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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/NSO], 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 III 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 PURPOSE 
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/NSO], 2011). The 
CADD/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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FIGURE 1
CORRECTIVE ACTION UNIT 547 SITE LOCATION MAP

CAS 03-99-19 
(TEJON)
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CAS 09-99-06 
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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: 

· CADD/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 CLOSURE ACTIVITIES 

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 (m3) 
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-m3 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 m3 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 m3 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.
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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 III to Appendix IV, Closed Corrective Action 

Units, of the FFACO 
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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). 
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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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Note:  Effective upon acceptance of closure documents by NDEP Page 1 of 2 

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 

Constituent 95th Upper Confidence Limit 
Activity (curies) 

95th Upper Confidence Limit 
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 

 

  



/s/: Tiffany Lantow



Explanation

Use Restriction Boundary

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

Point 2
N 4,109,757.604 m
E 582,858.475 m

Point 1
N 4,109,769.903 m
E 582,868.126 m

Point 3
N 4,109,762.400 m
E 582,782.030 m

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

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 

Constituent 95th Upper Confidence Limit 
Activity (curies) 

95th Upper Confidence Limit 
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. 
 



/s/: Tiffany Lantow



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

Explanation

Use Restriction Boundary

Point 2
N 4,100,661.504 m
E 585,959.027 m

Point 1
N 4,100,661.223 m
E 585,975.038 m

CAU 204, 
CAS 03-34-01

Point 3
N 4,100,792.853 m
E 585,891.883 m

Point 4
N 4,100,795.128 m
E 585,886.524 m

Point 5
N 4,100,802.756 m
E 585,883.778 m

Point 6
N 4,100,806.444 m
E 585,886.409 m

Point 7
N 4,100,810.528 m
E 585,895.261 m

Point 8
N 4,100,809.149 m
E 585,901.500 m

Point 9
N 4,100,803.749 m
E 585,905.112 m

Point 10
N 4,100,795.974 m
E 585,904.301 m
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Note:  Effective upon acceptance of closure documents by NDEP Page 1 of 2 

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):  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 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  



/s/: Tiffany Lantow



CORRECTIVE ACTION SITE 09-99-06, GAS SAMPLING ASSEMBLY (PLAYER) 
USE RESTRICTION BOUNDARY

Explanation

Use Restriction Boundary

Point 2
N 4,108,312.336 m
E 585,140.544 m

Point 1
N 4,108,307.006 m
E 585,151.624 m

Point 3
N 4,108,318.557 m
E 585,138.764 m

Point 4
N 4,108,405.169 m
E 585,206.065 m

Point 5
N 4,108,454.620 m
E 585,240.256 m

Point 6
N 4,108,457.160 m
E 585,235.986 m

Point 7
N 4,108,469.830 m
E 585,244.846 m

Point 11
N 4,108,437.140 m
E 585,232.816 m

Point 8
N 4,108,473.531 m
E 585,252.286 m

Point 12
N 4,108,402.109 m
E 585,210.345 m

Point 9
N 4,108,457.540 m
E 585,258.206 m

Point 13
N 4,108,397.309 m
E 585,217.406 m

Point 10
N 4,108,438.340 m
E 585,247.716 m

Point 14
N 4,108,409.459 m
E 585,200.235 m
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E-1 

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 CAS 02-37-02 (MULLET), Fence, Jersey 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 

16 11/08/2011 CAS 03-99-19 (TEJON), Placement of Casing Over the Sampling Can at 
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 

19 11/16/2011 CAS 03-99-19 (TEJON), Removal of the Vertical Vent Pipe at 
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 

22 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 
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E-2 
 

PHOTOGRAPH 
NUMBER DATE DESCRIPTION 

26 03/02/2011 CAS 09-99-06 (PLAYER), PLAYER Vertical Expansion Joint before Closure 
Activities, Looking South 

27 03/02/2011 CAS 09-99-06 (PLAYER), Accelerometer before Closure Activities, Looking 
East 

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

29 03/02/2011 CAS 09-99-06 (PLAYER), YORK Wellhead before Closure Activities, 
Looking North 

30 01/18/2012 CAS 09-99-06 (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 09-99-06 (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 09-99-06 (PLAYER), Construction of Soil Cover on YORK Crater 
Slope, Looking Southeast 

39 02/28/2012 CAS 09-99-06 (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 09-99-06 (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:  CAS 02-37-02 (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 Soil,  

Looking Southeast, 09/02/2011 
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Photograph 5:  CAS 02-37-02 (MULLET), Compaction 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 
 

 
Photograph 10:  CAS 02-37-02 (MULLET), Fence, Jersey Barriers,  

Use Restriction Warning Sign, and Radiological 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 03-99-19 (TEJON), TEJON before Closure Activities,  

Looking North, 03/02/2011 
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Photograph 15:  CAS 03-99-19 (TEJON), Sampling Can at TEJON, 11/08/2011 

 

 
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 Pipe at 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 Activities,  

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 (PLAYER), Accelerometer 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), YORK Wellhead before  

Closure Activities, Looking North, 03/02/2011 
 

 
Photograph 30:  CAS 09-99-06 (PLAYER), Construction of Access Road in  

YORK Crater, Looking East, 01/18/2012 
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Photograph 31:  CAS 09-99-06 (PLAYER), Construction of Soil Cover,  

Looking Northwest, 01/30/2012 
 

 
Photograph 32:  CAS 09-99-06 (PLAYER), Raised and Leveled  

Concrete Pad at PLAYER, Looking Southeast, 02/01/2012 
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Photograph 33:  CAS 09-99-06 (PLAYER), Placement of Casing at  

PLAYER, Looking South, 02/08/2012 
 

 
Photograph 34:  CAS 09-99-06 (PLAYER), Placement of Casing Over  

YORK Wellhead, Looking South, 02/08/2012 
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Photograph 35:  CAS 09-99-06 (PLAYER), Casing Over Accelerometer and  

Soil Cover, Looking Northeast, 02/09/2012 
 

 
Photograph 36:  CAS 09-99-06 (PLAYER), Soil Cover near YORK,  

Looking South, 02/13/2012 
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Photograph 37:  CAS 09-99-06 (PLAYER), Benches on YORK Crater Slope,  

Looking South, 02/14/2012 
 

 
Photograph 38:  CAS 09-99-06 (PLAYER), Construction of Soil Cover on  

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

YORK Crater Slope, Looking Southwest, 02/28/2012 
 

 
Photograph 40:  CAS 09-99-06 (PLAYER), Compaction of Soil Cover on  

YORK Crater Slope, Looking South, 03/07/2012 
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Photograph 41:  CAS 09-99-06 (PLAYER), Construction of Soil Cover,  

Looking West, 03/08/2012 
 

 
Photograph 42:  CAS 09-99-06 (PLAYER), 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 (PLAYER), After Closure Activities,  

Looking Northeast, 04/25/2012 
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Photograph 45:  CAS 09-99-06 (PLAYER), Completed Soil Cover on  

YORK Crater Slope, Looking South, 06/28/2012 
 

 
Photograph 46:  CAS 09-99-06 (PLAYER), Completed Soil Cover,  

Looking South, 06/28/2012 
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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): 

• 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. 
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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/NSO) 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). 
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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

STEP

BASELINE/ACCEPTABLE

CONDITION

TRIGGER CONDITION

FOR PROGRESSING TO THE 

NEXT STEP

Step 1:  Routine Monitoring Contamination is not detected 
above action levels; no additional 
monitoring will be required.  

General area removable alpha 
contamination is detected in 
damaged areas above the 
CA limits. 

Step 2:  Evaluate Source 
(i.e., CAU 547 or nearby sites) 

The contamination source is 
determined not to be from 
CAU 547.  Resume routine 
monitoring. 

The source is either determined 
to be CAU 547 or a source 
cannot be determined. 

Step 3: Evaluate Extent 
of Contamination  

Contamination is less than 
4 square feet

• Radiological surveys of the 
repaired areas for next two 
quarterly inspections. 

• Discontinue radiological 
surveys if additional 
contamination not detected. 

Contamination is greater than 
4 square feet 

and/or

Additional contamination 
is discovered during 
quarterly monitoring. 

Step 4:  Perform Air 
Sampling   

No airborne hazard exists or air 
sampling indicates that the 
source is not CAU 547. Air 
sampling will be discontinued. 

Airborne hazard exists or air 
sampling indicates that the 
source is CAU 547. 

Step 5:  Evaluate Design 
for Effectiveness 

Design effective, increased 
monitoring will continue. 

Design for a CAS or portion of 
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 
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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:  

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

� 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 547? 

� Is 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? 

� 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. 
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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. 

4.0 REFERENCES 
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National Security Technologies, LLC, 2009. Air Sampling and Monitoring. TBD-P260-017.
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National Security Technologies, LLC, 2009. Posting and Labeling for Radiological Control. 
OP-0441.205. Las Vegas, NV. 

National Security Technologies, LLC, 2009. Radiological Posting of Outdoor Areas. 
TBD-P260-015. Las Vegas, NV. 

National Security Technologies, LLC, 2009. Removable Soil Contamination Survey: Stomp and 
Tromp. TBD-P260-033. Las Vegas, NV. 
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