(

\
Nevada DOE/NV--1480
Environmental Management T Layy)
Operations Activity N A &=

National Nuclear Security Adminisiratio

Closure Report for

Corrective Action Unit 547:

Miscellaneous Contaminated Waste Sites,
Nevada National Security Site,

Nevada

Controlled Copy No.:

Revision: 0

July 2012

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




DISCLAIMER

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

This report has been reproduced directly from the best available copy.
Available for sale to the public from:

U.S. Department of Commerce

National Technical Information Service

5301 Shawnee Road

Alexandria, VA 22312

Telephone: (800) 553-6847

Fax: (703) 605-6900

E-mail: orders@ntis.gov

Online ordering: http://www.ntis.gov/help/ordermethods.aspx

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

Available for a processing fee to the U.S. Department of Energy and its contractors, in paper,
from:

U.S. Department of Energy

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

Oak Ridge, TN 37831-0062

Telephone: (865) 576-8401

Fax: (865) 576-5728

E-mail: reports@adonis.osti.gov



DOE/NV--1480

CLOSURE REPORT FOR
CORRECTIVE ACTION UNIT 547:
MISCELLANEOUS CONTAMINATED WASTE SITES,
NEVADA NATIONAL SECURITY SITE, NEVADA

U.S. Department of Energy
National Nuclear Security Administration
Nevada Site Office
Las Vegas, Nevada

Controlled Copy No.
Revision: 0
July 2012



THIS PAGE INTENTIONALLY LEFT BLANK



CLOSURE REPORT FOR
CORRECTIVE ACTION UNIT 547:
MISCELLANEOUS CONTAMINATED WASTE SITES,
NEVADA NATIONAL SECURITY SITE, NEVADA

Approved By Isl: Tlffany Aianto_\?/ - o Date: 7 /%ﬁ/z
Tiffaﬁz ; Lantow
Acting Industrial Sites Activity Lead

Approved B%//s/: Wilhelm R. Wilborn for Robert F. Boehlecke Dita 75/7iza/z,

Robert F. Boehlecke
Environmental Management Operations Activity Manager

iii



THIS PAGE INTENTIONALLY LEFT BLANK



CAU 547 Closure Report
Section: Table of Contents
Revision: 0

Date: July 2012

TABLE OF CONTENTS
ACRONYMS AND ABBREVIATIONS ...ttt vii
EXECUTIVE SUMMARY ..ottt ettt st st sttt te e st e e ste e be e e ke e ke e sbe e st e e nbeenbeeeseeanbeanbeants iX
1.0 INTRODUGCTION. ..ottt bbb bbbkt b ekt b et b ettt e bt 1
1.1 PURPOSE ...ttt bbb e b8 b b E e E e h bbb bbb n e 1
1.2 SCOPE ...ttt bbb bR E R R R bR R R R e R bR e R bbbt n et n e 1
1.3 CLOSURE REPORT CONTENTS ....oiuiiiiiiiitiitiiesieiesiesie sttt sttt 3
1.3.1 Applicable Programmatic Plans and DOCUMENES ...........ccoeiveirinininienieieese e 3
1.3.2  Data QUAality ODJECLIVES ....ccueiiieieie ettt st nee e 3
1.3.3  Data QUAltY ASSESSIMENT.......cviiiiiieieieieet e sttt ste e e e ste s te e st e beesaesaesbeesaesresneeneenre e 3
2.0 CLOSURE ACTIVITIES... .ottt ettt sttt sttt ettt b e sb e sbe et e e st e e sbeesbeeeneeanteanbeanbeanteas 5
2.1 DESCRIPTION OF CORRECTIVE ACTION ACTIVITIES ..utiiuiiitiinieisiesesiesesieseste st sne e es 5
2.1.1 Corrective Action Site 02-37-02, Gas Sampling Assembly (MULLET) .......cccccocviiieininnnene 5
2.1.2  Corrective Action Site 03-99-19, Gas Sampling Assembly (TEJON) ........cccceveviviiveiieinnnne 5
2.1.3  Corrective Action Site 09-99-06, Gas Sampling Assembly (PLAYER)........cccccooviinininennns 6
2.2 DEVIATIONS FROM THE PLAN AS APPROVED .....c.ccutuiiiiuiiienesiesesiesesieeste sttt sse b sse e snene s s 7
2.3 CORRECTIVE ACTION SCHEDULE AS COMPLETED ....c.ciutiiuiteuirietistesestesesiesessesessesesseessese s e s ssesens 7
2.4 SITE PLAN/SURVEY PLAT ..ottt sttt b ekt b bt eb et b bt b bbbt 7
3.0 WASTE DISPOSITION ...ttt bbbttt 9
3.1 WASTE MANAGEMENT ...ttt ettt b bbbt bbbt 9
3.2 WASTE DISPOSAL ...ttt bbbttt b bbbttt n s 9
4.0 CLOSURE VERIFICATION RESULTS ...ttt et 11
4.1 DATA QUALITY ASSESSMENT ...cutiuiiteuitetertetestesessesestesessesesessessesessssessesessssessesessasessssessesessssessssessasenes 11
4.2 USE RESTRICTION ....ccttutitttattseateteteseesentesessesesessesese st se s ese s ebe e b e e e b e e eb e et et eb e e e b et e b e b e b et et et et e b nes 11
5.0 CONCLUSIONS AND RECOMMENDATIONS........coiiiiiieieiist et 13
5.1 CONCLUSIONS. ...ttt sttt b et b bbbt bbbt b bbbt b et an e 13
5.2  POST-CLOSURE REQUIREMENTS ....cutittuiitesiitenesteistesessesestesestessstesessasssseseesessasessssesessessasessssesessessnsenes 13
oI A 1013 1< ox o 3SR 13
3 \V/ [ 0T (o] 1o SRS 14
5.2.3  Maintenance and REPAIT.........ciiiririeiiiiirite e 14
5.3 RECOMMENDATIONS ....cutiutteteietetesestesesseseatesessesessesessesessesessesessesesbeseasesesbe st abeseabe e e be st abe e ebe e abeneebenes 14
6.0  REFERENGCES...... ..ottt bbbt b bt b et b et b et b et b et b et 15

LIBRARY DISTRIBUTION LIST

LIST OF FIGURES

FIGURE 1. CORRECTIVE ACTION UNIT 547 SITE LOCATION IMAP ..ottt eee e 2
LIST OF TABLES
TABLE 1. CORRECTIVE ACTION UNIT 547 CLOSURE ACTIVITIES SCHEDULE .....ooeeviietiiieeieeeeeeeriin e nee e 7



TABLE OF CONTENTS (continued)

CAU 547 Closure Report
Section: Table of Contents
Revision: 0

Date: July 2012

APPENDICES

APPENDIX A. DATA QUALITY OBJECTIVES
APPENDIX B. AS-BUILT DOCUMENTATION
APPENDIX C. WASTE DISPOSITION DOCUMENTATION
APPENDIX D. USE RESTRICTION DOCUMENTATION
APPENDIX E. SITE CLOSURE PHOTOGRAPHS
APPENDIX F. POST-CLOSURE PLAN

Vi



CAU 547 Closure Report

Section: Acronyms and Abbreviations
Revision: 0

Date: July 2012

ACRONYMS AND ABBREVIATIONS

CA
CADD/CAP
CAS

CAU

CR

DOE

DQO
FFACO

fi

LLW

m3

HW

NDEP

NNSA/NSO

NNSS
NSTec
RMA
RWMS
UR
URMA
WMA

Contamination Area

Corrective Action Decision Document/Corrective Action Plan
Corrective Action Site

Corrective Action Unit

Closure Report

U.S. Department of Energy

data quality objective

Federal Facility Agreement and Consent Order
foot (feet)

low-level waste

cubic meter(s)

hazardous waste

Nevada Division of Environmental Protection

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

Nevada National Security Site

National Security Technologies, LLC
Radioactive Material Area

Radioactive Waste Management Site
use restriction

Underground Radioactive Material Area
waste management area

vii



CAU 547 Closure Report

Section: Acronyms and Abbreviations
Revision: 0

Date: July 2012

THIS PAGE INTENTIONALLY LEFT BLANK

viii



CAU 547 Closure Report
Section: Executive Summary
Revision: 0

Date: July 2012

EXECUTIVE SUMMARY

This Closure Report (CR) presents information supporting closure of Corrective Action Unit
(CAU) 547, Miscellaneous Contaminated Waste Sites, and provides documentation supporting
the completed corrective actions and confirmation that closure objectives for CAU 547 were met.
This CR complies with the requirements of the Federal Facility Agreement and Consent Order
(FFACO) that was agreed to by the State of Nevada; the U.S. Department of Energy (DOE),
Environmental Management; the U.S. Department of Defense; and DOE, Legacy Management
(FFACO, 1996 as amended). CAU 547 consists of the following three Corrective Action Sites
(CASs), located in Areas 2, 3, and 9 of the Nevada National Security Site:

CAS 02-37-02, Gas Sampling Assembly
CAS 03-99-19, Gas Sampling Assembly
CAS 09-99-06, Gas Sampling Assembly

Closure activities began in August 2011 and were completed in June 2012. Activities were
conducted according to the Corrective Action Decision Document/Corrective Action Plan
(CADD/CAP) for CAU 547 (U.S. Department of Energy, National Nuclear Security
Administration Nevada Site Office [NNSA/NSQ], 2011). The recommended corrective action
for the three CASs in CAU 547 was closure in place with administrative controls. The following
closure activities were performed:

Open holes were filled with concrete.
Steel casings were placed over vertical expansion joints and filled with cement.

Engineered soil covers were constructed over piping and exposed sections of the gas
sampling system components.

Fencing, monuments, Jersey barriers, radiological postings, and use restriction (UR)
warning signs were installed around the perimeters of the sites.

Housekeeping debris was picked up from around the sites and disposed.
Radiological surveys were performed to confirm final radiological postings.

UR documentation is included in Appendix D. The post-closure plan was presented in detail in
the CADD/CAP for CAU 547 and is included as Appendix F of this report. The requirements are
summarized in Section 5.2 of this report. The proposed post-closure requirements consist of
visual inspections to determine the condition of postings and radiological surveys to verify
contamination has not migrated.

NNSA/NSO requests the following:

A Notice of Completion from the Nevada Division of Environmental Protection to
NNSA/NSO for closure of CAU 547

The transfer of CAU 547 from Appendix I11 to Appendix IV, Closed Corrective Action
Units, of the FFACO
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1.0 INTRODUCTION

This Closure Report (CR) documents closure activities for Corrective Action Unit (CAU) 547,
Miscellaneous Contaminated Waste Sites, according to the Federal Facility Agreement and
Consent Order (FFACO) that was agreed to by the State of Nevada; the U.S. Department of
Energy (DOE), Environmental Management; the U.S. Department of Defense; and DOE, Legacy
Management (FFACO, 1996 as amended). CAU 547 consists of the following three Corrective
Action Sites (CASS), located in Areas 2, 3, and 9 of the Nevada National Security Site (NNSS)
(Figure 1):

CAS 02-37-02, Gas Sampling Assembly (associated with the MULLET safety

experiment in emplacement hole U2ag)

CAS 03-99-19, Gas Sampling Assembly (associated with the TEJON safety experiment
in emplacement hole U3cg)

CAS 09-99-06, Gas Sampling Assembly (associated with the PLAYER safety experiment
in emplacement hole U9cc)

The gas sampling assembly at each CAS consists of the piping, valves, equipment, and
associated instrumentation.

1.1 PuURPOSE

This CR provides justification for closure of CAU 547 without further corrective action based on
implementation of corrective actions in accordance with the Corrective Action Decision
Document/Corrective Action Plan (CADD/CAP) for CAU 547 (U.S. Department of Energy,
National Nuclear Security Administration Nevada Site Office [NNSA/NSQ], 2011). The
CADDI/CAP evaluates potential corrective actions, provides rationale for the selection of the
recommended corrective action, presents the scope of work, and details the post-closure plan.
This CR provides a summary of completed closure activities, documentation supporting the
completed corrective actions, and confirmation that the closure objectives were met.

1.2 ScoPe

The three CASs in CAU 547 were closed in place with administrative controls, and the scope of
closure included the following activities:

Filling open holes with concrete.
Placing steel casings over vertical expansion joints and filling them with cement.

Constructing engineered soil covers over piping and exposed sections of the gas sampling
system components.

Installing fence, monuments, Jersey barriers, radiological postings, and use restriction
(UR) warning signs around the perimeters of the sites.

Picking up and disposing of housekeeping debris from around the sites.
Performing radiological surveys to confirm final radiological postings.
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1.3 CLOSURE REPORT CONTENTS

This CR includes 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: As-Built Documentation
Appendix C: Waste Disposition Documentation
Appendix D: Use Restriction Documentation
Appendix E: Site Closure Photographs
Appendix F: Post-Closure Plan
Library Distribution List

1.3.1 Applicable Programmatic Plans and Documents

Closure activities were performed in accordance with the following documents:
CADDI/CAP for CAU 547 (NNSA/NSO, 2011)
FFACO (1996, as amended March 2010)

Nevada Test Site Radiological Control Manual (National Security Technologies, LLC
[NSTec], 2010)

1.3.2 Data Quality Objectives

Data quality objectives (DQOs) were developed for CAU 547 in the CADD/CAP (NNSA/NSO,
2011) and are included as Appendix A of this report. Based on historical knowledge of the three
safety experiments and existing radiological survey data, there is sufficient data to resolve the
problem statement defined in the DQOs without additional investigation. The gas sampling
assemblies at CAS 02-37-02 (MULLET), CAS 03-99-19 (TEJON), and CAS 09-99-06
(PLAYER) are known to be internally contaminated with plutonium, and a future release of
contamination is possible; therefore, a corrective action was recommended. Based on the
evaluation of corrective action alternatives, the preferred corrective action at each CAS is closure
in place with administrative controls.

1.3.3 Data Quality Assessment

The data quality assessment is presented in Section 4.1. Construction samples were collected
according to the approved engineering specifications.
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2.0 CLOSUREACTIVITIES

This section summarizes the closure activities performed for CAU 547.

2.1 DESCRIPTION OF CORRECTIVE ACTION ACTIVITIES

The three CASs in CAU 547 were closed in place with administrative controls by placing steel
casings over vertical expansion joints and constructing engineered soil covers over piping and
exposed sections of the gas sampling assembly components according to the engineering
drawings and specifications provided in the CADD/CAP (NNSA/NSO, 2011). The following
sections describe the closure activities completed for CAU 547.

2.1.1 Corrective Action Site 02-37-02, Gas Sampling Assembly (MULLET)

At CAS 02-37-02, the fence was removed, clean fill was placed in the work area, and a
radiological survey was performed. The results of this survey allowed the Contamination Area
(CA) to be downposted to a Radioactive Material Area (RMA). The site remained posted as an
RMA throughout closure activities. The 15-foot (ft) deep open hole and other voids located
under the concrete pad at U2ag (MULLET) were filled with concrete. The pad was then raised
and leveled with concrete to accommodate placement of the steel casing.

A steel casing with a lid was fabricated and placed over the vertical expansion joint at U2ag
(MULLET). The casing was filled with cement, penetrations were welded closed, and
“Entombed Radioactive Material” signs were welded on the casing. A 2-ft soil cover was
constructed over the loose pipes and pipe run from U2ag (MULLET) to the end of the pipe
assembly at the lip of the U2am (COMMODORE) crater according to the engineering design.

A three-strand wire fence was installed around the site. Concrete barriers were installed around
the steel casing to prevent vehicle access. Six upright concrete monuments were placed along the
fence in conspicuous locations. UR warning signs were installed along the fence. Based on
placement of soil over radiologically contaminated piping and the results of radiological surveys
conducted throughout closure activities, the site was downposted to an Underground Radioactive
Material Area (URMA). The final radiological posting of the fenced area is an URMA.

Housekeeping debris was picked up around the site and packaged in a 6-cubic meter (m°)
intermodal container. The waste was transported to the Area 5 Radioactive Waste Management
Site (RWMS) for disposal as low-level waste (LLW).

2.1.2 Corrective Action Site 03-99-19, Gas Sampling Assembly (TEJON)

At CAS 03-99-19, portions of the fence that delineated the CA near U3cg (TEJON) were
removed, clean fill was placed in the work area, and the work area was downposted to an
URMA. The existing concrete pad at U3cg (TEJON) was repaired and leveled with concrete.
The valve handles on either side of the underground sampling can near U3cg (TEJON) were cut
at the ground surface, and the valve stems were grouted. A steel casing was placed over the
sample can, filled with soil, and covered with a welded steel lid. A concrete apron was placed
around the base of the casing.
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Loose piping, a pipe collar, and vertical vent pipe near U3n (BERNALILLO) were removed and
packaged as LLW. The exposed portion of the 4-inch pipe that entered the site from the east was
also cut at the ground surface and capped. After removal of these items, a radiological survey
was performed. The results of this survey allowed the CA near U3n (BERNALILLO) to be
downposted to an RMA.

Clean fill was placed and compacted to fill animal burrows along the buried pipe run between
U3cg (TEJON) and the end of the existing berm. Animal burrows in the existing berm were also
filled. The remaining exposed piping near U3n (BERNALILLO) was covered with a minimum
of 2 ft of soil and compacted according to the engineering design.

A three-strand wire fence was installed around the site. Concrete barriers were installed around
the soil cover at U3n (BERNALILLO) to prevent vehicle access. Six upright concrete
monuments were placed along the fence in conspicuous locations. UR warning signs were
installed along the fence. Based on placement of soil over radiologically contaminated piping
and the results of radiological surveys conducted throughout closure activities, the final
radiological posting of the fenced area is an URMA.

Housekeeping debris was picked up around the site and packaged in a 6-m® intermodal container.
The waste was transported to the Area 5 RWMS for disposal as LLW. In addition, an asbestos-
containing pipe gasket found in the work area was disposed at the Area 5 RWMS as asbestiform
LLW, and several circuit boards were sent off site for disposal as hazardous waste (HW).

2.1.3 Corrective Action Site 09-99-06, Gas Sampling Assembly (PLAYER)

At CAS 09-99-06, the fence was removed, and a radiological survey was performed that
confirmed the area should remain posted as an RMA throughout closure activities. An access
road was constructed into the YORK crater to allow for heavy equipment access. The existing
road into the crater was closed when the cover was built over it. A series of access benches were
cut into the crater slope to allow access to the pipe during cover construction.

Voids under the concrete pad at U9cc (PLAYER) were filled with concrete. The pad was then
raised and leveled with concrete to accommodate placement of the steel casing. The concrete pad
at the U9z PS#2 wellhead in the YORK crater was also raised and leveled with concrete to
accommodate placement of the steel casing. Additional soil was placed on the existing soil
mound at the accelerometer and compacted to level the area for placement of the steel casing.

Three steel casings with lids were fabricated and placed over the U9cc (PLAYER) vertical
expansion joint, the accelerometer, and the U9z PS#2 wellhead. The casings were filled with
cement, penetrations were welded closed, and “Entombed Radioactive Material” signs were
welded on the casings.

Concrete pipe anchors were placed on the YORK crater slope to stabilize the pipe during
construction of the cover and prevent future movement of the pipe. A 2-ft soil cover was
constructed over the pipe from the U9cc (PLAYER) emplacement hole, down the slope of the
YORK crater, and to the U9z PS#2 wellhead according to the engineering design.

A three-strand wire fence was installed around the site. The configuration of the fence will
accommodate heavy equipment for future cover repairs. Concrete barriers were installed around
the metal casings and two horizontal expansion joints to prevent vehicle access. Six upright
concrete monuments were placed along the fence in conspicuous locations. UR warning signs
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were installed along the fence. Based on placement of soil over radiologically contaminated
piping and the results of radiological surveys conducted throughout closure activities, the site
was downposted to an URMA. The final radiological posting of the fenced area is an URMA.

Housekeeping debris, including a partial filter unit, an empty drum, an abandoned military fuel
transfer pump trailer, and loose cables and wires, was removed. Approximately 10 m® of debris
were collected, surveyed, and disposed as sanitary waste at the Area 9 U10c Landfill. Residual
oil and gasoline was drained from the fuel transfer pump trailer and recycled.

2.2 DEVIATIONS FROM THE PLAN AS APPROVED
Deviations from the CADD/CAP for CAU 547 (NNSA/NSO, 2011) were not required.

2.3 CORRECTIVE ACTION SCHEDULE AS COMPLETED

Closure activities began in August 2011 and were completed in June 2012. Details of the
schedule are provided in Table 1.

TABLE 1. CORRECTIVE ACTION UNIT 547 CLOSURE ACTIVITIES SCHEDULE

CORRECTIVE ACTION SITE START END
02-37-02, Gas Sampling Assembly (MULLET) August 2011 September 2011
03-99-19, Gas Sampling Assembly (TEJON) October 2011 November 2011
09-99-06, Gas Sampling Assembly (PLAYER) January 2012 June 2012

2.4  SITE PLAN/SURVEY PLAT

The three CASs in CAU 547 were closed in place with administrative controls (i.e., URs were
implemented). Engineered soil covers were constructed, and the completed covers were
surveyed. The as-built drawings are included in Appendix B.
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3.0 WASTE DISPOSITION

This section describes the waste generated during closure activities and its final disposition.

3.1 WASTE MANAGEMENT

All waste was characterized and managed according to federal and state regulations, DOE
orders, and NSTec procedures. Waste management areas (WMAS) were established throughout
the project, as needed. All WMAs were identified with appropriate signs and boundaries to
restrict unauthorized access. The WMAs were inspected on a weekly or monthly basis, as
required, to ensure that all containers were intact, not leaking, and not exceeding storage duration
times as specified by regulations and procedures. Applicable WMAs were posted as RMAs
whenever radiological waste was stored in the area. Upon removal of radiologically impacted
waste, the RMA was surveyed and de-posted.

Waste containers were purchased either new or reconditioned. All containers were inspected
prior to use to verify that they were in good condition (e.g., no leaks, rust, or dents), lined or
made of material that would not react with the waste, and met U.S. Department of Transportation
requirements. The containers remained closed while stored unless waste was being added or
removed. Containers were also handled in such a manner that the integrity of the container was
not compromised. Appropriate labels were affixed, and relevant information was marked on the
containers with an indelible marker. All information was legible and clearly visible.

3.2 WASTE DISPOSAL

Two intermodal containers of housekeeping debris removed from CAU 547 were transported to
the Area 5 RWMS for disposal as LLW. The intermodal from CAS 02-37-02 (MULLET) was
disposed on October 25, 2011. The intermodal from CAS 03-99-19 (TEJON) was disposed on
December 14, 2011. One drum containing an asbestos-containing gasket from CAS 03-99-19
(TEJON) was disposed at the Area 5 RWMS as asbestiform LLW on March 12, 2012. One drum
of circuit boards from CAS 03-99-19 (TEJON) was sent off site on June 7, 2012, to

U.S. Ecology in Beatty, Nevada, for disposal as HW. A total of approximately 10 m® of
housekeeping debris removed from CAS 09-99-06 (PLAYER) was disposed at the Area 9 U10c
Landfill on March 22, 2012. Approximately 1 gallon of motor oil and 1 gallon of gasoline that
were removed from the abandoned fuel transfer pump trailer at CAS 09-99-06 (PLAYER) were
recycled. Waste disposition documentation is included in Appendix C.
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4.0 CLOSURE VERIFICATION RESULTS

Site closure was verified by visual inspection and photographic documentation of final site
conditions, and the covers were as-built surveyed to verify the minimum thickness of 2 ft was
met. The final cover thickness was verified by comparing final grade elevations to known
pre-construction elevations.

At CAS 02-37-02 (MULLET), the final grade elevations of the cover were verified to be at least
2 ft above the pre-construction pipe elevations in the locations were the pipe was initially
exposed. In locations where the pipe was initially buried, the final grade elevations of the cover
were verified to be at least 2 ft above the original soil grade. The pipe location, pre-construction
grade, and finish grade elevation profiles are shown on the as-built drawing for MULLET.

At CAS 03-99-19 (TEJON), field instruments and as-built drawings were used to verify that the
existing berm was a minimum of 2 ft thick above the buried pipe. The only portion of the pipe
that was exposed was near U3n (BERNALILLO). The final grade elevation of the cover that was
constructed near U3n (BERNALILLO) was verified to be at least 2 ft above the pre-construction
pipe elevation. The pre-construction and finish grade elevation profiles are shown on the as-built
drawing for TEJON.

At CAS 09-99-06 (PLAYER), known pipe elevations of exposed sections were used to
interpolate the depth of the buried portions of the pipe. The final grade elevations of the cover
were verified to be at least 2 ft above the pre-construction pipe elevations. The top of pipe
elevations at the surveyed locations where the pipe was initially exposed and top of fill
elevations at those locations are listed in a table on the as-built drawing for PLAYER.

The as-built drawings are included in Appendix B. Photographs are included in Appendix E.

4.1 DATA QUALITY ASSESSMENT

Construction samples, consisting of in situ density tests, were collected according to the
approved engineering specifications. Density tests were performed once per 6-inch lift for every
250 linear ft of fill placed. The soil cover was compacted to a minimum of 90 percent relative
compaction in accordance with engineering specifications.

4.2 USE RESTRICTION

Engineered soil covers were constructed over piping and exposed sections of the gas sampling
assembly components at the three CASs in CAU 547, and UR warning signs were posted to warn
against intrusive activity according to the FFACO UR posting guidance (FFACO, 2003). The
Use Restriction Information forms and figures showing the boundaries of the UR areas are
included in Appendix D. The post-closure plan was presented in detail in the CADD/CAP and is
included as Appendix F of this report. The requirements are summarized in Section 5.2 of this
report.

11



CAU 547 Closure Report
Section: Closure Verification
Revision: 0

Date: July 2012

THIS PAGE INTENTIONALLY LEFT BLANK

12



CAU 547 Closure Report

Section: Conclusions and Recommendations
Revision: 0

Date: July 2012

5.0 CONCLUSIONS AND RECOMMENDATIONS

5.1 CONCLUSIONS

The following closure activities were performed at CAU 547 as documented in this CR:
Open holes were filled with concrete.
Steel casings were placed over vertical expansion joints and filled with cement.

Engineered soil covers were constructed over piping and exposed sections of the gas
sampling system components.

Fencing, monuments, Jersey barriers, radiological postings, and UR warning signs were
installed around the perimeters of the sites.

Housekeeping debris was picked up from around the sites and disposed.
Radiological surveys were performed to confirm the final radiological postings.

5.2 PosT-CLOSURE REQUIREMENTS

The post-closure requirements for CAU 547, including inspection and monitoring activities, are
summarized in the following sections. The post-closure plan, as presented in the CADD/CAP
(NNSA/NSO, 2011), is included in Appendix F of this report.

5.2.1 Inspections

The covers will be periodically inspected for cracks, animal burrows, or other evidence of
erosion, to verify that the UR warning signs are in place and readable, and to verify that the UR
has been maintained. Quarterly inspections will be conducted at each CAS for the first 2 years
after the completion of closure activities. After the initial 2-year period, inspections will be
conducted annually.

In addition, inspections will be conducted if precipitation occurs in excess of 1.0 inch in a
24-hour period to verify the continued integrity of the cover and document any ponding or
erosion. Precipitation will be measured at the rain gauge nearest to each site. The MEDA 9
meteorology station is currently the closest rain gauge to CAS 02-37-02 (MULLET) and is
located approximately 1.2 miles from the site. The M17, or Buster Jangle Y, meteorology station
is currently the closest rain gauge to CAS 03-99-19 (TEJON) and is located approximately

1.8 miles from the site. The MEDA 9 meteorology station is currently the closest rain gauge to
CAS 09-99-06 (PLAYER) and is located approximately 1.2 miles from the site.

Inspection results will be documented in the annual combined NNSS post-closure letter report.
The report will include a discussion of observations and will describe any maintenance activities
performed since the last inspection. A copy of the inspection checklist will be provided, and the
field notes will be maintained in the project files. The letter report will be submitted to the
Nevada Division of Environmental Protection (NDEP).
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5.2.2 Monitoring

Radiological surveys completed at each CAS documented radiological conditions and were used
to determine the final radiological postings. The final radiological posting at each CAS is an
URMA.

Radiological surveys will be conducted during repair and maintenance activities to determine if
there has been a potential release of radioactive material from these sites. If survey results
indicate that radioactive contamination is present above CA limits, progressive monitoring will
be implemented as described in the post-closure plan.

Periodic radiological surveys will also be conducted according to approved Radiological Control
Department procedures and technical basis documents. The current frequency of surveys for
URMAS is once every 4 years. Contamination migration outside of the posted areas will trigger
additional posting of the area(s), notification to NDEP, and further evaluation as described in the
progressive monitoring approach in the post-closure plan.

The post-closure plan outlines a progressive monitoring approach based on the extent and source
of contamination that may be identified during post-closure activities. This progressive approach
presents a range of monitoring responses specific to the circumstances presented. These
responses include additional radiological surveys for small areas of contamination, air sampling
for larger areas of contamination, and evaluation of design effectiveness and recommended
changes in the case of design failure. The plan details the provisions and circumstances for each
progressive monitoring step. The post-closure plan is included as Appendix F of this report.

5.2.3 Maintenance and Repair

Any identified maintenance or repair requirements will be reported to NDEP and completed
before the next scheduled inspection. Repair work will preserve the original “as-built” cover
design. If the cover repair requires the modification of the cover design, NNSA/NSO shall
present a formal design modification request to NDEP prior to making the design modification.

Animal burrows greater than 6 inches deep or erosion/subsidence greater than 6 inches deep and
3 ft long will require NDEP notification. These impacted areas will be radiologically surveyed
and repaired within 90 days of discovery. Fencing, monuments, Jersey barriers, radiological
postings, and UR warning signs will be replaced or repaired as necessary.

5.3 RECOMMENDATIONS

Because closure activities for CAU 547 have been completed following the CADD/CAP for
CAU 547 (NNSA/NSO, 2011) as documented in this CR, NNSA/NSO requests the following:

A Notice of Completion from NDEP to NNSA/NSO for closure of CAU 547

The transfer of CAU 547 from Appendix I11 to Appendix IV, Closed Corrective Action
Units, of the FFACO

14
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B.1.0 Introduction

This appendix details the DQO process for CAU 547. The DQO process is a strategic planning
approach based on the scientific method that is designed to ensure that existing data and/or data
collected provide sufficient and reliable information to identify, evaluate, and technically defend the
recommendation of viable CAAs (e.g., no further action, clean closure, or closure in place). The
DQOs were developed in accordance with the Guidance on Systematic Planning Using the Data
Quality Objectives Process (EPA, 2006).

Corrective Action Unit 547 comprises the following three CASs:

+ CAS 02-37-02, Gas Sampling Assembly — located in Area 2 of the NNSS and associated with
the Mullet safety experiment in emplacement hole U2ag.

* CAS 03-99-19, Gas Sampling Assembly — located in Area 3 of the NNSS and associated with
the Tejon safety experiment in emplacement hole U3cg.

+  CAS 09-99-06, Gas Sampling Assembly — located in Area 9 of the NNSS and associated with
the Player safety experiment in emplacement hole U9cc.

The gas sampling assembly at each CAS consists of the piping, valves, equipment, and

associated instrumentation.

B.1.1  Summary of DQO Analysis

Based on historical knowledge of the three safety experiments and existing radiological survey data,
there is sufficient data to resolve the problem statement defined in the DQOs without additional
investigation. The gas sampling assemblies at CASs 02-37-02 (Mullet), 03-99-19 (Tejon), and
09-99-06 (Player) contain PSM (i.e., the pipes are known to be internally contaminated with Pu) that
may cause the future release of COCs; therefore, a corrective action is recommended. Based on the
evaluation of CAAs presented in Section 3.0, the preferred corrective action at each of the CAU 547

CASs is closure in place with a soil cover and URs.
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B.2.0 Step 1 - State the Problem

Step 1 of the DQO process defines the problem that requires study, identifies the planning team, and

develops a conceptual model of the environmental hazard to be investigated.

B.2.1 Problem Statement

The problem statement for CAU 547 is: “Is the preferred CAA of closure in place the most protective

based on risk and future land use?”

B.2.2 Planning Team Members

The DQO planning team consisted of representatives from NDEP; NNSA/NSO;
Navarro-Intera, LLC; and National Security Technologies, LLC. The initial DQO meeting for
CAS 09-99-06 (Player) was held on January 9, 2008; the meeting for CAS 02-37-02 (Mullet)
and CAS 03-99-19 (Tejon) was held on July 20, 2011. The primary decision-makers are the
NDEP and NNSA/NSO representatives.

B.2.3 Conceptual Site Model

The conceptual site model (CSM) is used to organize and communicate information about site
characteristics. It reflects the best interpretation of available information at any point in time. The
CSM is the primary vehicle for communicating assumptions about release mechanisms, potential
migration pathways, or specific constraints. It provides a summary of how and where contaminants
are expected to move and the impacts of such movement. It is the basis for assessing how

contaminants could reach receptors both in the present and future.

The CSM consists of the following:

* Potential contaminant releases associated with the gas sampling assemblies and debris
components, including affected media.

* Release mechanisms (the conditions associated with the release).
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» Potential contaminant source characteristics including contaminants suspected to be present
and contaminant-specific properties.

» Site characteristics including physical, topographical, and meteorological information.

* Migration pathways and transport mechanisms that describe the potential for migration and
where the contamination may be transported.

» The locations of points of exposure where individuals or populations may come in contact
with a COC associated with a CAS.

* Routes of exposure where contaminants may enter the receptor.

The CSM was developed for the gas sampling assemblies of CAU 547 using information from the
physical setting, potential contaminant sources, release information, historical background
information, knowledge from similar sites, modeling, monitoring data, and physical and chemical

properties of the potentially affected media and COCs.

Based on available process knowledge and existing data, the assemblies are known to be internally
contaminated with radionuclides. Therefore, the gas sampling assemblies contain PSM with the
potential to cause the future release of COCs. Although the contamination is currently contained
within the piping systems, with the exception of the release to the soil at CAS 02-37-02 (Mullet), the
CSM for each CAS assumes the future release of COCs adjacent to and beneath the assembly
piping/equipment.

A graphical representation of the CSM for CAS 02-37-02 (Mullet) is presented in Figure B.3-1; for
CAS 03-99-19 (Tejon) in Figure B.3-2; and for CAS 09-99-06 (Player) in Figure B.3-3. Site
characteristics (e.g., geography, geology, groundwater, surface water), modeling, and monitoring data
have been evaluated to support the CSM. The CSMs for all three CASs at CAU 547 demonstrate that
migration of contaminants is not occurring and that the preferred CAA of closure in place with a 2-ft

soil cover is protective of human health and the environment.

B.2.4 Site Contaminants

The COCs were identified during the planning process through the review of site history, process
knowledge, personal interviews, past investigation efforts (where available), and inferred activities

associated with the CASs. Based on radiological swipes and ISOCS data, Pu, Am, and other fission
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products inside the gas sampling assemblies at all three CASs are confirmed COCs. Because of the

potential for future release, these radionuclides are also considered PSM.

B.2.5 Contaminant Characteristics

Contaminant characteristics include, but are not limited to, solubility, density, and adsorption
potential. In general, contaminants with large particle size, low solubility, high affinity for media,
and/or high density can be expected to be found relatively close to release points. Contaminants with
small particle size, high solubility, low affinity for media, and/or low density are typically found
further from release points or in low areas where evaporation of ponding will concentrate

dissolved constituents.

The major contaminants (Pu and Am) identified in the gas sampling assemblies strongly adsorb to
soil particles and would generally only be translocated as soils are translocated through erosion or

with soil colloids as they are moved downward through the soil profile with infiltrating stormwater.

B.2.6 Site Characteristics

Site characteristics are defined by the interaction of physical, topographical, and meteorological
attributes and properties. Physical properties include permeability, porosity, hydraulic conductivity,
degree of saturation, sorting, chemical composition, and organic content. Topographical and
meteorological properties and attributes include slope stability, precipitation frequency and amounts,
precipitation runoff pathways, drainage channels and ephemeral streams, and evapotranspiration

potential. The site characteristics as they apply to the CASs in CAU 547 are discussed below.

B.2.6.1 CAS 02-37-02 (Mullet)

Corrective Action Site 02-37-02 is located in north-central Yucca Flat, a hydrographically closed
basin that is bounded on all sides by low hills and ranges of volcanic and sedimentary rocks
(Laczniak et al., 1996). The subsurface geology of Yucca Flat is dominated by volcanic rocks,
consisting mainly of ashflow tuffs with interbedded nonwelded and bedded tuffs. The tuffs are

overlain by younger alluvial sediment eroded from the surrounding mountains.
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Groundwater depth measurements were collected recently at two wells located within 0.5 mi of
CAS 02-37-02. The depth to groundwater at these wells was recorded on March 17, 2011,

as follows: 1,775 ft bgs (U2gk southwest of site) and 1,725 ft bgs (ER-2-1 southeast of site)
(USGS and DOE, 2011).

The average annual precipitation at the closest rain gauge station, Buster Jangle Wye (BJY), is
6.34 in. for the observation period of 1960 to 2010 (ARL/SORD, 2011). This station is located in
Yucca Flat approximately 4.8 mi southeast of CAS 02-37-02, near the intersection of Mercury
Highway and Rainier Mesa Road.

B.2.6.2 CAS 03-99-19 (Tejon)

Corrective Action Site 03-99-19 lies within the Yucca Flat Hydrographic Area of the NNSS
(Laczniak et al., 1996). Uplift and erosion of the surrounding mountains has resulted in the
accumulation of more than 1,000 ft of alluvial deposits in some areas of Yucca Flat. Carbonate rocks
primarily underlie the alluvium in parts of Yucca Flat and form much of the surrounding mountains in
this area. The surrounding soil is typical desert alluvium composed of mostly fine soil and rock

particles and includes loose rocks measuring up to 3 in. diameter.

Groundwater occurs in Yucca Flat within alluvial and volcanic aquifers that overlie a carbonate
aquifer. This carbonate aquifer underlies large areas of the NNSS and is part of a regional
groundwater flow system. Within the overlying alluvial and volcanic aquifers in Yucca Flat, lateral
groundwater flow occurs from the margins to the center of the basin. Groundwater flows downward
from these aquifers into the carbonate aquifer (Laczniak et al., 1996). The direction of groundwater

flow in this region of the carbonate aquifer is generally from the northeast to southwest.

Groundwater depth measurements were collected recently at three wells located within 1 mi of
CAS 03-99-19. The depth to groundwater at these wells was recorded on March 17, 2011 as follows:
1,599 ft bgs (Water Well-A south of site), 1,645 ft bgs (Test Well-7 north of site), and 1,619 ft bgs
(U3cn#5 northeast of site) (USGS and DOE, 2011).

The average annual precipitation at the closest rain gauge station, BJY, is 6.34 in. for the observation

period of 1960 to 2010 (ARL/SORD, 2011). This station is located in Yucca Flat approximately
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1.5 mi northwest of CAS 03-99-19, near the intersection of Mercury Highway and Rainier
Mesa Road.

B.2.6.3 CAS 09-99-06 (Player)

Corrective Action Site 09-99-06 is located in the southwest region of Area 9 in the Yucca Flat
Hydrographic Area, where the estimated recharge is 0.043 in./yr (Rush, 1971). The CAS is located
within the Aqueduct Mesa drainage basin, approximately 1,400 ft east of the nearest wash, which

drains south to the Yucca Flat dry lake bed.

The soil at CAS 09-99-06 is native and consists of silt to cobble-sized alluvium of various lithologies.
Soil thickness is estimated to be more than 10 ft in Yucca Flat (Hevesi et al., 2003). The depth of the
alluvium is approximately 750 ft (BN, 2006) as measured from the nearest borehole, U9aw, drilled
525 ft east of CAS 09-99-06. The topography from the U9cc SGZ to the edge of the U9z crater is
relatively flat, with no nearby drainages. The walls of the U9z crater are steep, and soil erosion into

the crater is expected, especially during storm events.

Groundwater depth measurements were collected recently at three wells located within 2 mi of
CAS 09-99-06. The depth to groundwater at these wells was recorded on March 17,2011, as follows:
1,775 ft bgs (U2gk west of site), 1,725 ft bgs (ER-2-1 northwest of site), and 1,240 ft bgs (UE-4t#2
south of site) (USGS and DOE, 2011).

The average annual precipitation at the closest rain gauge station, BJY, is 6.34 in. for the observation
period of 1960 to 2010 (ARL/SORD, 2011). This station is located in Yucca Flat approximately
3.8 mi from CAS 09-99-06, near the intersection of Mercury Highway and Rainier Mesa Road.

B.2.7 Migration Pathways and Transport Mechanisms

An important element of the CSM is the expected fate and transport of contaminants

(i.e., how contaminants migrate through media and where they can be expected in the environment).

Fate and transport of contaminants are presented in the CSM as the migration pathways and transport
mechanisms that could potentially move the contaminants laterally and vertically through the various
media. The pathways include air, surface water, and groundwater, and are the routes through which

contamination could migrate from the site(s) to locations where a receptor might receive an exposure.
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Fate and transport are influenced by physical and chemical characteristics of the contaminants and

media described in Section B.2.5.

B.2.8 Air Pathway

Releases to the air may result from resuspension of contaminated surface soil particles from strong
winds, or evaporation of the volatile components of contaminants potentially released from soil

or debris.

At the Mullet site, wind is a potential transport mechanism for the surface contaminated soil in the
posted CAs and HCAs. According to historical documents, oil was sprayed on the contaminated soil
to limit airborne distribution of contamination after the release, and may currently provide some level
of protection against windborne migration. It is not known whether the oil contained PCBs.
Contaminated debris was buried at the Mullet site after completion of the test. Some of this debris is
exposed (i.e., sticking out of or on top of the soil mounds), which may be the result of wind, soil
erosion, or the settling of buried debris over time. Except for whatever protection the oil affords,
there is currently no protection against the windborne migration of surface soil contamination or
contamination on exposed debris at the Mullet site. In addition, there are several open-ended pipes
lying exposed on the ground surface at the Mullet site in which the presence of Pu and Am
contamination has been confirmed. The contents of these pipes is potentially subject to migration via

the air pathway.

At the Tejon site, wind is not expected to be a transport mechanism for releases from the gas sampling

assembly because the majority of the assembly is underground or currently covered by a soil mound.

At the Player site, wind is not expected to be a transport mechanism for releases along the exposed
segment of piping within the U9z crater due to the presence of steep crater walls. A release of
contaminants to the air is not considered to be a transport mechanism along the piping from the U9cc
borehole to the U9z crater edge because this segment is covered by a dirt berm. The only areas
potentially subject to windborne migration are the exposed portions of the assembly (i.e., sample

bottles, piping at SGZ).
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B.2.9 Surface Water Pathway

As Pu and Am are essentially immobile in soil, the migration of these contaminants is limited to the
movement of the soil. Therefore, migration pathways include the lateral and vertical migration of
potential contaminants with surface soils. Potential receptors could be exposed to contamination at

the soil surface through the surface exposure pathway.

At the Mullet site, the earth was disturbed by neighboring underground tests, including the
Commodore test (U2am). This resulted in the creation of uneven terrain in the form of hills and
troughs that run roughly parallel to the gas sampling assembly near the edge of the U2am crater.
Cracks or fissures in the earth created by the neighboring tests present a potential vertical migration
pathway for contamination; however, the extent of such migration cannot be predicted because the
depths of the cracks are unknown. The ground surface at the Mullet site slopes from the U2ag
emplacement borehole toward the U2am crater, presenting a pathway for surface migration of

contamination to the crater.

The Tejon site is relatively flat with the existing soil mound near the Bernalillo emplacement hole
(U3n), the only surface feature presenting a potential for soil erosion. Based on the engineering
drawing (Figure 1-8), the majority of the gas sampling assembly is underground. Therefore, a
potential release of contamination from underground piping would not result in a surface exposure

but could result in an exposure if the area were excavated.

The Player site is relatively flat from the U9cc emplacement borehole to the edge of the U9z crater.
The crater slope presents the potential for soil erosion and lateral surface migration of contamination
into the U9z crater. The surface soil within the U9z crater is gradually increasing in depth through
windborne deposition and soil erosion, which tends to bury current surface materials (soil containing
radiological or chemical contamination) with additional layers of surface soil over time. If
contaminated soil from the slope of the crater migrates to the bottom of the crater, with time, it

will be buried as the crater bottom slowly fills with additional uncontaminated soil.
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B.2.10 Groundwater Pathway

At the CAU 547 CASs, infiltration and percolation of precipitation serve as a driving forces for the
downward vertical migration of contaminants through soil. Due to the high evaporative demand
(annual potential evapotranspiration at the Area 3 RWMS has been estimated at 62.6 in.

[Shott et al., 1997]) and limited precipitation for this region (6.4 in./yr [Winograd and Thordarson,
1975]), percolation of infiltrated precipitation at the NNSS does not provide a significant mechanism
for vertical migration of contaminants to groundwater (DOE/NV, 1992). Also, the radiological
contaminants are strongly attached to soil particles and would only be subject to vertical migration
through the soil profile with soil colloids that may be translocated with infiltrating stormwater.
Migration of these colloids would be sufficiently slow to preclude consideration of this pathway to

groundwater through the 1,200 to 1,700 ft of overlying material.

There is also the potential for vertical migration at the Mullet and Player sites through surface cracks

or fissures created by nearby ground disturbances.

B.2.11 Land-Use and Exposure Scenarios

Human receptors may be exposed to contaminants of potential concern (COPCs) through oral
ingestion, inhalation, dermal contact (absorption) of soil or debris due to inadvertent disturbance of

these materials, or irradiation by radioactive materials.

The land-use and exposure scenarios for CAU 547 are based on NNSS current and future land use
(DOE/NV, 1998). The three CASs are located within the Nuclear Test Zone land-use category. This
category is reserved for dynamic experiments, hydrodynamic tests, and underground nuclear weapons
and weapons-effects tests. This zone includes compatible defense and nondefense research,
development, and testing activities. Based on the identified future land use, an Occasional Use Area
exposure scenario is appropriate. The criteria for this exposure scenario is that it is a remote area with
no active site improvements and where no regular work is performed. However, there is a possibility
that site workers could occupy these locations on an occasional and temporary basis such as a military
exercise. A site worker under this scenario is assumed to be exposed to the site for an equivalent of

80 hours per year for 5 years (NNSA/NSO, 2006).



CAU 547 CADD/CAP
Appendix B

Revision: 0

Date: September 2011
Page B-13 of B-22

B.2.12 Conclusions

Corrective Action Unit 547 is well suited for isolation and closure in place of the gas sampling

assemblies at the following locations:

* CAS 02-37-02 (Mullet)

*  CAS 03-99-19 (Tejon)

*  CAS 09-99-06 (Player)
The sites are located on an access-controlled government facility, many miles from residential
populations. Land use is restricted to industrial or occasional use. The sites have a windy,

arid climate.
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B.3.0 Step 2 - Identify the Goal of the Study

Step 2 of the DQO process indicates how environmental data will be used in meeting objectives
and solving the problem, and identifies the questions or decision statement(s) the study will attempt

to resolve.

B.3.1 Decision Statements

The Decision I question is: “Do historical information and existing data allow for the development
and evaluation of CAAs?” If yes, then develop and evaluate CAAs, and identify the risks and costs

associated with each. If no, proceed with Decision II.

The Decision II question is: “If historical information and data are not sufficient to allow for the
development and evaluation of CAAs, then an investigation strategy to obtain the necessary

information will be developed.”
Sufficient information is defined to include the following:

 Identification of sites where safety experiments were conducted and prompt gas sampling
assemblies were used for the collection and sampling of post-test gases and particulates.

* Quantity and nature of COCs at each site.
» Extent of contamination at each site.

+ Information required to characterize wastes resulting from corrective action implementation
for disposal.

* Information required to evaluate the feasibility of potential CAAs.
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B.4.0 Step 3 - Identify Information Inputs

Step 3 of the DQO process identifies the information, and determines sources for information needed

to address the goals of the study.

B.4.1 Information Needs

To resolve Decision I, information sources, historical information and other pertinent data need to be
collected and analyzed. Data collected in association with various studies, preliminary investigations,
historical information and modeling have been compiled to support the development of a closure

strategy. The information needed to develop and evaluate CAAs is summarized below.

* Closure in place data needs:
- CSM developed in sufficient detail to allow for all pathways modeling to be completed.

- Sufficient information to estimate and develop design for soil cover, estimate costs for
installation of the cover, worker dose, and dose to the public.

- Understanding of operational history.
- Sources of potential contamination and inventories.
* Clean closure data needs:

- Sufficient information regarding waste volumes and inventory to estimate cost, worker
dose, transportation risk, and dose to the public.

- Identification of disposal capacity sufficient for the projected waste streams that will be
generated in the event of a clean closure option.

To resolve Decision II, additional data must be collected and/or additional investigations performed.

B.4.2 Sources of Information

Information to satisfy Decision I and Decision II will be generated by review of historical
information, personnel interviews, site process knowledge, photographs, and previous field

investigations and analytical results.
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B.5.0 Step 4 - Define the Boundaries of the Study

Step 4 of the DQO process defines the target population of interest and its relevant spatial boundaries,

and specifies temporal and other practical constraints associated with data collection.

B.5.1 Target Populations of Interest

The population of interest for which corrective actions will be developed include the following three

CAS locations:

* CAS 02-37-02, Gas Sampling Assembly (Mullet)
* CAS 03-99-19, Gas Sampling Assembly (Tejon)
*  CAS 09-99-06, Gas Sampling Assembly (Player)

B.5.2 Spatial Boundaries

Spatial boundaries are the maximum lateral and vertical extent of expected contamination at each site
based on the CAS-specific CSM. The lateral boundary is 50 ft from any component, and the vertical
boundary is 15 ft bgs. Contamination found beyond these boundaries may indicate a flaw in the CSM
and may require reevaluation of the CSM before the investigation could continue. Each CAS is
considered geographically independent, and intrusive activities are not intended to extend into the

boundaries of neighboring CASs.

B.5.3 Practical Constraints

Common practical constraints—such as military activities at the NNSS, the presence of utilities, and

unstable or steep terrain—may affect the ability to implement corrective actions at CAU 547.

B.5.4 Time Constraints

The time necessary to evaluate the study data, develop appropriate CAAs, and obtain concurrence
from the NDEP on the selection of a CAA must be considered. The time required to prepare the
CADD/CAP and develop field implementation documents (e.g., engineering designs, construction

specifications) must also be considered.
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B.6.0 Step 5 - Develop the Analytic Approach

Step 5 of the DQO process defines action levels and generates an “If ... then ... else” decision rule
that defines the conditions under which possible alternative actions will be chosen. This step also
specifies the parameters that characterize the population of interest, specifies the FALs, and confirms

that the analytical detection limits are capable of detecting FALs.

B.6.1 Decision Rules

Decision I:

» If closure in place is the most feasible closure option, then a closure design will be developed
ensuring that the corrective action is protective of human health and the environment.

Decision II:

» If clean closure is the most feasible closure option, then a closure plan will be prepared
outlining the remediation plans.
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B.7.0 Step 6 - Specify Performance or Acceptance Criteria

Step 6 of the DQO process defines the decision hypotheses, specifies controls against false rejection
and false acceptance decision errors, examines consequences of making incorrect decisions from the

test, and places acceptable limits on the likelihood of making decision errors.

B.7.1 Decision Errors

The bounding CAAs have been identified as clean closure and closure in place. In order to facilitate

discussion of decision errors, closure in place will be defined as the baseline condition.

Decisions and/or criteria have false negative or false positive errors associated with their
determination. The impact of these decision errors and the methods that will be used to control these
errors are discussed in the following subsections. In general terms, confidence in DQO decisions will

be established qualitatively by performing the following:

* Developing and gaining concurrence of CSMs (based on process knowledge) by stakeholder
participants during the DQO process.

» Testing the validity of CSMs based on investigation results.

B.7.1.1 False Negative Decision Error

The false negative decision error would mean deciding that the baseline condition is false when, in
fact, it is true. This error means deciding that clean closure is the most advantageous option, when
closure in place is actually the best alternative. The possible consequences of this decision error are
increased worker dose during removal, packaging, and transportation of waste; increased short-term
risk to the public during transportation of waste; and increased cost. This error will be controlled by

having a high degree of confidence in the data, such as waste inventory, contamination levels, and

the CSM.
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B.7.1.2 False Positive Decision Error

The false positive decision error would mean deciding that the baseline condition is true when, in
fact, it is false. This error means deciding that closure in place is the most advantageous option, when
clean closure is actually the best alternative. The potential consequence is an increased risk to human
health and the environment due to leaving the gas sampling assemblies in place. This error will be
controlled by having a high degree of confidence in the data such as waste inventory, contamination
levels, and the CSM. Additionally, as all sites within CAU 547 are currently controlled for

radiological purposes, and there is no proximal public receptor, the impact of this error is minimized.
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B.8.0 Step 7 - Develop the Plan for Obtaining Data

Step 7 of the DQO process selects and documents a design that will yield data that will best achieve
performance or acceptance criteria. Historical information, and other pertinent data collected to date

will be used to resolve the decisions outlined in the previous sections.

B.8.1 Process Knowledge

Historical operations, drawings, and photographs associated with CAU 547 are well documented

through multiple sources.

B.8.2 Radiological Inventory

Information regarding the radiological inventory within the gas sampling assemblies was collected
between 2007 and 2011. The ISOCS sampling of the gas sampling assemblies at each CAS has been

redundant, and sample locations were biased at locations presumed to contain the highest activities.

B.8.3 Conceptual Site Model

Historical information, modeling data, and other information have been collected to accurately

describe the CSM, and to identify the risks and benefits associated with each of the proposed CAAs.
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03/01/10

NSTec

Form CERTIFICATE OF DISPOSAL Rev. 01
‘RM-2217 (LOW LEVEL WASTE) Page 1 of 1

Nevada Test Site

This Certificate acknowledges that the following shipment(s) of waste have been disposed at the
Nevada Test Site Radioactive Waste Management Complex.

Shipment Number

Waste Stream
Identification #

Package #

Date of Disposal

DPL12004

LRY5LLFY07002

12L001

10 /‘?5’/’!

This certification is provided as a courtesy to the waste generator for information purposes only.

/s/: Robert Zion

WGS Signature

Waste Inspector

/s/: Burton Ford

Title

“RWMC \Sig nature

,Zf,ézij& 492{‘ ol

fRaferanna: OP-2151 304)

Title

so/o5 /i

Date

L5 gy

Date
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Form CERTIFICATE OF DISPOSAL Rev. 01
FRM-2217 (LOW LEVEL WASTE) Page 1 of 1
Nevada Test Site

This Certificate acknowledges that the following shipment(s) of waste have been disposed at the
Nevada Test Site Radioactive Waste Management Complex.

Waste Stream
Shipment Number Identification # Package # Date of Disposal

DPL12009 LRY5LLFY07002 12L019 /2 /_N/y

This certification is provided as a courtesy to the waste generator for information purposes only.

s: Robert Zion - /Z /%6{ /{'/

"'WGS Signature Date

__Waste Inspector
Title

B Isl: Ifurton Ford /L/"OCEC'; -2/

d RWMC Signature Date

a7z Sl,a seinli<T

Title

e moola(

fRafarancra:- NB_24181 204\



NSTec 03/01/10

Form CERTIFICATE OF DISPOSAL Rev. 01
‘RM-2217 (LOW LEVEL WASTE) Page 1 of 1
Nevada Test Site

This Certificate acknowledges that the following shipment(s) of waste have been disposed at the
Nevada Test Site Radioactive Waste Management Complex.

Waste Stream

Shipment Number Identification # Package # Date of Disposal
| DPL12016 LRY5LLFY07003 12L025 Cwigy-324 ) 3/ [2 / I
: e

This certification is provided a}a»cqurtesy to the waste generator for information purposes only.

/s/: Robert Zion 3 / Z ff?

"~ WGS Signature Date

WASTE INSPECTOR

Title
/sl: Jon Tanaka
/ ~ RWMC Signature ; &te

57

Title

A; b@\c‘ﬁo\!




S

Please print or type. (Form designed for use on elite {1 2—p‘|tcﬁ) typewriter.)

Form Approved. OMB No. 2050-0039

« | UNIFORM HAZARDOUS |1 Generator ID Number _ 2. Page 1of | 3. Emergency Response Phone 4, Manifest Tracking Number
WASTE MANIFEST NV3890090001 4 (ro2)295-0311 | () 0958279 FLE
5. Generator's Name and Mailing Address ] Generator's Site Address {if different than mailing addrass)
NSTEC FOR USDOE NSTEC FOR
P.O. BOX 98521, M/S NNSS-110 NEVADA NATIONAL SECURITY SITE, M/S NNS8-110
LAS VEGAS NV - 89183 MERCURY N 89023
Generator's Phone: (702)295-7365 :
§. Transporier 1 Company Name 3 ) U.S. EPAID Number 50000005389

CAST TRANSPORTATION

GENERATOR

U.S. EPA D Number

7. Transporter 2 Company Name

8. Designated Facility Name and Site Address 1.8, EPA ID Number

U.5. ECOLOGY : g :
HwY 95, 12°MI. SOUTH OF BEATTY _

BEATTY NV 85003

Faciitys Phone; (8003 239-3943 | NVT330010000
g3 | 9b.U.S. DOT Description {including Proper Shipping Name, Hazard Class, ID Number, 10. Containers 11. Total 12. Unit 13. Waste Cod
Hy | and Packing Group (if any)) o, e Quantiy VNG . Waste Codes
X |1.UN1208, waste Hexanes, 3, II 1 DF 1 K [DOO1

rRQ [2 UN1263, Waste Paint related material, 3, II (p001, DOI8) 1 DM 251 P o001 | D018 | D035

FO03 | FOOS
X {3 UN1726, wWaste Aluminum chloride, anhydrous, 8, II. 1 DF 4 P D003
| abpack. :
X N2929 Waste Toxic 1iquids, flammable, organic, n.o.s., 1 DF 5 P D001 | DO1%9
(3). II. Labpack.

_| 14. Spedial Handling Instructions and Additional Inforrnauon

1. ERG 128; PKGE 12-0052; PCB 0SD 3/26/12; LP 13-101S, 2. ERG 128; 12-0038; 13-0955 3. ERG 137; 12-0039; LP 13-
1015 4. ERG 131; 12-0040; Lp 13-1015. LOAD #12009, _

15. GENERATOR'S/OFFEROR'S GERTIFICATION: | hereby declare that the contenls of this consignment ara fully and accurately described above by the proper shlppmg name, and are classified, packaged,
marked and labeled/placarded, and are in all respects in proper condition for transport according to applicable international and national governmantal regutations, If export shipment and | am the Primary
Exporter, | certify that the contents of this consignment conform 1o the terms of the attached EPA Acknawledgment of Consent.
| certify that the waste minimization statement identified in 40 GFR 262.27(a) (if | am a large quantity generator) or (b) (if | am a small quaniity generator) is trus.

DESIGNATED FACILITY ————— {TR ANSPORTER] INT'L[<

Generator's/Offeror’s Printed/Typed Name ON BEHALE OF USDOE signature £ f T S ) 7 Month ™ Day — Year
CTRILO CARLOS GONZALES | /sl Cirilo Carlos Gonzales Q&QZL/&
16. International Shi t

" . R l___’ Import fa U.S. D Export from U.S. Port of entrylexit: PR
Transporer signafure (for exports only}: Date feaving U.S
17 Transporter Acknowiedgrment of Receipt of Materials o
Transporter 1 Printed/Typed Name Signature = ] “‘Month — Day Year

A : : Eric Chernin

fﬁ\‘a o Lcr“.r\ | /s/: Eric Che 167 PA
Transporter 2 Printed/Typed Name Sunatre - Month  Day  Year
18. Discrepancy . j
16 DamepRoe oo Soane D Quantity D Type D Residue D Partial Rejection ’ D Full Rejection

Manifest Reference Number:

18b. Alternate Facility {or Generator) LIS, EPA ID Number

Facility's Phone:
1Bc. Signature of Alternate Facility (or Generator) I Month  Day  Year

19. Hazardous Waste Report Management Method Codes (i.e., codes for hazardous waste treatment, disposal, and recycling systems)

1. 2 3 4.

20. Designated Facility Owner or Operator: Cerfification of receipt of hazardous materials covered by the manifest except as noted in item 18a

Printed/Typed Name Signature - Month ~ Day  Year

EPA Form 8700-22 (Rev. 3-05) Previous editions are obsolete. DESIGNATED FACILITY TO DESTINATION STATE (IF REQUIRED)



.t or type. (Form designed for use on elite (12-pitch) typewriter.)

Form Approved. OMB No. 2050-0039

AIFORM HAZARDOUS WASTE MANIFEST 21. Generator ID Numbsr 22 Page 2 23. Man'rfestTrad(ingNumher
(Continuation Sheet) NV38950090001 of & 000956279 FLE
24, Generator's Name NSTEC FOR USDOE
P,0, BOX 98521, M/S NNSS5-110
LAS VEGAS NV 89193
U5 EPAID Number
25. Transporter Company Name [
) U.S. EPA ID Number
26. Transporter ___ Company Mame '
27a. | 27b. U.S. DOT Description (including Proper Shipping Name, Hazard Class, ID Number, 28. Containers 29. Total 3. Unit
HM | and Packing Group {if any)) No. e Quantiy WMo, 3. Waste Codes
X |5. UN2924, waste Flammable liquids, corrosive, n.o.s., 3, 1 DF 10 P D001} DOO2! L2220
(8), IT. Labpack. :
X |6. UN1760, Waste Corrosjve liquids, n.o.s., 8, 1I. 1 DF 260 (i) D002
Labpack.
X [7. UN1593, wWaste Dichloromethane, 6.1, III, Toxic. 1 DF 20 P U080
Labpack.
x| X |B. UNT393, Waste Flammable Tiquids, n.o.s., 3, II. T DM 56 P D001 | DOOB| DO1B
(=) Labpack.
= 0019 p021| D022
wl
@[ x |9, UNI992, waste Flammable Tiquid, toxic, n.o.s., 3, 1 DM 153 | P | p001| DO19] D028
o (6.1), II. Labpack. _
uls4
X 51}0' NA3082, Hazardous waste, Tiquid, n,o.s. (epinephrine), 1 DF 10 P PO42
» III. .
X (11. NA3077, Hazardous waste, solid, n.0.s. {benzene), 9, 1 DM 12 P D018
IIT. =
X |12. NA3077, Hazardous waste, solid, n.o.s. (chromium, 1 DF 5 P D004 ! DOO6| DOO7
tead), 9, III. : _
D008 | pdOY| pOIT
X |13. NA3077, Hazardous waste, solid, n.o.s. (cadmium, 3 DM 747 P D005 | DOO6] DOO7
lead), 9, IIT. ’ 2
D008
X [14. NA3082, Hazardous waste, Tiquid, n.o.s. (cadmium, 1 DF 54 P D005 | D006 DOO7
lead), 9, IIT, . -
D0o08
32, Special Handling Instructions and Additional Information
5. ERG 132; 12-0042; LP 13-1015. 6. ERG 154; 12-0060; LP 13-1015. 7. ERG 160; 12-0047; LP 13-1015. 8. ERG 128;
12-0053; CODES D028, D029, D035, D039, D040, DO43, U002, uis4; Lp 13-1015—9+.ErRG 131; 12- 56; LP 13-1015. 10.
ERG 171; 12-0055; 13-106S. 11. ERG 171: 12-0026; 14-5295, 12. ERG 171; (12-0028} 14-5295. 13. ERG 171; 12-0029,-
0030, -0031; 070191191-1, 14, ERC 171; 12-0032; 070191190-0. LoAD #12009: A
| 33 Transporter Acknowledgment of Receipt of Materials
E_-I PrintedTyped Name Signature Month Day  Year
o
g | | 1 |
“z) 34, Transporter Acknowledgment of Receipt of Materials
é Printed/Typed Name Signature Month "~ Day  Year
! ! [
35. Discrepancy
=
|
5]
&
a i
i;: 36. Hazardous Waste Report Management Method Codes (i.2., codes for hazardous waste treatment, disposal, and recycling systems)
=
o | | l l
oWl
] :
- I l [ l

EPA Form 8700-22A (Rev. 3-05) Previous editions are obsolets,

DESIGNATED FACILITY TO DESTINATION STATE {IF REQUIRED)



GENERATOR

<

# _ _
| )

b or type. (Form désiqned for use on elite (12-pitcn) typewriter.) ’ Form Approved. OMB No. 2050-0039

JFORM HAZARDOUS WASTE MANIFEST | 21- Generator ID Number 22.Page 5 | 23 Manifest Tracking Number
_ (Continuation Sheet) NV3B90080001 of 4 0009 56279 FLE

24, Generator's Name NSTEC FOR USDOE

P.0. BOX 98521, M/S WNNSS-110

LAS VEGAS NV 89193
U.S. EPAID Number
25. Transporter Company Mame
U.S. EPAID Number
26. Transporter Company Name [
27a. | 27b.US. DOT Description (including Proper Shipping Name, Hazard Class, 1D Number, 28. Containers 29, Total 30. Unit 31. Waste Codes
HM | and Packing Group (if any)) No, Type Quantity | Wt.NVol. '
X |15. NA3077, Hazardous waste, solid, n.o.s. (lead), 9, III. o DM 155 P D008
X |16. NA3077, Hazardous waste, solid, n.o.s. (benzene, 2 DM 168 P p018| pO35{ FOO3
methyl ethyl ketone), 9, III.
FOOS
X |17. NA3082, Hazardous waste, liquid, n.o.s. (silver), 9, 1 DF & P p0il
I1I.
RQ|18. NA3082, Hazardous waste, liquid, n.o.s. (lead), 9, III i ; DF 43 o D008
(D008) .
X |19. UN3028, Batteries, dry, containing potassium hydroxide 2 DF 263 P

solid, 8, III.
Universal waste - Nickel-Cadmium Batteries.

X |20, UN280O, Batteries, wet, non-spillable, 8, ITI. 2 DF 87 P
Universal waste - Sealed Lead-Acid Batteries. z

X |21, UN3090, Lithium batteries, 9, II. 1 DF 110 P
Universal waste - Lithium Batteries.

22. Universal waste - Fluorescent Lamps. 11 DF 962 P
23, Universal wWaste - Broken Fluorescent Lamps. 2 DF 28 P

24, Universal Waste - Mercury Vapor Lamps. 1 CF 2 P

1138;12-0085;1202 EA;UW 13-1079. 22. PKGS 12-0073 To -0078,12-0092 TO -0096; 5403 LF;UW 13-0167. 23. PKGS 12

32. Special Handling Instructions and Additional Information

15. ERG 171;12-0033,-0048;14~5295. 16, ERG 171;12-0036,-0037;14-5295. 17. ERG 171;12-0046;070186618-12. 18. ERG
171;12-0057;13~1024, 19. ERG_154;12-0084,-0086;UW 13-0169. 20, ERG 154;12-0087,-0088;uw 070165670-0. 21. El!gm;2

0089;Uw 13-0168B. 24. PKG 12-0079:5 EA;UW 13-1083. tL0AD #12009.

| 33. Transporter Acknowledgment of Receipt of Materials
td| Printed(Typed Name Signature Month  Day  Year
[+ ' !
- | | [ |
D) 34 Transporter Acknowledgment of Receipt of Materials
é Printed/Typed Name " Signalure Month  Day  Year
- ;
I L4 1]
- 35, Discrapancy
i :
=
o
g
(78
iy
= 36. Hazardous Waste Report Management Method Codes (i 6., codes for hazardous waste treatment, disposal, and recycling systems)
= ‘ s
5 [ | l l
7]
1
o

EPA Form 8700-22A (Rev. 3-05) Previous editions are obsolete. DESIGNATED FACILITY TO DESTINATION STATE {IF REQUIRED)



b ) "']
' g

or type. (Form designed for use on elite (12-pitch) typewriter )

Form Approved. OMB No. 2050-0039

FORM HAZARDOUS WASTE MANIFEST | 21- Generator ID Numbsr ) 22. Page & 23. Manifest Tracking Number
' (Contintation Sheet) NV3890090001 of 4 000956279 FLE
24, Generator's Name NSTEC FOR USDOE ]
P.0. BOX 98521, M/S NNS5-110
LAS VEGAS NV 89193
) U.5. EPAID Number
25, Transporter ______ Company Name
U.S. EPAID Number
26. Transporter _ Company Name |
27a, | 27h. U.S,DOTDescripljon{indudingFmperShippIngName, Hazard Class, ID Number, 28. Containers 28 Total 30. Unit 1. Wa
i : . Waste Codes
HM | and Packing Group (if any)) No. Type Quantity Wt.Val,
25. universal waste - Sodium Lamps. 3 DF 60 P
26. Universal waste - Metal Halide Lamps. 2 DF 36 P
£7. Non-DOT, Non-RCRA Regulated, L3 quids. b ] DM 369 P
o 28. Non-DOT, NOn-RCRA Regulated, Liquids. 1 175 P
5
w
= 29. Non-DOT, Non-RCRA Regilated, Liquids. 1 DF 104 P
o

-
%

32. Special Handiing Instructions and Additional Information
25, PKGs 12-0080, -0083, -0091; 52 LAMPS; UW 13-1080. 26. PKGS 12-0081, -0090; 71 LAMPS; ww 13-1074. 27. PKG 12-
0062; LP 13-7747, 28. PKG 12-0063; LP 13-7747. 29. PKG 12-0065; LP 13-7747. LOAD #12009.

33 Transporter _____ Acknowledgment of Receipt of Materials

PrintedTyped Name

Signature -

I

Month  Day

Year

34, Transporier Acknowledgment of Receipt of Materials

TRANSPORTER

PrintedTyped Name

Signature

Monih Day

|

Year

35, Discrepancy

I I

36. Hazardous Waste Report Management Method Codes (i.e., codes for hazardous wasts freatment, disposal, and recycling systems)

|

DESIGNATED FACILITY

I I

I

EPA Farm 8700-22A (Rev. 3-05) Previous editions are obsolete.

DESIGNATED FACILITY TO DESTINATION STATE (IF REQUIRED)



)

2

NSTec 10/07/09
Form Rev. 01
FRM-0918 NTS LANDFILL LOAD VERIFICATION Page 1 of 2
SWO USE (Select One) AREA []23 [16 9/10C LANDFILL
For waste charactenization, approval, and/or assistance, contact Solid Waste Operation (SWO) at 5-7898.
REQUIRED: WASTE GERERATOR INFORMATION
(This form is for rolloffs, dump trucks, and other onsite disposal of materials.)
Waste Generator: Reed Poderis Phone Number: 5-0847
Location / Origin: CAU 547 CAS 09-99-06
ey
Waste Category: (check one) sz Commercial ﬁ. Industrial
Waste Type: B NTS Z [] Putrescrible 0 FFACO-onsite [] WAC Exception
(check one) [ Non-Putrescible [J Asbestos Containing Material [] FFACO-offsite [ Historic DOE/NV
Pollution Prevention Category: (check one) [X] Environmental management [ ] Defense Projects [] YMP
Pollution Prevention Category: (check one) [X] Clean-Up [] Routine
Method of Characterization: (check one) [] Sampling & Analysis [ Process Knowledge [X] Contents
Prohibited Waste at all three Radioactive waste; RCRA waste; Hazardous waste; Free liquids, PCBs above TSCA regulatory
NTS landfills: levels, and Medical wastes (needles, sharps, bloody clothing).

Additional Prohibited Waste
at the Area 9 U10C Landfill;

Sewage Sludge, Animal carcasses, Wet garbage (food waste); and Friable asbestos

REQUIRED: WASTE CONTENTS ALLOWABLE WASTES
Check all allowable wastes that are contained within this load:
NOTE: Waste disposal at the Area 6 Hydrocarbon Landfill must have come into contact with petroleum hydrocarbons or
coolants, such as: gasoline (no benzene, lead); jet fuel; diesel fuel: lubricants and hydraulics; kerosene; asphaltic

petroleum hydrocarbon; and ethylene glycol.

Acceptable waste at any NTS landfill: [] Paper [0 Rocks / unaltered geologic materials  [X] Empty containers

[] Asphalt Metal X Wood Soil [] Rubber (excluding tires) X Demolition debris
B Plastic Wire X Cable X Cloth [J Insulation (non-Asbestosform) [J Cement & concrete

] Manufactured items: (swamp coolers, furniture, rugs, carpet, electronic components, PPE, etc)

Additional waste accepted at the Area 23 Mercury Landfill: [] Office Waste [ ] FoodWaste [ Animal Carcasses

[] Asbestos [J] Friable [J Non-Friable (contact SWO if regulated load) Quantity:

Additional waste accepted at the Area 9 U10¢ Landfill:

[] Non-friable asbestos X Drained automobiles and military vehicles [ Solid fractions from sand/oiliwater

[] Light ballasts (contact SwO) [] Drained fuel filters (gas & diesel) [] Deconned Underground and Above

(] Hydrocarbons (contact SWO) [] Other Ground Tanks

Additional waste accepted at the Area 6 Hydrocarbon Landfill: [ ¥
[J Septicsludge [ Rags [ Drained fuel filters (gas & diesel) [] Crushed non-teme plated oil filters

[] Plants [J Soil [] Sludge from sand/oil/water separators [J PCBs below 50 parts per million

REQUIRED: WASTE GENERATOR SIGNATURE

Initials: (if initialed, no radiological clearance is necessary.)

The above mentioned waste was generated outside of a Controlled Waste Management A

knowledge, does not contain radiological materials.

To the best of my knowledge, the waste described above contains only those materials t!
site. | have verified this through the waste characterization method identified above and

prohibited and allowable waste items. | have contacted Property Management and have

is approved for disposal in the landfill.

Print Name: //JZ’ “fts7

7

oHrd z./ ’

Radiological Survey Release for Waste Disposal
RCT Initials
This container/load meets the criteria for no
added man-made radioactive material
|V This container/load meets the criteria for
Radcon Manual Table 4.2 release limits.
This container/load is exempt from survey

due fo progess knawledge and origin.

: | SIGNATURE: ;. o %2212
: | /sl Signature . DATE:
Signature: _/s/. Brian Konrad Date: 7 9 Zf/‘ 2 ﬂon Filg s

[

Note: “Food waste, office trash and animal carcasses do not require a radiological clearance. Freon-containing appliances

must have signed removal certification statement with Load Verification.”

SWO USE ONLY

Load Weight (net from i’é’h"—,ﬂbéstimate): / 4/65 v/ Signature of Certifier: Is/: Signature on File

r — J

r
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Use Restriction Information

CAU Number/Description: CAU 547/Miscellaneous Contaminated Waste Sites

Applicable CAS Number/Description: CAS 02-37-02/Gas Sampling Assembly

Contact (Activity Lead/Activity): Tiffany A. Lantow/Industrial Sites

FFACO Use Restriction Physical Description:

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

UR Point Northing Easting
1 4,109,769.903 582,868.126
2 4,109,757.604 582,858.475
3 4,109,762.400 582,782.030
4 4,109,800.155 582,785.212
5 4,109,794.336 582,870.551

Depth: 2 feet
Survey Source (GPS, GIS, etc): GIS
Basis for FFACO UR:

Summary Statement: This FFACO use restriction (UR) was implemented to protect site workers from inadvertent
exposure to radiological contaminants. Based on available process knowledge and existing radiological survey
data, the gas sampling assembly at the MULLET site is known to be internally contaminated with radionuclides. The
site was closed in place with administrative controls by placing a steel casing over vertical expansion joint and
constructing an engineered soil cover over piping and exposed sections of the gas sampling assembly components.

Contaminants Table:

Maximum Concentration of Contaminants for CAU 547
CAS 02-37-02, Gas Sampling Assembly
Consti 95™ Upper Confidence Limit 95™ Upper Confidence Limit
onstituent o .
Activity (curies) Mass (grams)

Pu-238 2.68E-03 1.57E-04
Pu-239 1.29E-01 2.08E+00
Pu-240 2.88E-02 1.26E-01
Pu-241 9.93E-02 9.65E-04
Am-241 2.93E-02 8.54E-03
Total 2.89E-01 2.21E+00

Site Controls: Three-strand wire fence, concrete barriers, concrete monuments, use restriction warning signs

UR Maintenance Requirements:

Description: Quarterly visual inspections will be performed for 2 years and annually thereafter. In addition,
inspections will be conducted if precipitation occurs in excess of 1.0 inch in a 24-hour period. Progressive
monitoring will be performed according to the post-closure plan if contamination is identified. This UR must be
entered into the NNSA/NSO Facility Information Management System (FIMS) and FFACO databases.

Inspection/Maintenance Frequency: Quarterly for 2 years, annually thereafter

Note: Effective upon acceptance of closure documents by NDEP Page 1 of 2



The future use of any land related to this Corrective Action Unit (CAU), as described by the
above surveyed location, is restricted from any DOE or Air Force activity that may alter or
modify the containment control as approved by the State and identified in the CAU CR or

other CAU documentation unless appropriate concurrence is obtained in advance.

Comments: See the Closure Report for additional information on the condition of the site.

/s/: Tiffany Lantow R 7//7 2077

— b i

Submitted By:

Note: Effective upon acceptance of closure documents by NDEP Page 2 of 2



Point 4
N 4,109,800.155 m
E 582,785.212 m

Point 5
N 4,109,794.336 m
E 582,870.551 m

Point 3
N 4,109,762.400 m

E 582.782.030
’ _ N 4,109.757.604 m

E 582,858.475 m

Explanation
: Use Restriction Boundary

CORRECTIVE ACTION SITE 02-37-02, GAS SAMPLING ASSEMBLY (MULLET)
USE RESTRICTION BOUNDARY




CAU 547 Closure Report
Section: Appendix D
Revision: 0

Date: July 2012

THISPAGE INTENTIONALLY LEFT BLANK



Use Restriction Information

CAU Number/Description: CAU 547/Miscellaneous Contaminated Waste Sites

Applicable CAS Number/Description: CAS 03-99-19/Gas Sampling Assembly

Contact (Activity Lead/Activity): Tiffany A. Lantow/Industrial Sites

FFACO Use Restriction Physical Description:

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

UR Point Northing Easting
1 4,100,661.223 585,975.038
2 4,100,661.504 585,959.027
3 4,100,792.853 585,891.883
4 4,100,795.128 585,886.524
5 4,100,802.756 585,883.778
6 4,100,806.444 585,886.409
7 4,100,810.528 585,895.261
8 4,100,809.149 585,901.500
9 4,100,803.749 585,905.112
10 4,100,795.974 585,904.301

Depth: 2 feet
Survey Source (GPS, GIS, etc): GIS
Basis for FFACO UR:

Summary Statement: This FFACO use restriction (UR) was implemented to protect site workers from inadvertent
exposure to radiological contaminants. Based on available process knowledge and existing radiological survey
data, the gas sampling assembly at the TEJON site is known to be internally contaminated with radionuclides. The
site was closed in place with administrative controls by placing a steel casing over the sampling can and
constructing an engineered soil cover over piping and exposed sections of the gas sampling assembly components.

Contaminants Table:

Maximum Concentration of Contaminants for CAU 547
CAS 03-99-19, Gas Sampling Assembly
Consti 95™ Upper Confidence Limit 95™ Upper Confidence Limit
onstituent o .
Activity (curies) Mass (grams)

Pu-238 2.03E-01 1.19E-02
Pu-239 9.79E+00 1.57E+02
Pu-240 1.67E-01 7.31E-01
Pu-241 3.11E+00 3.02E-02
Am-241 5.06E-01 1.48E-01
Total 1.38E+01 1.58E+02

Site Controls: Three-strand wire fence, concrete barriers, concrete monuments, use restriction warning signs

UR Maintenance Requirements:

Description: Quarterly visual inspections will be performed for 2 years and annually thereafter. In addition,
inspections will be conducted if precipitation occurs in excess of 1.0 inch in a 24-hour period. Progressive
monitoring will be performed according to the post-closure plan if contamination is identified. This UR must be
entered into the NNSA/NSO Facility Information Management System (FIMS) and FFACO databases.

Note: Effective upon acceptance of closure documents by NDEP Page 1 of 2



Inspection/Maintenance Frequency: Quarterly for 2 years, annually thereafter

The future use of any land related to this Corrective Action Unit (CAU), as described by the
above surveyed location, is restricted from any DOE or Air Force activity that may alter or
modify the containment control as approved by the State and identified in the CAU CR or

other CAU documentation unless appropriate concurrence is obtained in advance.

Comments: See the Closure Report for additional information on the condition of the site.

/s/: Tiffany Lantow - B
Submitted By: y Date: /// ?/Zﬁ/z

Note: Effective upon acceptance of closure documents by NDEP Page 2 of 2



Point 7
Point 6 N 4,100,810.528 m
N 4,100,806.444 m E 585.895.261 m

E 585,886.409 m :
Point 8

Point 5 N 4,100,809.149 m

N 4,100,802.756 m E 585,901.500 m
E 585,883.778 m

Point 9
N 4,100,803.749 m

Point 4 E 585,905.112 m
N 4,100,795.128 m

E 585,886.524 m .
Point 10

Point 3 ' N 4.100,795.974 m
N 4,100,792.853 m E 585.904.301 m
E 585.891.883 m

Point 1
N 4,100,661.223 m

Point 2 E 585,975.038 m
N 4,100,661.504 m

E 585,959.027 m

Explanation
: Use Restriction Boundary

CORRECTIVE ACTION SITE 03-99-19, GAS SAMPLING ASSEMBLY (TEJON)
USE RESTRICTION BOUNDARY
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Use Restriction Information

CAU Number/Description: CAU 547/Miscellaneous Contaminated Waste Sites

Applicable CAS Number/Description: CAS 09-99-06/Gas Sampling Assembly

Contact (Activity Lead/Activity): Tiffany A. Lantow/Industrial Sites

FFACO Use Restriction Physical Description:

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

UR Point Northing Easting
1 4,108,307.006 585,151.624
2 4,108,312.336 585,140.544
3 4,108,318.557 585,138.764
4 4,108,405.169 585,206.065
5 4,108,454.620 585,240.256
6 4,108,457.160 585,235.986
7 4,108,469.830 585,244.846
8 4,108,473.531 585,252.286
9 4,108,457.540 585,258.206
10 4,108,438.340 585,247.716
11 4,108,437.140 585,232.816
12 4,108,402.109 585,210.345
13 4,108,397.309 585,217.406
14 4,108,409.459 585,200.235

Depth: 2 feet

Survey Source (GPS, GIS, etc):
Basis for FFACO UR:

Summary Statement:

GIS

This FFACO use restriction (UR) was implemented to protect site workers from inadvertent

exposure to radiological contaminants. Based on available process knowledge and existing radiological survey

data, the gas sampling assembly at the PLAYER site is known to be internally contaminated with radionuclides. The

site was closed in place with administrative controls by placing steel casings over the vertical expansion joint, the

accelerometer, and the wellhead, and constructing an engineered soil cover over piping and exposed sections of

the gas sampling assembly components.

Contaminants Table:

Maximum Concentration of Contaminants for CAU 547
CAS 09-99-06, Gas Sampling Assembly
Constituent Nominal Activity (curies) Nominal Mass (grams)

Am-241 2.04E+00 1.96E-02
Pu-238 2.24E-01 1.30E-02
Pu-239 1.08E+01 1.72E+02
Pu-240 2.41E+00 1.05E+01
Pu-241 8.32E+00 7.99E-02
Pu-242 2.24E-04 5.71E-02

Total 2.38E+01 1.83E+02

Site Controls: Three-strand wire fence, concrete barriers, concrete monuments, use restriction warning signs

Note: Effective upon acceptance of closure documents by NDEP Page 1 of 2



UR Maintenance Requirements:

Description: Quarterly visual inspections will be performed for 2 years and annually thereafter. In addition,
inspections will be conducted if precipitation occurs in excess of 1.0 inch in a 24-hour period. Progressive
monitoring will be performed according to the post-closure plan if contamination is identified. This UR must be
entered into the NNSA/NSO Facility Information Management System (FIMS) and FFACQO databases.

Inspection/Maintenance Frequency: Quarterly for 2 years, annually thereafter

The future use of any land related to this Corrective Action Unit (CAU), as described by the
above surveyed location, is restricted from any DOE or Air Force activity that may alter or
modify the containment control as approved by the State and identified in the CAU CR or

other CAU documentation unless appropriate concurrence is obtained in advance.

Comments: See the Closure Report for additional information on the condition of the site.

ﬂ Tiffany Lantow Date: 7//7/26?Z

Submitted By:

Note: Effective upon acceptance of closure documents by NDEP Page 2 of 2
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PHOTOGRAPH LOG

PHOTOGRAPH
NUMBER DATE DESCRIPTION

1 03/02/2011 | CAS 02-37-02 (MULLET), Before Closure Activities, Looking East

2 08/29/2011 | CAS 02-37-02 (MULLET), Placement of Clean Fill, Looking East

3 08/31/2011 CAS 02-37-02 (_MULLET), Voids and Hole in Concrete Pad Filled with
Concrete, Looking Southeast

4 09/02/2011 | CAS 02-37-02 (MULLET), Delivery of Soil, Looking Southeast

5 09/09/2011 | CAS 02-37-02 (MULLET), Compaction of Soil Cover, Looking East

6 09/12/2011 CAS 02-37-02 (MULLET), Raised and Leveled Concrete Pad, Construction of
Soil Cover, Looking East

7 09/14/2011 | CAS 02-37-02 (MULLET), Placement of Casing, Looking Northeast

8 09/19/2011 | CAS 02-37-02 (MULLET), Construction of Soil Cover, Looking Southeast

9 09/26/2011 | CAS 02-37-02 (MULLET), Placement of Jersey Barrier, Looking Southwest

10 09/26/2011 C_AS 02-37-02_ (MU.LLET),.Fence, Je.rsey Barriers, Use Restriction Warning
Sign, and Radiological Posting, Looking East

11 09/26/2011 | CAS 02-37-02 (MULLET), Completed Soil Cover, Looking Southeast

12 10/04/2011 | CAS 02-37-02 (MULLET), After Closure Activities, Looking East

13 03/02/2011 CAS 03-99-19 (TEJON), BERNALILLO before Closure Activities, Looking
South

14 03/02/2011 | CAS 03-99-19 (TEJON), TEJON before Closure Activities, Looking North

15 11/08/2011 | CAS 03-99-19 (TEJON), Sampling Can at TEJON
CAS 03-99-19 (TEJON), Placement of Casing Over the Sampling Can at

16 11/08/2011 TEJON, Looking North

17 11/08/2011 | CAS 03-99-19 (TEJON), Soil in Casing Over the Sampling Can at TEJON

18 11/09/2011 | CAS 03-99-19 (TEJON), Compaction of Soil at TEJON, Looking South
CAS 03-99-19 (TEJON), Removal of the Vertical Vent Pipe at

19 11/16/2011 BERNALILLO, Looking South

20 11/17/2011 CAS _03—99—19 (TEJON), Raised and Leveled Concrete Pad at TEJON,
Looking Northeast

21 11/22/2011 CAS _03—99—19 (TEJON), Construction of Soil Cover at BERNALILLO,
Looking South

99 11/23/2011 CAS 03-99-19 (TEJON), Completed Soil Cover at BERNALILLO,
Looking Southeast

23 03/15/2012 | CAS 03-99-19 (TEJON), TEJON after Closure Activities, Looking North

24 03/15/2012 | CAS 03-99-19 (TEJON), After Closure Activities, Looking Northwest

25 03/15/2012 CAS 03-99-19 (TEJON), BERNALILLO after Closure Activities, Looking

Southwest

E-1
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PHOTOGRAPH
NUMBER DATE DESCRIPTION

2 03/02/2011 CA_S 99-99-06 (I_DLAYER), PLAYER Vertical Expansion Joint before Closure
Activities, Looking South

27 03/02/2011 (E:aAstS 09-99-06 (PLAYER), Accelerometer before Closure Activities, Looking

28 03/02/2011 CAS 09-99-06 (PLAYER), YORK Crater before Closure Activities, Looking
North

29 03/02/2011 CAS 99—99—06 (PLAYER), YORK Wellhead before Closure Activities,
Looking North

30 01/18/2012 CAS 99—99—06 (PLAYER), Construction of Access Road in YORK Crater,
Looking East

31 01/30/2012 | CAS 09-99-06 (PLAYER), Construction of Soil Cover, Looking Northwest

32 02/01/2012 CAS 99—99—06 (PLAYER), Raised and Leveled Concrete Pad at PLAYER,
Looking Southeast

33 02/08/2012 | CAS 09-99-06 (PLAYER), Placement of Casing at PLAYER, Looking South

34 02/08/2012 CAS _09—99—06 (PLAYER), Placement of Casing Over YORK Wellhead,
Looking South

35 02/09/2012 CAS _09-99-06 (PLAYER), Casing Over Accelerometer and Soil Cover,
Looking Northeast

36 02/13/2012 | CAS 09-99-06 (PLAYER), Soil Cover near YORK, Looking South

37 02/14/2012 | CAS 09-99-06 (PLAYER), Benches on YORK Crater Slope, Looking South

38 02/22/2012 CAS 09-99-96 (PLAYER), Construction of Soil Cover on YORK Crater
Slope, Looking Southeast

39 02/28/2012 CAS 09-99-96 (PLAYER), Construction of Soil Cover on YORK Crater
Slope, Looking Southwest

40 03/07/2012 CAS _09-99-06 (PLAYER), Compaction of Soil Cover on YORK Crater Slope,
Looking South

41 03/08/2012 | CAS 09-99-06 (PLAYER), Construction of Soil Cover, Looking West

42 03/14/2012 CAS 09-99-(_)6 (PLAYER), Construction of Soil Cover on YORK Crater
Slope, Looking South

43 04/25/2012 | CAS 09-99-06 (PLAYER), After Closure Activities, Looking Southwest

44 04/25/2012 | CAS 09-99-06 (PLAYER), After Closure Activities, Looking Northeast

45 06/28/2012 CAS _09—99—06 (PLAYER), Completed Soil Cover on YORK Crater Slope,
Looking South

46 06/28/2012 | CAS 09-99-06 (PLAYER), Completed Soil Cover, Looking South
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Photograph 1. CAS02-37-02 (MULLET), Before Closure Activities,
Looking East, 03/02/2011

Photograph 2: CAS 02-37-02 (MULLET), Placement of Clean Fill,
Looking East, 08/29/2011
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Photograph 3: CAS 02-37-02 (MULLET), Voids and Hole in Concrete Pad
Filled with Concrete, Looking Southeast, 08/31/2011

Photograph 4: CAS 02-37-02 (MULLET), Delivery of Sail,
Looking Southeast, 09/02/2011
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Photograph 5: CAS 02-37-02 (MULLET), Compion of Soil Cover,
Looking East, 09/09/2011

Photograph 6: CAS 02-37-02 (MULLET), Raised and Leveled Concrete Pad,
Construction of Soil Cover, Looking East, 09/12/2011
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Photograph 7: CAS 02-37-02 (MULLET), Placement of Casing,
Looking Northeast, 09/14/2011

Photograph 8: CAS 02-37-02 (MULLET), Construction of Soil Cover,
Looking Southeast, 09/19/2011
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Photograph 9: CAS 02-37-02 (MULLET), Placement of Jersey Barrier,
Looking Southwest, 09/26/2011
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Photgraph 10: CAS02-37-02 (MULLET), Fence, Jersey Barriers,
Use Restriction Warning Sign, and Radiologica Posting, Looking East, 09/26/2011
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Photograph 11: CAS 02-37-02 (MULLET), Completed Soil Cover,
Looking Southeast, 09/26/2011

Photograph 12: CAS 02-37-02 (MULLET), After Closure Activities,
Looking East, 10/04/2011
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Photograph 13: CAS 03-99-19 (TEJON), BERNALILLO before Closure Activities,
Looking South, 03/02/2011

Photograph 14: CAS - orelectlities,
Looking North, 03/02/2011
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Photograph 16: CAS 03-99-19 (TEJON), Placement of Casing Over the
Sampling Can at TEJON, Looking North, 11/08/2011
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Photograph 17: CAS 03-99-19 (TEJON),
Soil in Casing Over the Sampling Can at TEJON, 11/08/2011

Photograph 18: CAS 03-99-19 (TEJON), Compaction of Soil at TEJON,
Looking South, 11/09/2011
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Photograph 19: CAS 03-99-19 (TEJON), Removal of the
Vertical Vent Pipeat BERNALILLO, Looking South, 11/16/2011

Photograph 20: CAS 03-99-19 (TEJON), Raised and Leveled
Concrete Pad at TEJON, Looking Northeast, 11/17/2011
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Photograph 21: CAS 03-99-19 (TEJON), Construction of Soil Cover at
BERNALILLO, Looking South, 11/22/2011

Photograph 22: CAS 03-99-19 (TEJON), Completed Soil Cover at
BERNALILLO, Looking Southeast, 11/23/2011
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Photograph 23: CAS 03-99-19 (TEJON), TEJON after Closure ctivities,
Looking North, 03/15/2012

Photograph 24: CAS 03-99-19 (TEJON), After Closure Activities,
Looking Northwest, 03/15/2012
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Photograph 25: CAS 03-99-19 (TEJON), BERNALILLO after
Closure Activities, Looking Southwest, 03/15/2012

Photograph 26: CAS 09-99-06 (PLAYER), PLAYER Vertical Expansion Joint before
Closure Activities, Looking South, 03/02/2011
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Photograph 27: CAS 09-99-06 (PLAY ER), Accel erometer before
Closure Activities, Looking East, 03/02/2011

Photograph 28: CAS 09-99-06 (PLAYER), YORK Crater before
Closure Activities, Looking North, 03/02/2011
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Photograph 29: CAS 09-99-06 (PLAYER), Y ORK Wellhead before
Closure Activities, Looking North, 03/02/2011

Photograph 30: CAS 09-99-06 (PLAY ER), Construction of Access Road in
YORK Crater, Looking East, 01/18/2012

E-17




CAU 547 Closure Report
Section: Appendix E
Revision: 0

Date: July 2012

Photograph 31: CAS 09-99-06 (PLAY ER), Construction of Soil Cover,
Looking Northwest, 01/30/2012
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Photograph 32 CAS 09 99-06 (PLAYER) Raised and Leveled
Concrete Pad at PLAY ER, Looking Southeast, 02/01/2012
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Photograph 33: CAS 09-99-06 (PLAYER), Placément of Cas ng at
PLAYER, Looking South, 02/08/2012

Photograph 34: CASQ09- 99 06 (PLAY ER), Placement of Cas ng Over
YORK Wellhead, Looking South, 02/08/2012
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Photograph 35: CAS 09-99-06 (PLAY ER), Casing Over Accel erometer and
Soil Cover, Looking Northeast, 02/09/2012

Photograph 36: CAS 09-99-06 (PLAY ER), Soil Cover near YORK,
Looking South, 02/13/2012
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Photograph 37: CAS 09-99-06 (PLAY ER), Benches on YORK Crater Slope,
Looking South, 02/14/2012
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Photograph 38: CAS 09-99-06 (PLAY ER), Construction of Soil Cover on

YORK Crater Slope, Looking Southeast, 02/22/2012
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Photograph 39: CAS 09-99-06 (PLAY ER), Construction of Soil Cover on
YORK Crater Slope, Looking Southwest, 02/28/2012

Photograph 40: CAS 09-99-06 (PLAY ER), Compaction of Soil Cover on
YORK Crater Slope, Looking South, 03/07/2012

E-22




CAU 547 Closure Report
Section: Appendix E
Revision: 0

Date: July 2012

Photograph 41: CAS 09-99-06 (PLAY ER), Construction of Soil Cover,
Looking West, 03/08/2012

Photograph 42: CAS 09-99-06 (PLAY ER), Construction of Soil Cover on
YORK Crater Slope, Looking South, 03/14/2012
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Photograph 43: CAS 09-99-06 (PLAYER), YORK Casing and Soil Cover on
YORK Crater Slope, Looking Southwest, 04/25/2012

Photograph 44: CAS 09-99-06 (PLAY ER), After Closure Activities,
Looking Northeast, 04/25/2012
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Photograph 45: CAS 09-99-06 (PLAY ER), Completed Soil Cover on
YORK Crater Slope, Looking South, 06/28/2012

Photograph 46: CAS 09-99-06 (PLAY ER), Completed Soil Cover,
Looking South, 06/28/2012
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APPENDIX F

POST-CLOSURE PLAN

*As presented and published in the approved Corrective Action Decision Document/Corrective
Action Plan for Corrective Action Unit 547: Miscellaneous Contaminated Waste Sites, Nevada
National Security Site, Nevada, 2011, DOE/NV--1463. Las Vegas, NV.
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Progressive Monitoring Approach for CAU 547

1.0 INTRODUCTION

Corrective Action Unit (CAU) 547, Miscellaneous Contaminated Waste Sites, consists of sites
that were a result of direct gas sampling activities during underground safety tests. The gas
sampling piping, equipment, and instrumentation were left in place following these tests. A
progressive monitoring approach will be used to provide a protective and cost effective method
to monitor the CAU 547 sites and address potential contaminant migration in the future.

CAU 547 consists of the following three Corrective Action Sites (CASS):

e CAS 02-37-02, Gas Sampling Assembly (resulting from the MULLET test)

* CAS 03-99-19, Gas Sampling Assembly (resulting from the TEJON and
BERNALILLO tests)

* CAS 09-99-06, Gas Sampling Assembly (resulting from the PLAYER test)

2.0 ROUTINE POST-CLOSURE MONITORING
AND INSPECTIONS

The CAU 547 CASs will be closed in place by covering the exposed piping and equipment with
a 2-foot soil cover, installing concrete barriers and steel casings, and implementing a use
restriction (UR) to prohibit unauthorized intrusive activities. Post-closure inspections and
monitoring will be required to verify that integrity and effectiveness of the covers are being
maintained, and to identify repairs to correct the effects of settling, subsidence, erosion, or other
impacts to the cover effectiveness.

The approach for long term monitoring is described below. However, if any changes are required
to this approach, these will be documented in the Closure Report. The CADD/CAP will not
require modification.

2.1 INSPECTIONS

For the first two years following placement of the covers, quarterly visual site inspections will be
completed at the CAU 547 sites. Annual inspections will be performed in the following years.
Inspections will be conducted to verify that the UR warning signs are in place and readable and
that the UR has been maintained. In addition, the soil covers will be inspected for cracks, animal
burrows, or other evidence of subsidence or erosion, and the integrity of the soil covers will be
verified. In particular, the sloped section of the PLAYER site will be monitored for indications
of erosion. Concrete barriers and steel casings will be visually inspected to verify integrity,
stability, and that berms are present along the base as constructed.

In addition, non-scheduled inspections will be conducted if precipitation occurs in excess of
1.0 inch in a 24-hour period at the nearest rain gauge to each site (to be specified). These
inspections will be conducted to verify the continued integrity of the soil covers and document
erosion or other conditions requiring repair.



Signs and barriers will be repaired or replaced as necessary. If burrows greater than 6 inches
deep are observed and/or if erosion/subsidence greater than 6 inches deep and 3 feet long is
observed, notification to the Nevada Division of Environmental Protection (NDEP) will be
made, the damaged area(s) will be radiologically surveyed prior to repair, and repairs will be
made within 90 calendar days of discovery. If contamination is not detected above action levels,
no additional monitoring will be required.

The inspection results will be documented in the annual combined post-closure letter report for
closed non-Resource Conservation and Recovery Act (RCRA) CAUs and submitted to NDEP.
The post-closure letter report will include a discussion of observations made during the
inspections, and provide a summary of repair and maintenance activities. In addition, copies of
the completed inspection checklists will be included in the post-closure letter report.

2.2 MAINTENANCE AND REPAIR

Any identified maintenance or repair requirements will be reported to NDEP and completed
within 90 calendar days of discovery. Repair work shall preserve the intent of the cover design.
If the cover repair requires the modification of the cover design, the U.S. Department of Energy,
National Nuclear Security Administration Nevada Site Office (NNSA/NSQO) shall present a
formal design modification request to NDEP prior to making the design modification. All repair
and maintenance activities will be documented in writing at the time of the repair and included in
the annual combined post-closure letter report for non-RCRA CAUs.

2.3 RADIOLOGICAL SURVEYS

As part of the closure process, baseline radiological surveys will be conducted at each site after
remedial action is complete to document conditions at closure. While not part of the FFACO
process, the newly constructed soil cover over the pipe at CAS 03-99-19
(TEJON/BERNALILLO) will be evaluated in accordance with the Nevada National Security
Site (NNSS) Radiation Safety Prime Contractor’s (RSPC) radiological control program and
down posted, if possible, from a Contaminated Area (CA) to an Underground Radioactive
Material Area (URMA) to facilitate future inspections. CAS 02-37-02 (MULLET) is expected to
remain a CA because of contaminated soil at this site. The soil cover will remain posted as a

CA because of the likelihood of contamination spreading onto it from the surrounding soils.
CAS 09-99-06 (PLAYER) is expected to remain an URMA.

Radiological controls, boundaries, and postings will remain in effect at these sites. The sites will
be incorporated into the NNSS RSPC demarcation maintenance program for long-term
maintenance and will be surveyed to monitor and control the potential for radiological
contamination migration. Surveys will be conducted at a minimum frequency of every four
years for an URMA and two years for a CA and will be performed in accordance with approved
Radiological Control Department procedures and technical basis documents, including
TBD-P260-015, Radiological Posting of Outdoor Areas, TBD-P260-033, Removable Soil
Contamination Survey: Stomp and Tromp, and TBD-P260-038, Demarcation Maintenance
Program. Contamination migration outside of the posted areas will trigger additional posting of
the area(s), notification to NDEP, and further evaluation as described in the progressive
monitoring approach (Section 3.0).



Table 1 summarizes the post-closure inspection and monitoring activities that will be conducted,
the compliance criteria established for each activity, and the actions required if the compliance
criteria are exceeded.

TABLE 1. PROGRESSIVE APPROACH FOR CAU 547

PROGRESSIVE MONITORING BASELINE/ACCEPTABLE URIEEIS e el
STEP CONBTTIEN FOR PROGRESSING TO THE
NEXT STEP
Step 1: Routine Monitoring Contamination is not detected General area removable alpha
above action levels; no additional | contamination is detected in
monitoring will be required. damaged areas above the
CA limits.
Step 2: Evaluate Source The contamination source is The source is either determined
(i.e., CAU 547 or nearby sites) | determined not to be from to be CAU 547 or a source
CAU 547. Resume routine cannot be determined.
monitoring.
Step 3: Evaluate Extent Contamination is less than Contamination is greater than
of Contamination 4 square feet 4 square feet
 Radiological surveys of the and/or
repaired areas for next two Additional contamination
* Discontinue radiological quarterly monitoring.
surveys if additional
contamination not detected.
Step 4: Perform Air No airborne hazard exists or air | Airborne hazard exists or air
Sampling sampling indicates that the sampling indicates that the
source is not CAU 547. Air source is CAU 547.
sampling will be discontinued.
Step 5: Evaluate Design Design effective, increased Design for a CAS or portion of
for Effectiveness monitoring will continue. a CAS shown not to be
effective, propose design
changes to NDEP for approval
and implementation.

CA limits are consistent with DOE Orders and are currently specified within the Nevada Test Site Radiological
Control Manual Table 2-2.

NDEP: Nevada Division of Environmental Protection
UR: Use restriction




3.0 PROGRESSIVE MONITORING APPROACH

As described in Section 2.0, visual inspections will be conducted periodically, and in the event
that precipitation occurs in excess of 1.0 inch in a 24-hour period. Radiological surveys will be
conducted as part of the repairs and maintenance activities to determine if there has been a
potential release of radioactive material from these sites as a result. These steps are described
below and in Table 1. These are also shown in Figure 1.

Routine Monitoring: Visual inspections will be conducted quarterly for the first two years,
then annually and in the event that precipitation occurs in excess of 1.0 inch in a 24-hour period.
If burrows are observed and/or if erosion/subsidence greater than 6 inches deep and 3 feet long is
observed, NDEP will be notified, the damaged area(s) will be radiologically surveyed prior to
repair, and repairs will be made within 90 calendar days of discovery. If contamination is not
detected above action levels, no additional monitoring will be required.

The post-closure program will be evaluated to determine whether the frequency and/or approach
should be modified. If there is no additional radiation detected during the monitoring
evaluations, NNSA/NSO may request that the frequency and/or complexity of monitoring

be adjusted.

Minor Contamination is Detected: If general area removable alpha contamination is detected
in damaged areas above CA limits, then an evaluation will be performed to determine the source
of the contamination. If the source of the contamination is determined not to be from CAU 547,
then no additional monitoring will be required and routine monitoring will resume. The
following lines of inquiry will be used as appropriate to guide the evaluation and determine if the
contamination is attributable to CAU 547:

e Is the pipe exposed, and/or is there evidence of a breach?

e Do radiological surveys indicate that the contamination is highest in the immediate
vicinity of the damaged area, consistent with a compromised pipe, or is it widespread
indicating a source other than CAU 5477?

e |s contamination present in or on the clean fill material within the damaged area,
indicating the source of contamination is from a compromised pipe, or is it primarily on
the surface of the berms, indicating a source other than CAU 547?

e Are the contaminants similar to what is in the pipe indicating the source of contamination
is from a compromised pipe, or dissimilar, indicating a source other than CAU 547?

If the evaluation described above determines that the source of contamination is CAU 547, then
the extent of contamination will be evaluated using approved radiological survey methods and
techniques. For areas where contamination is less than 4 square feet, repairs will be made, and
the following two quarterly inspections will require radiological surveys of the repaired areas.
These radiological surveys of the repaired areas will be discontinued if no additional
contamination above CA limits is detected. If additional contamination is discovered during the
quarterly surveys, then additional evaluation will be performed to determine the source of the
contamination and determine if additional repairs are required.



FIGURE 1. DECISION TREE FOR THE CAU 547 SITES MONITORING
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Contamination Detected in Larger Areas: If the extent of removable alpha contamination
detected above CA limits is greater than 4 square feet, and if there is a potential risk for spread of
contamination outside the posted area, then air sampling/monitoring will be implemented in
accordance with approved Radiological Control Department procedures and technical basis
documents to determine if an airborne hazard exists. Data from multiple air samplers should be
compared to the CAU 547 information to determine if the contamination, if present, is most
likely from CAU 547 or most likely from another source (non-CAU 547).

After 2 weeks of consecutive air sampling, if the source of the contamination has been repaired,
and an airborne radioactivity hazard is proven not to exist, air sampling can be discontinued. If
an airborne radioactivity hazard exists that is related to CAU 547, then the design for that CAS
will be evaluated for effectiveness. In areas where the design is not effective, changes will be
proposed to NDEP through the Record of Technical Change or revision process and
implemented after approval. In addition, where contamination is greater than 20 square feet, the
design for that CAS or portion of a CAS will be evaluated for effectiveness. Changes will be
proposed as above if the design is shown not to be effective.
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National Security Technologies, LLC, 2010. Evaluating Surface Contamination vs. Airborne
Resuspension Potential. WP-P260-028. Las Vegas, NV.
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