

TPH Gasoline 250512-V2 <30 30

TPH Oil 250512-V2 300 300

PARAMETER SAMPLE ID RESULT

(pCi/L)d

MDAe (pCi/L)d

CAS 25-05-05

Gross alpha 250505-V1 3.30 3.78

Gross beta 250505-V1 5.42 1.50
a µg/L - micrograms per liter
b TPH - Total Petroleum Hydrocarbons
c duplicate of 250512-V1
d pCi/L - picoCuries per liter
e 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 m3 (10 yd3) 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 m3 (5 yd3) 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 m3 (26 yd3) 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 m3 (145 yd3) 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 I.

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 SCHEDU LE 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.



C
LO

SU
R

E 
R

EP
O

R
T 

- C
A

U
 2

62
Se

ct
io

n:
 C

lo
su

re
 A

ct
iv

iti
es

R
ev

is
io

n:
 1

D
at

e:
 Ju

ly
 2

00
3

T
A

B
L

E
 3

 - 
C

O
R

R
E

C
T

IV
E

 A
C

T
IO

N
 S

C
H

E
D

U
L

E
 A

S 
C

O
M

PL
E

T
E

D

C
A

U
 2

62
 F

ie
ld

 W
or

k 
Sc

he
du

le
1

7
14

21
28

4
11

18
25

2
9

16
23

30
6

13
20

27
3

10
17

24
3

10
17

24
31

7
14

21
28

Pr
e 

Fi
el

d 
Pl

an
ni

ng

R
ea

di
ne

ss
 R

ev
ie

w

Fi
el

d 
w

or
k 

(A
s C

om
pl

et
ed

)

M
ob

ili
za

tio
n

25
-0

2-
06

(E
M

A
D

 S
ep

tic
 T

an
k)

25
-0

4-
06

(T
C

C
 S

ep
tic

 S
ys

te
m

s A
 &

 B
)

25
-0

4-
07

(T
C

C
 B

ld
g 

32
10

 S
ep

tic
 S

ys
te

m
)

25
-0

5-
03

(R
M

A
D

 R
ad

 L
ea

ch
fie

ld
)

25
-0

5-
05

(R
M

A
D

 S
an

ita
ry

 S
ep

tic
 T

an
k)

25
-0

5-
06

(E
M

A
D

 R
ad

 L
ea

ch
fie

ld
)

25
-0

5-
08

(T
C

C
 R

ad
 L

ea
ch

fie
ld

)
25

-0
5-

12
(R

M
A

D
 B

ld
g 

31
26

 S
ep

tic
 T

an
k)

D
em

ob
ili

za
tio

n

A
pr

 2
00

3
Fe

b 
20

03
M

ar
 2

00
3

O
ct

 2
00

2
N

ov
 2

00
2

D
ec

 2
00

2
Ja

n 
20

03

 2
4



CLOSURE RE PORT - CAU 262

Section: Waste Disposition

Revision : 1

Date: July 2003

25

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 m3 (190 yd3) 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 m3 (145 yd3) of TPH-impacted

soil and debris was removed from the site.  This is equivalent to approximately 143,589 kgs

(316,560 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.

CAS 25-04-06 closure generated approximately 37 m3 (48 yd3) of sanitary waste.  This is

equivalent to approximately 48,367 kgs (106,630 lbs) 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 m3 (0.15 yd3) 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

QUANTITY (mass) 

APPROX. WASTE

QUANTITY (volume)

CAS 25-05-05

Petroleum Hydrocarbon 207,541 kgsa

(457,550 lbsb)

145 m3c

(190 yd3)d

CAS 25-05-12

Petroleum Hydrocarbon 143,589 kgs

(316,560 lbs)

111 m3

(145 yd3)

CAS 25-04-06

Sanitary 48,367 kgs

(106,630 lbs)

37  m3

(48 yd3)

CAS 25-05-08

Low-level Radioactive 22.5 kgs

(50 lbs)

0.11 m3

(0.15 yd3)

All CASs

Construction Debris 31,470 kgs

(69,380 lbs)

37 m3

(48 yd3)
a kgs - kilograms
b lbs - pounds
c m3 - cubic meters
d yd3 - 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.



CLOSURE RE PORT - CAU 262

Section: Closure Verification

Revision : 1

Date: July 2003

28

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).

4.1 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

of a 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

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 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 REQ UIREMENTS

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 cover is

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 cover is

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.



CLOSURE RE PORT - CAU 262

Section: Conclusions & Re com.

Revision : 1

Date: July 2003

33

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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ACRONYMS AND ABBREVIATIONS
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

CV 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

er percent error

FFACO Federal Facility Agreement and Consent Order

FSL Field-screening levels

ft Foot (feet)

FMBF Flatow, More, Bryan and Fairburn

in. 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

SVOC 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 facilities are 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).  The three CASs 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 developed by representatives of 

NDEP and DOE/NV.  This investigation 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.  This investigation 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, this investigation will adhere to the Industrial Sites 

Quality Assurance Project Plan (DOE/NV, 1996) and the Work Plan for Leachfield Corrective 

Action Units:  Nevada Test Site 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

Proposed Participants Affiliation

Meeting Date

Kickoff Meeting
2/1/00

Pipe Characterization 
Meetinga

3/28/00

Lydia Coleman SAIC √

Sabine Curtis DOE/NV √ √

Bruce Dionne IT √

Cindy Dutro IT √

Thomas Fitzmaurice BN √

Dennis Gustafson BN √

Juliana Herrington SAIC √

Syl Hersh IT √

Mark Holmes IT √

Mike McKinnon NDEP √ √

Jason Moore SAIC √

Charles Orchard SAIC √

Barbara Quinn BN √

Greg Rabb NDEP √

Milinka Watson-Garrett IT √

Jeanne Wightman MACTEC √

Dustin Wilson SAIC √ √

John Wong NDEP √

a
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 all liquid waste disposed of in leachfield 

systems without regard to toxic, hazardous, or radioactive properties.  Effluent discharged to the 

CAU 262 leachfields is 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 CASs 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 

via distribution 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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Table A.2-1
General CAU 262 Conceptual Model

 (Page 1 of 2)

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; 2000a, 
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; 2000a; 
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, 
2000b])

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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Future use

Leachfield systems are contained within restricted use 
zones classified as either “Research Test and 
Experiment Zone” or “Yucca Mountain Site 
Characterization Zone”.
The Research Test and Experiment 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. 
CASs 25-02-06 and 25-05-06 are contained within the 
zone designated for Yucca Mountain Site 
Characterization.

Record of Decision Land Use 
Zones as defined in NTS 
Resource Management Plan, 
(DOE/NV, 1998a)

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

Table A.2-1
General CAU 262 Conceptual Model

 (Page 2 of 2)

Conceptual Model 
Element

Assumptions Source
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Table A.2-2
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.

Engineering drawings

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.

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.

Process knowledge
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.
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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.

Process knowledge
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.

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, 1957b)

Source location

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

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

Table A.2-2
CAS-Specific CAU 262 Conceptual Model

 (Page 2 of 9)

Conceptual Model 
Element

Assumptions Source
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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.

Process knowledge

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.

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. Engineering drawings

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

Table A.2-2
CAS-Specific CAU 262 Conceptual Model

 (Page 3 of 9)

Conceptual Model 
Element

Assumptions Source
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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.

Process knowledge

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.

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.

Engineering drawings
No sources have been identified for the potential 
leachfield.

Table A.2-2
CAS-Specific CAU 262 Conceptual Model

 (Page 4 of 9)

Conceptual Model 
Element

Assumptions Source
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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.

Process knowledge

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.

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

Table A.2-2
CAS-Specific CAU 262 Conceptual Model

 (Page 5 of 9)

Conceptual Model 
Element

Assumptions Source
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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.

Process knowledge
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.

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. Engineering drawing 

25-TC-C-C1 (REECo, 1984)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.

Source location

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

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

Table A.2-2
CAS-Specific CAU 262 Conceptual Model

 (Page 6 of 9)

Conceptual Model 
Element

Assumptions Source
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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.

Process knowledge

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.

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.

Process knowledgeBuilding 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.

Table A.2-2
CAS-Specific CAU 262 Conceptual Model
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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.

Engineering drawings

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.

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.

Process knowledge

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.

Table A.2-2
CAS-Specific CAU 262 Conceptual Model
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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. Engineering drawings

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

Contaminants of 
Potential Concern

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

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

Table A.2-2
CAS-Specific CAU 262 Conceptual Model

 (Page 9 of 9)
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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 Leachfield 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 a variety 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; a low 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, diesel-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 COPCs to determine if 

radioactive materials are present:

• Gamma-emitting radionuclides
• Isotopic uranium
• Isotopic 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:

• Determine if COPCs are present at the sites.

• Determine if COPC concentrations exceed FSLs.

• Determine if COPC concentrations exceed PALs.

• Determine the nature and extent of contamination with enough certainty to develop and 
evaluate a range 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 decisions in 

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/sludge samples will 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 samples will 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 be investigated 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 located, 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 leachfields is 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.  
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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 points in 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 this leachfield, boreholes will be drilled at the initial discharge points in 

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 

locations 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 leachfields in CASs 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 excavations will 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 

locations 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.  It is unlikely that the leachfield addressed 

by CAS 25-51-01 exists.  This potential leachfield will be investigated by excavating a single 

trench across a graded area with small berms and perpendicular to the lineations identified by an 

inconclusive geophysical survey.  If distribution lines are located, samples will 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 borings will be drilled in a roughly 

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 be inspected using a video survey 
and in situ radiation measurements as described in Section 4.1.1.4 of the Leachfield Work 
Plan.  The in 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 
Cell C security fence.  If 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.
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• The remaining collection systems will be inspected via manholes.  If manholes cannot be 
located, the investigation strategy will be consistent with that used for CAS 25-04-06.  If 
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 methods in 

Table 3-2 of the Leachfield Work Plan to measure the following parameters:

• Initial moisture content
• Dry bulk density
• Calculated porosity
• Moisture retention characteristics
• Particle size distribution
• 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, in the 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 FSLs, then a sample at the next prescribed 
subsurface location will be field screened.  If no COPCs are indicated, a confirmatory 
laboratory sample will be submitted.

• If field screening indicates the presence of COPCs above FSLs, 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 sample will also be submitted for laboratory 
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 PALs, then a 
CADD will be prepared.  Potential corrective actions may be CAS-specific.

• If no COPCs are identified above PALs, then a CADD/Closure Report will be prepared 
according to the outline agreed upon by NDEP and DOE/NV.  This type of CADD 
incorporates the elements of the regular CADD and the corrective action plan and serves 
as the 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 locations cannot be identified.

A.7.1 Biased Sampling Strategies

The biased sampling strategies either require samples associated with all distribution lines or 

target the worst-case contamination by concentrating leachfield system sampling at points with 

highest potential for contamination.  Biased sampling ensures that the extent of the contamination 

has been adequately located and identified.  At least one sample with field-screening results 

below FSLs will 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).  This approach 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, er, with a confidence limit of 

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

where “t” is the one-tailed 90 percent Student's “t” value for the appropriate number of degrees of 

freedom (n-1).

The CV in the above equation refers to 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:

• The variability of the analytical method may be used as a first approximation of the 
variability of the contaminant distribution in the soil.  This is probably a reasonable 
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 shows the average CVs for several chemical methods, as determined from the 
individual procedures in SW-846.  Pesticides and PCBs are included, although neither of 
these are COPCs at CAU262.  

• For radiological contaminants, higher average CVs 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, a CV of 50 percent will be assumed.  This figure represents a compromise between 

the very high CVs of the pesticides and the extremely low CVs of the VOCs and SVOCs.  It is an 

acceptable starting point for the purposes of Equation 8. 

n = t0.90 n-1,
CV
er

-------- 
  2
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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 er (15 percent) into this equation and iterating the 

equation several times gives n = 20.  Twenty random sample locations will be sampled in addition 

to nine biased sample locations.

Table A.7-1
Average Coefficients of Variation

SW-846 Method Parameter Measured % CV

6010B Metals 21.3

7470A/7471A Mercury 69.5

8260B VOCs 7.5

8270C SVOCs 9.1

8081A Pesticides 70.1

8082 PCBs 29.7
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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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  CAU Use Restriction Information

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.

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 m E

NE tank corner: 4,073,319.36 m N 562,079.77 m E

SE tank corner: 4,073,304.24 m N 562,076.32 m E

SW tank corner: 4,073,304.85 m N 562,073.85 m E

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

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 5/6/03Date:

Attachments:  Site Figure showing survey locations and coordinates  (CAS250206 UR.cdr).
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  CAU Use Restriction Information

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.

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 m E

NE fence corner: 4,074,093.86 m N 568,053.31 m E

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 m E

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

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 5/6/03Date:

Attachments:  Site Figure showing survey locations and coordinates  (CAS250503 UR.cdr).
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  CAU Use Restriction Information

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.

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 m E

NE fence corner: 4,073,200.11 m N 562,040.77 m E

SE fence corner: 4,073,126.43 m N 562,028.05 m E

SW fence corner: 4,073,136.21 m N 561,965.51 m E

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

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 5/6/03Date:

Attachments:  Site Figure showing survey locations and coordinates  (CAS250506 UR.cdr).
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  CAU Use Restriction Information

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.

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 m E

Fence angle 2: 4,076,110.82 m N 564,599.50 m E

Fence angle 3: 4,076,127.80 m N 564,612.21 m E

Fence angle 4: 4,076,128.42 m N 564,618.30 m E

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 m E

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

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 5/6/03Date:

Attachments:  Site Figure showing survey locations and coordinates  (CAS250508 UR.cdr).
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H-1

PHOTOGRAPH LOG

PHOTOGRAPH

 NUMBER

DATE DESCRIPTION

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
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H-2

PHOTOGRAPH LOG  (Continued)

PHOTOGRAPH

 NUMBER

DATE DESCRIPTION

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
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H-3

12/04/2002

12/04/2002
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H-4

01/08/2003

01/08/2003
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H-5

01/22/2003

01/30/2003
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H-6

03/05/2003

03/06/2003
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H-7

12/09/2002

01/09/2003
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H-8

01/16/2003

01/30/2003
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H-9

02/04/2003

03/05/2003
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H-10

03/10/2003

12/17/2002
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H-11

12/17/2002

12/19/2002
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H-12

12/17/2002

12/19/2002
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H-13

12/17/2002

01/27/2003
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H-14

01/30/2003

02/10/2003
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H-15

03/06/2003

01/28/2003
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H-16

01/28/2003

02/19/2003
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H-17

02/20/2003

02/24/2003
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H-18

03/05/2003

03/05/2003
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H-19

02/04/2003

02/18/2003
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H-20

02/28/2003

02/28/2003
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H-21

03/17/2003

04/10/2003
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H-22

06/19/2003

06/19/2003
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* 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.

APPENDIX J

“A THROUGH K” EVALUATION*
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ACRONYMS AND ABBREVIATIONS
bgs Below ground surface

CADD Corrective Action Decision Document

CAS Corrective Action Site(s)

CAU Corrective Action Unit(s)

COC Contaminant(s) of  concern

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

E-MAD Engine-Maintenance Assembly and Disassembly

ft Foot (feet)

in. Inch(es)

NAC Nevada Administrative Code

NDEP Nevada Division of Environmental Protection

NTS Nevada Test Site

PAL Preliminary action level(s)

PCB Polychlorinated biphenyl(s)

R-MAD Reactor-Maintenance Assembly and Disassembly

SNPO Space Nuclear Propulsion Office

TPH-DRO Total petroleum hydrocarbons-Diesel range organics

USGS United States Geological Survey
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*Provide copy of initial distribution of all revisions; others receive NDEP-approved revision

only.
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U.S. Department of Energy
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U.S. Department of Energy
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P.O. Box 98521, M/S NTS306

Las Vegas, NV 89193-8521

Brad Jackson 1 (Uncontrolled)*

Bechtel Nevada

P.O. Box 98521, M/S NTS306

Las Vegas, NV 89193-8521



CLOSURE RE PORT - CAU 262

Section: Distribution List

Revision : 1

Date: July 2003

DISTRIBUTION LIST (continued)

Bechtel Nevada (continued)

Wayne Johnson 1 (Uncontrolled)*

Bechtel Nevada

P.O. Box 98521, M/S NLV080

Las Vegas, NV 89193-8521

Steve Nacht 1 (Uncontrolled)*

Bechtel Nevada

P.O. Box 98521, M/S NTS306

Las Vegas, NV 89193-8521

Dan Tobiason 1 (Uncontrolled)*

Bechtel Nevada

P.O. Box 98521, M/S NTS306

Las Vegas, NV 89193-8521

Shaw Environmental Incorporated

FFACO Coordinator 1 (Controlled)

Shaw Inc.

P.O. Box 93838, M/S 439

Las Vegas, NV 89193-8521

John Stokowski 1 (Uncontrolled)*

Shaw Inc.

P.O. Box 93838, M/S 439

Las Vegas, NV 89193-8521

State of Nevada

Manager, Northern Nevada 1 (Uncontrolled)

FFACO Public Reading Facility

Nevada State Library and Archives Federal Publications

100 North Stewart Street

Carson City, NV 89701-4285



CLOSURE RE PORT - CAU 262

Section: Distribution List

Revision : 1

Date: July 2003

THIS PAGE INTENTIONALLY LEFT BLANK


