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EXECUTIVE SUMMARY

Corrective Action Unit (CAU) 139, Waste Disposal Sites, is listed in the Federal Facility
Agreement and Consent Order (FFACO) of 1996 (FFACO, 1996). CAU 139 consists of seven
Corrective Action Sites (CASs) located in Areas 3, 4, 6, and 9 of the Nevada Test Site, which is
located approximately 65 miles northwest of Las Vegas, Nevada. CAU 139 consists of the
following CASs:

e CAS 03-35-01, Burn Pit

e CAS 04-08-02, Waste Disposal Site

e CAS 04-99-01, Contaminated Surface Debris
e CAS 06-19-02, Waste Disposal Site/Burn Pit

e CAS 06-19-03, Waste Disposal Trenches

e CAS09-23-01, Area 9 Gravel Gertie

e CAS 09-34-01, Underground Detection Station

Site characterization of the CAU 139 CASs was performed in 2006, and the results are presented
in Appendix A of the CAU 139 Corrective Action Decision Document (U.S. Department of
Energy, National Nuclear Security Administration Nevada Site Office, 2007). The scope of
work required to implement the recommended closure alternatives is summarized below.

e CAS 03-35-01, Burn Pit, contains plutonium (Pu)-239 above the final action level (FAL).
The site will be clean closed by removing contaminated soil and debris at two locations. In
addition, as a best management practice (BMP), geophysical anomalies will be excavated,
and all surface debris will be removed for disposal.

e CAS 04-08-02, Waste Disposal Site, contains no contaminants of concern (COCs) above
FALs. No further action is required for this site; however, as a BMP, this area will be
recorded in the Facilities Information Management System database as an administrative use
restriction (UR) area. No postings or post-closure monitoring will be required.

e CAS 04-99-01, Contaminated Surface Debris, contains Pu-239 above the FAL. The site
will be clean closed by removing contaminated soil and debris at one location. In addition,
as a BMP, geophysical anomalies will be excavated, and all surface debris will be removed
for disposal.

e CAS 06-19-02, Waste Disposal Site/Burn Pit, contains no COCs above FALs. No further
action is required for this site, and no work will be performed.

e CAS 06-19-03, Waste Disposal Trenches, will be closed in place with administrative
controls. An engineered soil cover will be installed with a minimum thickness of 2 feet, at a
2- to 4-percent slope. Monuments will be installed, UR warning signs will be posted, and a
UR will be implemented. In addition, as a BMP, the water line that currently runs through
the CAS will be diverted to a location outside the CAS.

e CAS 09-23-01, Area 9 Gravel Gertie, is identified as an Underground Radioactive
Materials Area. The site will be closed in place with administrative controls. UR warning
signs have been posted, and a UR will be implemented.


http://empcs.nv.doe.gov/emis2/dpg/3.1.06.0.aspx?c=03-35-01
http://empcs.nv.doe.gov/emis2/dpg/3.1.06.0.aspx?c=04-08-02
http://empcs.nv.doe.gov/emis2/dpg/3.1.06.0.aspx?c=04-99-01
http://empcs.nv.doe.gov/emis2/dpg/3.1.06.0.aspx?c=06-19-02
http://empcs.nv.doe.gov/emis2/dpg/3.1.06.0.aspx?c=06-19-03
http://empcs.nv.doe.gov/emis2/dpg/3.1.06.0.aspx?c=09-23-01
http://empcs.nv.doe.gov/emis2/dpg/3.1.06.0.aspx?c=09-34-01
http://empcs.nv.doe.gov/emis2/dpg/3.1.06.0.aspx?c=03-35-01
http://empcs.nv.doe.gov/emis2/dpg/3.1.06.0.aspx?c=04-08-02
http://empcs.nv.doe.gov/emis2/dpg/3.1.06.0.aspx?c=04-99-01
http://empcs.nv.doe.gov/emis2/dpg/3.1.06.0.aspx?c=06-19-02
http://empcs.nv.doe.gov/emis2/dpg/3.1.06.0.aspx?c=06-19-03
http://empcs.nv.doe.gov/emis2/dpg/3.1.06.0.aspx?c=09-23-01
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EXECUTIVE SUMMARY (continued)

e CAS 09-34-01, Underground Detection Station, contains no COCs above FALs. No
further action is required for this site, and no work will be performed.


http://empcs.nv.doe.gov/emis2/dpg/3.1.06.0.aspx?c=09-34-01
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1.0 INTRODUCTION

Corrective Action Unit (CAU) 139, Waste Disposal Sites, is listed in the Federal Facility
Agreement and Consent Order (FFACO) of 1996 (FFACO, 1996). CAU 139 consists of seven
Corrective Action Sites (CASs) located in Areas 3, 4, 6, and 9 of the Nevada Test Site (NTS),
which is located approximately 65 miles (mi) northwest of Las Vegas, Nevada (Figure 1).
CAU 139 consists of the following CASs:

e CAS 03-35-01, Burn Pit

e CAS 04-08-02, Waste Disposal Site

e CAS 04-99-01, Contaminated Surface Debris
e CAS 06-19-02, Waste Disposal Site/Burn Pit

e CAS 06-19-03, Waste Disposal Trenches

e CAS09-23-01, Area 9 Gravel Gertie

e CAS09-34-01, Underground Detection Station

Details of the site history and site characterization results for CAU 139 are provided in the
approved Corrective Action Investigation Plan (CAIP) (U.S. Department of Energy, National
Nuclear Security Administration Nevada Site Office [NNSA/NSQO], 2006) and in the approved
Corrective Action Decision Document (CADD) (NNSA/NSO, 2007).

1.1 PURPOSE

The purpose of this Corrective Action Plan (CAP) is to present the detailed scope of work
required to implement the recommended corrective actions as specified in Section 4.0 of the
approved CADD (NNSA/NSO, 2007).

1.2 ScoPe

The approved closure activities for CAU 139 include removal of soil and debris contaminated
with plutonium (Pu)-239, excavation of geophysical anomalies, removal of surface debris,
construction of an engineered soil cover, and implementation of use restrictions (URs). Table 1
presents a summary of CAS-specific closure activities and contaminants of concern (COCs).
Specific details of the corrective actions to be performed at each CAS are presented in

Section 2.0 of this report.

1.3 CORRECTIVE ACTION PLAN CONTENTS

This CAP consists of the following sections and appendices:
e Section 1.0: Introduction

e Section 2.0: Detailed Statement of Work

e Section 3.0: Schedule

e Section 4.0: Post-Closure Plan

e Section 5.0: References


http://empcs.nv.doe.gov/emis2/dpg/3.1.06.0.aspx?c=03-35-01
http://empcs.nv.doe.gov/emis2/dpg/3.1.06.0.aspx?c=04-08-02
http://empcs.nv.doe.gov/emis2/dpg/3.1.06.0.aspx?c=04-99-01
http://empcs.nv.doe.gov/emis2/dpg/3.1.06.0.aspx?c=06-19-02
http://empcs.nv.doe.gov/emis2/dpg/3.1.06.0.aspx?c=06-19-03
http://empcs.nv.doe.gov/emis2/dpg/3.1.06.0.aspx?c=09-23-01
http://empcs.nv.doe.gov/emis2/dpg/3.1.06.0.aspx?c=09-34-01
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TABLE 1. CORRECTIVE ACTION UNIT 139 CLOSURE ACTIVITIES

CAS Name Closure Method COCs Scope of Work
¢ Remove contaminated soil and debris at two locations
e  Collect verification samples
03-35-01 Burn Pit Clean Closure Pu-239 e AsaBMP, excavate geophysical anomalies and remove surface
debris for disposal
e Restore site to natural contours with clean fill as necessary
04-08-02 Waste Disposal Site No Further Action None e AsaBMP, implement administrative UR
¢ Remove contaminated soil and debris at one location
e  Collect verification samples
04-99-01 Contaminated Surface Debris Clean Closure Pu-239 ° As a BMP, excavate geophysiceﬂ anomalies and remove surface
debris for disposal
e  Restore site to natural contours with clean fill as necessary
06-19-02 | Waste Disposal Site/Burn Pit No Further Action None None
e AsaBMP, relocate the water line that currently runs through the
CAS to a location outside the CAS
06-19-03 Waste Disposal Trenches Closure in Place Assumed® | ¢  Construct an engineered soil cover
e Install monuments to delineate the UR
e Post UR warning signs and implement a UR
09-23-01 Area 9 Gravel Gertie Closure in Place Assumed® | e Implementa UR
09-34-01 | Underground Detection Station No Further Action None None

BMP: best management practice
CAS: Corrective Action Site
COCs: contaminants of concern
Pu: plutonium

UR: use restriction

A The landfill contents could not be sufficiently characterized to preclude the potential presence of COCs; therefore, a conservative assumption was made that COCs exist within the landfill.
B No environmental samples were collected at this CAS; however, based on process knowledge and the investigation of a similar CAS, it is assumed to contain uranium.



http://empcs.nv.doe.gov/emis2/dpg/3.1.06.0.aspx?c=03-35-01
http://empcs.nv.doe.gov/emis2/dpg/3.1.06.0.aspx?c=04-08-02
http://empcs.nv.doe.gov/emis2/dpg/3.1.06.0.aspx?c=04-99-01
http://empcs.nv.doe.gov/emis2/dpg/3.1.06.0.aspx?c=06-19-02
http://empcs.nv.doe.gov/emis2/dpg/3.1.06.0.aspx?c=06-19-03
http://empcs.nv.doe.gov/emis2/dpg/3.1.06.0.aspx?c=09-23-01
http://empcs.nv.doe.gov/emis2/dpg/3.1.06.0.aspx?c=09-34-01
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e Appendix A.1: Engineering Specifications and Drawings
e Appendix A.2: Sampling and Analysis Plan
e Appendix A.3: Project Organization
e Library Distribution List
Appendix A.2 is included as required by the approved FFACO outline, but contains no material.
Sufficient detail on the type, number, and location of verification samples to be collected to
verify site closure activities has been provided in Section 2.4 of this report.
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2.0 DETAILED STATEMENT OF WORK

The approved corrective actions, as evaluated in Section 3.0 of the CADD and identified in
Section 4.0 of the CADD (NNSA/NSOQO, 2007) for CAU 139, include:

e CAS03-35-01, Burn Pit: Clean Closure

e CAS 04-08-02, Waste Disposal Site: No Further Action

e CAS 04-99-01, Contaminated Surface Debris: Clean Closure

e CAS 06-19-02, Waste Disposal Site/Burn Pit: No Further Action

e CAS 06-19-03, Waste Disposal Trenches: Close in Place with Administrative Controls
e CAS(09-23-01, Area 9 Gravel Gertie: Close in Place with Administrative Controls

e CAS 09-34-01, Underground Detection Station: No Further Action

2.1 CORRECTIVE ACTIONS

The corrective action alternatives for CAU 139 are identified in Section 4.0 of the CADD
(NNSA/NSO, 2007) and were approved by the Nevada Division of Environmental Protection
(NDEP). The objective of the corrective actions is to prevent or mitigate adverse environmental
impacts and migration of contamination. The corrective actions and best management practices
(BMPs) for CAU 139 are identified below.

2.1.1 Alternative 1, No Further Action

2.1.1.1  Corrective Action Site 04-08-02, Waste Disposal Site

This site is located in Area 4 of the NTS, approximately 0.5 mi south of the intersection of the
4-04 Road and Orange Road. Radioactive debris from various activities at the NTS was
consolidated and stored at the site for an undetermined length of time. This debris is no longer
present at the site.

No COCs are present above final action levels (FALS) at this site. Cesium-137, europium-152,
and europium-154 are present at concentrations above the preliminary action levels (PALS),
which were based on recommendations in the National Council on Radiation Protection (NCRP)
Report No. 129 (NCRP, 1999) for screening limits for construction, commercial, and industrial
land-use scenarios, scaled to a 25 millirem per year dose constraint. However, the radioisotopes
did not exceed the FALSs that were calculated using the Residual Radioactive Computer Code
based on a remote area scenario (Murphy, 2004) and are therefore not considered COCs. In
addition, Pu-239 is present at concentrations above the PAL; however, Pu-239 contamination is
attributable to atmospheric tests and will be addressed under the Soils Project. Since Pu-239
contamination is not attributable to CAS 04-08-02, it is not considered a COC.

No further action is required for this site; however, as a BMP, the area will be recorded in the
Facilities Information Management System database as an administrative UR to protect future
workers from an exposure should the land use scenario change from that used to calculate the
FALs. No postings or post-closure monitoring will be required.


http://empcs.nv.doe.gov/emis2/dpg/3.1.06.0.aspx?c=03-35-01
http://empcs.nv.doe.gov/emis2/dpg/3.1.06.0.aspx?c=04-08-02
http://empcs.nv.doe.gov/emis2/dpg/3.1.06.0.aspx?c=04-99-01
http://empcs.nv.doe.gov/emis2/dpg/3.1.06.0.aspx?c=06-19-02
http://empcs.nv.doe.gov/emis2/dpg/3.1.06.0.aspx?c=06-19-03
http://empcs.nv.doe.gov/emis2/dpg/3.1.06.0.aspx?c=09-23-01
http://empcs.nv.doe.gov/emis2/dpg/3.1.06.0.aspx?c=09-34-01
http://empcs.nv.doe.gov/emis2/dpg/3.1.06.0.aspx?c=04-08-02
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2.1.1.2  Corrective Action Site 06-19-02, Waste Disposal Site/Burn Pit

This site is located in Area 6 of the NTS, approximately 300 feet (ft) west of Well 3. The site
was associated with the operation of the Area 6 U.S. Environmental Protection Agency (EPA)
Farm and includes an animal pen, a fenced area referred to as a burn pit, and a waste disposal site
adjacent to the burn pit. The animal pen and fence were removed during site characterization
activities for CAU 1309.

No COCs are present above FALS at this site. No further action is required, and no work will be
performed.

2.1.1.3  Corrective Action Site 09-34-01, Underground Detection Station

This site, located in Area 9 of the NTS, consists of an underground bunker located on the
northeast corner of the intersection of the 9-01 Road and Old Mercury Highway. The concrete
bunker, known as both Bunker 9-300 and Bunker Z-900, is approximately 15 ft below ground
surface and was used to house detection equipment for monitoring several nuclear tests
conducted throughout the area.

No environmental samples were collected during site characterization because, based on process
knowledge of the site, no potential releases were identified. Therefore, no further action is
required, and no work will be performed. As a BMP, a safety fence restricting access to the
entrance to the underground bunker was installed during site characterization activities for

CAU 139.

2.1.2 Alternative 2, Clean Closure

2.1.2.1 Corrective Action Site 03-35-01, Burn Pit

This site is located in Area 3 of the NTS, approximately 0.25 mi northeast of the intersection of
Mercury Highway and Rainier Mesa Road (Figure 2). The site consists of two small burn areas
with charred soil and debris. The debris, which includes cinder blocks, rusted cans, cable,
concrete, and charred wood, may have originated from activities related to the U-3gg crater,
former Building 3-51, the old balloon launch pad, the Area 3 burn pit, or nearby
arsenic-contaminated soil piles. Four geophysical anomalies are present. During site
characterization activities, the areas of the anomalies were excavated and confirmed to contain
buried concrete and metal.

At the two burn areas, Pu-239 is present above the FAL at a maximum concentration of

19.1 picoCuries per gram (pCi/g). The site will be clean closed by removing approximately
10.5 cubic yards (yd®) of contaminated charred soil and debris for disposal as low-level waste
(LLW). A minimum of four verification samples, one from a randomly selected side wall and
one from the floor of each excavation, will be collected and analyzed for Pu-239. If verification
sample results indicate that the action level is exceeded, additional soil will be removed, and
additional verification samples will be collected. Upon verifying that the contaminated soil has
been removed, the excavations will be backfilled with clean soil and contoured to the
approximate surrounding topographic grade.
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NOTE: A total of ~10.5 yd’ of
plutonium-239-impacted soil will
be excavated from B02 and BO3.

Surface debris will be removed,
and subsurface debris located at
the four geophysical anomalies
will be excavated as a best
management practice.
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FIGURE 2. CORRECTIVE ACTION SITE 03-35-01, BURN PIT
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As a BMP, a total of approximately 76 yd® of subsurface debris will be excavated from the areas
of the four geophysical anomalies, and all surface debris will be removed for disposal as sanitary
waste. The excavations will be backfilled with clean soil and contoured to the approximate
surrounding topographic grade.

2.1.2.2 Corrective Action Site 04-99-01, Contaminated Surface Debris

This site is located in Area 4 of the NTS, approximately 75 ft west of the intersection of the

4-04 Road and Orange Road (Figure 3). Radioactive debris from various activities at the NTS
had been consolidated and stored at the site for an undetermined length of time, but is no longer
present at the site. The site consists of two small berms, two shallow trenches, surface debris
consisting of rusted cans, and two geophysical anomalies. During site characterization activities,
the areas of the anomalies were excavated and confirmed to contain small, buried metal objects.

Pu-239 is present above the FAL in one of the shallow trenches at a maximum concentration of
14.5 pCi/g. The contamination is associated with the rusted cans present at the site. The site will
be clean closed by removing approximately 2 yd® of contaminated soil and debris for disposal as
LLW. A minimum of two verification samples, one from a randomly selected side wall and one
from the floor of the excavation, will be collected and analyzed for Pu-239. If verification
sample results indicate that the action level is exceeded, additional soil will be removed, and
additional verification samples will be collected. Upon verifying that the contaminated soil has
been removed, the excavation will be backfilled with clean soil and contoured to the approximate
surrounding topographic grade.

As a BMP, a total of approximately 21 yd® of subsurface debris will be excavated from the areas
of the two geophysical anomalies, and all surface debris will be removed for disposal as sanitary
waste. The excavations will be backfilled with clean soil and contoured to the approximate
surrounding topographic grade.

2.1.3 Alternative 3, Close in Place with Administrative Controls

2.1.3.1  Corrective Action Site 06-19-03, Waste Disposal Trenches

This site is located in Area 6 of the NTS, approximately 700 ft north of Well 3 (Figure 4). The
site consists of waste trenches containing the buried remains of Area 6 EPA Farm animals and
associated waste from operations at the Area 6 EPA Farm. One of the disposal trenches was
discovered in 2004 during the installation of a water line through the site running from Well 3 to
the Ula site, and the contents of the trench were unintentionally exposed. ltems excavated
included a cow carcass, liquid samples in plastic jugs, and multiple animal bones. At the time
the trench was discovered in 2004, liquid, soil, and sludge samples were collected directly from
excavated soil and waste and analyzed, and the results did not exceed the current regulatory
thresholds or NTS sanitary waste landfill limits for any of the constituents. The excavated items
were packaged and disposed as sanitary waste.

Site characterization conducted in 2006 consisted of collecting samples from areas outside the
waste trenches (NNSA/NSO, 2007). No COCs were identified based on the samples collected
outside the waste trenches; therefore, no COCs have migrated laterally beyond the boundaries of
the landfill. Even though the direct sampling of waste in 2004 did not identify any COCs, the
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NOTE: A total of ~2 yd’ of
plutonium-239-impacted soil will
be excavated from DO1.

Surface debris will be removed,
and subsurface debris located at
the two geophysical anomalies
will be excavated as a best
management practice.
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FIGURE 3. CORRECTIVE ACTION SITE 04-99-01,
CONTAMINATED SURFACE DEBRIS
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NOTE: The water line will be
diverted to a location outside the
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of Engineered Soil Cover and Use Restriction
An engineered soil cover will be (~200 ft x 285 ft)
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FIGURE 4. CORRECTIVE ACTION SITE 06-19-03,
WASTE DISPOSAL TRENCHES
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landfill contents could not be sufficiently characterized to preclude the potential presence of
COCs. Therefore, a conservative assumption was made that radioactive and/or hazardous COCs
exist within the landfill.

The site will be closed in place with administrative controls. As a BMP, the water line that runs
through the CAS will be diverted to a location outside of the CAS. An engineered soil cover will
be installed with a minimum thickness of 2 ft, at a 2- to 4-percent slope. The engineering
specifications and drawings for this cover are included as Appendix A.1 of this document.
Monuments will be installed to delineate the UR area, and UR warning signs will be posted. A
UR will be implemented to prohibit any unauthorized intrusive activity. The corrective actions
will be confirmed by visual inspection and photographic documentation of the final site
conditions, and the cover will be as-built surveyed. Annual site inspections will be required to
ensure that the signs are intact and legible and that the UR is maintained.

2.1.3.2 Corrective Action Site 09-23-01, Area 9 Gravel Gertie

This site is located in Area 9 of the NTS, along the 9-01 Road between Old Mercury Highway
and Circle Road (Figure 5). The site consists of potential contamination generated during the
1958 Ganymede safety experiment, which involved the zero-yield detonation of four devices
composed of uranium and plastic-bonded explosives within a gravel structure. The gravel gertie
was designed to function so that the gravel structure would expand during detonation and then
settle to near its original shape while retaining the contaminated particles within the gravel. The
site includes the gravel gertie, a large gravel pile located directly to the east of the gertie, a
concrete vault, and a circular vault. The site is fenced and posted with signs identifying
underground radioactive material.

No environmental samples were collected during site characterization because, based on process
knowledge and the investigation of a similar CAS, it is assumed to contain uranium. The site
will be closed in place with administrative controls. UR warning signs were posted during site
characterization activities for CAU 139. A UR will be implemented to prohibit any unauthorized
intrusive activity. Annual site inspections will be required to ensure that the signs are intact and
legible and that the UR is maintained.

2.2 CONSTRUCTION QUALITY ASSURANCE/QUALITY CONTROL

Construction activities will include removal of contaminated soil and debris, implementation of
URs, and construction of an engineered soil cover over the disposal trenches at CAS 06-19-03,
Waste Disposal Trenches. Engineering specifications and drawings for the landfill cover at
CAS 06-19-03 are provided in Appendix A.1 of this report.

2.2.1 Construction Field Sample Collection Activities

Soil samples will be collected for the purpose of waste stream characterization and to verify that
the closure objectives have been met. Sample collection activities are addressed in Section 2.4
of this report.
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FIGURE 5. CORRECTIVE ACTION SITE 09-23-01, AREA 9 GRAVEL GERTIE
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For the construction of the engineered soil cover at CAS 06-19-03, Waste Disposal Trenches, the
first two lifts of cover soil must be compacted to a minimum of 80 percent and a maximum of

85 percent. Subsequent lifts of cover soil must be compacted to a minimum of 85 percent and a
maximum of 90 percent. Test plots will be constructed using the same soil and equipment to be
used in the cover construction to develop performance standards to determine the minimum
required number of passes to achieve the required density for each lift of placed soil. Field
density tests will be performed at a minimum of two random locations per test plot lift.

2.2.2 Construction Laboratory/Analytical Data Quality Indicators

CAU 139 closure activities are limited to removal of soil and debris, implementation of URs, and
the installation of a native soil cover. Therefore, a construction quality assurance/quality control
(QA/QC) plan is not required, and construction data quality indicators (DQIs) are not applicable.
To ensure that backfill material remains consistent, all fill will be taken from an approved
borrow source.

2.3  WASTE MANAGEMENT

All waste streams will be managed and disposed according to applicable federal and state
regulations, U.S. Department of Energy (DOE) Orders, U.S. Department of Transportation
(DOT) regulations, and company waste management procedures. CAU 139 closure activities are
expected to generate sanitary waste/construction debris and low-level waste (LLW). Although
not expected, if hydrocarbon waste, hazardous waste (HW), mixed waste (MW), and/or Toxic
Substances Control Act (TSCA)-regulated waste is generated, it will be properly managed and
shipped to an appropriate onsite or offsite disposal facility. Confirmation of waste disposal will
be included in the CAU 139 Closure Report (CR).

2.3.1 Waste Minimization

All work activities that generate waste will strive to minimize the volume of waste generated.
Special care will be taken to properly characterize and segregate waste streams to avoid the
generation of additional waste.

2.3.2 Waste Types

2.3.2.1  Sanitary Waste and Construction Debris

Sanitary waste (e.g., non-impacted personal protective equipment [PPE] and general trash) and
construction debris (e.g., wood, concrete, metal, plastic) removed from sites will be
radiologically screened for free release (U.S. Department of Energy, Nevada Operations Office,
2004) and disposed as sanitary waste in an onsite permitted landfill.

2.3.2.2 Low-Level Waste

Closure activities are expected to generate LLW at CAS 03-35-01, Burn Pit, and CAS 04-99-01,
Contaminated Surface Debris. The waste will be characterized by process knowledge, laboratory
analysis of samples, and/or radiological screening results, and a profile for disposal will be
prepared. Where waste characterization samples collected during the corrective action
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investigation are adequate to properly characterize and profile the waste, additional samples will
not be collected. Where additional analysis is required, samples will be analyzed for those
parameters that are missing so as to complete the waste characterization and profile. All LLW
will be managed and disposed according to all applicable federal and state regulations, DOE
Orders, DOT regulations, and company waste management procedures. All LLW will be
packaged under the guidance of a Waste Certification Official and Waste Generator Services
personnel. LLW will be stored in a radioactive materials area until a waste disposal profile is
prepared and approved, and transport to an appropriate disposal facility can be arranged.

2.3.2.3  Hydrocarbon Waste

Hydrocarbon waste is not expected at CAU 139; however, if it is generated, the waste will be
analyzed for gamma-emitting radionuclides by either the In-Situ Object Counting System or
laboratory analysis, in order to satisfy the landfill disposal restrictions. Upon receipt of the
analytical results, the waste will be properly disposed. Any waste meeting the land disposal
restrictions as specified in the landfill permit will be disposed at the Area 6 Hydrocarbon
Landfill.

2.3.2.4 Hazardous Waste

HW is not expected at CAU 139; however, if it is generated, the waste will be characterized by
process knowledge and/or laboratory analysis, and a waste profile for disposal will be prepared.
All HW will be managed and disposed according to all applicable federal and state regulations,
DOE Orders, DOT regulations, and company waste management procedures. Upon generation,
HW will be containerized and stored in a satellite accumulation area or a 90-day HW
accumulation area, depending on the amount of waste generated. After an approved waste
profile is generated, the waste will be disposed at a permitted offsite treatment, storage, and
disposal facility.

2.3.25 Mixed Waste

MW is waste containing both radioactive waste and HW constituents. MW is not expected at
CAU 139; however, if it is generated, the waste will be managed and disposed according to all
applicable federal and state regulations, DOE Orders, DOT regulations, and company waste
management procedures. All MW will be packaged under the guidance of a Waste Certification
Official and Waste Generator Services personnel. When staged onsite, the MW will be stored in
a radioactive materials area and 90-day HW accumulation area until a waste disposal profile is
prepared and approved. Samples will be collected to enable completion of a treatability study, if
necessary. The MW will be disposed at a permitted offsite treatment, storage, and disposal
facility.

2.3.2.6  Toxic Substances Control Act-Regulated Waste

TSCA-regulated waste is not expected at CAU 139; however, if it is generated, the waste will be
characterized by process knowledge and/or laboratory analysis, and a waste profile for disposal
will be prepared. All TSCA-regulated waste will be managed and disposed according to all
applicable federal and state regulations, DOE Orders, DOT regulations, and company waste
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management procedures. After an approved waste profile is generated, the waste will be
disposed at an appropriate TSCA-regulated disposal facility.

2.3.2.7 Decontamination Waste

All radiologically impacted equipment will be surveyed prior to release from an exclusion zone.
Any equipment that becomes contaminated during closure activities will be decontaminated
onsite. Dry decontamination will be the preferred method. For larger pieces of equipment that
cannot be effectively decontaminated using dry decontamination techniques, wet
decontamination techniques will be used. All decontamination rinsate will be managed
appropriately according to applicable regulations and, once characterized, properly disposed.

2.3.2.8  Personal Protective Equipment

All PPE that becomes contaminated during closure activities will be disposed with the
appropriate waste stream.

2.4 CONFIRMATION OF CORRECTIVE ACTIONS

Accurate and defensible analytical data will be collected to characterize waste and verify that the
closure objectives are met. In addition, visual inspection and photographic documentation will
verify final site conditions.

2.4.1 No Further Action

No COCs are present above FALS at the following sites, and confirmation of corrective action
will not be required:

e CAS 04-08-02, Waste Disposal Site
e CAS 06-19-02, Waste Disposal Site/Burn Pit
e CAS 09-34-01, Underground Detection Station

2.4.2 Clean Closure

CAS 03-35-01, Burn Pit, and CAS 04-99-01, Contaminated Surface Debris, will be considered
clean closed after laboratory results verify that verification samples are below the applicable
action levels. In addition, removal of surface debris and subsurface debris at the geophysical
anomaly sites will be confirmed by visual inspection and photographic documentation of final
site conditions.

2.4.3 Close in Place with Administrative Controls

For CAS 06-19-03, Waste Disposal Trenches, and CAS 09-23-01, Area 9 Gravel Gertie,
completion of corrective actions will be verified by visual inspection and photographic
documentation of final site conditions.
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2.4.4 Sample Collection Methods

All soil verification samples will be collected by qualified personnel using standard sampling
procedures. Sample collection date, time, and other pertinent information will be logged on a
“Service Request and Chain of Custody Record,” and recorded in a bound project field notebook.
Samples will be collected by hand, using disposable pre-cleaned or decontaminated sampling
equipment. All samples will be collected in clean containers, labeled with a unique sample
identification number using the CAS number followed by the sample number (e.g., 033501-V1),
sealed with a tamper-proof seal, bagged, placed on ice in a cooler, and transported to an offsite
analytical laboratory following strict chain of custody. Samples will be analyzed by
EPA-approved analytical methods at EPA-approved laboratories (EPA, 1996). Sample analysis
will include laboratory analysis of QA/QC samples and will follow stringent QA/QC procedures
(EPA, 1996). Sample analysis for radioisotopes will be performed in accordance with
Environmental Measurements Laboratory Procedures Manual (DOE, 1997).

One set of QA/QC samples will be collected for every twenty environmental samples or with
every batch of samples submitted for laboratory analysis, whichever is greater. QA/QC samples
will include blind duplicates, matrix spike/matrix spike duplicates, and equipment rinsate
samples. All blind duplicates will be labeled with a unique sample number. All samples will be
collected according to the Industrial Sites Quality Assurance Project Plan (U.S. Department of
Energy, National Nuclear Security Administration Nevada Operations Office

[NNSA/NV], 2002).

2.4.5 Laboratory/Analytical Data Quality Indicators

Data Quality Objectives (DQOs) are qualitative and quantitative statements that specify the
quality of the data required supporting closure of a site. The DQOs for CAU 139 were defined
in Appendix A of the CAIP (NNSA/NSO, 2006). Conceptual site models were developed, and
these models were reconciled with the results of the site investigation in the CADD
(NNSA/NSO, 2007).

CAS 03-35-01, Burn Pit, and CAS 04-99-01, Contaminated Surface Debris, will be clean closed
and will require the collection and analysis of verification samples. If it is required, waste
characterization samples will be collected for disposal purposes. All laboratory data generated
during closure activities will be reviewed by project personnel to ensure the data are usable and
complete according to the CAU 139 DQOs. In addition, as specified in the Industrial Sites
Quality Assurance Project Plan (NNSA/NV, 2002), 100 percent of the data packages will be
evaluated at the Tier | and Tier 11 levels. Any data determined not to be valid will be identified
in the CR.

DQIs are qualitative and quantitative statements that specify the data requirements of a project.
The DQIs include precision, accuracy, representativeness, comparability, completeness, and
sensitivity. These DQIs are discussed below.

2451 Precision

Precision is a measure of agreement among a replicate set of measurements of the same property
under similar conditions. This agreement is expressed as the relative percentage difference
(RPD) between duplicate measurements. Precision applies to parameters sampled and analyzed
in duplicate.

16



CAU 139 CAP

Section: Detailed SOW
Revision: 0

Date: July 2007

One duplicate sample will be collected per set of twenty or fewer verification samples. All
duplicate samples will be collected from the same medium and analyzed for the same set of
analytes. The precision of the analytical results will be assessed by calculating the RPD for a
verification sample and its duplicate sample results. An RPD of less than or equal to 30 percent
indicates acceptable precision (NNSA/NV, 2002).

2.4.5.2 Accuracy

Accuracy is a measure of the closeness of an individual measurement or the average of a number
of measurements to the true value. Accuracy includes a combination of random error (precision)
and systematic error (bias) components that result from sampling and analytical operations. This
closeness is expressed as percent recovery (%R). Accuracy will be assessed by examining the
%R of laboratory control and spiked samples. A %R within the range of 70 to 130 percent
indicates satisfactory analytical accuracy (NNSA/NV, 2002).

2.45.3 Representativeness

Representativeness is a qualitative evaluation of measurement system performance. It is the
degree to which sample data accurately and precisely represent a characteristic of a population,
parameter variations at a sampling point, or an environmental condition. Representativeness will
be attained by ensuring that the sample locations, analytical parameters, analytical methods,
sampling protocols, and sample handling all meet the project-specific objectives.

2.45.4 Comparability

Comparability is a qualitative measure that expresses the confidence that one data set can be
compared to another. It will be achieved by using standardized field sampling procedures. The
same analytical laboratory will perform the same analyses for all samples. Sample results will be
reported in standard units to allow for comparison of the data.

2455 Completeness

Completeness is a quantitative measure of data quality expressed as the percentage of valid data
obtained that satisfies the project-specific requirements. Since a limited number of samples will
be collected for both waste characterization and verification of closure, 100 percent of the data
collected needs to be of acceptable quality to maintain acceptable QA/QC standards.

2.45.6  Sensitivity

Sensitivity is the capability of a method or instrument to discriminate between measurement
responses representing different levels of a variable of interest. This indicator is determined
from the value of the standard deviation at the concentration level of interest. It represents the
minimum difference of concentration that can be distinguished between two samples with a high
degree of confidence. Sensitivity must be sufficient to detect contaminants at or below decision
levels. Sensitivity will be achieved by analyzing all samples using appropriate EPA-approved
analytical laboratories, methods, and instruments.
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2.5 PERMITS

Prior to beginning field closure activities, planning documents and permits will be prepared.
These documents will include a National Environmental Policy Act (NEPA) Checklist, a Real
Estate/Operations Permit (REOP), Radiological Work Permits (RWPs), excavation permits, and
blind penetration permits.

2.5.1 National Environmental Policy Act Checklist

A NEPA Checklist will be completed prior to all closure activities at the site. Closure activities
will follow all applicable federal, state, and local laws, regulations, and permits regarding
protection of the environment.

2.5.2 Real Estate/Operations Permit

A REOP will be obtained prior to beginning closure activities. The permit will establish
NNSA/NSO as the prime authority possessing control of the site.

2.5.3 Radiological Work Permit

RWPs will be required for work at any radiologically impacted site when radiological conditions
require, as determined by Health Physics. RWPs will inform workers of the specific PPE
necessary to protect them while performing their tasks and identify site-specific controls. The
workers will be required to sign the RWPs and acknowledge their understanding of the
requirements before entry into any radiologically controlled area, if present. The RWPs will be
maintained by the Radiological Control Technician at the entrance to the radiologically
controlled area. All site workers will be required to be Radiation Worker Il-trained to perform
work within a radiologically controlled area.

2.5.4 Utility Clearances, Excavation Permits, and Blind Penetration Permits

An excavation permit and a blind penetration permit will be obtained prior to beginning
excavation activities. These permits require that a utility clearance be performed. A copy of the
permit will be filed onsite throughout the duration of the project.
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3.0 SCHEDULE

All preparation and field activities are scheduled for completion in fiscal year 2008. Sufficient
flexibility will be incorporated into the field schedule to allow for minor difficulties

(e.g., weather, equipment failure). NNSA/NSO shall notify NDEP of any condition or event that
may impact the project schedule.
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4.0 POST-CLOSURE PLAN

CAS 06-19-03, Waste Disposal Trenches, and CAS 09-23-01, Area 9 Gravel Gertie, will be
closed in place with administrative controls, and URs will be implemented to prohibit any
unauthorized intrusive activities. Post-closure inspections of these CASs will be required.

4.1 INSPECTIONS

Annual site inspections will be completed at CAS 06-19-03, Waste Disposal Trenches, and
CAS 09-23-01, Area 9 Gravel Gertie, for 5 years. After the fifth year, inspections will be
conducted every 5 years for a total of at least 30 years. Inspections will consist of visual
inspections of the postings to verify they are in place and readable and that the UR has been
maintained. Any identified maintenance or repair requirements will be reported to NDEP and
scheduled within 90 working days of discovery. The inspection report will be incorporated into
the combined annual letter report and submitted to the NDEP. The letter report will include a
discussion of observations and provide a record of repair or maintenance activities.

4.2 MONITORING

As no post-closure sampling or data collection will be performed, no post-closure monitoring is
required at any CAS in CAU 139. However, post-closure inspections will be performed as
identified above in Section 4.1.

4.3 MAINTENANCE AND REPAIR

If any maintenance and repair requirements are identified during site inspections, funding will be
requested and the repairs scheduled. Any repair or maintenance performed will be documented
in writing at the time of the repair and included in the annual letter report.
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07060-008-CALU139-T2 REV 0 LEGEND, NOTES AND SYMBOLS

civit

07060-008-CAU139-C1  REV O EXISTING SITE PLAN

07060-006-CAU132-C2 REV 0 PROPOSED SITE AND GRADING PLAN
07060-006-CAU138-C3  REV D SECTIONS, DETAILS AND NOTES

SPECIFICATIONS

$P-07060-071700 REVO SPECIFICATION FOR GEOSYNTHETIC CLAY LINER

SCOPE OF WORK

THE SCOPE OF WORK FOR THIS PROJECT INCLUDES CONSTRUCTION OF A
SOIL CLOSURE CAP FOR CORRECTIVE ACTION UNIT (CAU) 139, CORRECTIVE
ACTION SITE (CAS) 06-19-03, WASTE TRENCHES. THE CAP WILL CONSIST OF
A GEOSYNTHETIC CLAY LINER AND SELECT NATIVE BACKFILL,

CONSTRUCTION SHALL BE PERFORMED IN ACCORDANCE WITH THESE DRAWINGS

AND PROJECT SPECIFICATION SP-07060-071700-0.
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SYMBOLS
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| DESCRIPTION SYMBOL DESCRIPTION ’V OESCRIPTION SYMBOL j\
EXISTING L EXISTING CURB LE[:,’:}”;(L‘. I—(‘:\w GENERAL NOTES ‘
MINOR CONTOUR - to B
INLET/CATCH BASIN VAULEY/MANNgLE \ \E [ i
[ T_ \ REPETITIVE
..... . . e OTE LEGEN
union ShlsTMG | 3934y £xmvG stanu NEw ELECTRICAL 1. WHERE CONFLICTS EXIST BETWEEN THESE STANDARDIZED NOTES AND THL URAWINGS. THE PROJECT DRAWINGS SHALL TAKE PRECEDENCE. i conTRoL on cLovn NOTE LE
2. 0O NDT SCALE DRAWINGS. NUMERICAL DIMENSIONS SHALL TAKE PRECEOUNCL. i DATUM POINT REVISION  REVISED
i o | = 34 T AT miet EXISTING POWER R ING O £ PRIOR TD COMMENC ING WORK AND SHALL REPORT ALL : NUMBER IATREEMAOR KEY
WINGR CON GRATE INLET ~———PUG-—— 3. THE CONTRACTOR SHALL CONFIRM ALL EXISTING OIMENSIONS ANO ELEVATTUNS
W CoRD LETS UHOERGROUND DISCREPANCIES TO THE PROJECT ENGINEER OR HIS/HER DESIGNATED HEPRLSUNIATIVE BEFORE PROCEEDING WITH THE WORK. GRID LINES WORK POINT| REVISION NOTE
uAloR conToun | ——— 35 —— CATCH BASIN Newrower | poe -2'c 4. ALL CONSTRUCTIDN INTERFERENCE SHALL 8E REPORTED T THE PROJCLT ENGINEER DR HIS/HER DESIGNATED REPRESENTATIVE FOR RESOLUT ION ! noom
J D UNDEROROUND PRIOR TO PROCEEQING WITH THE WORK IN OUESTION. PREFERRE EXTERIOR AND rums
QUADRANT INTERIOR
EXISTING Q“\ NEW SYORM S. THE LATEST EDITIONS OF REFERENCES CITED IN THESE NOTES SHALL APPLY. @ COMPUTER
N SPOT ELEVATION LY S ORAIN MANHOLE EIKEVLII'": x’AsT;: —— e 5. Wo-—— ROOM
| N> 5y " 6. FALL PROTECTION SHALL BE PROVIDED IN ACCORDANCE WITH 29 CHH 192G “UBPART M-FALL PROTECTION. AND NSTec SAFETY RULE . 2 WINDOWS T
FINISH n3 NEW SURFACE CM-0444.001-061 REV 2 DATED 2/7/07. | h¥ PREFIX OR OTHER
GRADE ELEVATION o GRATE INLET v E— L ! IENXJEE':I(;J: AND DESIGNATION :Sa:ER
EXMSTING | . EXISTING RDADWAY TING FIRE L @
cenTER LINE | T = BUARDRAIL Fno‘,’é‘:“':. “Tm —— g FP——— M / / N TES NORTH EQ U,PMENT ROOM
_ o 5000 400 et DEMOLITION NO ARROW DOORS LIST CALLOUT
NEW CENTER LIN - ]
B R et St = NEW ROADWAY NEW FIRE ’*
wiaTATIONS GUARORAIL PROTECTION MAIN | ———— §* Fp 1. oA 5 FROM THE JOB SITE AND DISPOSED OF AT THE DETAIL 0~ -
« ALL DEBRIS, NON-SALVAGEABLE MATERIALS. AND EXCESS SPOILAGE SHA({ BE REMOVED ; :
wisize NEAREST APRROVED SANITARY LANOFILL. ALL SALVAGEABLE MATERIALS NOV REQUIRED FOR THE PROJECT. AS DETERMINED BY THE (TYP) IDENTIFICATION d !
AREA BOUNOARY | oo s - EXISTING & HIOK FEuCE o o EXISTING WATER W, 3 PROJECT ENGINEER. SHALL BE RETURNED TO PROPERTY MANAGEMENT fOH THF IR DISPOSITION. DETAIL cgr [ H
2 STRAND 5MO0TH WIR —— e —— . TAKEN & DRAWN p TAKEN & DRAWN —
] VALVE B CAP v - 2. ANYLWAgTEDnggzgaLD?E{ERMéNEDDBLCEHE[wvmgr]«::a:géblggngthé»:L; 0T ICE DR THE INDUSTRIAL HYGIENE OFF[CE TO BE HAZARDOUS LINE TO ON THE SAME oliA;"HE SAME SHEET
RIGHY OF wWAY /| __ NEW 4 HIGH FENCE wv SHALL BE N ACCORDA w . SHEET- oo \
. A PRDFERTY LINE e 13 TE _—(H DISTINGUISH t
¥ STRAND SMOOTH WIRE VALVE | ca 3. ANY WASTE MATERIAL DETERMINEQ BY THE WASTE MANAGEMENT DEPARTMENT AND RADIDLOGICAL CONTROL ORGANIZATION TO BE WALL SHEET NUMBER ! ;
J s oF o rence N RADIOLDGICALLY CONTAMINATED SHALL BE DISPOSED OF [N ACCOROANCE WITii THEIR REQUIREMENTS. WHERE DETAIL ST U BeRE
B e D EXISTING 4 FEN « = . 1S D N
GRADING 4 STRAND 5MOOTH WIRE e Ex vALYE BLANFE——— 4. ALL DEMOLITION. INCLUDING EXCAVATION WORK. SHALL BE PERFORMED (N ACCORDANCE WITH OSHA REGULATION 29 CFR PART 1326 WALL RAW PLAN IS DRAWN
J SUBPART-T DEMOL ITION AND SUBPART-P EXCAVATION. CALLOUT DETAIL CALLOUT ENLARGED PLAN
EXISTING ' MIGH FENCE : ]
UNPAVED ROAQ 4 STRARD SHODTH WiRE | @ —— mewwaren | CVAy 5. NSTec CONSTRUCTION SHALL VERIFY ALL DIMENSIONS AND CONDITIONS PRIOR TO DEMDLITION. SECTION ELEVATION
N CHECK VALVE IDEN
. [ D R - 6. ALL DIMENSIONS SHOWN ARE FOR ESTIMATING PURPOSES AND AS A GUIDE TD SHOW THE EXTENTS OF OEMOL (TION. IOENTIFICATION ‘ @mvmou TAKEN
—_— AND SMOOTH WIRE | a—————— 0. o4
UNPAVED ROAD > STaTh sasnc uesk rLowmEvenTER | — XD o — — 7. ALL WORK SHALL BE SCHEOULED TD PROCEED [N A MANNER AS TO CAUSE MINIMUM DISTURBANCE TO PERSONNEL AND EOUIPMENT [N ANO SECTION TAKEN & DRAWN & DRAWN ON THE
EW 4 HIGH FENCE AROUNO BUTLDINGS AND SHALL MAINTA(N SAFE WORKING CONDITIONS AT ALL TIMES. ON THE SAME SHEET SAME SHEET
EQOGE OF ————
TS e STRANO SMOOTH WIRE | 20— 10— ‘
EXISTING PAVING 2 w‘::u Pusn; iy NEW BACK __D< N\ ]\ x}__ A A SHEET NUMBER
FLOW PREVENTER 32/ WHERE ELEVATION o}
LTS oF CISTING 4 vOK _ \S2{___sHeeT NUMBER WHERE . IS SHOWN
5 Cc NEW PAVING AN )Y FENGE CHAIN LINK | ™* HE— EXISTING WATER VQ Fu SECTION |5 DRAWN
FLOW METER
CONSTRUCTION NOTES SECTION CALLOUT ELEVATION CALLOUT
TING 9
. CONCAETE SiBEWALK N o | - WEW WATER X I
' FLawueTER FM 1. BASIS FOR HORI2ONTAL CONTROL: NORTH AMERICAN DATUM 1927. NEVADA STATE COORDINATE SYSTEM. CENTRAL ZONE. BASIS FOR VERTICAL_ ENLARGED PLAN IDENTIFICATION
€0GE NEW ! CONTROL: NORTH AMERICAN VERTICAL DATUM 1929, NEVADA STATE COORDINATE SYSTEM. CEN .
CONCRETE SIDEWALK T FENCE Chamm Lnx | —— ¥ ! EXISTING WATER @]W ROAD SHOWS GRADES ONLY. AS-BUILT SURVEYS MAY NDT BE PROVIDED SO NSTec CONSTRUCTION TO VERIFY GRAGES PRIOR TO CONSTRUCTION. PLAN TITLE PLAN @
METER
DETECTIDN ;
2. ALL EXISTING UNDERGROUNG UT!ILITIES WITHIN THE CONSTRUCTION SITC SHALL 86 LDCATED BY MEANS OF AN ELECTRONIC METAL SCALE . SCALE .
EXISTING EARTH | Qaysymava0/ S/ AIIATSAD EW & HIGH FENCE —— . )
UnEMSTING EARTH NEw 3 HiGH FENcE x ' wewwaren R wu DEVICE AND CLEARLY MARKED PRIOR TD COMMENCING CONSTRUCTION WORK e LSHEET NUMBER WHERE  DRAWN ON —/
MUST BE ESTABLISHED WH NLARGED PLAN SAME SH
] - EXISTING & HIGH | 3. QEEu?gégsP%g;qéoy?@to::‘eﬁcré»;1inggAggaéTgﬂtﬁgNumgnw|Sf NOTED. SUBGRADE ELEVATIONS MUST BE 8L ELEVATION IDENTIFICATION ENLARGE ShME SneeT
COMPACTED EARTH FEMCE CHAIN LINK | 0——%— — f .
EXISTING WATER
WIBARBED Wik VAULTIMAWHOLE (\W) 4. EXCAVATION SAFETY PROCEDURES SHALL BE N ACCORDANCE WITH DSHA HEGULATIONS 29 CFR PART 1926 SUBPART P-EXCAVAT(ONS AND ELEVATION TITLE ELEVATION A
oz RS NEW 8 NIGH NSTec COMPANY DIRECTIVE CM-Q424.001-021 REV 7 DATED 08/15/07. - -
e ERTE | GREMARRARRIERAR IR FENCE CHAIN LiNK |+ MEW WATER ac SCALE : 52\\ SCALE :
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DRI ELEVATION IS TAKEN  SAME SHEET
CONCRETE PAD | | & L NEVAOA STATE N 710,000 = 6. TEMPORARY PERIMETER FENCING SHALL BE PLACED ARDUNG ALL OPEN CUNSTHUCTION TRENCHES AS REQUIRED FOR SAFETY AND ACCESS CONTROL. SECTION (DENTIFICATION A
COORDINATE SYSTEM E 700,000 EXISTING WATER n RVEY SKETCHES. OATA F [LES T N
" TAPPINO SLEEVE — F FIELD SURVEY SK -
. VEY DATA SHA SUBMITTED TO ENGINEERING IN_ASCII FILE FORMAT ALDNG WITH COPIES O
—_— T T N A ALk BE puamiTTE POINTS TO FACIL ITATE AS-BUILT ORAWINGS FOR THE PROJECT. SECTION TITLE SECTIO A
EX!STING FLOW LINE CENTER LINE BEARING NO1°30'30°F MW WATER ; ScALe.
SCALE : H
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2 li IH 7. E (D WATER LINE WILL BE RE-ROUTED BEFORE COVER CAP CONSTRUCTION.
/ EIR WATER LINE OESIGN WILL BE COMPLETED AT A LATER DATE.
',‘;‘l o CZD 0B ITION SHALL BE LIMITED TD THE AREAS XITHIN THE °LIMITS OF
EXST UNDERGROUND IR 01"‘ EARTHYORK " ANMD AS HECESSARY TO FACILITATE CONSTRUCTION OF
oMM L INE b THE COVER CAP.
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VARIES 280.87°

GEQSYNTHET{C
CLAY UINER

3° MINGS l
TOVER 501
|
1

APPROX EXST e
GRADE

3/4" MINUS
COVER SOIL

SECTION (WEST TO EAST)

—(A)_

SCALE : HOR!Z. 1° = 3p' VERT. 1" = 3'
VARIES 175.15" VARIES
. CEQSYNTHETIC
37 MINUS
COVER SOTL CLAY LINER
FINISH
GRADE
S = 0.00%

3/4 MINUS
COVER SOIL

SECTION (SOUTH TO NORTH)

m

GRADING NOTES

1. THE SUBGRADE SOIL SHALL BE WELL GRAOED COMTAINING ND GRav
THAN 2 [NCHES AND NO SHARP STOMES LARGER THAN Q.75 ) D & ésEL TREATER
Suegéaugognll SHALL WAVE NO GREATER THAN 20 PERCENI PASSING TH[

NUi

2. THE SUBCRADE SOIL SHALL BE COMPACTEQ TO A MIN{MUM OF 85
MAXIMUM DENSITY DETERMINED BY ASTM DYSST. SUBGRADE SDIZ. g{AIILEEE
PLACED IN MAXIMUM t FOOT, COMPACTED LIFT THICKNESS

3. THE SURFACE OF THE SUBGRADE SHALL BE SMDOTH ax & v ,
e 4 SR S e
" ¥O_INCHES AS WELL S F .
CRACKS OR STANDING WATER OR ICE. REE OF s o135, LARGE

4, DIRECTLY PRIOR TO OEPLOYMENT OF THE GCL. THE SUBGRADE SHALL BE
F INAL-GRADED TQ FILL NG VOIDS DR DESICCATION CRACKS 10
ELIMINATE SHARP {RREGULARITIES OR ABRUPT ELEVAT[ON CHANCES.
SURFACES TO BE LINED SHALL BE MAINTAINEQ N THIS SMOOTM CONDITIUN'

5. THE SUBGRADE SHALL BE CONTINUDUSLY [NSPECT Y THI
OURING GCL PLACEMENT. ECTED BY THE FIELD ENGINEER

6. THE FIRST 2 LIFTS OF COVER SOIL PLAEED ovER THE GCL SHALL HAVE A MAX IMUM
COMPACTED LIFT THICKNESS OF 6 INCMES. THE FlRST 2 LIFTS SHALL BE FREE OF

3 S SIZE, SHALL BE WELL GRADED.
AND SHALL HAVE NO GREATER THAN 20 PERCENT PASSING THE NUMBER 200 SIEVE.

T. THE FIRST 2 LIFTS OF COVER SOIL SHALL BE PLACED WITH LOW GROUND PRESSURE
EOUTPMERT {LESS THAN 20 PS1). CARE SHOULO BE TAKEN TO AVDID OAMAGING THE
E%R?; sakg;&&smw TURNS OR PIVDTS ¥ITH EOUIPMENT AS WELL AS SUDDEN

8. COVER SOIL MAY BE PLACED ON THE GCL BY PUSH(NC WITH A TRACK OOZER OR BY
CAREFULLY PLACING IT ¥ITH A LOADER OR A BACK-HDE. THE USE OF SCRAPERS OR
PANS Q[RECTLY OVER THE GCL 1S STRICTLV PRUNIBITED

9. A MINIMUM COMPACTED, TOTAL THICKNESS OF 12 INCHES OF COVER SOIL SHALL BE
REPT BETWEEN HEAVY EQUIPMENT AMD THE GCL AT ALL TIMES. NO HEAVY VEHICLES
aﬁgl)kg[BEPETzsN DIRECTLY ON THE GCL UNTIL THE PROPER THICKNESS OF COVER

N

10.THE FIRST 2 LIFTS OF COVER SOIL SHALL BE COMPACTED TO A MIN[MUM OF 80% AND
A MAXIMUM OF 85% OF THE MaXIMUM DENSITY DETERMINED BY ASTM 01557.

11.0N SLOPED AREAS., COVER SO{L SHOULD BE PUSHED UP-SLOPE TO WMINIMIZE TENS]ON
ON THE GCL.

12. SUBSEQUENT LIFTS OF COVER SOIL SHALL CONTAIN NO COBBLES LARGER THAN 3
INCHES . SHALL BE WELL GRADED. AND SHALL CONTA!N NO GREATER THAN 20 PERCENT
PASSING THE NUMBER 200 SIEVE.

13. SUBSEQUENT LTFTS OF COVER SOIL SHALL BE PLACED IN MAXIMUM | FOOT.
COMPACTED L IFT THICKNESS.

14, SUBSEOUENT LIFTS OF COVER SOIL SHALL BE COMPACTED TO A MINIMIM lY 85% AND
A MAXIMUM OF 0% OF THE WMAXIMUM DENSITY DETERMINED BY ASTW 01SST

15. TEST PLOTS SHALL BE CONSTRUCTED LSING THE SAME SOILS AND Enum(m 70 8E
SEO N THE COVER CONSTRUCTION TO DEVELOP PERFORMANCE STANDARDS 10
nnznums THE WINTMM REOUIRED NUMBER OF PASSES TO ACHIEVE THE REOUI £0
OENSITIES FOR EACH LIFT OF PLACED SOIL. DENSITY/ uulswne lESTlNG SHALL BE
PERFORMED AT A MINTMUM OF 2 RAMDOM LOCATIONS PER TEST PLOT LIFT.
DENSITY/ MOISTURE TESTING SHALL BE PERFORMED PER ASTW'S 02922 AND D3OI,
THE DEPTH OF THE PROBE SHALL BE NEAR THE BOTTOM OF THE TEST PLOT LIFT.

16. THE GEOSYNTHETIC CLAY LINER MATERIAL AND INSTALLATION SHALL MEET THE
REOUTREMENTS CONTAINED WITHIN PROJECT SPECIFICATION SP-07060-071700-0.

SCALE : HORIZ. 1* = 30' VERT. 1* = 3'
GRAPHIC SCALE
o 3 [ 9 FEET
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o 30 80 90 FEET
— -
[
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NTS Construction Specification

SPECIFICATION
FOR
GEOSYNTHETIC CLAY LINER

Engineered Cover for Corrective Action Unit 139
CAS 06-19-03, Waste Trenches

GS
SPECIFICATION NO. SP-07060-071700-0
0 7//-J7 | Issued for Construction | T°
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SECTION 071700 — GEOSYNTHETIC CLAY LINER (GCL)

PART 1 - GENERAL

1.1 SUMMARY

A.  This specification includes material and installation requirements for a Geosynthetic Clay
Liner (GCL) with a polypropylene or HDPE geofilm coating to be placed within a landfill
so1l closure cap for Corrective Action Unit (CAU) 139, Corrective Action Site (CAS) 06-19-
03, Waste Trenches. CAS 06-19-03 is located in Area 6 of the Nevada Test Site (NTS).
CAS 06-19-03 is located approximately 90 miles north of Las Vegas, Nevada.

1.2 REFERENCES

A.  American Society of Testing and Materials (ASTM)

1.

2.

10.

11.

12.
13.

ASTM D4632-91 (2003), "Standard Test Method for Grab Breaking Load and
Elongation of Geotextiles"

ASTM D4643-00, “Determination of Water (Moisture) Content of Soil by the
Microwave Oven Method”

ASTM D5084-03, “Standard Test Method for Measurement of Hydraulic
Conductivity of Saturated Porous Materials Using a Flexible Wall Permeameter”
ASTM D5261-92 (2003), “Standard Test Method for Measuring Mass Per Unit Area
of Geotextiles”

ASTM D5321-02, “Determining the Coefficient of Soil and Geosynthetic or
Geosynthetic and Geosynthetic Friction by the Direct Shear Method”

ASTM D5887-04, "Measurement of Index Flux Through Saturated Geosynthetic Clay
Liner Specimens Using a Flexible Wall Permeameter”

ASTM D5888-06, “Standard Guide for Storage and Handling of Geosynthetic Clay
Liners”

ASTM D5889-97 (2003), “Standard Practice for Quality Control of Geosynthetic Clay
Liners”

ASTM D5890-06, “Standard Test Method for Swell Index of Clay Mineral
Component of Geosynthetic Clay Liners”

ASTM D5891-02, “Standard Test Method for Fluid Loss of Clay Component of
Geosynthetic Clay Liners”

ASTM D5993-99 (2004), "Standard Test Method for Measuring Mass Per Unit of
Geosynthetic Clay Liners"

ASTM D6102-06, "Standard Guide for Installation of Geosynthetic Clay Liners"
ASTM D6243-06, "Standard Test Method for Determining the Internal and Interface
Shear Resistance of Geosynthetic Clay Liner by the Direct Shear Method"

GEOSYNTHETIC CLAY LINER

Corrective Action Unit 139

CAS 06-19-03, Waste Trenches
SP-07060-071700-0 Rev. 0



14.  ASTM D6496-04a, "Standard Test Method for Determining Average Bonding Peel
Strength Between the Top and Bottom Layers of Needle-Punched Geosynthetic Clay

Liners"
15. ASTM D6768-04, "Standard Test Method for Tensile Strength of Geosynthetic Clay
Liners"
16. ASTM E96/E96M-05, "Standard Test Methods for Water Vapor Transmission of
Materials"
13 SUBMITTALS

A.  Manufacturer Quality Control Certification - Quality Control certificates shall be submitted
by the GCL manufacturer.for each delivery of material. The certifications shall be signed by
the quality control manager of the GCL manufacturer or other responsible party and shall
include the following information:

1.  Shipment Packing List - A list indicating the rolls shipped on a particular truckload.
Bill of Lading - The shipping documents for the truck used for the shipment.

3.  Letter of Certification - The letter indicating the material is in conformance with the
physical properties specified in 2.1.G.

4.  Physical Properties Sheet - The material specification for the GCL supplied in
accordance with this specification.

B.  Manufacturer Quality Control Submittal - Quality Control submittals shall be submitted by
the GCL manufacturer for each lot of material. The submittals shall include the following

information:

1.  Bentonite Manufacturer Certification - Bentonite manufacturer quality documentation
for the particular lot of clay used in the production of the rolls delivered.

2. Geotextile Manufacturer Certification - Geotextile manufacturer quality control
documentation for the particular lots of geotextiles used in the production of the rolls
delivered.

3. GCL Manufacturer Tracking List - Cross referencing list delineating the
corresponding geotextile and bentonite lots for the materials used in the production of
the rolls delivered.

4. Manufacturing Quality Control Data - The manufacturing quality control test data
indicating the actual test values obtained when tested at the appropriate frequencies for
the properties specified in 2.1.G.

C.  GCL Manufacturer’s standard material warranty.

1.4 QUALITY REQUIREMENTS

A. Packaging - All GCL rolls shall be packaged in moisture resistant plastic sleeves. The
cardboard cores shall be sufficiently strong to resist collapse during transit and handling.
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B.

Roll Identification and Labeling - Prior to shipment, the manufacturer shall label each roll,
both on the GCL roll and on the surface of the plastic protective sleeve. Labels shall be
resistant to fading and moisture degradation to ensure legibility at the time of the
installation. At a minimum the roll labels shall identify the following:

1.  Length and width of roll

2. Total weight of roll

3. Type of GCL material

4.  Production Lot number and Individual Roll number

PART 2 - PRODUCTS

2.1

A

MATERIAL

The GCL product supplied to the project shall be in full accordance with the requirements of
this section. The GCL shall be manufactured by mechanically bonding the geotextiles using
a needlepunching process to enhance frictional and internal shear strength characteristics.

In order to maintain these characteristics, no glues, adhesives or other non-mechanical
bonding processes shall be used in lieu of the needlepunch process. Their use to enhance the
physical properties of the GCL is permitted.

All material shall be new, unused, and undamaged.

Dimensions - The minimum acceptable dimensions for the GCL panels shall be 15 feet wide
and 125 feet long. Short rolls (rolls less than 125 feet long) may be supplied, but at a rate
not to exceed 5% of the total square footage produced for this project.

Overlap Markings - A minimum overlap guide-line and a construction match-line
delineating the overlap zone shall be imprinted with non-toxic ink on both edges of the GCL
panel to ensure the accuracy of the seam. The minimum overlap guideline shall indicate
where the edge of the panel must be placed in order to achieve a full six inches of bentonite
overlap for each panel.

Accessory Bentonite - Any accessory bentonite used for sealing seams, penetrations, or
repairs, shall be the same granular bentonite as used in the production of the GCL itself.
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G. Liner materials shall conform to the following specifications:

Composite GCL or Approved Equivalent

Minimum
Tested Property Test Method Value
Geotextile Properties:
Cap Nonwoven, oz/yd® ASTM D5261 6.0
Carrier Scrim Woven, oz/yd* ASTM D 5261 3.1
Bentonite Properties:
Swell Index, ml/g ASTM D 5890 24/2
Moisture Content, % ASTM D 4643 12 (max)
Fluid Loss, ml ASTM D 5891 18 (max)
Finished GCL Properties:
Bentonite, 1b/ft’ ASTM D 5993 0.75
Tensile Properties
Tensile Strength, 1b/in ASTM D 6768 40
Grab Strength, 1b ASTM D 4632 95
Grab Elongation, % ASTM D 4632 100 (typical)
Peel Strength, Ib ASTM D 4632 15
Peel Strength, Ib/in ASTM D 6496 2.5
Hydraulic Conductivity, m/sec ASTM D 5084 5x10"%(max)
Index Flux, m*/m%/sec ASTM D 5887 1x10~ (max)
Internal Sheer Strength, psf ASTM D 6243 500 (typical)

PART 3 - EXECUTION

3.1 CONSTRUCTION REQUIREMENTS

A.  The GCL must be supported during handling to ensure worker safety and prevent damage to
the liner. The rolls shall not be dragged, lifted from one end, lifted with only the forks of a
lift truck or pushed to the ground from the delivery vehicle.

B.  Verify that proper handling equipment exists which does not pose any danger to installation
personnel or risk of damage or deformation to the liner material itself. Suitable handling
equipment is described below:

1. Spreader Bar Assembly - A spreader bar assembly shall include both a core pipe or bar
and a spreader bar beam. The core pipe shall be used to uniformly support the roll
when inserted through the GCL core while the spreader bar beam will prevent chains
or straps from chafing the roll edges.
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Stinger - A stinger is a rigid pipe or rod with one end directly connected to a forklift or
other handling equipment. If a stinger is used, it should be fully inserted to it’s full
length into the roll to prevent excessive bending of the roll when lifted.

Roller Cradles - Roller cradles consist of two large diameter rollers spaced
approximately 3 inches apart, which both support the GCL roll and allow it to freely
unroll. The use of roller cradles shall be permitted if the rollers support the entire
width of the GCL roll.

Straps - Straps may be used to support the ends of spreader bars but are not
recommended as the primary support mechanism. As straps may damage the GCL
where wrapped around the roll and generally do not provide sufficient uniform support
to prevent roll bending or deformation, great care must be exercised when this option
is used.

C. GCL Inspection Upon Delivery —

1.

2.

3.

4,

Each roll shall be visually inspected when unloaded to determine if any packaging or
material has been damaged during transit.

Rolls exhibiting damage shall be marked and set aside for closer examination during
deployment.

Minor rips or tears in the plastic packaging shall be repaired with moisture resistant
tape prior to being placed in storage to prevent moisture damage.

GCL rolls delivered to the project site shall be only those indicated on GCL
manufacturing quality control certificates.

D. Storage / Stockpiling / Staging

1.

2.

All GCL rolls shall be stock-piled and maintained dry in a flat location area away from
high-traffic areas but sufficiently close to the active work area to minimize handling.
The presence of free-flowing water within the packaging shall require that roll to be
set aside for further examination to ascertain the extent of damage, 1f any. Free-
flowing water within the packaging of unreinforced GCLs shall be cause for rejection
of that roll.

GCL should be stored no higher than three to four rolls high or limited to the height at
which the handling apparatus may be safely handled by installation personnel. Stacks
or tiers of rolls should be situated in a manner that prevents sliding or rolling by
“choking” the bottom layer of rolls.

Rolls shall not be stacked on uneven or discontinuous surfaces in order to prevent
bending, deformation, damage to the GCL or cause difficulty inscrting the core pipe.
An additional tarpaulin or plastic sheet shall be used over the stacked rolls to provide
extra protection for GCL material stored outdoors.

Bagged bentonite material shall be stored and tarped next to GCL rolls unless other
more protective measures are available. Bags shall be stored on pallets or other
suitably dry surface which will prevent undue prehydration.

E.  Subgrade preparation shall be performed as indicated on the approved drawings.
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F.  GCL Orientation - GCL panels should be placed with the nonwoven side up (heat burnished
side down) to maximize the shear strength characteristics.

G. GCL Panel Position - Where possible, all slope panels should be installed parallel to the
maximum slope while panels installed in flat areas require no particular orientation.

1.  Deployment should proceed from the highest elevation to the lowest to facilitate
drainage in the event of precipitation.

2. The GCL may be deployed on slopes by pulling the material from a suspended roll

3. Deployment on flat areas shall be conducted in the same manner as that for the slopes,
however, care should be taken to minimize “dragging” the GCL. Slip-sheet may be
used to facilitate positioning of the liner while ensuring the GCL is not damaged from
underlying sources.

4. Overlaps shall be a minimum of 6 inches and be free of wrinkles, folds or “fish-
mouths”.

5. Only install as much GCL that can be covered at the end of the day. No GCL shall be
left exposed overnight. The exposed edge of the GCL shall be covered by a temporary
tarpaulin or other such water resistant sheeting until the next working day.

H. Seaming - A 6-inch lap line and a 9-inch match line shall be imprinted on both edges of the
upper geotextile component of the GCL to assist in installation overlap quality control.

L. Lines shall be printed as continuous dashes in easily observable non-toxic ink.
Overlap seams shall be a minimum of six inches on panel edges and one foot on panel
ends.

3. Loose granular bentonite should be placed between panel overlaps at a rate of 0.25

pound per lineal foot.

L Anchor liner panels during installation using sand bags or other means to avoid up-lift and
wrinkles.
J. Damage Repair - Prior to and during cover soil placement, damage to the GCL shall be

identified and repaired. Damage is defined as any rips or tears in the geotextiles,
delamination of geotextiles or a displaced panel.

1. Rip and Tear Repair (Flat Surfaces) - Rips or tears may be repaired by completely
exposing the affected area, removing all foreign objects or soil, and by then placing a
patch cut from unused GCL over the damage (damaged material may be left in place),
with a minimum overlap of 12 inches on all edges. Accessory bentonite should be
placed between the patch edges and the repaired material at a rate of a quarter pound
per lineal foot of edge spread in a continuous six inch fillet.

2. Rip and Tear Repair (Slopes) - Damaged GCL material on slopes shall be repaired by
the same procedures above, however, the edges of the patch should also be adhered to
the repaired liner with an adhesive to keep the patch in position during backfill or
cover operations.
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3. Displaced Panels - Displaced panels shall be adjusted to the correct position and
orientation. The adjusted panel shall then be inspected for any geotextile damage or
bentonite loss. Damage shall be repaired by the above procedure.

K. Cover soil shall meet the requirements shown on the approved drawings.
100% observation by the Field Engineer is required during GCL and cover soil placement.

M. Perform and document all identified and required inspections and tests.

END OF SECTION 071700
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Revision: 0

Date: July 2007

APPENDIX A.2

SAMPLING AND ANALYSIS PLAN

NOTE: Sufficient details on the type, number, and location of verification samples to be
collected to verify site closure activities have been provided in Sections 2.1.2 and 2.4 of this
document. Additionally, sufficient details on waste characterization samples to be collected have
been provided in Section 2.1 and 2.4. This Appendix is included here as required by the
approved Federal Facility Agreement and Consent Order outline for a Corrective Action Plan.
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APPENDIX A.3

PROJECT ORGANIZATION
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PROJECT ORGANIZATION

For this project, the U.S. Department of Energy, National Nuclear Security Administration
Nevada Site Office (NNSA/NSO) points of contact are as follows:

NNSA/NSO Federal Industrial Sites Sub-Project Director: Kevin J. Cabble
Telephone Number: (702) 295-5000

NNSA/NSO Task Manager: Sabine Curtis
Telephone Number: (702) 295-0542

The identification of the project Health and Safety Officer and the Quality Assurance Officer can
be found in the appropriate plan. However, personnel are subject to change, and it is suggested
that the appropriate U.S. Department of Energy Project Manager be contacted for further
information. The Task Manager will be identified in the Federal Facility Agreement and
Consent Order Monthly Activity Report prior to the start of field activities.
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LIBRARY DISTRIBUTION LIST

CAU 139 CAP

Section: Library Distribution List
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U.S. Department of Energy

National Nuclear Security Administration
Nevada Site Office

Technical Library

P.O. Box 98518, M/S 505

Las Vegas, NV 89193-8518

U.S. Department of Energy

Office of Scientific and Technical Information
P.O. Box 62

Oak Ridge, TN 37831-0062

Southern Nevada Public Reading Facility
c/o Nuclear Testing Archive

P.O. Box 98521, M/S 400

Las Vegas, NV 89193-8521

Manager, Northern Nevada FFACO
Public Reading Facility

c/o Nevada State Library & Archives
Carson City, NV 89701-4285

1 (Uncontrolled, electronic copy)

1 (Uncontrolled, electronic copy)

2 (Uncontrolled, electronic copies)

1 (Uncontrolled, electronic copy)
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