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Executive Summary

This Closure Report (CR) presents information supporting the closure of Corrective Action 

Unit (CAU) 117:  Area 26 Pluto Disassembly Facility, Nevada Test Site, Nevada.  This CR complies 

with the requirements of the Federal Facility Agreement and Consent Order that was agreed to by the 

State of Nevada; U.S. Department of Energy (DOE), Environmental Management; U.S. Department 

of Defense; and DOE, Legacy Management.  Corrective Action Unit 117 comprises Corrective 

Action Site (CAS) 26-41-01, Pluto Disassembly Facility, located in Area 26 of the Nevada Test Site.  

The purpose of this CR is to provide documentation supporting the completed corrective actions and 

provide data confirming that the closure objectives for CAU 117 were met.  To achieve this, the 

following actions were performed:

• Review the current site conditions, including the concentration and extent of contamination.

• Implement any corrective actions necessary to protect human health and the environment.

• Properly dispose of corrective action and investigation wastes.

• Document Notice of Completion and closure of CAU 117 issued by the Nevada Division of 
Environmental Protection.

From May 2008 through February 2009, closure activities were performed as set forth in the 

Streamlined Approach for Environmental Restoration Plan for Corrective Action Unit 117, Area 26 

Pluto Disassembly Facility, Nevada Test Site, Nevada.  The purpose of the activities as defined during 

the data quality objectives process were: 

• Determine whether contaminants of concern (COCs) are present.

• If COCs are present, determine their nature and extent, implement appropriate corrective 
actions, and properly dispose of wastes.

Analytes detected during the closure activities were evaluated against final action levels to determine 

COCs for CAU 117.  Assessment of the data generated from closure activities indicated that the final 

action levels were exceeded for polychlorinated biphenyls (PCBs) reported as total Aroclor and 

radium-226.  A corrective action was implemented to remove approximately 50 cubic yards of 

PCB-contaminated soil, approximately 1 cubic foot of radium-226 contaminated soil (and scabbled 
Executive Summary
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asphalt), and a high-efficiency particulate air filter that was determined to meet the criteria of a 

potential source material (PSM).  Electrical and lighting components (i.e., PCB-containing ballasts 

and capacitors) and other materials (e.g., mercury-containing thermostats and switches, lead plugs 

and bricks) assumed to be PSM were also removed from Building 2201, as practical, without the need 

for sampling.  Because the COC contamination and PSMs have been removed, clean closure of 

CAS 26-41-01 is recommended, and no use restrictions are required to be placed on this CAU.  No 

further action is necessary because no other contaminants of potential concern were found above 

preliminary action levels.  The physical end state for Building 2201 is expected to be eventual 

demolition to slab.

The DOE, National Nuclear Security Administration Nevada Site Office provides the following 

recommendations:

• Clean closure is the recommended corrective action for CAS 26-41-01 in CAU 117.

• A Notice of Completion to the DOE, National Nuclear Security Administration Nevada 
Site Office is requested from the Nevada Division of Environmental Protection for closure 
of CAU 117.

• Corrective Action Unit 117 should be moved from Appendix III to Appendix IV of the 
Federal Facility Agreement and Consent Order. 
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1.0 Introduction

This Closure Report (CR) presents information supporting closure of Corrective Action Unit  

(CAU) 117, Area 26 Pluto Disassembly Facility, Nevada Test Site (NTS), Nevada.  This complies 

with the requirements of the Federal Facility Agreement and Consent Order (FFACO) that was 

agreed to by the State of Nevada; U.S. Department of Energy (DOE), Environmental Management; 

U.S. Department of Defense (DoD); and DOE, Legacy Management (FFACO, 1996; as amended 

February 2008).  Corrective Action Unit 117 is located approximately 10 miles (mi) northwest of 

Mercury, Nevada, in the southwest region of Area 26 at the NTS and comprises one Corrective 

Action Site (CAS) 26-41-01, Pluto Disassembly Facility.  The NTS is located approximately 65 mi 

northwest of Las Vegas, Nevada (Figure 1-1).   

Corrective Action Unit 117 consists of the potential releases associated with operations at Building 

2201 Pluto Disassembly Facility, the facility water tower, and a nearby wood shed.  The CAS location 

is shown in Figure 1-2.     

1.1 Purpose

This CR provides documentation and justification for the closure of CAU 117 without further 

corrective action.  This justification is based on implementation of a corrective action closure in 

accordance with the Streamlined Approach for Environmental Restoration (SAFER) Plan for 

Corrective Action Unit 117:  Area 26 Pluto Disassembly Facility, Nevada Test Site, Nevada 

(NNSA/NSO, 2007).  The SAFER Plan provides information relating to site history as well as the 

scope and planning of the investigation. 

This CR also provides analytical and radiological survey data to confirm that the remediation goals 

were met as specified in the CAU 117 SAFER Plan (NNSA/NSO, 2007).  The Nevada Division of 

Environmental Protection (NDEP) approved the CAU 117 SAFER Plan (Murphy, 2007), which 

recommended evaluation of the corrective action alternatives of closure in place and clean closure. 

Closure of CAU 117 is required under the FFACO and is listed in Appendix III of the FFACO 

(FFACO, 1996; as amended February 2008).
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Figure 1-1
Nevada Test Site
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Figure 1-2
Nevada Test Site Map with CAU 117 CAS Location 
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1.1.1 Site Description and History

Corrective Action Unit 117 is located north of Cane Spring Road in the southwestern portion of 

Area 26 of the NTS.  It comprises a single CAS, CAS 26-41-01, which consists of the Pluto 

Disassembly Facility (also known as Building 2201), the facility water tower, and a nearby wood 

shed.  Current access to CAS 26-41-01 is limited by a surrounding chain-link fence, locked gates, and 

locked entry ways to Building 2201.  Figure 1-3 shows Building 2201 with respect to the facility 

water tower, wood shed, and the surrounding chain-link fence.  Figure 1-4 is a photograph of 

Building 2201 facing northwest.   

Construction of Building 2201 began in May 1959 for Project Pluto, approximately four years after 

the project’s initiation by the DoD in 1955.  After completion of the building in October 1960, the 

project was passed to Lawrence Radiation Laboratory (LRL), who managed Project Pluto until its 

cancellation in 1964.  The objective of Project Pluto was to design a nuclear reactor that could propel 

a missile through the atmosphere at altitudes ranging from sea level to several miles and at velocities 

up to three times the speed of sound (LLNL, Date Unknown).  As a result, the earthbound Tory II-A 

reactor and its flyable counterpart, the Tory II-C, were developed (Figure 1-5).  The cores of these 

reactors incorporated several hundred thousand fuel elements consisting of a homogenous mixture of 

highly enriched uranium dioxide and beryllium oxide (AEC, Date Unknown).  The propulsion system 

operated on the ramjet principle, in which large quantities of air were ingested, heated by the reactor, 

and expelled at a high temperature and pressure to provide thrust.  Between 1961 and 1964, LRL 

conducted several tests of the Tory reactors, including four successful power runs with the Tory II-A 

and two power runs with the Tory II-C (Holmes & Narver, 1986; DRI, 1988).      

Project Pluto was also associated with “Hot Box” tests performed in Building 2201.  These tests 

consisted of using stacks of graphite blocks interspersed with a few oralloy (uranium [U]-235) foils.  

Air was heated to high temperatures and circulated through the reactor to obtain initial test data.  

Results from these tests were used to design the Tory II-A reactor (LLNL, Date Unknown). 

Only the Tory II-A was disassembled in Building 2201 (DOE/NV, 1993).  The Tory II-C reactor was 

stored in Building 2201 until 1974, when it was moved to the Reactor Maintenance, Assembly, and 

Disassembly (R-MAD) building for storage (Author Unknown, Date Unknown).  Actual disassembly 
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Figure 1-3
Corrective Action Site 26-41-01 Structures

UNCONTROLLED when Printed



CAU 117 CR
Section:  1.0
Revision:  0
Date:  June 2009
Page 6 of 57

of the Tory II-C was performed at the Engine Maintenance, Assembly, and Disassembly (E-MAD) 

building in 1976 (DOE/NV, 1993).

Building 2201 was designed specifically to perform remote adjustments, component replacement, 

and complete disassembly of the Tory II reactor systems.  The Main Disassembly Bay (Room 102) 

housed the Tory II test vehicle when activities dictated that remote handling be used.  Disassembly 

operations were viewed through 4-foot (ft)-thick leaded-glass observation windows immersed in oil 

(LRL, 1960).  During disassembly, the reactor core was removed from the railcar (used to transport 

the reactor to the test pad) with remotely operated manipulators.  The heavily shielded postmortem 

hot cells adjacent to the disassembly bay were used to monitor control rod actuators during Project 

Pluto.  Vaults within each cell were operated with remote manipulators for “fuel elements and 

classified core parts” (Holmes & Narver, 1986).  The Cold Assembly Bay (Room 101) was used for 

storage and assembly of modular components for the reactor test vehicle (LRL, 1960).  

A maintenance service pit and battery charger for the locomotive were also located in Room 101 

(LRL, 1960).   

Figure 1-4
Pluto Facility Building 2201 

July 2007
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Figure 1-5
Tory II-A Reactor (top) and Tory II-C Reactor (bottom)

Source: DOE/NV, Date Unknown
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The disassembly bay was supported by a maintenance shop, darkroom, offices, and equipment 

storage rooms.  All controls for Building 2201 operation were located in Room 105 (DOE/NV, 1998).  

The Warm & Cold Storage Room (109) was used for repair and maintenance of equipment 

contaminated with low-activity radiological contaminants and was also intended for low-activity 

glove-box work (LRL, 1960).  Both the Shower/Change Room (113) and Rad Safety Room (114) 

were designed as change rooms and check stations for personnel needing access to the hot cell and 

assembly areas (LRL, 1960).  Before it was converted into a restroom, Room 115 served as a 

darkroom for quickly developing photograph negatives (LRL, 1960).  Room 116 was originally used 

to store the many spare parts required for the facility.  A small electronics maintenance area was later 

set up in Room 116. 

During operation, Rooms 105 and 108 were air conditioned and maintained at a positive pressure so 

that air flowed into the Main Disassembly Bay (Room 102) and the hot cells (Rooms 104, 106, and 

107) when equipment or services were passed through openings at each operating station (LRL, 

1960).  These openings were plugged with lead plates or bagged shot when not in use (DOE/NV, 

1998).  The ventilation system in Room 102 was exhausted at the west end of the room through 

roughing and absolute filters before being vented to the atmosphere via the main exhaust stack in 

Room 103 (LRL, 1960).  In 1998, a portable air-conditioning system was installed by an unidentified 

“user.”  This user set up a portable system outside of the building with ducts running through external 

penetrations in the building that otherwise would have remained closed (DOE/NV, 1998).

The drainage system originating in the disassembly bay and postmortem cell area was designed to 

collect rinsate from gross decontamination efforts.  Information from interviews with former 

personnel suggest that the septic drainage system was disconnected in 1964 (Barrow, 1998). 

Following the cancellation of Project Pluto, Building 2201 was used for the Fuel Repackaging 

Operations Project conducted between 1971 and 1972 (REECo, 1972).  During this period, fuel 

elements from the Tory II reactors were removed from their original containers and placed in 6-liter 

containers that were then sealed, cleaned, and removed from the hot cells (Rooms 104, 106, and 107) 

of Building 2201.  The containers were temporarily stored in the machine shop area of Building 2201 

until they were taken to the decontamination pad in Area 6 for storage or potential future use 
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(REECo, 1972).  The packaged fuel elements were eventually shipped to the Idaho National 

Engineering Laboratory (Holmes & Narver, 1986). 

Starting in 1972, Building 2201 was used for a series of classified experiments following the fuel 

repackaging operations (DOE/NV, 1993).  In the late 1970s and early 1980s, the Room 101 and 

Room 102 High Bays were modified to house the Hydrogen Content Test Facility (HCTF).  The 

primary purpose of the HCTF was to simulate large dry holes for calibration of core logging 

instrumentation.  The HCTF equipment (Figure 1-6) consisted of a series of aluminum cells, each 

containing a different combination of water content and density.  The cells contain sand, aluminum 

oxide, glass marbles, and varying water moisture content.  The HCTF equipment will be dismantled 

and dispositioned during the demolition of Building 2201.  

As of 1986, Sandia National Laboratories (SNL) was using portions of Building 2201 to conduct 

weapons-related nondestructive testing of fast-acting closure systems (DOE/NV, 1998).  Since 1996, 

SNL has performed activities in Building 2201 associated with non-nuclear rocket launching and 

other classified projects.  Due to their sensitive nature, specific information on experiments 

conducted by SNL inside Building 2201 is not readily available (IT, 1996).  In 1998, an unidentified 

“user” used Building 2201 for additional classified activities (DOE/NV, 1998).

1.2 Scope

The objective of the closure activities for CAU 117 were designed to support closure in place or clean 

closure.  The corrective action of clean closure was completed by removal of potential source 

material (PSM) and contaminated material sufficiently that contaminants of concern (COCs) no 

longer exist within the CAS as demonstrated by verification sample analytical results.  Closure 

activities used to achieve clean closure included the following:

• Performing radiological and visual surveys to identify biased sampling locations.

• Collecting soil samples to determine whether COCs are present in environmental media.

• Collecting step-out samples to define the lateral and vertical extent of COCs.

• Removing polychlorinated biphenyl (PCB)-contaminated and radiologically contaminated 
(radium [Ra]-226) soil.
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Figure 1-6
Room 101 (top) and Room 102 (bottom) HCTF Equipment

November 2006

November 2006
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• Collecting samples of materials to determine whether PSM exists.

• Removing assumed PSMs (without sampling) including:

- Lead-shielding and other lead-containing items, including leaded-glass windows, lead 
plugs, lead bricks, and lead-acid batteries

- Mercury-containing items, including thermostats, thermometers, and mercury-vapor bulbs
- Fluorescent and sodium-vapor bulbs
- PCB-containing items, including ballasts and capacitors

• Grouting fluid system lines from and to the building as well as all floor and surface drains to 
eliminate pathways to the environment.

• Collecting waste management samples.

• Characterizing and disposing of investigation-derived waste (IDW) streams and remediation 
waste streams

• Collecting quality control (QC) samples.

• Documenting Notice of Completion and closure of CAU 117.

The CAU 117 SAFER Plan (NNSA/NSO, 2007) also addressed potential best management practices 

(BMPs) and other activities that would be completed (outside of the FFACO) in order to place 

Building 2201 in a safe interim configuration for future demolition.  The following activities were 

completed during the corrective action investigation (CAI) closure activities; however, they are 

considered outside of the FFACO scope:

• Site preparation activities (e.g., securing bi-parting door, performing Hantavirus cleanup)

• Asbestos identification and abatement

• Removal of readily removable wastes including:

- Unused asbestos-containing high-efficiency particulate air (HEPA) filters
- A pre-filter frame located in Room 104
- Abandoned HEPA vacuums located within the facility
- Radiologically contaminated flooring materials
- Abandoned excess chemicals (e.g., industrial cleaners, oxidizers, algicides) located 

throughout the facility
- Used lubricants, oils, detergents, and other fluids from various equipment/systems
- Mineral oil from shielding windows
- Domestic and process water
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• Performance of final release and confirmatory radiological surveys to establish proper 
controls (postings)

1.3 Closure Report Contents

This CR is divided into the following sections and appendices:

Section 1.0 - Introduction:  Summarizes the purpose, scope, and contents of this CR.

Section 2.0 - Closure Activities:  Summarizes the closure activities, deviations from the SAFER 

Plan, the actual schedule, and the site conditions following completion of corrective 

actions.

Section 3.0 - Waste Disposition:  Discusses the wastes generated and entered into an approved waste 

management system as a result of the corrective action.

Section 4.0 - Closure Verification Results:  Describes verification activities and results.

Section 5.0 - Conclusions and Recommendations:  Provides the conclusions and recommendations 

along with the rationale for their determination.

Section 6.0 - References:  Provides a list of all referenced documents used in the preparation of 

this CR.

Appendix A- Data Quality Objectives (DQOs) as Developed in the SAFER Plan:  Provides the 

DQOs as presented in Appendix B of the CAU 117 SAFER Plan.

Appendix B- Closure Certification:  This appendix is not applicable to CAU 117.

Appendix C- As-Built Documentation:  This appendix is not applicable to CAU 117.

Appendix D- Confirmation Sampling Test Results:  Provides a description of the project objectives, 

field closure and sampling activities, and closure results.

Appendix E- Waste Disposition Documentation:  Documents disposal of items removed during 

closure activities.
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Appendix F- Modifications to the Post-Closure Plan:   This appendix is not applicable to CAU 117.

Appendix G- Use Restrictions:  This appendix is not applicable to CAU 117.

Appendix H- Evaluation of Risk:  Presents the risk assessment results.

Appendix I - Contains responses to NDEP comments on the draft version of this document.

1.3.1 Applicable Programmatic Plans and Documents

To ensure all project objectives, health and safety requirements, and QC procedures were adhered to, 

all closure activities were performed in accordance with the following documents:

• Streamlined Approach for Environmental Restoration Plan for CAU 117, Area 26 Pluto 
Disassembly Facility, Nevada Test Site, Nevada (NNSA/NSO, 2007)

• Industrial Sites Quality Assurance Project Plan (QAPP) (NNSA/NV, 2002)

• Federal Facility Agreement and Consent Order (1996, as amended February 2008)

• Approved standard operating procedures

1.3.2 Data Quality Objectives

This section contains a summary of the DQO process that is presented in Appendix A.  The DQOs 

were developed to identify data needs, clearly define the intended use of the environmental data, and 

design a data collection program that will satisfy these purposes.

The problem statement for CAU 117 is:  “Existing information on the nature and extent of potential 

contamination is insufficient to evaluate and confirm closure of CAS 26-41-01 in CAU 117.”  To 

address this problem, the resolution of two decision statements is required:

• Decision I:  “Is any COC present in environmental media within the CAS, or does PSM exist 
that, if released, could cause a COC in environmental media?”  For a judgmental sampling 
design, any analytical result for a contaminant of potential concern (COPC) above the final 
action level (FAL) will result in that COPC being designated as a COC.  A COC may also be 
defined as a contaminant that, in combination with other like contaminants, is determined to 
jointly pose an unacceptable risk based on a multiple constituent analysis (NNSA/NSO, 
2006).  If a COC is detected, then Decision II must be resolved. 
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• Decision II:  “Is sufficient information available to meet the closure objectives?”  Sufficient 
information to meet these closure objectives is defined to include:

- Identifying the volume of media containing any COC bounded by analytical sample results 
in lateral and vertical directions. 

- The information needed to characterize investigation-derived waste (IDW) for disposal. 
- The information needed to determine potential remediation waste types.

The presence of a COC would require a corrective action.  A corrective action may also be necessary 

if there is a potential for wastes that are present at a site (i.e., PSM) to release COCs into site 

environmental media.

To evaluate PSM for the potential to result in the introduction of a COC to the surrounding 

environmental media, the following conservative assumptions were made:

• Building 2201 containment would fail at some point, and the contents would be released to the 
surrounding media.

• The resulting concentration of contaminants in the surrounding media would be equal to the 
concentration of contaminants within Building 2201.

• Any liquid contaminants within Building 2201 will be removed.

If sufficient information is not available to meet the closure objectives, then site conditions will be 

re-evaluated and additional samples will be collected (as long as the scope of the investigation is not 

exceeded and conceptual site model (CSM) assumptions have not been shown to be incorrect). 

1.3.3 Data Quality Assessment Summary

The data quality assessment (DQA) presented in Section 4.1 includes an evaluation of the data quality 

indicators (DQIs) to determine the degree of acceptability and usability of the reported data in the 

decision-making process.  The DQO process ensures that the right type, quality, and quantity of data 

will be available to support the resolution of those decisions at an appropriate level of confidence.  

Using both the DQO and DQA processes help to ensure that DQO decisions are sound and defensible.

UNCONTROLLED when Printed



CAU 117 CR
Section:  1.0
Revision:  0
Date:  June 2009
Page 15 of 57

The DQA process as presented in Section 4.1 is composed of the following steps:

• Step 1:  Review DQOs and Sampling Design.
• Step 2:  Conduct a Preliminary Data Review.
• Step 3:  Select the Test.
• Step 4:  Verify the Assumptions.
• Step 5:  Draw Conclusions from the Data.

Based on the results of the DQA presented in Section 4.1, the information generated during the 

investigation supports the CSM assumptions, and the data collected meet the DQOs and support their 

intended use in the decision-making process.
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2.0 Closure Activities

The following sections summarize the CAU 117 closure activities and any deviations from the 

original scope of work.  Details regarding closure activities and results of confirmation sampling are 

presented in Appendix D of this document.

2.1 Description of Corrective Action Investigation Activities

The CAI activities were conducted in accordance with the requirements set forth in the CAU 117 

SAFER Plan (NNSA/NSO, 2007).  Table 2-1 lists the CAI activities that were conducted at 

CAU 117, whereas Table 2-2 lists the BMPs that were conducted during the CAI but outside of 

the FFACO process.   

Closure verification samples were collected from potential contaminant sources, surface soils, and 

subsurface soils.  Surface soil samples were collected by hand excavation.  Subsurface soil samples 

were collected using hand augering and/or backhoe operations.  Soil samples were field screened for 

alpha and beta/gamma radiation.  The results were compared against screening levels to guide in the 

selection of CAS-specific verification sample locations.  Resultant samples were shipped to offsite 

laboratories to be analyzed for appropriate chemical and radiological parameters.  

A judgmental sampling scheme was implemented to select sample locations and evaluate analytical 

results, as outlined in the SAFER Plan (NNSA/NSO, 2007).  Judgmental sampling allows the 

methodical selection of sample locations that target the populations of interest (defined in the DQOs) 

rather than nonselective random locations. 

For the judgmental sampling scheme, individual sample results (rather than average concentrations) 

are used to compare to FALs.  Therefore, statistical methods to generate site characteristics (averages) 

are not necessary.  If good prior information is available on the target site of interest, then the 

sampling may be designed to collect samples only from areas known to have the highest 

concentration levels.  If the observed concentrations from these samples are below the action level, 

then a decision can be made that the site contains safe levels of the contaminant without the samples 

being truly representative of the entire area (EPA, 2006).  The judgmental sampling design was used 

to determine the existence of contamination at specific locations and provide information (such as 
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extent of contamination) about specific areas of the site.  Confidence in judgmental sampling scheme 

decisions was established qualitatively by the validation of the CSM and justification that sampling 

locations are the most likely locations to contain a COC, if a COC exists.      

Table 2-1
Corrective Action Investigation Activities Conducted at CAU 117 

To Meet SAFER Plan Requirements

CAI Activities Building 
2201

Water 
Tower

Wood 
Shed

Facility
Boundary

Performed scanning radiological walkover surveys (i.e., soil, 
concrete surfaces, debris) using a handheld detector and 
visual surveys to identify biased sampling locations. 

X X X X

Field screened samples for alpha and beta/gamma 
radiation using a hand-held survey instrument. X X X X

Performed swipe sampling for removable radioactivity using 
a hand-held survey instrument and/or a gamma scintillator.  X -- X X

Collected soil samples from biased locations to determine 
whether COCs are present (Decision I) and from step-out 
sample locations to define the extent of COCs (Decision II).

-- -- -- X

Collected liquid, solid, oil, and paint samples from materials 
and equipment within the facility for waste characterization 
to support disposal recommendations and determine 
whether the waste could be a potential source of 
contamination for the environment (i.e., soil).

X -- -- --

Removed PCB-contaminated and Ra-226 contaminated soil 
and collected verification samples. -- -- -- X

Removed assumed PSMs without sampling (e.g., lead 
shielding, mercury-containing thermometers, 
PCB-containing capacitors).

X -- -- --

Collected samples to characterize future demolition wastes. X -- -- --

Investigated underground vaults. X -- -- --

Isolated and sealed all utility and drain systems. X X -- --

Submitted select samples for offsite laboratory analysis. X X X X

Collected GPS coordinates for sample locations and points 
of interest. -- -- -- X

GPS = Global Positioning System

-- = Not applicable
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The following sections describe how the approved SAFER Plan (NNSA/NSO, 2007) was 

implemented for CAU 117, CAS 26-41-01.  

2.1.1 Radiological Surveys

Radiological surveys were performed at various locations within the CAS.  Radiological surveys 

were performed to identify the presence, the nature, and the extent of radiological contaminants at 

activities statistically distinguishable from background activities.  Various radiological walkover 

surveys were conducted at CAS 26-41-01.  The walkover surveys included the Main 

Disassembly Bay (Room 102), the hot cells (Rooms 104, 106, and 107), and an approximate 

1,000-square-meter (m2) area within the fenced area surrounding the exterior of Building 2201.  

Radiological walkover surveys were performed using an NE Technology Electra fitted with a DP6BD 

dual-alpha and beta/gamma radiation probe.

In order to characterize the ventilation system, surveys were performed for fixed and removable 

radiological contamination.  The HEPA pre-filters and 2-by-2-by-1-ft box-type HEPA filters 

were sampled as PSM and removed from the Building 2201 ventilation system (see Section 2.1.3).  

A thorough survey of the accessible areas of the HEPA ventilation system revealed that all HEPA 

banks/plenums in Rooms 102, 103, 104, 106, and 107 showed varying levels of removable and fixed 

alpha contamination.  Table D.3-2 in Appendix D identifies the maximum contamination readings for 

each intake frame.  As a result of the survey, the contamination on the frames was fixed in place 

(Figure 2-1).  The filter banks in Room 103 and the basement are enclosed behind a set of double 

doors.  The doors have been closed and sealed with radiological postings in place.       

Table 2-2
Best Management Practices and Other Activities 

Completed To Support Corrective Actions

BMPs and Other Activities

Site preparation activities

Asbestos abatement

Removal of readily removable wastes and materials

Placed final postings and markings (e.g., RMA, ACM)

ACM = Asbestos-containing materials
RMA = Radioactive material area
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Figure 2-1
Room 104 Intake Filter Frame with Pre-filters in Place (above)

 and Pre-filters Removed with Fixative Applied (below)

November 2006

December 2008
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2.1.2 Field Screening

Field screening for alpha and beta/gamma radiation was performed on soil samples at CAU 117 to 

support closure activities.  Site-specific field-screening levels (FSLs) for alpha and beta/gamma 

radiation were defined as the mean background activity level plus two times the standard deviation of 

readings from 10 background locations selected near CAS 26-41-01.  The radiation FSLs are 

instrument-specific and were established for each instrument before use.  Alpha and beta/gamma 

radiation screening was performed using an NE Technology Electra fitted with a DP6BD dual-alpha 

and beta/gamma radiation probe. 

2.1.3 Sample Collection 

A total of 48 environmental soil samples were collected (including 4 field duplicates [FDs]), and a 

total of 6 PSM samples were collected (see Table D.3-1) during the investigation. 

Decision I environmental sampling activities included the collection of surface and subsurface soil 

samples (Figure D.3-6).  A total of 37 soil samples (including 3 FDs) were collected from 6 locations 

(AF01 through AF06) around Building 2201; 16 locations (AF07 through AF09, AF11 through 

AF14, AF20 and AF21, AF23 through AF27, and AF33 and AF34) on the south side of 

Building 2201; 3 locations (AF15 through AF17) from the service pit within the Cold Bay 

(Room 101); and 1 location (AF18) on the east side of Building 2201 near the entrance to the Main 

Disassembly Bay (Room 102).   

Samples at locations AF01 through AF06 were collected based upon locations of roof drains, heavy 

traffic areas, and other potential likely sources of contamination.  Samples at locations AF07 through 

AF09, AF11 through AF14, AF20 and AF21, AF23 through AF27, and AF33 and AF34 were 

collected to determine the extent of PCB-contaminated soil that was identified at location A06.  

Samples at locations AF15 through AF17 were selected based upon the historical use of the service 

pit located in Room 101.  The service pit was used for maintenance and repair of railcars and 

locomotives during facility operations and had been backfilled with soil some time in the past.  The 

sample at location AF18 was collected due to elevated radiation readings recorded during the site 

walkover survey.  The sample was collected in a narrow utility trench between an area of asphalt 

and concrete. 
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Six PSM samples were collected to determine whether wastes could be a potential source of 

contamination and release to environmental media.  Media sampled included unknown solid material, 

solid filter materials, and solid absorbent material.  Thirty-one drums that were located inside the 

wood shed contained an unknown white, powdery material from which a composite sample was 

collected (117AH501).  Also located in the wood shed were box filters containing a yarn-like filter 

material from which a composite sample was collected (117AH502).  Sample 117GF01 was collected 

from HEPA pre-filters located in the Room 103 filter bank, and samples 117AF01 and 117AF02 were 

collected from HEPA filters in the basement east and west filter banks, respectively.  The HEPA 

filters were suspected to contain radiological contamination.  Sample 117L003 was collected from 

sacks of an unknown mineral-like substance retrieved from the vault in Room 107.  See Section D.4.0 

for final disposition of wastes sampled for PSM purposes. 

Samples of liquid, oil, paint, and various solid materials were collected at this CAS for the purpose of 

waste characterization and disposal determination.  The analytical results for waste characterization 

samples are discussed in Section D.4.0. 

Decision II sampling activities included the collection of 11 step-out surface and subsurface samples 

from two areas to define the lateral and vertical extent of PCB (see Figure D.3-10) and Ra-226 

(see Figure D.3-11) soil contamination.  Decision II samples were collected around the perimeter of 

the cooling tower to determine the lateral and vertical extent of PCB soil contamination identified at 

location AF06.  Six surface samples (including one FD) from locations AF10, AF19, AF22, and 

AF32 define the lateral extent of PCB contamination, and four subsurface samples from locations 

AF28, AF29, AF30, and AF31 define the vertical extent of contamination to be approximately 5.0 to 

5.5 ft below ground surface (bgs).  A subsurface vertical step-out sample (117AF044) was also 

collected at location AF18 to define the vertical extent of radiologically contaminated (Ra-226) soil 

that was located in a narrow trench and bound laterally by asphalt and concrete. 

2.1.4 Removal of Contaminated Soil

Collection of environmental soil samples identified PCB-soil contamination at the base of the cooling 

tower (maximum 8.3 milligrams per kilogram [mg/kg] total Aroclor) located on the southwest corner 

of Building 2201.  Approximately 50 cubic yards (yd3) of soil was removed, and analytical results 
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from final verification samples confirmed that all contamination was removed.  The area was 

backfilled with native soil from the NTS.  

An additional area of radiologically contaminated soil was identified during a site walkover survey.  

The area of elevated activity was located just outside the Main Assembly Bay (Room 102) and was 

confined to a small area of soil between the asphalt and concrete.  Radiological results of a soil 

sample indicated the contamination was Ra-226 (maximum 245 picocuries per gram [pCi/g]).  

An area of the asphalt surface was scabbled and cleaned, and contaminated soil was removed to 

approximately 1 ft bgs.  Analytical results from the verification sample confirmed the radioactive 

source and contaminated soil had been removed and the area was backfilled with native soil.

2.1.5 Removal of Potential Source Materials  

Electrical and lighting components, and other building materials assumed to be PSM were removed 

from Building 2201, as practical, without sampling.  These materials include:

• Mercury-containing switches, thermometers, and vapor light bulbs 
• Fluorescent and sodium-vapor light bulbs 
• Circuit boards
• PCB-containing ballasts and capacitors
• Leaded-glass windows and various lead shielding (e.g., plugs, bricks)
• Lead-acid batteries

See Section D.4.0 in Appendix D for details regarding removal activities, waste characterization, and 

final disposition of the removed materials.

Over 21,000 pounds (lb) of lead, primarily lead shield plugs, were removed from within the building.  

Three lead shield plugs approximately 6 inch (in.) diameter by 2 in. thick could not be removed from 

pass-throughs located in Rooms 102, 106, and 107.  These three remaining plugs are not considered 

to be PSM because the concentration of lead in the soil, following degradation of the concrete 

building and release of the contaminant to the soil, would be less than the FAL (considering the mass 

of the lead divided by the mass of the building).  Similarly, small quantities of other materials such as 

silver and lead solder in electrical components and lead in cast-iron pipe joints remain throughout 

Building 2201 and are also not considered to be PSM.   The remaining lead plugs will be managed 

during the demolition of Building 2201 (anticipated in fiscal year 2010). 
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Six leaded-glass observation windows were removed from the Main Disassembly Bay (Room 102) 

and the hot cells (Rooms 104, 106, and 107) in Building 2201.  Because the windows were located 

more than 8 ft above the floor surface in these hot cells (designated as a contamination area), detailed 

radiological surveys were conducted before, during, and after the removal processes.  While the glass 

material within the windows contains naturally occurring radioactive material, no contamination 

was found on these windows or on the cavities in which they were installed.  The cavities that 

remained after the window removal were sealed with plastic sheets on the cold side, and radiological 

signs were posted to identify the existence of a contamination area on the other side of the wall 

penetration opening.  

It should also be noted that remaining radiologically contaminated surfaces identified in Building 

2201 (see Section D.3.1.2) were not considered to be PSM.  Based upon the radiological data 

collected, a conservative analysis was performed using the Residual Radioactive computer code.  The 

remaining contamination within the ventilation ducting and the hot cells (above 8 ft) was determined 

to contribute a dose of approximately 1-millirem per year (mrem/yr), which is significantly less than 

the 25-mrem/yr dose limit, and therefore these contaminated materials are not PSM.

2.1.6 Isolated and Sealed Utility Systems and Floor Drains

After tapping and draining activities, the utility systems were isolated and sealed with grout to 

prevent potential future migration of contaminants (Figure 2-2).  Sealed features include surface and 

floor drains throughout the facility, drains located at the bottom of the bi-parting door pit (Figure 2-3), 

and penetrations in the hot cell vault lids.          

2.1.7 Investigation of Underground Vaults 

The Room 104 Hot and Warm Cell and the Room 106 Kilo-Curie Cell each contains one underground 

vault.  Room 107 Hot Storage and Packaging Room contains two underground vaults.  Each of 

these is 5 ft square and 10 ft deep, and constructed of high-density “barite” concrete (Figure 2-4).  

The vaults are covered with three 1-ft-thick high-density concrete lids for a total depth of 

13 ft bgs (Figure 2-5).        

Historical documentation indicates the vaults were used to store the uranium/beryllium fuel rods for 

the rocket motor reactor.  Another report noted the vaults were used to store fuel elements and 
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Figure 2-2
Grout Sealing of Water Supply Line

Figure 2-3
Grouting of Surface Drains at Bottom of Bi-Parting Door Pit

September 2008

September 2008
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Figure 2-4
Building Vault Locations
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Figure 2-5
Section of Typical Vault Configuration at Building 2201

Source: Burns & McDonnell, 1958b
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classified core parts. When the Pluto program ended, fuel and core parts were packaged and shipped 

for reprocessing, and the facility was decontaminated. No other specific information was available 

regarding the status of the vaults (NNSA/NSO, 2007). 

The vaults were investigated in order to determine whether any PSMs were contained inside.  The 

investigation included core drilling a 4-in. diameter hole through the lids of each vault using a 

portable concrete core drill (Figure 2-6) and inserting field instrumentation and a video mole into 

each vault to determine whether PSM was present.  The video survey revealed no breaches or 

residual materials in the vaults with the following exception:  The video survey within the east vault 

in Room 107 identified several small paper sacks of a mineral-like substance.  A sample (117L003) 

of the material was retrieved from the vault and submitted for analysis (see Section D.3.1.5).  This 

material did not contain any hazardous constituents that would qualify it as PSM (see Table D.3-10 

and Section D.3.2.8).  A Ludlum 2221 scaler with 4421 and 4410 probes was lowered into the vault 

to monitor for potential radiological contamination.  No radiological contamination was found, and    

Figure 2-6
Core Drilling Operation

June 2008
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all readings were indistinguishable from background levels.  A Q-Rae+ Four Gas Meter, Model PGM 

2000, was used to perform air monitoring within the underground vaults for worker safety and 

identification of potential contamination sources.  All industrial hygiene monitoring levels were 

normal (e.g., oxygen content, hydrogen sulfide, lower explosive limit [LEL], and carbon monoxide).  

At completion of the investigation, the core holes in the lids were grouted to eliminate a migration 

pathway into the vaults.  

2.1.8 Best Management Practices 

According to the CAU 117 SAFER Plan (NNSA/NSO, 2007), BMPs would be performed that would 

place Building 2201 in a safe interim configuration for future demolition.  The BMPs described 

below were completed during the CAI but outside of the FFACO process.

2.1.8.1 Site Preparation

The following is a summary of site preparation activities that were completed before the CAI in order 

to mitigate existing hazardous conditions and provide a safe and efficient working environment 

within Building 2201.

Secure Bi-Parting Door

A large bi-parting shield door at the outside entrance to Room 102 is suspended and actuated by 

opposing cables and two hydro-cylinders connected at the lower part of the door.  The 

counterbalanced shield sections are constructed of steel, filled with barite (barium) concrete, and 

weigh approximately 160 tons each (Figure 2-7).  The door opening is approximately 16 ft tall by 

18 ft wide.

It was determined that the bi-parting door configuration was not in a safe configuration due to 

weathering and aging of the steel support cables.  A decision was made to install two steel columns 

between the bi-parting sections (Figure 2-8) to prevent unplanned or inadvertent closure of the 

door.  Installation of the columns made the door safe for personnel and equipment entry should 

the cables fail.       
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Figure 2-7
Bi-Parting Shield Door at Entrance to Room 102

Figure 2-8
Installation of Steel Support Columns for Bi-Parting Door

November 2006

March 2008
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Clean up Potential Hantavirus

Potential Hantavirus-bearing rodent droppings were treated, removed, and disposed.  Hantavirus 

waste was surveyed and determined to be free of radiological contamination and was disposed 

as industrial waste.  Hantavirus cleanups were performed routinely throughout the performance 

of fieldwork. 

Perform Site Biological Survey

A pre-job biological survey of the site was performed, and the field survey identified the presence of 

two bird nests in the basement of Building 2201.  One nest was located directly above the roll-up door 

and contained four eggs, and the other nest was located approximately 20 to 30 ft into the basement 

on a pipe chase.  The second nest contained two eggs.  The birds were identified as Say’s Phoebes, 

which are protected under the Migratory Bird Treaty Act (USC, 2006).  All workers at the site were 

briefed of the presence of the nests, and the nesting areas were avoided during work activities.  The 

basement entry door was left open to allow movement of the birds in and out of the basement, until 

the eggs hatched. 

2.1.8.2 Removal of Readily Removable Wastes and Materials

Readily removable wastes are those wastes for which removal is practical, beneficial, and can be 

performed without the need for special equipment.  The purpose of this activity was also to remove 

waste that could not be included with demolition waste from Building 2201 (i.e., it cannot be 

disposed of at an industrial landfill).  The following is a list of wastes that were removed from 

Building 2201:

• Unused asbestos-containing HEPA filters

• A pre-filter frame located in Room 104

• Abandoned HEPA vacuums located within the facility

• Radiologically contaminated flooring materials

• Abandoned excess chemicals (e.g., industrial cleaners, oxidizers, algicides) located 
throughout the facility
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• Used lubricants, oils, detergents, and other fluids from various equipment/systems

• Mineral oil from shielding windows 

• Domestic and process water

See Section D.4.0 in Appendix D for details regarding removal activities, waste characterization, and 

final disposition of the removed wastes.

During this phase of work, all utility systems within Building 2201 were opened, drained to the 

greatest extent possible, and verified empty (Figure 2-9).  All equipment reservoirs including pumps, 

motors, overhead cranes, and manipulators were also drained.  The water supply for Building 2201 

was provided via the water tower located approximately 175 ft northeast of Building 2201.  The water 

tower is approximately 100 ft tall with a capacity of 30,000 gallons (gal).  The water tower provided a   

Figure 2-9
Tapping and Draining Operation

July 2008
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potable water supply to support facility operations.  The main supply line to the building was 

disconnected, and the water tower verified empty.

Nonhazardous electrical and lighting equipment (e.g., conduit, cables, wiring, fuse boxes, motors, 

control panels, incandescent bulbs) within Building 2201 were surveyed and determined to meet 

NV/YMP Radiological Control (RadCon) Manual Table 4-2 limits (NNSA/NSO, 2004) and Area 9  

U10c Landfill acceptance criteria (NDEP, 2006).  Therefore, the nonhazardous components were left 

in place to be demolished with the building structure at a later date.  

2.1.8.3 Asbestos Abatement

With the exception of the boiler located in the basement, and seven insulated pipe elbows remaining 

in Rooms 101 and 103 (no photo available), all regulated friable ACM has been removed from the 

facility (Figure 2-10).  For safety/logistic reasons, the ACM on the five elbows in Room 103 and two 

elbows in Room 101 will be removed before or during building demolition.  The insulation around 

the boiler is presumed asbestos-containing material (PACM) and will be removed during demolition 

of the facility.  It was determined that access and removal of the boiler and insulation would be more 

efficient during facility demolition.  Additionally, Category I/II nonfriable ACM (e.g., gaskets, 

asphaltic roofing products) will remain in place within Building 2201 and be managed/disposed 

during demolition.    

See Section D.4.0 in Appendix D for details regarding waste characterization and final disposition of 

asbestos-containing wastes. 

2.1.8.4 Final Postings and Markings

A final walk-through of the facility was conducted to identify radiological posting requirements and 

the need for any postings or markings for hazard communication.  The survey identified the need for 

Contamination Area postings in accordance with Table 2-2 of the NV/YMP Radiological Control 

Manual (NNSA/NSO, 2004) in the Main Disassembly Bay (Room 102) and the hot cells (Rooms 

104, 106, and 107). 

Hazard communication warning postings were placed in Rooms 101 and 103 to identify areas with 

potentially friable ACM, general warnings were placed at each entrance to Building 2201 for 
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potential nonfriable ACM hazards, and a hazard communication warning was placed at each window 

penetration in Room 105 to warn of a potential fall hazard.

2.2 Deviations from the CAU 117 SAFER Plan as Approved

Closure activities followed the approach specified in the CAU 117 SAFER Plan (NNSA/NSO, 2007), 

and there were no deviations.  

2.3 Corrective Action Schedule as Completed

Closure activities were performed in the safest and most efficient manner possible.  Sufficient 

flexibility was incorporated into the project schedule to account for minor difficulties (i.e., weather, 

equipment breakdown, resource issues, or equipment resources).  Due to the cleanup of the 

PCB-contaminated soil in the vicinity of the cooling tower (southwest corner of Building 2201) and 

the extensive asbestos abatement activities within Building 2201, additional resources were 

mobilized to complete this scope of work.  The extent of these activities was not anticipated; 

Figure 2-10
Typical Asbestos Removal at Pipe Elbows
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therefore, the duration of the fieldwork and field demobilization was extended 90 days.  Table 2-3 

presents a summary of the Corrective Action Schedule for the CAU 117 closure activities. 

2.4 Site Plan/Survey Plat

No new construction was performed during closure activities at CAU 117.  Additionally, there were 

no surface disturbing activities that significantly altered the grade or surface drainage patterns.  

Therefore, as-built drawings were not generated.   

Table 2-3
Corrective Action Schedule for CAU 117

Date Activity 

04/22/2008 to 05/19/2008 Site Mobilization, Site Preparation Activities

05/19/2008 to 07/17/2008 Tapping and Draining Utility Systems and Equipment Reservoirs, 
Decision I Sampling

06/20/2009 to 07/28/2008 Vault Investigations

07/28/2008 to 08/27/2008 Leaded-Glass Shield Windows Removal

07/27/2008 to 10/01/2008 Hazardous Material Removal, Waste Management Sampling, 
Decision I and Decision II Sampling, PSM Sampling

12/08/2008 to 01/26/2009 Decision II Sampling, Soil Remediation 

02/18/2009 to 03/12/2009 Placing of Final Postings and Markings, Demobilization

UNCONTROLLED when Printed



CAU 117 CR
Section:  3.0
Revision:  0
Date:  June 2009
Page 35 of 57

3.0 Waste Disposition

This section summarizes the wastes and recyclable materials generated (including volume and mass) 

during SAFER Plan activities and their final disposition, as presented in Table 3-1.  Waste streams 

included industrial waste, asbestos waste, used oil, Resource Conservation and Recovery Act (RCRA) 

hazardous waste, RCRA universal waste, PCB waste, low level radioactive waste (LLW), and 

reused/recycled wastes.  All wastes and recyclable materials were managed in accordance with 

applicable state and federal regulations, DOE Orders, and the CAU 117 SAFER Plan 

(NNSA/NSO, 2007).  The waste characterization data as well as details regarding the types, 

amounts, and disposition of these wastes are presented in Section D.4.0 in Appendix D.   
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Table 3-1
CAU 117 Waste Streams and Disposal Pathways

 (Page 1 of 3)

Waste 
Item Description

Waste 
Characterization Other Container 

Number(s)

Container, 
Package 

Type 

Waste 
Volume

Waste 
Weight 

(lb)

Disposal 
Pathway

Disposal 
Date Disposal Doca

"Wood Shed Drums" - 
White Powder Industrial Waste N/A 117A01 - 117A31 Steel Drums 900 gal 4,960 Area 9, U10c 09/24/2008 LLVs

Fuel Filters Industrial 
Hydrocarbon Hydrocarbon 117A32 Sanitary 

Roll-off 5 gal 10 Added to 117A92 12/11/2008 N/A

Daily PPE, Trash, etc. Industrial N/A
117A34 Roll-off 30 yd3 6,400

Area 9, U10c 
10/14/2008

LLVs
117A92 Roll-off 30 yd3 3,580 04/28/2009

PCB Remediation - 
Soil

Industrial N/A

117A104 End Dump 16 yd3 41,720

Area 9, U10c 

12/09/2008

LLVs

117A105 End Dump 8 yd3 20,160 12/09/2008

PCB Remediation - 
Concrete Pad 117A106 Flatbed 

Truck 2.4 yd3 9,460 12/09/2008

PCB Remediation - 
Soil

117A107 Roll-off 13 yd3 31,960 01/22/2009

117A109 End Dump 18 yd3 44,640 01/13/2009

Tap & Drain Liquids - 
Domestic Water Industrial, 

Aqueous Liquids

N/A 117A35 - 117A38, 
117A40 - 117A53

55-gal 
Drums 812 gal 6,800

Area 23 Lagoon 12/11/2008
BOL - Liquids, 
LLV - Empty 
ContainersTap & Drain Liquids - 

Process Water N/A 117A55, 117A56, 
117A73

55-gal 
Drums 82 gal 700

Detergent Industrial N/A 117A39 N/A 1 qt N/A Sampled Away 
(Sample 117A502) 07/28/2008 N/A

HEPA Filters, Unused Industrial, Friable 
Asbestos

Friable 
Asbestos 117A71 3 Crates 4.3 yd3 892 Area 23 Sanitary 

Landfill 12/17/2008 LLV

Asbestos Abatement 
Project Waste

Industrial, Friable 
Asbestos

Friable 
Asbestos

117A94 Roll-off 20 yd3 4,000

Area 23 Sanitary 
Landfill

12/22/2008

LLVs, HAZTRAKs117A97 (117A54, 
117A77, 117A78) End Dump 17 yd3 3,000 12/17/2008

N/A Stakebed 100 ft3 400 02/18/2009
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Waste Chemicals, 
Paint Can Contents Hazardous N/A 117A72 NSTec Lab 

Pack 8 gal 25 Area 5, HWSU 02/03/2009 MAN, RFS, 
HAZTRAK

Aqueous Liquid, with 
Cement Fines Hazardous N/A 117A79 Drum 15 gal 125 Area 5, HWSU 02/03/2009 MAN, RFS, 

HAZTRAK

Circuit Boards Hazardous N/A 117A93 Steel Drum 4 gal 5 Area 5, HWSU 02/03/2009 MAN, RFS, 
HAZTRAK

Contents of Vacuums 
#2 & #3 Hazardous N/A 117A103 Drum 6 gal 10 Area 5, HWSU 02/03/2009 MAN, RFS, 

HAZTRAK

Mercury-Containing 
Items (thermostats, 

thermometers) 
Hazardous N/A 117A80 Steel Drum 6 gal 185 Area 5, HWSU 02/03/2009 MAN, RFS, 

HAZTRAK

PCB-Containing 
Ballasts, 

Small Capacitors
PCB N/A 117A90, 117A91 Drum(s) 110 gal 710 Area 5, HWSU 02/03/2009 MAN, RFS, 

HAZTRAK

Leaking Small 
PCB-Containing 

Capacitor
PCB N/A 117A74 Drum 1 gal 1 Area 5, HWSU 02/03/2009 MAN, RFS, 

HAZTRAK

Consolidated Oils, 
Tap & Drain Used Oil RCRA-exempt 

(Used Oil) 117A57 Drum 37 gal 335 Area 5 HWSU 02/03/2009 MAN, RFS, 
HAZTRAK

Room 103 
HEPA Filters

Low-level 
Radioactive 

Asbestos

Friable 
Asbestos

117A99, 117A102 
(117A58) 2 X B25 192 Ff 720 Area 5 RWMC 04/13/2009 HAZTRAK, CD

Metal Debris, HEPA 
Filter Frames

Low-level 
Radioactive N/A 117A100, 

117A101 2 X B25 192 ft3 880 Area 5 RWMC 04/13/2009 HAZTRAK, CD

Control Room 
Window Mineral Oil Used Oil RCRA-exempt 

(Used Oil) 117A59-117A70 Drums 567 gal 4,400
Evergreen 

Environmental, 
Inc. 

01/15/2009 UHWM, RFS

Table 3-1
CAU 117 Waste Streams and Disposal Pathways

 (Page 2 of 3)

Waste 
Item Description

Waste 
Characterization Other Container 

Number(s)

Container, 
Package 

Type 

Waste 
Volume

Waste 
Weight 

(lb)

Disposal 
Pathway

Disposal 
Date Disposal Doca
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Lead Plugs & Bricks, 
Unpainted

DOE/NRC 
Recycle (Subject 

to DOE Scrap 
Metal Recycle 
Moratorium)

Waste Exempt 
(DOE/NRC 
Recycle)

117A75 Pallets 2.2 yd3 13,622
Toxco, Inc.

Oak Ridge, TN 01/28/2009 Certificate of 
Recycle

Lead Plugs, Painted 117A81 - 117A89 Steel Drums 145 gal 7,535

Computer Equipment Property Waste Exempt 
(Property) 117A76 Pallet 0.7 yd3 200 NSTec Property 

Management 02/09/2009
Excess of 

Non-Accountable 
Inventory Form

Lamps - Fluorescent, 
Mercury Vapor, 
Sodium Vapor

RCRA Universal 
Waste (Recycle)

RCRA Universal 
Waste 117A95 Bulk 70 ft3 100

Bldg 23-160 - 
Universal Waste 
Collection Center

01/12/2009 N/A

Compressed Gas 
Cylinder - Freon R-22 Industrial Waste Waste Exempt 

(Property) N/A Cylinder 5 ft3 N/A
NSTec 

Refrigeration 
Technicians

08/06/2008 N/A

Lead-Acid Batteries RCRA Universal 
Waste (Recycle)

RCRA Universal 
Waste 117A96 Drum/Carton 1 ft3 40 NSTec Motor Pool 

- Recycle 10/28/2008 N/A

Control Room 
Windows Property-Salvage Waste Exempt 

(Property) N/A Palletize 
(Wrap) 288 ft3 68,000 Fermi National 

Accelerator Labs 10/29/2008 N/A

aCopies of waste disposal documents are located in Appendix E of this document:  BOL = Bill of Lading; CD = Certificate of Disposal; HAZTRAK = NSTec Hazardous Materials 
Notification System, NTS On-Site HazMat Transfer - Published shipping paper; LLV = NTS Landfill Load Verification form (NSTec Form FRM-0918); MAN = NSTec Onsite 
Waste Transport Manifest (NSTec Form FRM-0266); RFS = NSTec WGS/Hazardous Waste Operations Request for Service Form FRM-0766; UHWM = Uniform Hazardous 
Waste Manifest, EPA Form 8700-22

EPA = U.S. Environmental Protection Agency
ft3 = Cubic foot
HWSU = Hazardous Waste Storage Unit
N/A = Not applicable
NRC = U.S. Nuclear Regulatory Commission

NSTec = National Security Technologies, LLC
PPE = Personal protective equipment
qt = Quart
RWMC = Radioactive Waste Management Complex

Table 3-1
CAU 117 Waste Streams and Disposal Pathways
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4.0 Closure Verification Results

Closure verification consists of the analytical results from environmental samples that demonstrate 

that closure objectives were met.  For the corrective action of clean closure, verification results 

demonstrate that COCs no longer exist within the CAS.  

The CAU 117 SAFER Plan (NNSA/NSO, 2007) identified the type, quality, and quantity of data 

needed to resolve the DQO decision statements.  To verify that the dataset obtained as a result of this 

investigation supports the DQO decisions, a DQA, was conducted.  Section 4.1 provides a summary 

of the DQA, and Section 4.2 summarizes the closure recommendation for CAS 26-41-01. 

A summary of verification data from the closure activities as detailed in Appendix D is provided in 

this section.  The CAU 117 sampling locations were accessible, and sampling activities at planned 

locations were not restricted by buildings, storage areas, active operations, or aboveground and 

underground utilities.  Environmental sampling within CAS 26-41-01 identified two areas with soil 

contamination exceeding preliminary action levels (PALs).  The two areas are summarized below. 

Radium-226 was detected in concentrations above the PAL in a soil sample (117AF028) collected at 

location AF18, which is near the entrance to the Main Assembly Bay (Room 102).  The 

contamination was originally detected during a walkover survey using radiological field detection 

instrumentation (Electra).  The asphalt surface was scabbled off, and the soil was removed to a depth 

of approximately 1 ft bgs.  A subsurface vertical step-out (Decision II) sample (117AF044) was 

collected from 1.0 to 1.5 ft bgs at location AF18 and defines the vertical extent of radiologically 

contaminated soil, as Ra-226 activities were less than the PAL.  The removed contaminated soil was 

located in a narrow trench and is bound laterally by asphalt and concrete.  The area was backfilled 

with native soil.    

Total Aroclor was detected above the PAL in soil samples (117AF013 and FD 117AF014) collected at 

location A06 near the southwest corner of Building 2201, adjacent to the small cooling tower.  

Decision II sampling activities included the collection of step-out surface and subsurface samples 

around the perimeter of the cooling tower, and to the south around the electrical substation to 

determine the lateral and vertical extent of PCB soil contamination.  Approximately 50 yd3 of soil 
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was removed to a depth of approximately 5 ft bgs, and the area was backfilled with native soil.  

Surface samples from locations AF10, AF19, AF22, and AF32 define the lateral extent of PCB 

contamination, and subsurface samples from locations AF28, AF29, AF30, and AF31 define the 

vertical extent of contamination to be approximately 5.0 to 5.5 ft bgs, as these verification samples 

confirmed total Aroclor concentrations were less than the PAL.  See Figures D.3-6 and D.3-10 for 

Decision I and Decision II sample locations, respectively.

4.1 Data Quality Assessment

The DQA process is the scientific evaluation of the actual investigation results to determine whether 

the DQO criteria established in the CAU 117 SAFER Plan (NNSA/NSO, 2007) were met and 

whether DQO decisions can be resolved at the desired level of confidence.  The DQO process ensures 

that the right type, quality, and quantity of data will be available to support the resolution of those 

decisions at an appropriate level of confidence.  Using both the DQO and DQA processes help to 

ensure that DQO decisions are sound and defensible.

The DQA involves five steps that begin with a review of the DQOs and end with an answer to the 

DQO decisions.  The five steps are briefly summarized as follows:

Step 1:  Review DQOs and Sampling Design – Review the DQO process to provide context for 

analyzing the data.  State the primary statistical hypotheses; confirm the limits on decision errors for 

committing false negative (Type I) or false positive (Type II) decision errors; and review any special 

features, potential problems, or any deviations to the sampling design.

Step 2:  Conduct a Preliminary Data Review – A preliminary data review should be performed by 

reviewing quality assurance (QA) reports and inspecting the data both numerically and graphically, 

validating and verifying the data to ensure that the measurement systems performed in accordance 

with the criteria specified, and using the validated dataset to determine whether the quality of the data 

is satisfactory.

Step 3:  Select the Test – Select the test based on the population of interest, population parameter, 

and hypotheses.  Identify the key underlying assumptions that could cause a change in one of the 

DQO decisions.
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Step 4:  Verify the Assumptions – Perform tests of assumptions.  If data are missing or censored, 

determine the impact on DQO decision error.

Step 5:  Draw Conclusions from the Data – Perform the calculations required for the test.

4.1.1 Review DQOs and Sampling Design (Step 1)

This section contains a review of the DQO process presented in Appendix A.  The DQO decisions are 

presented with the DQO provisions to limit false negative or false positive decision errors.  Special 

features, potential problems, or any deviations to the sampling design are also presented.

4.1.1.1 Decision I

The Decision I statement as presented in the CAU 117 SAFER Plan is:  “Is any COC present in 

environmental media within the CAS, or does PSM exist that, if released, could cause a COC in 

environmental media?” 

Decision I Rules:

• If COC contamination is inconsistent with the CSM or extends beyond the spatial boundaries, 
then work will be suspended and the investigation strategy will be reconsidered, else the 
decision will be to continue sampling to define the extent.

• If contaminant concentrations in remaining environmental media exceed FALs, that 
contaminant is identified as a COC.

• If source material is present that, if released, has the potential to cause future contamination of 
site environmental media, then a corrective action is required.

• If no COCs or PSM remain after SAFER Plan activities, a corrective action alternative of no 
further action will be selected (pending demolition of Building 2201).

• If COCs or PSM remain at the CAS after SAFER Plan activities, a corrective action 
alternative of closure in place with use restrictions will be implemented, and Decision II will 
be resolved. 

Population Parameter:  For judgmental sampling results, the population parameter is the maximum 

observed sample result from each individual sample.  Each sample result will be compared to the 

FALs to determine the appropriate resolution to Decision I and Decision II.  For Decision I, a single 
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sample result for any contaminant exceeding a FAL would cause a determination that a COC is 

present within the CAS. 

4.1.1.1.1 DQO Provisions To Limit False Negative Decision Error

A false negative decision error (where consequences are more severe) was controlled by meeting the 

following criteria: 

1. Having a high degree of confidence that locations selected will identify COCs if present 
anywhere within the CAS.

2. Having a high degree of confidence that analyses conducted will be sufficient to detect any COCs 
present in the samples at an acceptable level of sensitivity.

3. Having a high degree of confidence that the dataset is of sufficient quality and completeness.

Criterion 1:

To satisfy the first criterion, Decision I samples were collected in areas most likely to be 

contaminated by COCs.  Sample locations were selected using acceptable knowledge based on:

• Source and location of a potential release

• Biasing factors such as locations of areas of elevated radioactivity

• Biasing factors such as locations of roof drains, heavy traffic areas, and other potential likely 
sources of contamination

• Wastes that could be a potential source of contamination and release to environmental media

Criterion 2:

All samples were submitted and analyzed using the analytical methods listed in Tables 3-3 and 3-4 of 

the SAFER Plan and for the chemical and radiological parameters listed in Section B.2.2.2 of the 

SAFER Plan (NNSA/NSO, 2007). 

Sample results were assessed against the acceptance criterion for the DQI of sensitivity as defined in 

the Industrial Sites QAPP (NNSA/NV, 2002).  The sensitivity acceptance criterion defined in the 

CAU 117 SAFER Plan is that analytical detection limits will be less than the corresponding action 
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level.  The sensitivity criterion was not achieved for Aroclor 1254 (Table 4-1), although the result was 

considered nondetected.  The Aroclor 1254 result for sample 117AF017 was not used in making 

DQO decisions, and this result is considered rejected data.  Because the Aroclor 1248 result for 

sample 117AF017 exceeded the FAL at the same sample location, there is no adverse effect on the 

DQO decisions.     

Criterion 3:

To satisfy the third criterion, the entire dataset, as well as individual sample results, were assessed 

against the acceptance criteria for the DQIs of precision, accuracy, representativeness, completeness, 

and comparability, as defined in the Industrial Sites QAPP (NNSA/NV, 2002).  The DQI acceptance 

criteria are presented in Table 7-1 of the SAFER Plan (NNSA/NSO, 2007).  As presented in 

Tables 4-2 and 4-3, these criteria were met for each of the DQIs.

Precision

The analytical criteria for precision is evaluated using the relative percent difference (RPD), absolute 

difference, or normalized difference.  For the purpose of determining the data precision of chemical 

analyses, either the RPD between duplicate analyses or the absolute difference (concentrations less 

than five times their reporting limit) was calculated.  For radionuclides, the RPD was not calculated 

unless both the sample and its duplicate had concentrations of the target radionuclide exceeding five 

times their MDC.  Otherwise radionuclide duplicate results were evaluated using the normalized 

difference.  Table 4-2 provides the chemical and radiological precision analysis results for all 

contaminants that were qualified for precision.  The chemical contaminants qualified for precision 

were arsenic, barium, chromium, lead, and selenium.  The only radionuclides qualified for precision 

were lead (Pb)-214 and U-234.      

Table 4-1
Analytes Failing Sensitivity Criteria

Sample
Number Analyte Result

(mg/kg)
MDC

(mg/kg)
FAL

(mg/kg)

117AF017 Aroclor 1254 1.120 (U) 1.120 0.740

MDC = Minimum detectable concentration

U = Not detected
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Table 4-2
Precision Measurements

Analyte
Number of 

Measurements 
Qualified

Number of 
Measurements 

Performed

Percent within 
Criteria

Arsenic 2 11 81.8

Barium 2 11 81.8

Chromium 2 11 81.8

Lead 2 11 81.8

Selenium 7 11 36.4

Pb-214 3 13 76.9

U-234 3 12 75

Table 4-3
Accuracy Measurements 

Analyte
Number of 

Measurements 
Qualified

Number of 
Measurements 

Performed

Percent within 
Criteria

Aroclor 1221 1 46 97.8

Aroclor 1232 1 46 97.8

Aroclor 1242 1 46 97.8

Aroclor 1248 1 46 97.8

Aroclor 1254 1 46 97.8

Aroclor 1260 1 46 97.8

Aroclor 1268 1 46 97.8

PCBs (low risk) 1 46 97.8

TPH-DRO 1 11 90.9

Barium 2 11 81.8

Chromium 2 11 81.8

Lead 2 11 81.8

DRO = Diesel-range organics
TPH = Total petroleum hydrocarbons
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As shown in Table 4-2, the precision for three Pb-214 and three U-234 measurements did not meet 

the acceptance criterion of 80 percent.  Although the six measurements exceeded criteria, they agreed 

within their associated uncertainties.  Sample concentrations were substantially less than PALs and in 

the range of expected ambient concentrations.  As a result, the high RPDs are not a concern with 

regards to DQO decision making.  Additionally, the precision for seven selenium measurements did 

not meet the acceptance criterion of 80 percent, but there is negligible potential for a false negative 

DQO decision error because the highest reported selenium result was substantially less than the FAL.  

The highest reported selenium concentration (8.5 mg/kg) is approximately 1/17th the FAL of 

5,100 mg/kg.  Therefore, the selenium results that were qualified for reasons of precision can be 

confidently used to support DQO decisions.  As the precision for all other constituents met the 

acceptance criteria for precision, the dataset is determined to be acceptable for the DQI of precision. 

Accuracy

For the purpose of determining data accuracy of sample analyses, environmental soil samples were 

evaluated and incorporated into the accuracy calculation.  The results qualified for accuracy were 

associated with matrix spike (MS) recoveries that were outside control limits and could potentially 

be reported at concentrations lower or higher than actual concentrations.  Table 4-3 provides the 

chemical accuracy analysis results for all contaminants qualified for accuracy.  Accuracy rates 

met the CAU 117 SAFER Plan criterion of 80 percent.  There were no radiological data qualified 

for accuracy.

 Representativeness

The DQO process as identified in Appendix A was used to address sampling and analytical 

requirements for CAU 117.  During this process, appropriate locations were selected that enabled the 

samples collected to be representative of the population parameters identified in the DQO (the most 

likely locations to contain contamination and locations that bound COCs).  The sampling locations 

identified in the Criterion 1 discussion meet this criterion.  Therefore, the analytical data acquired 

during the CAU 117 closure activities are considered representative of the population parameters.

Completeness

The CAU 117 SAFER Plan (NNSA/NSO, 2007) defines acceptable criteria for completeness to be 

80 percent of CAS-specific nontarget contaminants identified in the SAFER Plan having valid results 
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and 100 percent of target contaminants (including Decision II samples) having valid results.  Also, 

the dataset must be sufficiently complete to be able to support the DQO decisions.  There were no 

data rejected during the validation process although one PCB sample failed the sensitivity criterion.  

It was determined that the failure of the Aroclor 1254 did not adversely impact the DQO decisions.  

Therefore the DQIs for completeness have been met. 

Comparability

Field sampling, as described in the CAU 117 SAFER Plan (NNSA/NSO, 2007), was performed and 

documented in accordance with approved procedures that are in conformance with standard industry 

practices.  Analytical methods and procedures approved by DOE were used to analyze, report, and 

validate the data.  These methods and procedures are in conformance with applicable methods used in 

industry and government practices.  Therefore, project datasets are considered comparable to other 

datasets generated using standard industry procedures, thereby meeting DQO requirements.

4.1.1.1.2 DQO Provisions To Limit False Positive Decision Error

The false positive decision error was controlled by assessing the potential for false positive analytical 

results.  Quality assurance/QC samples such as field blanks, trip blanks, laboratory control samples 

(LCSs), and method blanks were used to determine whether a false positive analytical result may 

have occurred.  This provision is evaluated during the validation process and appropriate qualifiers 

are added to the data when applicable.

Proper decontamination of sampling equipment and the use of certified clean sampling equipment 

and containers also minimized the potential for cross contamination that could lead to a false positive 

analytical result.

4.1.1.2 Decision II

The Decision II statement as presented in the CAU 117 SAFER Plan is:  “Is sufficient information 

available to meet the closure objectives?”
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Decision Rules:

• If COC contamination is inconsistent with the CSM or extends beyond the spatial boundaries, 
then work will be suspended and the investigation strategy will be reconsidered, else the 
decision will be to continue sampling to define the extent.

• If a COC is detected through Decision I sampling, additional samples will be collected to 
determine the extent of contamination. 

• If sufficient information is available to define the extent of COC contamination and confirm 
that closure objectives were met, no further assessment of the CAS is required.

• If sufficient information is not available to define the extent of contamination or confirm 
that closure objectives were met, then additional samples will be collected until the extent 
is defined. 

• If the waste types, volumes, or costs of remaining demolition waste streams cannot be 
estimated, additional sampling and/or surveys will be performed.

Population Parameter:  The Decision II population parameter is an individual analytical result from a 

bounding sample.  For Decision II, a single bounding sample result for any contaminant exceeding a 

FAL would cause a determination that the contamination is not bounded. 

4.1.1.2.1 DQO Provisions To Limit False Negative Decision Error

A false negative decision error (where consequences are more severe) is controlled by meeting the 

following criteria:

1. Having a high degree of confidence that the sample locations selected will identify the extent of 
the COCs.

2. Having a high degree of confidence that analyses conducted will be sufficient to detect any COCs 
present in the samples at an acceptable level of sensitivity.

3. Having a high degree of confidence that the dataset is of sufficient quality and completeness.

4. Having a high degree of confidence that the potential waste streams are characterized.

Criterion 1:

An area walkover survey using field radiological detection instrumentation, and a judgmental 

sampling scheme were used to determine sample locations for environmental soil samples within 
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CAS 26-41-01.  Two areas were identified as requiring additional delineation of COCs (Ra-226 and 

PCBs).  A small area located just outside the entrance to the Main Assembly Bay (Room 102), 

located on the east side of Building 2201 was identified because it exceeded radiological FSLs.  The 

second area was identified due to concentrations of PCBs in the surface soil exceeding the PAL.  

For both areas where COCs were detected, the analytical results of the Decision II samples verified 

that the concentrations were below the FALs, and it was determined that the vertical and lateral extent 

of COCs were defined.  

Criterion 2:

All samples were analyzed for the COCs present at the corresponding CAS:

• Polychlorinated biphenyls and Ra-226 were identified as COCs at CAS 26-41-01.

The second criterion for extent was accomplished for all analyses as demonstrated in Table 4-1.  

While sensitivity was not met for Aroclor 1254, Aroclor 1248 did meet the sensitivity requirement.  

Aroclor 1248 is the driving COC associated with PCB soil contamination on the south side of 

Building 2201. 

Criterion 3:

To satisfy the third criterion for extent, the entire dataset, as well as individual sample results, were 

assessed against the DQIs of precision, accuracy, representativeness, comparability, and 

completeness, as defined in the Industrial Sites QAPP (NNSA/NV, 2002).  The DQI discussion is 

presented under Criterion 3 for Decision I.

4.1.1.2.2 DQO Provisions To Limit False Positive Decision Error

The false positive decision error was controlled by assessing the potential for false positive 

analytical results.  Quality assurance/QC samples such as field blanks, trip blanks, LCSs, and method 

blanks were used to determine whether a false positive analytical result may have occurred.  This 

provision is evaluated during the validation process and appropriate qualifiers are added to the data 

when applicable.
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Proper decontamination of sampling equipment, and the use of certified clean sampling equipment 

and containers also minimized the potential for cross contamination that could lead to a false positive 

analytical result.

4.1.1.3 Sampling Design

The SAFER Plan made the following commitments for sampling:  

1. Biased (judgmental) soil samples will be collected adjacent to Building 2201 if it is determined 

that a pathway to soil exists.  Locations for samples will be chosen based on process knowledge, 

visual inspection of the site, and biasing factors (e.g., soil staining, elevated radioactivity).

• Result:  Soil samples were collected at biased locations based on the presence of elevated 
radioactivity, the presence of a service pit backfilled with soil, and identified pathways from 
Building 2201 to the soil such as the locations of roof drains and heavy traffic areas.   

2. Building media samples and radiological smears/surveys will be collected to obtain information 

for estimating demolition waste types, volumes, and costs.  This will include surveys (fixed and 

removable) of Building 2201 surfaces for radiological contamination and beryllium, and sampling 

for ACM such as roofing material, acoustical ceiling tiles, asphalt floor tiles, piping and tank 

insulation, or other suspected materials.

• Result:  Building 2201 media samples including paint chips, filter media, asbestos, and 
beryllium were collected and analyzed.  Radiological surveys of the interior surfaces and the 
exterior area of Building 2201 were completed.  All analytical data exists in the 
Stoller-Navarro Joint Venture (SNJV) Analytical Services and Industrial Hygiene databases, 
and are available upon request.

4.1.2 Conduct a Preliminary Data Review  (Step 2)

A preliminary data review was conducted by reviewing QA reports and inspecting the data.  The 

contract analytical laboratories generate a QA nonconformance report when data quality does not 

meet contractual requirements.  All data received from the analytical laboratories met contractual 

requirements, and a QA nonconformance report was not generated.  Data were validated and verified 

to ensure that the measurement systems performed in accordance with the criteria specified.  The 

validated dataset quality was found to be satisfactory.
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4.1.3 Select the Test and Identify Key Assumptions (Step 3)

The test for resolving DQO Decision I for the judgmental sampling design was the comparison of the 

maximum analyte result from CAS 26-41-01 to the corresponding FAL.  The test for making DQO 

Decision II was the comparison of all COC analyte results from each bounding sample to the 

corresponding FALs.

The key assumptions that could impact a DQO decision are listed in Table 4-4.   

4.1.4 Verify the Assumptions (Step 4) 

The results of the investigation support the key assumptions identified in the CAU 117 DQOs and 

Table 4-4.  

4.1.4.1 Other DQO Commitments

The SAFER Plan made the following commitments for sampling:

1. Decision II sampling will consist of defining the extent of contamination where COCs have 
been confirmed at the Decision I locations.  If COCs in adjacent soils are not detected, then no 
further action is required.  If a COC is detected in soil, then additional sampling will be conducted 
to determine the extent of COC contamination.  If the extent of the contamination is defined 
and additional remediation is feasible, then contaminated media will be removed.  If the extent 
of contamination has been determined and additional remediation is not feasible, then the extent 
of contamination will be defined and the planned use restriction will be extended to include the 
contaminated area. 

Results:  The Decision I sampling of the soil at the base of the cooling tower confirmed the 
presence of total Aroclor (PCBs) above the PAL.  Removal of approximately 50 yd3 of soil 
remediated the COC contamination.  Decision II sampling was performed to define both the 
vertical and lateral extent of COC contamination.  Samples to bound the vertical extent of PCB 
contamination were collected in the subsurface below the former location of the concrete pad for 
the cooling tower.  Samples to bound the lateral extent of COC contamination were collected 
around the perimeter of the excavation.  Decision II sample results demonstrated that COC 
contamination was bound laterally and vertically, by sample results that were less than the PALs. 

Decision I soil sampling and radiological field screening instrumentation identified the presence 
of Ra-226 in soil above the PAL near the entrance to Room 102.  Removal of approximately 1 ft3 
of soil and some asphalt surface remediated the COC contamination.  Decision II sampling 
confirmed COC contamination was bound by sample results that were less than the PALs.  
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Table 4-4
Key Assumptions 

Exposure Scenario

Site workers are only exposed to COCs through oral ingestion, inhalation, external exposure 
to radiation, or dermal contact (by absorption) of COCs absorbed onto the soils. 
Exposure to contamination is limited to site workers, construction/remediation workers, and 
military personnel conducting training. 
 
The investigation results did not reveal any potential exposures other than those identified in 
the CSM.

Affected Media

Surface soil, shallow subsurface soil, and potentially perched (shallow) groundwater. 
Deep groundwater contamination is not a concern. 
Contaminants migrating to regional aquifers are not considered. 
 
The investigation results did not reveal any affected media other than those identified in the 
CSM.

Location of 
Contamination/
Release Points

Release points are those identified in the CAU 117 SAFER Plan. 
 
The investigation results indicated additional sources for PCB and Ra-226 contamination 
other than those identified in the SAFER Plan.

Transport 
Mechanisms

Surface transport may occur as a result of a spill or storm water runoff. 
Surface transport beyond shallow substrate is not a concern. 
 
The investigation results did not reveal any transport mechanisms other than those identified 
in the CSM.

Preferential 
Pathways

None. 
 
The investigation results did not reveal any preferential pathways.

Lateral and Vertical 
Extent of 

Contamination

Subsurface contamination, if present, is contiguous and decreases with distance and depth 
from the source. 
Surface contamination may occur laterally as a result of a spill or storm water runoff. 
The area of contamination is contiguous. 
The extent of COC concentration decreases away from the area of contamination. 
 
The investigation results did not reveal any lateral and vertical extent of contamination other 
than those identified in the CSM, and PCB and Ra-226 contamination potentially from 
historical spills or releases to the environment.  Lateral and vertical extent was defined by 
confirmation sampling.  Concentration of the COC decreased with lateral and vertical extent. 

Groundwater 
Impacts

None. 
 
The investigation results did not reveal any indicators that groundwater could be potentially 
impacted.

Future Land Use
Nonresidential. 
 
The investigation results did not reveal any future land uses other than nonresidential.

Other DQO 
Assumptions

Contamination may be present in the soils adjacent to a feature due to runoff or intended use 
(e.g., decontamination pad). 
 
All detected contaminants were adjacent to features and decreased with distance.
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4.1.5 Draw Conclusions from the Data

This section resolves the two DQO decisions for CAS 26-41-01.

4.1.5.1 Decision Rules for Decision I

Decision Rule:  If the concentration of any COPC in a target population exceeds the FAL for that 

COPC during the initial investigation, then that COPC is identified as a COC and Decision II 

sampling will be conducted.

Result:  The following COCs were identified at CAS 26-41-01 as a result of Decision I sampling:

• Polychlorinated biphenyls and Ra-226 were identified as COCs at CAS 26-41-01.

4.1.5.2 Decision Rules for Decision II

Decision Rule:  If the observed concentration of any COC in a Decision II sample exceeds the PALs, 

then additional samples will be collected to complete the determination of the extent.

Result:  Decision II sampling activities included the collection of step-out surface and subsurface 

samples around the perimeter of the cooling tower, and to the south around the electrical substation to 

determine the lateral and vertical extent of PCB soil contamination.  Surface samples from locations 

AF10, AF19, AF22, and AF32 define the lateral extent of PCB contamination, and subsurface 

samples from locations AF28, AF29, AF30, and AF31 define the vertical extent of contamination, to 

be approximately 5.0 ft bgs, as these verification samples confirmed total Aroclor concentrations 

were less than the PAL.  A subsurface vertical step-out sample (117AF044) was also collected from 

1.0 to 1.5 ft bgs at location AF18 and defines the vertical extent of radiologically contaminated soil, 

as Ra-226 activities were less than the PAL. 

Decision Rule:  If all observed COC population parameters are less than the PALs, then the decision 

will be that the extent of contamination has been defined in the lateral and/or vertical direction.

Result:  Decision II verification sampling confirmed removal of COCs to less than PALs.  The 

vertical and lateral extent of contamination at CAS 26-41-01 was defined.  
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4.2 Use Restrictions

Analytes detected in soil above FALs and PSM identified during the CAI were removed under a 

corrective action of clean closure at CAS 26-41-01.  Therefore, no further corrective actions are 

necessary, and no use restrictions were implemented. 
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5.0 Conclusions and Recommendations

Based on the results of the corrective action of clean closure, no further corrective actions are 

necessary for CAU 117.

The DOE, National Nuclear Security Administration Nevada Site Office (NNSA/NSO) provides the 

following recommendations:

• No additional corrective actions are required at CAS 26-41-01.  Clean closure of 
CAS 26-41-01 is warranted based upon the completed corrective actions to remove the 
COCs of PCBs and Ra-226, and the removal of identified PSM. 

• A Notice of Completion is requested from NDEP for the closure of CAU 117.

• Corrective Action Unit 117 should be moved from Appendix III to Appendix IV of the 
FFACO.
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A.1.0 Introduction

The DQO process described in this appendix is a seven-step strategic systematic planning method 

used to plan data collection activities and define performance criteria for the CAU 117, Pluto 

Disassembly Facility, field investigation.  The DQOs are designed to ensure that the data collected 

will provide sufficient and reliable information to determine the appropriate corrective actions, verify 

the adequacy of existing information, provide sufficient data to implement the corrective actions, and 

verify that closure was achieved.

The CAU 117 investigation will be based on the DQOs presented in this appendix as developed by 

representatives of the NDEP and the NNSA/NSO.  The seven steps of the DQO process presented in 

Sections A.2.0 through A.8.0 were developed in accordance with EPA Guidance on Systematic 

Planning Using the Data Quality Objectives Process (EPA, 2006) and the CAS-specific information 

presented in Section A.2.0.

The DQO process presents a judgmental sampling approach.  In general, the procedures used in the 

DQO process provide:

• A method to establish performance or acceptance criteria, which serve as the basis for 
designing a plan for collecting data of sufficient quality and quantity to support the goals of a 
study.

• Criteria that will be used to establish the final data collection design such as:
 - the nature of the problem that has initiated the study and a conceptual model of the 

hazards to be investigated
 - the decisions or estimates that need to be made and the order of priority for resolving them
 - the type of data needed
 - an analytic approach or decision rule that defines the logic for how the data will be used to 

draw conclusions from the study findings

• Acceptable quantitative criteria on the quality and quantity of the data to be collected, relative 
to the ultimate use of the data.

• A data collection design that will generate data meeting the quantitative and qualitative 
criteria specified.  A data collection design specifies the type, number, location, and physical 
quantity of samples and data, as well as the QA and QC activities that will ensure that 
sampling design and measurement errors are managed sufficiently to meet the performance or 
acceptance criteria specified in the DQOs.
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A.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.

The problem statement for the CAU 117 CAS is: “Existing information on the nature and extent of 

potential contamination is insufficient to evaluate and confirm closure of CAS 26-41-01 in 

CAU 117.” 

A.2.1 Planning Team Members

The DQO planning team consists of representatives from NDEP, NNSA/NSO, SNJV, and National 

Security Technologies, LLC (NSTec).  The DQO planning team met on June 27, 2007, for the DQO 

meeting.  The primary decision-makers are the NDEP and NNSA/NSO representatives.

A.2.2 Conceptual Site Model

The 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 a 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 what 

impacts such movement may have.  It is the basis for assessing how contaminants could reach 

receptors both in the present and future.  The CSM describes the most probable scenario for current 

conditions at the site and defines the assumptions that are the basis for identifying appropriate 

sampling strategy and data collection methods.  Accurate CSMs are important as they serve as the 

basis for all subsequent inputs and decisions throughout the DQO process.

The CSM was developed for CAU 117 using information from the physical setting, potential 

contaminant sources, release information, historical background information, knowledge from similar 

sites, site walk-downs, site investigation data, and physical and chemical properties of the potentially 

affected media and COPCs.
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The CSM consists of:

• Potential contaminant releases including media subsequently affected.

• Release mechanisms (the conditions associated with the release).

• 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.

If additional elements are identified during the investigation that are outside the scope of the CSM, 

the situation will be reviewed and a recommendation will be made as to how to proceed.  In such 

cases, NDEP and NNSA/NSO will be notified and given the opportunity to comment on, and concur 

with, the recommendation. 

The applicability of the CSM to CAS 26-41-01 is summarized in Table A.2-1 and discussed below.  

Table A.2-1 provides information on CSM elements that will be used throughout the remaining steps 

of the DQO process.  Figure A.2-1 represents site conditions applicable to the CSM. 

A.2.2.1 Contaminant Release

The most likely location for potential contaminant releases to the environment are the soils directly 

below or adjacent to the CSM’s surface and subsurface components (i.e., Building 2201, the Building 

2201 basement, drains/piping stemming from Building 2201, and the wood shed).  The CSM 

accounts for potential releases resulting from overflow or leaking of system components present at 

the ground surface (e.g., drains and piping) and surface spills.  If present, contaminant concentrations 

in soil are expected to decrease with horizontal and vertical distance from the source.  Sources for 

potential contamination include hazardous and radiological contaminants related to Project Pluto, fuel 

repackaging operations, and classified experiments conducted at Building 2201.       
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Table A.2-1
Conceptual Site Model Description of Elements for CAU 117, CAS 26-41-01

CAS Identifier 26-41-01

CAS Description Pluto Disassembly Facility

Site Status Site is inactive and/or abandoned

Exposure Scenario Occasional Use

Sources of Potential 
Soil Contamination

Releases from activities conducted within Building 2201, releases from 
hazardous/radioactive materials stored in Building 2201, potential future releases from 
hazardous/radioactive waste currently in Building 2201, potential future releases from 
wastes currently stored in the wood shed

Location of 
Contamination/
Release Point

Exterior of Building 2201, facility water tower, and/or the wood shed

Amount Released Unknown

Affected Media Surface and shallow subsurface soil

Potential 
Contaminants

Polychlorinated biphenyls, hydrocarbons, RCRA metals, beryllium, radionuclides, 
volatile organic compounds, semivolatile organic compounds

Transport 
Mechanisms

Percolation of precipitation through subsurface media serves as the major driving force for 
migration of contaminants.  Surface water runoff may provide for the transportation of 
some contaminants within or outside of the footprint of the CAS. 

Migration Pathways Vertical transport expected to dominate over lateral transport due to small surface 
gradients.

Lateral and Vertical 
Extent of 

Contamination

Contamination, if present, is expected to be contiguous to the release points.  
Concentrations are expected to decrease with distance and depth from the source.  
Groundwater contamination is not expected.  Lateral and vertical extent of COC 
contamination is assumed to be within the spatial boundaries.

Exposure Pathways
The potential for contamination exposure is limited to industrial and construction workers, 
and military personnel conducting training.  These human receptors may be exposed to 
COPCs through oral ingestion, inhalation, dermal contact (absorption) of soil and/or debris 
due to inadvertent disturbance of these materials or irradiation by radioactive materials.

COC = Contaminant of concern
COPC = Contaminant of potential concern
RCRA = Resource Conservation and Recovery Act
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Figure A.2-1
Conceptual Site Model for CAS 26-41-01
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Two release scenarios are considered for this CSM:

• Potential past releases from activities conducted in Building 2201, hazardous/radioactive 
materials stored in Building 2201 and/or used as building materials, and 
hazardous/radioactive materials stored in the wood shed.

• Potential future releases from hazardous and/or radioactive materials currently stored in 
Building 2201 or the wood shed.

The primary source for potential radionuclide contamination to soil is suspected to be from 

radioactively contaminated liquid effluent that was washed down Building 2201 drains.  Any releases 

from underground piping extending from Building 2201 to nearby radioactive and sanitary 

leachfields were covered in previous CASs (CAS 26-05-01 and 26-05-04, respectively).  It is 

presumed that soil contamination from this source is negligible.

The primary potential source for a chemical contaminant release is suspected to be from hydraulic 

equipment fluids containing PCBs.  However, no evidence of a past release from the building has 

been identified, and the thickness of the Building 2201 concrete floors and walls suggest excellent 

containment.  Further investigation is needed to determine the presence of potential contamination 

from past spills, identified by the presence of floor stains.  Soils will be sampled for potential 

contamination where it is determined that a pathway from Building 2201 to the soil exists. 

Future environmental contamination could occur if hazardous or radioactive wastes currently 

contained within Building 2201 or the wood shed are released.  Potential source material within 

Building 2201 and the wood shed will be investigated to define the nature and extent of potential 

contaminants as they are identified.

A.2.2.2 Potential Contaminants

The COPCs were identified during the planning process through the review of site history, process 

knowledge, personal interviews, past investigation efforts, and inferred activities associated with the 

CAS.  The list of COPCs (presented in Table A.2-2) is intended to encompass all of the contaminants 

that could potentially be present at the CAS.  The COPCs applicable to Decision I environmental 

samples for CAS 26-41-01 are defined as the constituents reported from the analytical methods 

stipulated in Table A.2-3.               
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Table A.2-2
CAS 26-41-01 Analytical Programa

Analyses

Soil (if pathw
ay exists)

M
aterials in containers/vaults

b

O
il in leaded-glass w

indow
s

H
ydraulic equipm

ent oil

Filter m
aterial

Piping/tank insulation

Floor/ceiling tile

R
oofing m

aterial

Organic Contaminants of Potential Concern (COPCs)

Total Petroleum Hydrocarbons-Diesel-Range Organics X X

Polychlorinated Biphenyls X X X X

Semivolatile Organic Compounds X X X X

Volatile Organic Compounds X X X X

Inorganic COPCs

Resource Conservation and Recovery Act Metals X X X

Total Beryllium X X X

Radionuclide COPCs

Gamma Spectroscopyc X X X X X X X X

Isotopic Uranium X X X X X X X X

Isotopic Plutonium X X X X X X X X

Cesium-137 from Gamma X X X X X X X X

Niobium-94 from Gamma X X X X X X X X

Strontium-90 X X X X X X X X

aThe contaminants of potential concern are the constituents reported from the analytical methods listed.
bDependent on site conditions.
cResults of gamma analysis will be used to determine whether further radioanalytical analysis is warranted.

X = Required analytical method
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Table A.2-3
Analytes Reported by Analytical Methods

VOCs SVOCs TPH PCBs Metals Radionuclides

1,1,1-Trichloroethane 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloropropane
1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dibromo-3-chloropropane 
1,3,5-Trimethylbenzene 
1,4-Dioxane
2-Butanone
2-Chlorotoluene 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Acetonitrile 
Allyl chloride 
Benzene 
Bromodichloromethane 
Bromoform
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform
Chloromethane 
Chloroprene 
Dibromochloromethane 
Dichlorodifluoromethane 
Ethyl methacrylate 
Ethylbenzene 
Isobutyl alcohol 
Isopropylbenzene 
m-Dichlorobenzene (1,3) 
Methacrylonitrile 
Methyl methacrylate

Methylene chloride 
N-Butylbenzene 
N-Propylbenzene 
o-Dichlorobenzene (1,2) 
p-Dichlorobenzene (1,4) 
p-isopropyltoluene 
sec-Butylbenzene 
Styrene 
tert-Butylbenzene 
Tetrachloroethene 
Toluene 
Total Xylenes 
Trichloroethene 
Trichlorofluoromethane 
Vinyl acetate 
Vinyl chloride

2,3,4,6-Tetrachlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrotoluene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitrophenol 
3-Methylphenola 

4-Chloroaniline 
4-Methylphenola 

4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Aniline 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzoic Acid 
Benzyl Alcohol 
Bis(2-ethylhexyl) phthalate 
Butyl benzyl phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Diethyl Phthalate 
Dimethyl phthalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadieneb 

Hexachloroethane 
Indeno(1,2,3-cd)pyrene 
Naphthaleneb 

Nitrobenzene 
N-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
Pyridine

TPH 
(Diesel-Range 
Organics)

Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Aroclor 1268

Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver

Plutonium-238 
Plutonium-239/240 
Strontium-90 
Uranium-234 
Uranium-235 
Uranium-238 

Gamma-emitting 
radionuclides
 
Actinium-228
Americium-241
Cobalt-60
Cesium-137
Europium-152
Europium-154
Europium-155
Lead-212
Lead-214
Niobium-94
Potassium-40
Thallium-208
Thorium-234
Uranium-235

aMay be reported as 3,4-methylpenol
bMay be reported with VOCs

PCB = Polychlorinated biphenyl
SVOC = Semivolatile organic compound

TPH = Total petroleum hydrocarbons
VOC = Volatile organic compound
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During a review of site history documentation, process knowledge information, personal interviews, 

past investigation efforts (where available), and inferred activities associated with the CAS, some of 

the COPCs were identified as targeted contaminants for the CAS.  Targeted contaminants are those 

COPCs for which evidence in the available site and process information suggests that they may be 

reasonably suspected to be present at a given CAS.  The targeted contaminants are required to meet a 

more stringent completeness criteria than other COPCs, thus providing greater protection against a 

decision error (see Appendix A.7.0).  Targeted contaminants will be considered only for 

environmental samples (i.e., if a pathway to soil exists).  If it is determined that a pathway to soil 

exists, targeted contaminants for CAS 26-41-01 soil samples will include PCBs and radionuclides.

Analytical methods for each CAU 117 COPC are provided in Tables A.2-4 and A.2-5.  Due to 

changes in analytical methodology and changes in analytical laboratory contracts, information in 

Tables A.2-4 and A.2-5 that varies from corresponding information in the QAPP will supersede that 

information in the QAPP (NNSA/NV, 2002a). 

A.2.2.3 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 found further from 

release points or in low areas where evaporation of ponding will concentrate dissolved constituents.

A.2.2.4 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.       
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Table A.2-4
Analytical Requirements for Radionuclides for CAU 117

Analysisa Matrix Analytical 
Method

Minimum 
Detectable 

Concentration 
(MDC)b

Laboratory
Precision

Laboratory 
Accuracy

(%R)

Gamma-Emitting Radionuclides

Gamma 
Spectroscopy

Aqueous EPA 901.1c

< Preliminary 
Action Levels

RPD
35%d

NDe 

 -2<NDe<2

Laboratory Control 
Sample

80-120%RNon-aqueous HASL-300f

Other Radionuclides

Plutonium-238 All HASL-300f

< Preliminary 
Action Levels

RPD
35%d

NDe 

 -2<NDe<2

Laboratory Control 
Sample 

80-120%R 

Chemical Yield 
30-105%R 

(not applicable for
 tritium and 

gross-alpha/beta)

 Matrix Spike Sample
61-140%R 

(tritium and gross
 alpha/beta only)

Plutonium-239/240 All HASL-300f

Strontium-90 All HASL-300f

Uranium-234 All HASL-300f

Uranium-235 All HASL-300f

Uranium-238 All HASL-300f

aApplicable constituents are listed in Table A.2-3.
bThe MDC is the lowest concentration of a radionuclide present in a sample and can be detected with a 95% confidence level.
cPrescribed Procedures for Measurement of Radioactivity in Drinking Water (EPA, 1980)
dSampling and Analysis Plan (Field Sampling Plan and Quality Assurance Project Plan) with Guidance (EPA, 2000) 
eND is not RPD; rather, it is another measure of precision used to evaluate duplicate analyses.  The ND is calculated as the 
difference between two results divided by the square root of the sum of the squares of their total propagated uncertainties.  
Evaluation of Radiochemical Data Usability (Paar and Porterfield, 1997)
fThe Procedures Manual of the Environmental Measurements Laboratory, HASL-300 (DOE, 1997)

EPA = U.S. Environmental Protection Agency
HASL = Health and Safety Laboratory
ND = Normalized difference
RPD = Relative percent difference
%R = Percent recovery
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Corrective Action Site 26-41-01 is located in the southwestern corner of Area 26 at approximately 

4,396 ft elevation (BN, 1996).  A perched water table occurs throughout most of Area 26, with static 

water levels ranging from 81 to 167 ft below ground surface (bgs).  The perched water occurs in 

highly fractured and altered rock, and may extend to a depth of 261 ft or more before reaching a 

low-permeable confining layer.  Electrical resistivity vertical profiles indicate zones of saturation 

between 24 and 136 ft, 460 and 900 ft, and 1,050 and 1,800 ft.  These zones may represent several 

perched aquifers present in permeable zones between the known perched aquifer and the regional 

water table located approximately 1,700 ft bgs (DRI, 1988; Johnson and Ege, 1964).

Table A.2-5
Analytical Requirements for Chemical COPCs for CAU 117

Analysisa Matrix
Analytical 

Method 
(SW-846)b

Minimum 
Detectable 

Concentration 
(MDC)c

Laboratory 
Precision

Laboratory 
Accuracy

(%R)

ORGANICS
Total Volatile Organic 

Compounds All 8260B < Preliminary 
Action Levels Lab-specificd Lab-specificd

Total Semivolatile Organic 
Compounds All 8270C < Preliminary 

Action Levels Lab-specificd Lab-specificd

Polychlorinated Biphenyls All 8082
< Preliminary 
Action Levels

Lab-specificd Lab-specificd

Total Petroleum Hydrocarbons-
Diesel-Range Organics All 8015B 

(modified) Lab-specificd Lab-specificd

INORGANICS

Metals All 6010B

< Preliminary 
Action Levels

RPD
 35% 

(non-aqueous)e

20% (aqueous)e 

Absolute 
Differencef

±2x RL 
(non-aqueous)f

±1x RL 
(aqueous)f

Matrix Spike 
Sample 

75-125%Rb 

Laboratory 
Control 
Sample 

80-120%Rf

Mercury

Aqueous 7470A

Non-aqueous 7471A

aApplicable constituents are listed in Table A.2-3.
bTest Methods for Evaluating Solid Waste, Physical/Chemical Methods (SW-846) (EPA, 1996)
cThe MDC is the lowest concentration that can be reliably achieved within specified limits of accuracy and precision.
dRPD and %R performance criteria are developed by the analytical laboratory according to approved procedures. 
eSampling and Analysis Plan (Field Sampling Plan and Quality Assurance Project Plan) with Guidance (EPA, 2000) 
fUSEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review (EPA, 2004b)

RL = Reporting limit
RPD = Relative percent difference
%R = Percent recovery
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A large portion of Area 26 consists of thin gravel alluvium capping a pediment which dips 3 to 

6 degrees to the southeast and merges with the valley alluvium along Cane Spring Wash to the south.  

Lateral migration may occur as a result of overland flow or erosion, though the permeability of the 

alluvium is low (ranging from roughly 10-3 to 10-5 centimeters per second) (DRI, 1988).

A.2.2.5 Migration Pathways and Transport Mechanisms

Migration pathways include the lateral migration of potential contaminants across surface 

soils/sediments and vertical migration of potential contaminants through subsurface soils.  

Environmental contamination is expected to be limited due to the physical barrier posed by 

Building 2201 between potential contaminants and potentially affected soil. 

Infiltration and percolation of precipitation serves as a driving force for downward migration of 

contaminants.  However, due to the low permeability of the alluvium throughout Area 26, high 

potential evapotranspiration rates, and low precipitation rates (approximately 7.8 in. per year at 

nearby Cane Spring [ARL, 2007]), percolation of infiltrated precipitation at the NTS does not provide 

a significant mechanism for vertical migration of contaminants to groundwater (DOE/NV, 1992). 

Because of the expected limited mobility of contaminants, the affected media is typically the surface 

and shallow subsurface soil.  The native soil interfaces below and adjacent to the identified release 

points are the most likely locations for potential soil contamination. 

A.2.2.6 Exposure Scenarios

Human receptors may be exposed to COPCs through oral ingestion, inhalation, or dermal contact 

with contaminated materials due to inadvertent disturbance of these materials or irradiation by 

radioactive materials.  The land-use and exposure scenario for CAS 26-41-01 is listed in Table A.2-6.  

According to the Nevada Test Site Resource Management Plan (DOE/NV, 1998), the area in which 

CAU 117 is located is restricted to use as a Research, Test, and Experiment Zone.  Following closure 

activities outlined in this SAFER, Building 2201 would not be available for use by site personnel.  

Corrective Action Site 26-41-01 is therefore considered an Occasional Use area.     
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Table A.2-6
Land Use and Exposure Scenarios

Corrective 
Action Site Record of Decision Land Use Zone Exposure Scenario

26-41-01

Research, Test, and Experiment Zone 
This area is designated for small-scale research and 
development projects and demonstrations; pilot 
projects; outdoor tests; and experiments for the 
development, quality assurance, or reliability of 
material and equipment under controlled conditions.  
This zone includes compatible defense and 
nondefense research, development, and testing 
projects and activities

Occasional Use Area 
Worker will be exposed to the site occasionally 
(up to 80 hours per year for 5 years).  Site 
structures are not present for shelter and 
comfort of the worker.
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A.3.0 Step 2 - Identify the Goal of the Study

Step 2 of the DQO process states how environmental data will be used in meeting objectives and 

solving the problem, identifies study questions or decision statement(s), and considers alternative 

outcomes or actions that can occur upon answering the question(s).  Figure A.3-1 depicts the 

sequential flow of questions, answers, and action alternatives required to fulfill the objectives of the 

SAFER process.   
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Figure A.3-1
SAFER Decision Flow Logic Diagram
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After completion of SAFER activities, the following closure objectives should be met for CAU 117:

• The chosen corrective action has been verified to be appropriate and effective.

• The nature and extent of any remaining contamination has been defined.

• Sufficient information is available to estimate decontamination and decommissioning waste 
types, volumes, and disposal costs.

• RCRA hazardous wastes have been removed.

Decision I and II statements intended to direct SAFER activities toward completion of these 

objectives are presented in the following sections. 

A.3.1 Decision Statements

The Decision I statement is: “Is any COC present in environmental media within the CAS, or does 

potential source material exist that, if released, could cause a COC in environmental media?”  For a 

judgmental sampling design, any analytical result for a COPC above the FAL will result in that COPC 

being designated as a COC.  A COC may also be defined as a contaminant that, in combination with 

other like contaminants, is determined to jointly pose an unacceptable risk based on a multiple 

constituent analysis (NNSA/NSO, 2006).  If a COC is detected, then Decision II must be resolved.

The Decision II statement is: “Is sufficient information available to meet the closure objectives?”  

Sufficient information to meet these closure objectives is defined to include:

• Identifying the volume of media containing any COC bounded by analytical sample results in 
lateral and vertical directions.

• The information needed to characterize IDW for disposal.

• The information needed to determine potential remediation waste types.

A corrective action will be determined for any site containing a COC.  The evaluation of the need for 

corrective action will include the potential for wastes that are present at a site to cause the future 

contamination of site environmental media if the wastes were to be released.  The following 

conservative assumptions were made to evaluate the potential for Building 2201 material or contents 

to result in the introduction of a COC to surrounding environmental media: 
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• Building 2201 containment would fail at some point, and the contents would be released to the 
surrounding media.

• The resulting concentration of contaminants in the surrounding media would be equal to the 
concentration of contaminants within Building 2201.

• Any liquid contaminants within Building 2201 will be removed.

If sufficient information is not available to meet the closure objectives, then site conditions will be 

re-evaluated and additional samples will be collected (as long as the scope of the investigation is not 

exceeded and CSM assumptions have not been shown to be incorrect). 

A.3.2 Alternative Actions to the Decisions

In this section the actions that may be taken to solve the problem are identified depending on the 

possible outcomes of the investigation.

A.3.2.1 Alternative Actions to Decision I

If no COC associated with a release from the CAS is detected, then further assessment of the CAS is 

not required and the corrective action alternative of no further action will be selected.  If a COC 

associated with a release from the CAS is detected, then additional sampling will be conducted to 

determine the extent of COC contamination.  If the extent of the contamination is defined and 

additional remediation is feasible, contaminated media will be removed until all the contamination 

has been removed.  If the extent of contamination has been determined and additional remediation is 

not feasible, then the extent of contamination will be defined and the contaminated area will be closed 

in place with appropriate use restrictions. 

If the collection of verification samples confirm that all the contaminated media has been removed, 

then the clean closure objectives will have been met.  If contamination still exists and additional 

remediation would violate the conditions of the SAFER, then work will stop and a consensus reached 

with NDEP on the path forward before continuing the investigation of the CAS.
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A.3.2.2 Alternative Actions to Decision II

If sufficient information is available to define the extent of COC contamination and confirm that 

closure objectives were met, then further assessment of the CAS is not required.  If sufficient 

information is not available to define the extent of contamination or confirm that closure objectives 

were met, then additional samples will be collected until the extent is defined.
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A.4.0 Step 3 - Identify Information Inputs

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

identifies sampling and analysis methods that will allow reliable comparisons with FALs.

A.4.1 Information Needs

To resolve Decision I (determine whether a COC is present at the CAS), samples need to be collected 

and analyzed following two criteria:

• Samples must be collected in areas most likely to contain a COC (judgmental sampling).
• The analytical suite selected must be sufficient to identify any COCs present in the samples.

To resolve Decision II (determine whether sufficient information is available to confirm that 

closure objectives were met at the CAS), samples must be collected and analyzed to meet the 

following criteria:

• Samples must be collected in areas contiguous to the contamination but where contaminant 
concentrations are below FALs.

• Samples of the waste or environmental media must provide sufficient information to 
characterize the IDW for disposal.

• Samples of the waste or environmental media must provide sufficient information to 
determine potential remediation waste types.

• Samples of material from Building 2201 must provide sufficient information to determine 
concentrations of potential source material.

• Samples and surveys of material remaining in Building 2201 must be sufficient to estimate 
future demolition wastes.

• The analytical suites selected must be sufficient to detect contaminants at concentrations equal 
to or less than their corresponding FALs. 

A.4.2 Sources of Information

Information to satisfy Decision I and Decision II will be generated by sampling for COCs and 

sampling to characterize future demolition wastes.  In all cases, sample collection and handling 
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activities will follow standard procedures.  Only validated data from analytical laboratories will be 

used to make DQO decisions. 

Sampling for COCs will be done in areas most likely to contain a COC (judgmental sampling), and 

will include samples of environmental media, if necessary, and potential source material that could 

cause future contamination of the CAS.  These areas include soils adjacent to or directly below 

contaminant pathways (if it is determined that a pathway from Building 2201 to environmental media 

exists), soils beneath the water tower, and material within Building 2201 and the wood shed.  Samples 

of potential source material includes materials in containers in Building 2201 and the wood shed.  

Data generated from the sampling of potential source material must be sufficient to meet the quality 

requirements of the designated waste acceptance criteria. 

Media samples and survey data will be used to characterize future demolition wastes from 

Building 2201.  Samples from piping and tank insulation, floor and ceiling tile, and roofing material 

will be analyzed to determine the appropriate disposal strategy for these materials.  Surveys of 

Building 2201 surfaces will be used to determine the extent of any remaining surface contamination 

and its potential impact on demolition wastes.  All waste characterization data must be sufficient to 

meet the quality requirements of the designated waste acceptance criteria.

Waste disposal documentation, field surveys, and other appropriate information may also be used to 

ensure corrective actions were completed as planned. 

A.4.2.1 Sample Locations

Design of the sampling approaches for the CAU 117 CAS must ensure that the data collected are 

sufficient for selection of the corrective action alternatives (EPA, 2002).  To meet this objective, 

samples collected from the site should be from locations most likely to contain a COC, if present 

(judgmental sampling).  These sample locations, therefore, can be selected using biasing factors for 

judgmental sampling (e.g., a stain, likely containing a spilled substance).  Because sufficient data are 

available to develop a judgmental sampling plan, this approach was used to develop plans for 

sampling environmental media and potential source material at the CAS.  Analytical suites for 

Decision I samples will include all COPCs identified in Table A.2-2.

UNCONTROLLED when Printed



CAU 117 CR
Appendix A
Revision:  0
Date:  June 2009
Page A-21 of A-38

Environmental media (soil) will be sampled in the event that a pathway from Building 2201 or the 

wood shed to soil is confirmed.  To determine whether such a pathway exists, historical 

documentation, surveys, interviews, and applied process knowledge will be used to determine the 

most likely locations for a contaminant release or barrier breach.  Engineering drawings, visual 

inspections, examination of the Building 2201 foundation, and a review of Building 2201 drains 

covered in previous CASs, will be used to determine potential pathways from the building to 

environmental media.  Environmental soil samples will be submitted to analytical laboratories 

meeting the quality criteria stipulated in the Industrial Sites QAPP (NNSA/NV, 2002a). 

A judgmental sampling approach will also be used to select locations for samples taken from 

Building 2201 to determine potential source material.  Sampled locations will depend on 

field-screening criteria and site history and process knowledge.  Potential source material from 

Building 2201 and the wood shed will be characterized as it is identified.

Samples of potential source material will include samples of unknown materials in containers 

and vaults.

Field-screening techniques may be used to select appropriate sampling locations by providing 

semiquantitative data that can be used to comparatively select samples to be submitted for laboratory 

analyses from several screening locations.  The following field-screening methods and biasing factors 

may be applied at CAU 117:

• Walkover surface area radiological surveys:  A radiological survey instrument will be used to 
detect locations of elevated radioactivity.  Field-screening levels will be determined by 
RadCon personnel.

• Documented process knowledge on source and location of release (e.g., volume of release).

• Stains:  Any spot or area on the soil surface or floor of Building 2201.  Typically stains 
indicate an organic liquid such as oil has reached the soil (or the potential exists for the liquid 
to have reached the soil if found inside a structure at the CAS).

• Drums, containers, equipment or debris:  Materials that may have been used at, or added to, a 
location, and that may have contained or come in contact with hazardous or radioactive 
substances at some point during their use.

UNCONTROLLED when Printed



CAU 117 CR
Appendix A
Revision:  0
Date:  June 2009
Page A-22 of A-38

• Preselected areas based on process knowledge of the site:  Locations for which evidence such 
as historical photographs, experience from previous investigations, or interviewee’s input, 
exists that a release of hazardous or radioactive substances may have occurred.

• Experience and data from investigations of similar sites.

• Other biasing factors:  Factors not previously defined for the CAI but become evident once 
the investigation of the site is under way.

Decision II sample step-out locations will be selected based on the CSM, biasing factors, and existing 

data.  Analytical suites will include those parameters that exceeded FALs (i.e., COCs) in prior 

samples.  Biasing factors to support Decision II sample locations include Decision I biasing factors 

plus available analytical results.

A.4.2.2 Analytical Methods

Analytical methods are available to provide the data needed to resolve the decision statements.  The 

analytical methods and laboratory requirements (e.g., detection limits, precision, and accuracy) are 

provided in Tables A.2-4 and A.2-5.
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A.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, 

specifies temporal and other practical constraints associated with sample/data collection, and defines 

the sampling units on which decisions or estimates will be made.

A.5.1 Target Populations of Interest

The population of interest to resolve Decision I (“Is any COC present in environmental media within 

the CAS, or does potential source material exist that, if released, could cause a COC in environmental 

media?”) is any location within the site that is contaminated with any contaminant above a FAL.  The 

populations of interest to resolve Decision II (“Is sufficient information available meet the closure 

objectives?”) are:

• Each one of a set of locations bounding contamination in lateral and vertical directions.

• Investigation-derived waste or environmental media that must be characterized for disposal.

• Potential remediation waste.

• Environmental media where natural attenuation or biodegradation or construction/evaluation 
of barriers is considered.

A.5.2 Spatial Boundaries

Spatial boundaries are the maximum lateral and vertical extent of expected contamination at the CAS, 

including all media likely to come in contact with the environment.  Contamination found beyond 

these boundaries may indicate a flaw in the CSM and may require re-evaluation of the CSM before 

the investigation can continue.  The CAS is considered geographically independent and intrusive 

activities are not intended to extend into the boundaries of neighboring CASs.  The lateral boundary 

for Building 2201 will be the exisiting building footprint (walls).  The lateral boundary for the wood 

shed will be the existing shed footprint (walls).  The lateral boundary for the water tower will include 

the soil directly beneath the tower and in a 25-ft radius around the tower.  The vertical boundary for 

all structures in scope at the CAS will be 15 ft bgs, approxmiately the extent of reach of a backhoe.
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A.5.3 Practical Constraints

Practical constraints such as military activities at the NTS, weather (i.e., high winds, rain, lightning, 

extreme heat), underground utilities, and/or access restrictions may affect the ability to investigate 

this site.

A.5.4 Define the Sampling Units

The scale of decision making in Decision I is defined as the CAS.  Any COC detected at any location 

within the CAS will cause the determination that the CAS is contaminated and needs further 

evaluation.  The scale of decision making for Decision II is defined as a contiguous area contaminated 

with any COC originating from the CAS.  Resolution of Decision II requires this contiguous area to 

be bounded laterally and vertically.
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A.6.0 Step 5 - Develop the Analytic Approach

Step 5 of the DQO process specifies appropriate population parameters for making decisions, 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.

A.6.1 Population Parameters

For judgmental sampling results, the population parameter is the observed concentration of each 

contaminant from each individual analytical sample.  Each sample result will be compared to the 

FALs to determine the appropriate resolution to Decision I and Decision II.  For Decision I, a single 

sample result for any contaminant exceeding a FAL would cause a determination that a COC is 

present within the CAS.

The Decision II population parameter is an individual analytical result from a bounding sample.  For 

Decision II, a single bounding sample result for any contaminant exceeding a FAL would cause a 

determination that the contamination is not bounded.

A.6.2 Action Levels

The PALs presented in this section are to be used for site screening purposes.  They are not 

necessarily intended to be used as cleanup action levels or FALs.  However, they are useful in 

screening out contaminants that are not present in sufficient concentrations to warrant further 

evaluation and, therefore, streamline the consideration of remedial alternatives.  The RBCA process 

used to establish FALs is described in the Industrial Sites Project Establishment of Final Action 

Levels (NNSA/NSO, 2006).  This process conforms with NAC Section 445A.227, which lists the 

requirements for sites with soil contamination (NAC, 2006a).  For the evaluation of corrective 

actions, NAC Section 445A.22705 (NAC, 2006b) requires the use of ASTM Method E 1739-95 

(ASTM, 1995) to “conduct an evaluation of the site, based on the risk it poses to public health and the 

environment, to determine the necessary remediation standards (i.e., FALs) or to establish that 

corrective action is not necessary.”
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This RBCA process defines three tiers (or levels) of evaluation involving increasingly 

sophisticated analyses:

• Tier 1 evaluation - sample results from source areas (highest concentrations) are compared to 
action levels based on generic (non-site-specific) conditions (i.e., the PALs established in the 
SAFER plan).  The FALs may then be established as the Tier 1 action levels, or the FALs may 
be calculated using a Tier 2 evaluation.

• Tier 2 evaluation - conducted by calculating Tier 2 SSTLs using site-specific information as 
inputs to the same or similar methodology used to calculate Tier 1 action levels.  The Tier 2 
SSTLs are then compared to individual sample results from reasonable points of exposure 
(as opposed to the source areas as is done in Tier 1) on a point-by-point basis.  Total TPH 
concentrations will not be used for risk-based decisions under Tier 2 or Tier 3.  Rather, the 
individual chemicals of concern will be compared to the SSTLs.

• Tier 3 evaluation - conducted by calculating Tier 3 SSTLs on the basis of more sophisticated 
risk analyses using methodologies described in Method E 1739-95 that consider site-, 
pathway-, and receptor-specific parameters. 

The comparison of laboratory results to FALs and the evaluation of potential corrective actions will 

be included in the investigation report.  The FALs will be defined (along with the basis for their 

definition) in the investigation report.

A.6.2.1 Chemical PALs

Except as noted herein, the chemical PALs are defined as the EPA Region 9 PRGs for chemical 

contaminants in industrial soils (EPA, 2004a).  Background concentrations for RCRA metals and zinc 

will be used instead of PRGs when natural background concentrations exceed the PRG, as is often the 

case with arsenic on the NTS.  Background is considered the average concentration plus two standard 

deviations of the average concentration for sediment samples collected by the Nevada Bureau of 

Mines and Geology throughout the Nevada Test and Training Range (formerly the Nellis Air Force 

Range) (NBMG, 1998; Moore, 1999).  For detected chemical COPCs without established PRGs, the 

protocol used by the EPA Region 9 in establishing PRGs (or similar) will be used to establish PALs.  

If used, this process will be documented in the investigation report.

A.6.2.2 Total Petroleum Hydrocarbon PALs

The PAL for TPH is 100 ppm as listed in NAC 445A.2272 (NAC, 2006c).
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A.6.2.3 Radionuclide PALs

The PALs for radiological contaminants (other than tritium) are based on the NCRP Report No. 129 

recommended screening limits for construction, commercial, industrial land-use scenarios 

(NCRP, 1999) scaled to 25 mrem/yr dose constraint (Murphy, 2004) and the generic guidelines for 

residual concentration of radionuclides in DOE Order 5400.5 (DOE, 1993).  These PALs are based on 

the construction, commercial, and industrial land-use scenario provided in the guidance and are 

appropriate for the NTS based on future land use scenarios as presented in Section A.2.2.6.  The PAL 

for tritium is based on the UGTA Project limit of 400,000 pCi/L for discharge of water containing 

tritium (NNSA/NV, 2002b).

Solid media such as concrete and/or structures may pose a potential radiological exposure risk to site 

workers if contaminated.  The radiological PAL for solid media will be defined as the 

unrestricted-release criteria defined in the NV/YMP RadCon Manual (NNSA/NSO, 2004).

A.6.3 Decision Rules

The decision rules applicable to both Decision I and Decision II are:

• If COC contamination is inconsistent with the CSM or extends beyond the spatial boundaries 
identified in Section A.5.2, then work will be suspended and the investigation strategy will be 
reconsidered, else the decision will be to continue sampling to define the extent.

The decision rules for Decision I are:

• If contaminant concentrations in remaining environmental media exceed FALs, that 
contaminant is identified as a COC.

• If source material is present that, if released, has the potential to cause future contamination of 
site environmental media, then a corrective action is required.

• If no COCs or potential source material remain after SAFER activities, a corrective action 
alternative of no further action will be selected (pending demolition of Building 2201).

• If COCs or potential source material remain at the CAS after SAFER activities, a corrective 
action alternative of closure in place with use restrictions will be implemented, and Decision 
II will be resolved.
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The decision rules for Decision II are:

• If a COC is detected through Decision I sampling, additional samples will be collected to 
determine the extent of contamination. 

• If sufficient information is available to define the extent of COC contamination and confirm 
that closure objectives were met, no further assessment of the CAS is required.

• If sufficient information is not available to define the extent of contamination or confirm that 
closure objectives were met, then additional samples will be collected until the extent is 
defined. 

• If the waste types, volumes, or costs of remaining demolition waste streams cannot be 
estimated, additional sampling and/or surveys will be performed.

If a COC is detected in environmental media or potential source material, additional sampling will be 

conducted to determine the extent of COC contamination.  If the extent of the contamination is 

defined and additional remediation is feasible, then the contaminated media will be removed and a 

closure strategy of clean closure will be selected.  If the extent of contamination has been determined 

and additional remediation is not feasible, then a closure strategy of close in place will be chosen and 

appropriate use restrictions will be applied.
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A.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.

A.7.1 Decision Hypotheses

The baseline condition (i.e., null hypothesis) and alternative condition for Decision I are:

• Baseline condition – A COC is present.
• Alternative condition – A COC is not present.

The baseline condition (i.e., null hypothesis) and alternative condition for Decision II are as follows:

• Baseline condition – The extent of a COC has not been defined.
• Alternative condition – The extent of a COC has been defined.

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 

based on judgmental sampling results will be established qualitatively by:

• The development of and concurrence of a CSM (based on process knowledge) by stakeholder 
participants during the DQO process,

• Testing the validity of CSMs based on investigation results, and

• Evaluating the quality of the data based on DQI parameters.

A.7.2 False Negative Decision Error

The false negative decision error would mean deciding that a COC is not present when it actually is 

(Decision I), or deciding that the extent of a COC has been defined when it has not (Decision II).  In 

both cases, the potential consequence is an increased risk to human health and environment.
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In judgmental sampling, the selection of the number and location of samples is based on knowledge 

of the feature or condition under investigation and on professional judgment (EPA, 2002).  

Judgmental sampling conclusions about the target population depend upon the validity and accuracy 

of professional judgment.

The false negative decision error (where consequences are more severe) for judgmental sampling 

designs is controlled by meeting these criteria:

• For Decision I, having a high degree of confidence that the sample locations selected will 
identify COCs if present anywhere within the CAS.  For Decision II, having a high degree of 
confidence that the sample locations selected will identify the extent of COCs.

• Having a high degree of confidence that analyses conducted will be sufficient to detect any 
COCs present in the samples. 

• Having a high degree of confidence that the dataset is of sufficient quality and completeness.

To satisfy the first criterion, Decision I samples must be collected in areas most likely to be 

contaminated by COCs (supplemented by random samples where appropriate).  Decision II 

samples must be collected in areas that represent the lateral and vertical extent of contamination 

(above FALs).  The following characteristics must be considered to control decision errors for the 

first criterion:

• Source and location of release
• Chemical nature and fate properties
• Physical transport pathways and properties
• Hydrologic drivers

These characteristics were considered during the development of the CSM and selection of sampling 

locations.  The field-screening methods and biasing factors listed in Section A.4.2.1 will be used to 

further ensure that appropriate sampling locations are selected to meet these criteria.  Radiological 

survey instruments and field-screening equipment will be calibrated and checked in accordance with 

the manufacturer’s instructions and approved procedures.  The investigation report will present an 

assessment on the DQI of representativeness that samples were collected from those locations that 

best represent the populations of interest as defined in Section A.5.1.
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To satisfy the second criterion, Decision I samples will be analyzed for the chemical and radiological 

parameters listed in Sections 3.1 and A.2.0 of this document.  Decision II samples will be analyzed 

for those chemical and radiological parameters that identified unbounded COCs.  The DQI of 

sensitivity will be assessed for all analytical results to ensure that all sample analyses had 

measurement sensitivities (detection limits) that were less than or equal to the corresponding FALs.  

If this criterion is not achieved, the affected data will be assessed (for usability and potential impacts 

on meeting site investigation objectives) in the investigation report.

To satisfy the third criterion, the entire dataset, as well as individual sample results, will be assessed 

against the DQIs of precision, accuracy, comparability, and completeness as defined in the Industrial 

Sites QAPP (NNSA/NV, 2002a) and in Section 7.2 of this document.  The DQIs of precision and 

accuracy will be used to assess overall analytical method performance as well as to assess the need to 

potentially “flag” (qualify) individual contaminant results when corresponding QC sample results are 

not within the established control limits for precision and accuracy.  Data qualified as estimated for 

reasons of precision or accuracy may be considered to meet the constituent performance criteria 

based on an assessment of the data.  The DQI for completeness will be assessed to ensure that all data 

needs identified in the DQO have been met.  The DQI of comparability will be assessed to ensure that 

all analytical methods used are equivalent to standard EPA methods so that results will be comparable 

to regulatory action levels that have been established using those procedures.  Strict adherence to 

established procedures and QA/QC protocol protects against false negatives.  Site-specific DQIs are 

discussed in more detail in Section 7.2 of this document.

To provide information for the assessment of the DQIs of precision and accuracy, the following 

QC samples will be collected as required by the Industrial Sites QAPP (NNSA/NV, 2002a):

• Field duplicates (minimum of 1 per matrix per 20 environmental samples)

• Laboratory QC samples (minimum of 1 per matrix per 20 environmental samples or 1 per 
CAS per matrix, if less than 20 collected)

A.7.3 False Positive Decision Error

The false positive decision error would mean deciding that a COC is present when it is not, or a COC 

is unbounded when it is not, resulting in increased costs for unnecessary sampling and analysis. 
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False positive results are typically attributed to laboratory and/or sampling/handling errors that could 

cause cross contamination.  To control against cross contamination, decontamination of sampling 

equipment will be conducted according to established and approved procedures and only clean 

sample containers will be used.  To determine whether a false positive analytical result may have 

occurred, the following QC samples will be collected as required by the Industrial Sites QAPP 

(NNSA/NV, 2002a):

• Trip blanks (1 per sample cooler containing VOC environmental samples)
• Equipment blanks (1 per sampling event for each type of decontamination procedure)
• Source blanks (1 per source lot per sampling event)
• Field blanks (minimum of 1 per 20 environmental samples)
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A.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.  A judgmental sampling scheme will be implemented to select 

sample locations and evaluate analytical results for CAU 117.  Sections A.8.1 and A.8.2 contain 

general information about collecting Decision I and Decision II samples under a judgmental 

sampling design, while the subsequent sections provide sampling activities, including proposed 

sample locations.

A.8.1 Decision I Sampling

A judgmental sampling design will be implemented for CAS 26-41-01.  Because individual sample 

results, rather than an average concentration, will be used to compare to FALs at the CAS, statistical 

methods to generate site characteristics will not be used.  Adequate representativeness of the entire 

target population may not be a requirement to developing a sampling design.  If good prior 

information is available on the target site of interest, then the sampling may be designed to collect 

samples only from areas known to have the highest concentration levels on the target site.  If the 

observed concentrations from these samples are below the action level, then a decision can be made 

that the site contains safe levels of the contaminant without the samples being truly representative of 

the entire area (EPA, 2006).

All sample locations will be selected to satisfy the DQI of representativeness in that samples collected 

from selected locations will best represent the populations of interest as defined in Section A.5.1.  To 

meet this criterion for judgmentally sampled sites, a biased sampling strategy will be used for 

Decision I samples to target areas with the highest potential for contamination, if it is present 

anywhere in the CAS.  Sample locations will be determined based on process knowledge, previously 

acquired data, or the field-screening and biasing factors listed in Section A.4.2.  If biasing factors are 

present in soils below locations where Decision I samples were removed, additional Decision I soil 

samples will be collected at depth intervals selected by the Site Supervisor based on biasing factors to 

a depth where the biasing factors are no longer present.  The Site Supervisor has the discretion to 

modify the judgmental sample locations, but only if the modified locations meet the decision needs 

and criteria stipulated in this DQO.
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A.8.2 Decision II Sampling

To meet the DQI of representativeness for Decision II samples (that Decision II sample locations 

represent the population of interest as defined in Section A.5.1), judgmental sampling locations at the 

CAS will be selected based on the outer boundary sample locations where COCs were detected, the 

CSM, and other field-screening and biasing factors listed in Section A.4.2.  In general, sample 

locations will be arranged in a triangular pattern around the Decision I location or area at distances 

based on site conditions, process knowledge, and biasing factors.  If COCs extend beyond the initial 

step-outs, Decision II samples will be collected from incremental step-outs.  Initial step-outs will be 

at least as deep as the vertical extent of contamination defined at the Decision I location and the depth 

of the incremental step-outs will be based on the deepest contamination observed at all locations.  A 

clean sample (i.e., COCs less than FALs) collected from each step-out direction (lateral or vertical) 

will define extent of contamination in that direction.  The number, location, and spacing of step-outs 

may be modified by the Site Supervisor, as warranted by site conditions.

A.8.3 Sampling Design

This section discusses the specific sampling design for CAS 26-41-01, Pluto Disassembly Facility.  

The sampling plan will focus on the following:

• Identifying and sampling any releases to environmental media.

• Identifying and removing potential source material from Building 2201 and the wood shed.

• Characterizing SAFER wastes such as IDW and readily removable wastes from 
Building 2201.

• Collecting information for estimating demolition waste types, volumes, and costs.

Actual sampling locations will be selected based on biasing factors (i.e., cracks or staining of the 

Building 2201 foundation) and site conditions as documented during the initial visual inspection.

During Decision I sampling, soil samples will be collected from locations based on biasing factors 

(i.e., cracks or staining of the Building 2201 foundation), if it is determined likely that a breach in the 

Building 2201 barrier has occurred.  If it is determined that soil sampling is necessary, the concrete 

floor of the Building 2201 basement will be penetrated to reach soil most likely to be contaminated.  
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Soil samples will also be collected adjacent to Building 2201 if it is determined that a pathway to soil 

exists from a spill originating in Building 2201.  Based on preliminary site investigations it is 

considered unlikely that such a breach in the Building 2201 containment has occurred.

Decision I samples will also be taken to assess potential source material within Building 2201 and the 

wood shed.  Samples of material removed during SAFER activities will be taken for waste 

characterization purposes, as such material is identified.  The actual locations of these Decision I 

samples will be selected based on biasing factors (i.e., process knowledge and results from historical 

surveys) and site conditions as documented during the initial visual inspection.

After completion of SAFER activities, building media samples and radiological smears/surveys will 

be taken to collect information for estimating demolition waste types, volumes and costs.  These 

samples will include:

• Surveys (fixed and removable) of Building 2201 surfaces for radiological contamination and 
beryllium.

• Roofing material, acoustical ceiling tiles, asphalt floor tiles, piping and tank insulation, and 
other suspected material will be sampled for asbestos. 
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B.1.0 Closure Certification

This appendix does not apply to CAU 117.  
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C.1.0 As-Built Documentation

No new construction was performed during closure activities at CAU 117 that generated as-built 

drawings.  Additionally, there were no surface disturbing activities that significantly or permanently 

altered the existing grade or surface water drainage patterns.  Site engineering drawings are available 

in the project record file.
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D.1.0 Introduction

This appendix presents the closure activities and analytical results for CAU 117.  Corrective Action 

Unit 117 is located in Area 26 of the NTS (Figure 1-2) and comprises CAS 26-41-01, Pluto 

Disassembly Facility.

Corrective Action Site 26-41-01 consists of the potential releases associated with Building 2201 Pluto 

Disassembly Facility and its components (facility water tower and a nearby wood shed) (Figure 1-3), 

which are associated with historical operations related to the nuclear weapons program and the 

national defense of the United States of America during the Cold War.  Refer to Section 1.1.1 for 

additional information regarding the site description and history of CAS 26-41-01. 

D.1.1 Project Objectives

The primary objective of the investigation was to provide sufficient information to validate the 

assumptions used to select the corrective actions and to verify that closure objectives were met for 

CAU 117 CAS 26-41-01.  This objective was achieved by determining the presence of COCs and the 

vertical and lateral extent of the COCs.

The selection of soil and/or waste characterization sample locations was based on site conditions and 

the strategy developed during the DQO process as presented in the CAU 117 SAFER Plan 

(see Appendix A).  The sampling strategy involved judgmental sample locations that were chosen 

based upon process knowledge and visual inspection of the site.

D.1.2 Contents

This appendix contains information and data in sufficient detail to justify that no further corrective 

action is required at CAU 117.  The contents of this appendix are as follows:

• Section D.1.0 describes the investigation background, objectives, and content.

• Section D.2.0 provides an investigation overview.

• Section D.3.0 provides CAS-specific information regarding the field activities, sampling 
methods, and laboratory analytical results from investigation sampling.
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• Section D.4.0 describes waste management activities and presents the laboratory analytical 
results for waste management samples.

• Section D.5.0 discusses the QA and QC procedures followed and results of the 
QA/QC activities.

• Section D.6.0 is a summary of the investigation results.

• Section D.7.0 lists the cited references.

The complete field documentation and laboratory data, including field activity daily logs (FADLs), 

sample collection logs (SCLs), analysis request/chain-of-custody forms, soil sample descriptions, 

laboratory certificates of analyses, analytical results, and surveillance results are retained in project 

files as hard copy files or electronic media.
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D.2.0  Investigation Overview

Field investigation and sampling activities for the CAU 117 CAI were conducted from May 2008 

through February 2009.  Sections D.2.1 through D.2.4 provide the investigation methodology and 

laboratory analytical information.  Table D.2-1 lists the CAI activities that were conducted at 

CAS 26-41-01.     

The investigation and sampling program was managed in accordance with the requirements set forth 

in the CAU 117 SAFER Plan (NNSA/NSO, 2007).  Field activities were performed in compliance 

with safety documents that are consistent with the DOE Integrated Safety Management System.  

Samples were collected and documented following approved protocols and procedures.  Quality 

control samples (e.g., field blanks, equipment rinsate blanks, trip blanks, and duplicate samples) were 

collected as required by the Industrial Sites QAPP (NNSA/NV, 2002) and the CAU 117 SAFER Plan 

(NNSA/NSO, 2007).  During field activities, waste minimization practices were followed according 

to approved procedures, including segregation of waste by waste stream.

Corrective Action Site 26-41-01 was investigated by conducting radiological surface screening and 

surveys, sampling potential contaminant sources, and sampling surface and subsurface soils.  Surface 

soil samples were collected by hand excavation.  Subsurface soil samples were collected using hand 

auger or backhoe methods.  Soil samples were field screened for alpha and beta/gamma radiation.  

The results were compared against screening levels to guide in the selection of samples to be 

submitted for analysis.  Samples of various media (e.g., filters, aqueous liquids, sediments) were 

collected to support both environmental and waste characterization using teflon bailers and scoops, 

scabbling, and a peristaltic pump with mylar tubing. 

All CAU 117 Decision I sampling locations were accessible, and sampling activities at planned 

locations were not restricted.  Decision II step-out sample locations were accessible and remained 

within anticipated spatial boundaries. 

D.2.1 Sample Locations

Investigation locations selected for sampling were based on interpretation of existing engineering 

drawings, aerial and land photographs, interviews with former and current site employees, 
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information obtained during site visits, and site conditions as provided in the CAU 117 SAFER Plan 

(NNSA/NSO, 2007).  Sampling points were selected based on the approach provided in the SAFER 

Plan.  Actual environmental sample locations are shown on the figures included in Section D.3.0.  In 

some cases, field-screening results (FSRs) and/or laboratory analytical results determined the need 

Table D.2-1
Corrective Action Investigation Activities Conducted at CAU 117 

To Meet SAFER Plan Requirements

CAI Activities Building 
2201

Water 
Tower

Wood 
Shed

Facility
Boundary

Performed scanning radiological walkover surveys (i.e., 
soil, concrete surfaces, debris) using a handheld detector 
and visual surveys to identify biased sampling locations. 

X X X X

Field screened samples for alpha and beta/gamma 
radiation using a hand-held survey instrument. X X X X

Performed swipe sampling for removable radioactivity 
using a hand-held survey instrument and/or a gamma 
scintillator.  

X -- X X

Collected soil samples from biased locations to determine 
whether COCs are present (Decision I) and from step-out 
sample locations to define the extent of COCs 
(Decision II).

-- -- -- X

Collected liquid, solid, oil, and paint samples from 
materials and equipment within the facility for waste 
characterization to support disposal recommendations and 
determine whether the waste could be a potential source 
of contamination for the environment (i.e., soil).

X -- -- --

Removed PCB-contaminated and Ra-226 contaminated 
soil and collected verification samples. -- -- -- X

Removed assumed PSMs without sampling (e.g., lead 
shielding, mercury-containing thermometers, 
PCB-containing capacitors).

X -- -- --

Collected samples to characterize future demolition 
wastes. X -- -- --

Investigated underground vaults. X -- -- --

Isolated and sealed all utility and drain systems. X X -- --

Submitted select samples for offsite laboratory analysis. X X X X

Collected GPS coordinates for sample locations and points 
of interest. -- -- -- X

-- = Not applicable
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for step-out sampling locations.  Sample locations were staked where appropriate and labeled.  The 

majority of sample locations were surveyed with a GPS instrument.  A Trimble Pathfinder 

ProXRSTM GPS instrument was used for determining the sample location coordinates as well as 

CAS points of interest.

D.2.2 Investigation Activities

The investigation activities performed at CAU 117 were based on field investigation activities 

discussed in the CAU 117 SAFER Plan (NNSA/NSO, 2007).  The technical approach consisted of the 

activities listed in Table D.2-1.  The investigation strategy allowed the nature and extent of 

contamination associated with CAS 26-41-01 to be established.  Section D.3.0 describes the specific 

investigation activities that took place at CAU 117.

D.2.2.1 Surface and Subsurface Soil Sampling

Soil samples were collected using “scoop and trowel” (surface hand-grab sampling), hand auger, and 

backhoe operations.  All sample locations were initially field screened for alpha and beta/gamma 

radiation before the start of sampling.  Additional screening was conducted during sample collection 

to guide the investigation and serve as a health and safety control to protect the sampling team.  

Labeled sample containers were filled according to the following sequence:  Soil was transferred into 

aluminum pans, homogenized, and field screened for alpha and beta/gamma radiation.  Sample 

containers were then filled and any excess soil was returned to its original location.

Surface soil samples were collected from 0.0 to 0.5 ft bgs at biased locations such as aboveground 

features, areas with elevated radiological measurements, and areas determined by process knowledge.  

Subsurface soil samples were collected as a continuation at surface soil sample locations where FSRs 

or analytical results indicated contamination.

D.2.2.2 Waste Characterization Sampling

Characterization of CAS-specific components, objects, materials, and waste was performed to 

support recommendations for disposal of these items and determine whether the waste in question 

could be acting as a source of potential soil contamination.  Investigation methods included visual 

inspection, radiological surveys, and direct sampling.  Waste characterization activities were intended 
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to gather adequate information and data about the CAS to support decisions regarding the disposal of 

materials located within the CAS.

Samples were analyzed in accordance with the CAU 117 SAFER Plan (NNSA/NSO, 2007).  The 

specific analyses from the waste streams generated are listed in Section D.4.0.  The analytical results 

are compared to the federal limits for hazardous waste, NDEP hydrocarbon action limit, landfill 

acceptance criteria, and the limits in the NTS performance objective criteria (POC) (BN, 1995).  The 

POC limits have been established for NTS hazardous waste generators to ensure that all hazardous 

waste being shipped off site contains no “added radioactivity.”

The following is a list of media that were sampled for waste characterization purposes: 

• Swipe samples collected from debris and other equipment and material.

• Presumed asbestos-containing material samples collected from insulation, floor tiles and 
mastic, and other materials.

• Used oil and aqueous liquids samples from equipment and utility systems.

• Soil and sediment samples.

• Other PSMs.

Asbestos sampling was conducted at CAS 26-41-01 following the EPA guidance document Asbestos 

in Buildings:  Simplified Sampling Scheme for Friable Surfacing Materials (EPA, 1985).  A 

minimum of three independently numbered samples were collected from insulation and other 

materials to determine whether PACM is present.  Sample locations were selected so that they were 

representative of the sampling area and material being sampled.  For very small areas (less than 

1,000 square feet [ft2]), collecting three samples per homogeneous area is the recommended 

procedure (EPA, 1985).

D.2.3 Laboratory Analytical Information

Radiological and chemical analyses were performed by General Engineering Laboratories in 

Charleston, South Carolina; and Paragon Analytics, Inc., of Fort Collins, Colorado.  Asbestos, 

beryllium, and lead samples were analyzed by ALS Laboratory Group (formerly Data Chem 
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Laboratories) of Salt Lake City, Utah.  The analytical suites and laboratory analytical methods used to 

analyze investigation samples are listed in Table D.2-2.  Analytical results are reported in this 

appendix if they were detected above the MDCs.  The complete laboratory data packages are 

available in the project files. 

Validated analytical data for CAU 117 investigation samples have been compiled and evaluated to 

confirm the presence of contamination and define the extent of contamination, if present.  Samples 

collected during step-out sampling were only analyzed for the COPCs that exceeded FALs in the 

original samples.  The analytical results for environmental samples collected at CAS 26-41-01 are 

presented in Section D.3.0.  Waste sample results are provided in Section D.4.0.  The analytical 

parameters were selected through the application of site process knowledge according to the DQOs 

presented in Appendix A.     

Table D.2-2
Laboratory Analyses and Methods, CAU 117 Investigation Samplesa

 (Page 1 of 2)

Analysis Analytical Methodb

VOCs Aqueous/Non-aqueous - EPA SW-846c 8260

SVOCs Aqueous/Non-aqueous - EPA SW-846c 8270

TCLP SVOCs EPA SW-846c 1311/8270

PCBs Aqueous/Non-aqueous - EPA SW-846c 8082

TPH-DRO Aqueous/Non-aqueous - EPA SW-846c 8015 Modified

Metals Aqueous - EPA SW-846c 6010/6020/7470
Non-aqueous - EPA SW-846c 6010/6020/7471

TCLP Metals EPA SW-846c 1311/6010/7470

Bulk Asbestos NIOSH 9002d

Isotopic U Aqueous/Non-aqueous - DOE EML HASL-300e U-02-RC

Isotopic Pu Aqueous - DOE EML HASL-300e Pu-10-RC
Non-aqueous - DOE EML HASL-300e Pu-02-RC

Gamma Spectroscopy Aqueous - EPA 901.1f

Non-aqueous - DOE EML HASL-300e, Ga-01-R 

Sr-90 Aqueous - EPA 905.0f

Non-aqueous - DOE EML HASL-300e Sr-02-RC

Gross Alpha/Beta Aqueous - EPA 900.0f

Non-aqueous - SM 7110 Bi Modified
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D.2.4 Comparison to Action Levels

A COC is defined as any contaminant present in environmental media exceeding a FAL.  If COCs are 

present, corrective action must be considered for the CAS.  The FALs for the CAU 117 investigation 

are defined for CAS 26-41-01 in Appendix H.  Results that are equal to or greater than FALs are 

identified by bold text in the CAS-specific results tables (Section D.3.0).

The presence of a COC would require a corrective action.  A corrective action may also be necessary 

if there is a potential for wastes that are present at a site (i.e., PSM) to release COCs into site 

environmental media.

Tritium Aqueous - EPA 906.0f

Non-aqueousb

Beryllium NIOSH 7300

aInvestigation samples include both environmental and waste characterization samples and associated QC samples.
bThe most current EPA, DOE, ASTM, NIOSH, or equivalent accepted analytical method may be used, including Laboratory 
Standard Operating Procedures approved by SNJV in accordance with industry standards and the SNJV Statement of Work 
requirements.
cTest Methods for Evaluating Solid Waste, Physical/Chemical Methods (EPA, 2008).
dNIOSH Manual of Analytical Methods (NMAM) (NIOSH, 1994).
eThe Procedures Manual of the Environmental Measurements Laboratory (DOE, 1997).
fPrescribed Procedures for Measurement of Radioactivity in Drinking Water, (EPA, 1980).
gRESL Technical Procedure CHEM-TP-Ni.1 Determination of 63Ni in Water (RESL, 1999).
hEastern Environmental Radiation Facility Radiochemical Procedures Manual (EPA, 1984).
iStandard Methods for the Examination of Water and Wastewater (Clesceri, et al., 1998).

Note:  The term “modified” indicates modifications of approved methods.  All modifications have been approved by SNJV’s 
Analytical Services Department.

ASTM = American Society for Testing and Materials
EERF = Eastern Environmental Radiation Facility
EML = Environmental Measurements Laboratory
HASL = Health and Safety Laboratory
NIOSH = National Institute for Occupational Safety and Health
Pu = Plutonium

RESL = Radiological and Environmental Sciences Laboratory
Sr = Strontium
SVOC = Semivolatile organic compound
TCLP = Toxicity Characteristic Leaching Procedure
VOC = Volatile organic compound

Table D.2-2
Laboratory Analyses and Methods, CAU 117 Investigation Samplesa

 (Page 2 of 2)

Analysis Analytical Methodb
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To evaluate PSM for the potential to result in the introduction of a COC to the surrounding 

environmental media, the following conservative assumptions were made:

• Any existing physical waste containment would fail at some point, and the contents would be 
released to the surrounding media.

• The resulting concentration of contaminants in the surrounding media would be equal to the 
concentration of contaminants in the waste.

• Any liquid waste containing a contaminant exceeding the RCRA toxicity characteristic 
concentration would cause a COC to be present in the surrounding media if the liquid 
were released.

• Any nonliquid waste containing a contaminant exceeding an equivalent FAL concentration 
would cause a COC to be present in the surrounding media.
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D.3.0 CAU 117, Area 26 Pluto Disassembly Facility, 
Investigation Results

D.3.1 CAU 117 SAFER Plan Activities

A total of 48 environmental samples (including 4 FDs) and 33 waste characterization samples 

(including 6 that were characterized for PSM purposes) were collected during investigation activities 

at CAS 26-41-01.  The sample IDs, locations, types, and analyses are listed in Table D.3-1.  The 

specific closure activities conducted to satisfy the CAU 117 SAFER Plan requirements 

(NNSA/NSO, 2007) are described in the following sections.

D.3.1.1 Field Screening

Field-screening for alpha and beta/gamma radiation was performed at CAU 117 to support closure 

activities.  Site-specific FSLs for alpha and beta/gamma radiation were defined as the mean 

background activity level plus two times the standard deviation of readings from 10 background 

locations selected near CAS 26-41-01.  The radiation FSLs are instrument-specific and were 

established for each instrument before use.  Alpha and beta/gamma radiation screening was 

performed using an NE Technology Electra fitted with a DP6BD dual-alpha and beta/gamma 

radiation probe.

Environmental soil samples were field screened for alpha and beta/gamma radiation.  The FSRs were 

compared to FSLs to guide subsequent sampling decisions where appropriate.  The gross alpha 

radiation FSL of 102 disintegrations per minute per 100 square centimeters (dpm/100cm2) and 

beta/gamma radiation FSL of 2,991 dpm/100cm2 were exceeded in one surface (0 to 0.5 ft bgs) 

sample (117AF028) at location AF18 with FSRs of 1,002 dpm/100cm2 alpha and 14,500 dpm/100cm2 

beta/gamma.  Therefore, a subsurface (1.0 to 1.5 ft bgs) sample was collected (117AF044), and the 

FSRs were below the FSLs.      
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Table D.3-1
Samples Collected at CAS 26-41-01, Pluto Disassembly Facility
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AF01 117AF008 0.0 - 0.5 Soil Environmental X X -- X X X X X -- -- -- X X

AF02 117AF009 0.0 - 0.5 Soil Environmental X X -- X X X X X -- -- -- X X

AF03 117AF010 0.0 - 0.5 Soil Environmental X X -- X X X X X -- -- -- X X

AF04 117AF011 0.0 - 0.5 Soil Environmental X X -- X X X X X -- -- -- X X

AF05 117AF012 0.0 - 0.5 Soil Environmental X X -- X X X X X -- -- -- X X

AF06
117AF013 0.0 - 0.5 Soil Environmental X X -- X X X X X -- -- -- X X

117AF014 0.0 - 0.5 Soil FD of 117AF013 X X -- X X X X X -- -- -- X X

AF06A
117AF015 1.0 - 1.5 Soil Environmental -- -- -- -- X -- -- -- -- -- -- -- --

117AF016 1.0 - 1.5 Soil FD of 117AF015 -- -- -- -- X -- -- -- -- -- -- -- --

AF06B 117AF031 2.0 - 2.5 Soil Environmental -- -- -- -- X -- -- -- -- -- -- -- --

AF07

117AF017 0.0 - 0.5 Soil Environmental -- -- -- -- X -- -- -- -- -- -- -- --

117AF032 1.0 - 1.5 Soil Environmental -- -- -- -- X -- -- -- -- -- -- -- --

117AF033 2.0 - 2.5 Soil Environmental -- -- -- -- X -- -- -- -- -- -- -- --

117AF034 2.0 - 2.5 Soil FD of 117AF033 -- -- -- -- X -- -- -- -- -- -- -- --

AF08

117AF018 0.0 - 0.5 Soil Environmental -- -- -- -- X -- -- -- -- -- -- -- --

117AF035 1.0 - 1.5 Soil Environmental -- -- -- -- X -- -- -- -- -- -- -- --

117AF036 2.0 - 2.5 Soil Environmental -- -- -- -- X -- -- -- -- -- -- -- --

AF09 117AF019 0.0 - 0.5 Soil Environmental -- -- -- -- X -- -- -- -- -- -- -- --

AF10 117AF020 0.0 - 0.5 Soil Environmental -- -- -- -- X -- -- -- -- -- -- -- --
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AF11 117AF021 0.0 - 0.5 Soil Environmental -- -- -- -- X -- -- -- -- -- -- -- --

AF12 117AF023 0.0 - 0.5 Soil Environmental -- -- -- -- X -- -- -- -- -- -- -- --

AF13 117AF024 0.0 - 0.5 Soil Environmental -- -- -- -- X -- -- -- -- -- -- -- --

AF14 117AF025 0.0 - 0.5 Soil Environmental -- -- -- -- X -- -- -- -- -- -- -- --

AF15
117AF026 0.0 - 0.5 Soil Environmental X X -- X X X X X -- -- -- X X

117AF030 2.0 - 2.5 Soil Environmental X X -- X X X X X -- -- -- X X

AF16 117AF027 0.0 - 0.5 Soil Environmental X X -- X X X X X -- -- -- X X

AF17 117AF029 3.0 - 3.5 Soil Environmental X X -- X X X X X -- -- -- X X

AF18
117AF028 0.0 - 0.5 Soil Environmental -- X -- -- -- X X -- -- -- -- X --

117AF044 1.0 - 1.5 Soil Environmental -- X -- -- -- -- -- -- -- -- -- -- --

AF19
117AF037 0.0 - 0.5 Soil Environmental -- -- -- -- X -- -- -- -- -- -- -- --

117AF038 1.0 - 1.5 Soil Environmental -- -- -- -- X -- -- -- -- -- -- -- --

AF20
117AF039 0.0 - 0.5 Soil Environmental -- -- -- -- X -- -- -- -- -- -- -- --

117AF040 1.0 - 1.5 Soil Environmental -- -- -- -- X -- -- -- -- -- -- -- --

AF21 117AF041 0.5 - 1.0 Soil Environmental -- -- -- -- X -- -- -- -- -- -- -- --

AF22
117AF042 0.5 - 1.0 Soil Environmental -- -- -- -- X -- -- -- -- -- -- -- --

117AF043 0.5 - 1.0 Soil FD of 117AF042 -- -- -- -- X -- -- -- -- -- -- -- --

AF23 117AF045 3.0 - 3.5 Soil Environmental -- -- -- -- X -- -- -- -- -- -- -- --

AF24 117AF046 3.0 - 3.5 Soil Environmental -- -- -- -- X -- -- -- -- -- -- -- --

Table D.3-1
Samples Collected at CAS 26-41-01, Pluto Disassembly Facility
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AF25 117AF047 3.0 - 3.5 Soil Environmental -- -- -- -- X -- -- -- -- -- -- -- --

AF26 117AF048 3.0 - 3.5 Soil Environmental -- -- -- -- X -- -- -- -- -- -- -- --

AF27 117AF049 0.0 - 0.5 Soil Environmental -- -- -- -- X -- -- -- -- -- -- -- --

AF28 117AF050 5.0 - 5.5 Soil Environmental -- -- -- -- X -- -- -- -- -- -- -- --

AF29 117AF051 5.0 - 5.5 Soil Environmental -- -- -- -- X -- -- -- -- -- -- -- --

AF30 117AF052 5.0 - 5.5 Soil Environmental -- -- -- -- X -- -- -- -- -- -- -- --

AF31 117AF053 5.0 - 5.5 Soil Environmental -- -- -- -- X -- -- -- -- -- -- -- --

AF32 117AF054 0.0 - 0.5 Soil Environmental -- -- -- -- X -- -- -- -- -- -- -- --

AF33 117AF055 5.0 - 5.5 Soil Environmental -- -- -- -- X -- -- -- -- -- -- -- --

AF34 117AF056 5.0 - 5.5 Soil Environmental -- -- -- -- X -- -- -- -- -- -- -- --

N/A 117AF302 N/A Water Field Blank  X X -- X X X X X -- -- -- X X

Sample Area 117AF306 N/A Water Field Blank. X X -- X X X X X -- -- -- X X

N/A 117AJ301 N/A Water Trip Blank -- -- -- -- -- -- -- -- -- -- -- -- X

Sample Table 117A301 N/A Water Trip Blank -- -- -- -- -- -- -- -- -- -- -- -- X

Sample Table 117A302 N/A Water Trip Blank -- -- -- -- -- -- -- -- -- -- -- -- X

Sample Table 117AF301 N/A Water Trip Blank -- -- -- -- -- -- -- -- -- -- -- -- X

Sample Table 117AF304 N/A Water Trip Blank -- -- -- -- -- -- -- -- -- -- -- -- X

Sample Table 117AF305 N/A Water Trip Blank -- -- -- -- -- -- -- -- -- -- -- -- X

Sample Table 117AH303 N/A Water Trip Blank -- -- -- -- -- -- -- -- -- -- -- -- X

Table D.3-1
Samples Collected at CAS 26-41-01, Pluto Disassembly Facility
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Sample Area 117AF307 N/A Water Equipment rinsate X X -- X X X X X -- -- -- X X

Basement E. Filter 
Bank 117AF01 N/A Solid PSM/Waste Management -- X X -- -- X X -- -- -- -- X --

Basement W. Filter 
Bank 117AF02 N/A Solid PSM/Waste Management -- X X -- -- X X -- -- -- -- X --

Composite 
of Drums 117AH501 N/A Solid PSM/Waste Management X X -- X X X X X -- -- -- X X

Room 103 
Filter Media 117GF01 N/A Solid PSM/Waste Management -- X X -- -- X X -- -- -- -- X --

Room 107 117L003 N/A Solid PSM/Waste Management -- X -- X -- X X -- -- -- -- X --

Wood Shed 117AH502 N/A Solid PSM/Waste Management -- X -- X -- X X -- -- -- -- X --

Basement 
Chiller Unit 117A512 N/A Oil Waste Management -- X -- -- -- -- -- -- -- -- -- -- --

Bldg. 2201 117A501 N/A Liquid Waste Management -- X X X -- X X X -- -- X X X

Drum #117A57 117AF501 N/A Oil Waste Management -- X -- X X X X -- -- -- -- X --

Drum #117A39 117A502 N/A Liquid Waste Management -- -- X -- -- -- -- -- -- -- -- -- --

Leaded-Glass 
Windows 117M501 N/A Oil Waste Management -- X -- X X X X -- -- -- -- X --

Algaecide Tablets 117A504 N/A Solid Waste Management -- X -- -- -- -- -- -- -- -- -- -- --

Pm-290 Lubricant 117A505 N/A Solid Waste Management -- X -- -- -- -- -- -- -- -- -- -- --

Vibra-Tite Liquid 117A506 N/A Liquid Waste Management -- X -- -- -- -- -- -- -- -- -- -- --

Table D.3-1
Samples Collected at CAS 26-41-01, Pluto Disassembly Facility
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Unknown Powder 117A507 N/A Solid Waste Management -- X -- X -- X X -- -- -- -- X --

Thrice Liquid 117A508 N/A Liquid Waste Management -- X -- -- -- -- -- -- -- -- -- -- --

Flourinert Liquid 117A509 N/A Liquid Waste Management -- X -- X -- X X -- -- -- -- X --

Unknown Putty 117A510 N/A Solid Waste Management X X -- X X X X X -- -- -- X X

Zep-Flo Liquid 117A511 N/A Liquid Waste Management -- X -- -- -- -- -- -- -- -- -- -- --

Water Tower 117AGP01 N/A Paint Chip Waste Management -- -- -- -- -- -- -- -- X -- -- -- --

Contents of HEPA 
Vacuum 117AJ501 N/A Solid Waste Management X X -- X X X X X X -- -- X X

Contents of HEPA 
Vacuum 117AJ502 N/A Solid Waste Management X X -- X X X X X X -- -- X X

Contents of HEPA 
Vacuum 117AJ503 N/A Solid Waste Management X X -- X X X X X X -- -- X X

Concrete Core 
Water 117AJ504 N/A Liquid Waste Management -- X X X -- X X -- -- -- X X --

Process Water 117A503 N/A Liquid Waste Management -- X X X -- X X X -- -- X X X

R-107 117L501 N/A Liquid Waste Management -- -- -- -- X -- -- -- -- -- -- -- --

Room 104 
Paint from Walls 117HP02 N/A Paint Chip Waste Management -- X -- -- -- -- -- -- -- -- -- -- --

Room 104 
Wall Peeling Paint 117HP01 N/A Paint Chip Waste Management -- X X -- X X X -- X -- X X --

Room 106 
Paint from Walls 117KP01 N/A Paint Chip Waste Management -- X X -- -- X X -- -- -- X X --

Table D.3-1
Samples Collected at CAS 26-41-01, Pluto Disassembly Facility
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Room 107 Floor 117LF01 N/A Solid Waste Management -- X X -- -- X X -- -- -- X X --

Room 107 
Peeling Paint 117LP01 N/A Paint Chip Waste Management -- X X -- X X X -- X -- X X --

Room 108 
Cold Cell Window 117MF01 N/A Oil Waste Management -- X X X X X X -- -- -- X X --

Sample Table 117A513 N/A Solid Waste Management -- -- -- -- -- -- -- -- X X -- -- --

-- = Not required

Table D.3-1
Samples Collected at CAS 26-41-01, Pluto Disassembly Facility
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D.3.1.2 Radiological Surveys

Building 2201 is located within a fenced area that is posted as a “Controlled Area” due to historical 

operations.  Radiological walkover surveys included an approximate 1,000-m2 area within the fenced 

area surrounding the exterior of Building 2201, Main Disassembly Bay (Room 102), and the hot cells 

(Rooms 104, 106, and 107).  A grid system was used to facilitate the area survey with a 100 percent 

surface scan performed on each 1-m2 grid.  Radiological conditions were collected from 1,008 points.  

The results can be segregated into two groups:  the paved and the unpaved surfaces.  All readings, 

except at two locations, are indistinguishable from background.  The two locations with elevated 

radiological readings are located outside the Main Assembly Bay (Room 102).  One location, less 

than 100 square centimeters in size on the concrete pad, has fixed contamination up to 

16,700 dpm/100cm2 alpha and 30,700 dpm/100cm2 beta/gamma.  While there is no posting 

requirement for this level of contamination, the spot has been conspicuously marked for easy 

identification.  The second location is near the southeast corner of the building outside the bi-parting 

door on the edge of the pavement and extending into the adjacent soil.  As a result of this survey, the 

soil was sampled, and approximately 1 ft3 of soil was subsequently removed based on the presence of 

Ra-226 contamination (see Section D.3.1.6).  A portion of the asphalt surface was also removed by 

scabbling.  The radiological walkover surveys were performed using an NE Technology Electra fitted 

with a DP6BD dual-alpha and beta/gamma radiation probe. 

Radiological surveys inside Building 2201 were conducted commensurate to the level of concern 

based upon known historical uses and available operational knowledge.  In addition to a grid survey 

of each room using an NE Technology Electra, swipes were taken from the administration support 

areas (Rooms 103, 105, 109, 110, 112, 118), the Cold Bay (Room 101), Rooms 201 and 301 on the 

upper levels, and the basement area.  The radiological measurements for all of these area are at or 

below background.

More detailed radiological surveys were conducted in the Main Assembly Bay (Room 102), the hot 

cells (Rooms 104, 106, and 107), and the HEPA ventilation and ducting systems due to the known 

and unknown historical radiological-related operations.  Floor and wall surfaces (up to 8 ft high) were 

scanned on 1-m2 grids on all accessible areas within Rooms 102, 104, 106, and 107 using an Electra.  

Swipes were taken to identify removable radiological contamination.  The surveys did not identify 

any removable contamination on the wall surfaces in any of the rooms; however, several spots on the 
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false floor (wood/linoleum) in Rooms 106 and 107, and the concrete floor in Room 102 showed 

minor fixed contamination (up to 831 dpm/100cm2 alpha and 33,200 dpm/100cm2 beta/gamma).  No 

PSM was identified as a result of this survey; however, some spot removals of the radiologically 

contaminated flooring materials and surfaces in Room 102 were completed as a BMP.  Following 

removal of sections of the wood/linoleum flooring in Rooms 106 and 107, and scabbling of 

contaminated concrete surfaces in Room 102, only minor elevated fixed readings were found. 

Low levels of fixed (up to 250 dpm/100cm2) and removable (up to 93 dpm/100cm2) alpha 

contamination were found in Rooms 102, 104, 106, and 107 on elevated horizontal surfaces of cranes, 

beams, and other fixtures.  As a result of this survey, fixtures and walls above 8 ft in these rooms were 

posted as Contamination Areas. 

The HEPA ventilation system in Building 2201 is interconnected and, when operational, exhausted 

through the stack located on the northwest corner of Building 2201 (Figure D.3-1).  Before closure 

activities began, pre-filters and 2-by-2-by-1-ft box-type HEPA filters were still in place in many 

locations (Figure D.3-2).  The intake filter banks in Rooms 102 and 106 were posted as internally 

contaminated, and the filter bank in Room 103 as potentially internally contaminated.            

During closure activities, a thorough survey of all accessible portions of the HEPA ventilation system 

revealed that all HEPA banks/plenums in Rooms 102, 103, 104, 106, and 107 showed varying levels 

of removable and fixed alpha contamination (Table D.3-2).  Therefore, a spray fixative was applied to 

all of the filter frames in Rooms 102, 104, 106, and 107 to fix in place removable contamination 

(Figure D.3-3).  After the application of the fixative, no contamination was detected.  The intake 

plenums were covered with plastic and posted as “Radioactive Material present under encapsulation.”  

The filter banks in Room 103, and the basement are enclosed behind a set of double doors.  The doors 

have been closed and sealed with radiological postings in place.  While no contamination was 

detected in the filter banks located in the basement, it was decided to post the entire HEPA ventilation 

system as “Radioactive Material present under encapsulation” due to the potential for contamination 

beyond the reach of the survey.  Radiological survey of the filter banks/plenums in the basement did 

not identify any radiological contamination.  The metal framework on the intake pre-filter banks in 

Rooms 106 and 107 were loose and posed a potential physical safety hazard to personnel 

(Figure D.3-4).  As such, the framework was removed and disposed during closure activities (see 
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Figure D.3-1
CAU 117, Building 2201 Schematic of HEPA Ventilation System
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Figure D.3-2
Building 2201 HEPA Filter Banks (typical) with Filters Removed (above) 

and Filters in Place (below)

November 2006

November 2006
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Section D.4.1.7).  All pre-filters and primary filters were removed from Building 2201 during closure 

activities as a PSM through a corrective action, or as a BMP (for uncontaminated filters).             

D.3.1.3 Visual Inspections

Visual inspection of Building 2201 and the surrounding area within the perimeter fence did not 

identify any staining on concrete, asphalt, or soil surfaces.  All surface drains were visually inspected, 

and there were no recoverable sediments observed in any of the floor drains. 

D.3.1.4 Isolated and Sealed Utility Systems and Floor Drains

Building 2201 was served by two separate drain systems, a sanitary waste system, and a hot or 

radioactive waste system.  The sanitary waste system was tied to a sanitary leachfield and septic 

system (CAU 271, CAS 26-05-04) located to the south of Building 2201.  The floor drains associated 

with the sanitary waste system are primarily located in the basement and the main operating floor 

(administrative area).  The remaining floor drains within Building 2201 are connected to the hot 

waste system.  The hot waste drainage system was connected to a radioactive leachfield (CAU 271, 

CAS 26-05-01) located approximately 1,600 ft southeast of Building 2201 via an 8-in. pipe system.  

The hot waste floor drains within the building are primarily located with the Main Disassembly Bay 

(Room 102), the hot cells (Rooms 104, 106, and 107), and the Cold Bay (Room 101).  Additional 

surface drains tied to the hot waste system are located at the bottom of the bi-parting door pit and 

approximately 100 ft east of Building 2201 along the railroad tracks under drainage grates.  

Table D.3-2
Maximum Radioactive Contamination Detected by Survey on the HEPA Filter Frames 

at CAS 26-41-01 (dpm/100cm2) 

 Location
Fixed + Removable Removable

Alpha Beta/Gamma Alpha Beta/Gamma

Room 102 W 855 101 214 42

Room 104 S 1,695 203 232 56

Room 104 E 1,199 693 105 0

Room 106 S 1,779 2,243 120 189

Room 106 W 3,939 5,425 244 268

Room 107 SW 408 110 0 0

Room 107 SE 31 63 0 1
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Figure D.3-3
Building 2201 HEPA Ventilation Intakes with Fixative Applied

December 2008
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Figure D.3-4
HEPA Ventilation Pre-Filter Intake Frame in Extended (down) Position

December 2008
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Radiological surveys using an Electra were performed to identify any fixed or removable 

contamination.  There were no elevated radiological readings or recoverable sediments observed in 

either drain system.  All floor and surface drains were sealed with grout to prevent future infiltration 

of surface water.  All floor drains were sealed with grout.  The surface drains located at the bottom of 

the bi-parting door pit were inaccessible due to the pit being considered a confined space and the 

associated hazards with personnel entry.  The drains below the bi-parting door were sealed by placing 

approximately 12 yd3 (two concrete truck loads) of grout into the pit. 

D.3.1.5 Vault Investigation

Building 2201 contains four underground vaults located in Rooms 104, 106, and 107 (Figure 2-4).  

Rooms 104 and 106 each contain a single vault, and Room 107 contains two vaults.  Because no 

specific information was available regarding the present status of the vaults, the vault interiors 

were investigated.

The vaults are 5-ft-square and 10-ft-deep pits constructed of high-density barite concrete.  Each vault 

is covered by three 1-ft-thick barite concrete lids, for a total depth of 13 ft bgs (Figure 2-5).  Barite 

concrete is a barium sulfate based cement used for shielding of ionizing radiation X-rays.  Due to the 

potential for discovery of contamination or other source materials within the vaults, the investigation 

was designed to minimize/eliminate exposure of potential contamination to workers.  The following 

methods were used to complete investigation of the four vaults:

• A lightweight portable containment tent with nuclear grade HEPA filtration system was used 
to maintain air quality and control potential airborne contamination.  The containment tent 
and HEPA system were transported from vault to vault and placed on top of the vault for each 
investigation.  The HEPA filters were tested and certified at the DOE Filter Test Facility in 
Baltimore, Maryland, and performance tested before use at the NTS to ensure protection of 
human health and the environment. 

• A portable concrete core drill was used to penetrate the concrete lids into the vaults.  The core 
drill was equipped with a water deluge system for lubrication and cooling.  At completion of 
the investigation, the core holes in the lids were grouted to eliminate a migration pathway into 
the vaults.  The deluge water was collected and sampled at the end of the drilling activity.

• Radiological and environmental monitoring was performed within each vault to identify 
potential sources of contamination, and personnel safety.  A Ludlum 2221 scaler with 4421 
and 4410 probes were lowered into the vault to monitor for potential radiological 
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contamination.   A Q-Rae+ Four Gas Meter, Model PGM 2000 was used to perform air 
monitoring within the underground vaults for worker safety and identification of potential 
contamination sources.  The Four Gas meter was used to monitor the atmosphere within the 
vaults for oxygen content, hydrogen sulfide, LEL, and carbon monoxide.

• Video surveys were conducted within each vault using a video camera to identify residual 
material, PSMs, or breaches that may serve as a release pathway.   

No radiological contamination was found, and all readings were indistinguishable from the 

background.  Readings using a Ludlum 2221 scaler from inside the vault ranged between 561 and 

1,290 counts per minute (cpm), while the background at the surface ranged between 606 and 

1,040 cpm.  All industrial hygiene monitoring levels were normal (e.g., oxygen content, hydrogen 

sulfide, LEL, and carbon monoxide). 

Video survey of the vaults identified a multishelved metal storage rack in three of the four vaults 

(Figure D.3-5).  In each of the three vaults with the metal rack, each shelf of the rack was penetrated 

until the bottom of the vault was reached.  The video survey revealed no breaches or residual 

materials in the vaults with the following exception.  The video survey within the east vault in Room 

107 identified several small paper sacks of a mineral-like substance.  A sample (117L003) of the 

material was retrieved from the vault and analyzed for PSM purposes (see Section D.3.1.6).  This 

material did not contain any COCs.  Video survey of the vault located in Room 104 identified two 

small metal boxes located on the bottom shelf of the metal storage rack.  One metal box was breached 

during the drilling operations and determined to be empty.  The second metal box was observed to be 

identical to the first box and was assumed to be empty.  No further investigation of the second box 

was attempted.     

D.3.1.6 Sample Collection

Decision I environmental sampling activities included the collection of surface and subsurface soil 

samples.  A total of 37 soil samples (including 3 FDs) were collected from 6 locations (AF01 through 

AF06) around Building 2201; 16 locations (AF07 through AF09, AF11 through AF14, AF20 and 

AF21, AF23 through AF27, and AF33 and AF34) on the south side of Building 2201; 3 locations 

(AF15 through AF17) from the service pit within the Cold Bay (Room 101); and 1 location (AF18) 

on the east side of Building 2201 near the entrance to the Main Disassembly Bay (Room 102).   

Decision I environmental sample locations are shown on Figure D.3-6.     
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Samples at locations AF01 through AF06 were collected based upon locations of roof drains, 

heavy-traffic areas, and other potential likely sources of contamination.  Samples at locations AF07 

through AF09, AF11 through AF14, AF20 and AF21, AF23 through AF27, and AF33 and AF34 were 

collected to determine the extent of PCB-contaminated soil that was identified at location A06 

(Figure D.3-7).  Samples at locations AF15 through AF17 were selected based upon the historical use 

of the service pit located in Room 101 for maintenance and repair of railcars and locomotives during 

facility operations (Figure D.3-8).  The sample at location AF18 was collected due to elevated 

radiation readings recorded during the site walkover survey.  The sample was collected in a narrow 

utility trench between an area of asphalt and concrete (Figure D.3-9).               

Six PSM samples were collected to determine whether wastes could be a potential source of 

contamination and release to environmental media.  Media sampled included unknown solid material, 

solid filter materials, and solid absorbent material.  Thirty-one drums that were located inside the 

wood shed contained an unknown white, powdery material from which a composite sample was 

T

Figure D.3-5
Diagram of Multishelved Metal Storage Rack in Vaults 

at the Pluto Disassembly Facility
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Figure D.3-6
Decision I Environmental Sample Locations
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Figure D.3-7
Soil Sample Locations at Base of Cooling Tower, South Side of Building 2201

Figure D.3-8
Room 101 Service Pit, Sample Locations AF15, AF16, and AF17

October 2008

September 2008
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collected (117AH501).  Also located in the wood shed were box filters containing a yarn-like filter 

material from which a composite sample was collected (sample 117AH502).  Sample 117GF01 was 

collected from HEPA pre-filters located in the Room 103 filter bank, and samples 117AF01 and 

117AF02 were collected from HEPA filters in the basement east and west filter banks, respectively.  

The HEPA filters were suspected to contain radiological contamination.  The video survey within the 

east vault in Room 107 identified several small paper sacks of a mineral-like substance that was also 

sampled (117L003).  See Section D.4.0 for final disposition of wastes sampled for PSM purposes. 

Decision II sampling activities included the collection of step-out surface and subsurface samples 

from two areas to define the lateral and vertical extent of PCB (Figure D.3-10) and Ra-226 

(Figure D.3-11) soil contamination.   Decision II samples were collected around the perimeter of the 

cooling tower to determine the lateral and vertical extent of PCB soil contamination identified at 

location AF06.  Surface samples from locations AF10, AF19, AF22, and AF32 define the lateral 

extent of PCB contamination, and subsurface samples from locations AF28, AF29, AF30, and AF31 

define the vertical extent of contamination to be approximately 5.0 to 5.5 ft bgs.  Approximately 

50 yd3 of soil was removed as part of the corrective action (Figure D.3-12), and analytical results          

Figure D.3-9
Area of Ra-226 Soil Contamination

November 2008
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Figure D.3-10
Decision II Environmental Sample Locations Associated with PCB Soil Contamination
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Figure D.3-11
Decision II Environmental Sample Location 
Associated with Ra-226 Contaminated Soil

UNCONTROLLED when Printed



CAU 117 CR
Appendix D
Revision:  0
Date:  June 2009
Page D-32 of D-77

from the final verification samples were all below the FAL for total Aroclor.  A subsurface vertical 

step-out sample (117AF044) was also collected at location AF18 to define the vertical extent of 

radiologically contaminated (Ra-226) soil that was located in a narrow trench and bound laterally by 

asphalt and concrete.  Scabbled parts of the asphalt surface and contaminated soil to approximately 

1 ft below grade was removed as part of the corrective action.  Analytical results from the verification 

sample were below the FAL for Ra-226, confirming that the contaminated soil had been removed.  

Both excavated areas were backfilled with native soil.  

Samples of liquid, oil, paint, and various solid materials were collected at this CAS for the purpose of 

waste characterization and disposal determination.  The analytical results for waste characterization 

samples are discussed in Section D.4.0.  

Figure D.3-12
Area of Excavated PCB-Contaminated Soil

January 2009
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D.3.1.7 Deviations

Investigation samples were collected as outlined in the CAU 117 SAFER Plan (NNSA/NSO, 2007) 

and submitted for laboratory analysis.  There were no deviations to the planned sampling activities.  

D.3.2 Investigation Results

The following sections provide analytical results from the samples collected to complete 

investigation activities as outlined in the SAFER Plan (NNSA/NSO, 2007).  Investigation samples 

were analyzed for the SAFER Plan-specified COPCs, which included VOCs, SVOCs, TPH-DRO, 

RCRA metals, PCBs, gamma-emitting radionuclides, isotopic U, isotopic Pu, and Sr-90.  The 

analytical parameters and laboratory methods used to analyze the investigation samples are listed in 

Table D.2-2.  Table D.3-1 lists the sample-specific analytical suite for CAS 26-41-01.  The waste 

characterization analytical results are discussed in Section D.4.0.

Analytical results from the soil samples with concentrations exceeding MDCs are summarized in the 

following sections.  An evaluation was conducted on all contaminants detected above MDCs by 

comparing individual concentration or activity results against the FALs.  Establishment of the FALs is 

presented in Appendix H.  The FALs were established as the corresponding PAL concentrations or 

activities if the contaminant concentrations were below their respective PALs.

D.3.2.1 Volatile Organic Compounds

Analytical results for VOCs in soil samples collected at this CAS that were detected above MDCs are 

presented in Table D.3-3.  No VOCs were detected at concentrations exceeding their respective PALs; 

therefore, the FALs were established at the PAL concentrations.   

D.3.2.2 Semivolatile Organic Compounds

Analytical results for SVOCs in soil samples collected at this CAS that were detected above MDCs 

are presented in Table D.3-4.  No SVOCs were detected at concentrations exceeding the respective 

PALs; therefore, the FALs were established at the PAL concentrations.         
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Table D.3-3
Sample Results for Total VOCs Detected above MDCs at CAS 26-41-01, Pluto Disassembly Facility
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Sa
m

pl
e 

Lo
ca

tio
n

Sa
m

pl
e 

N
um

be
r

D
ep

th
 (f

t b
gs

)
COPCs (mg/kg)

1,
2,

4-
Tr

im
et

hy
lb

en
ze

ne

2-
B

ut
an

on
e

A
ce

to
ne

A
ce

to
ni

tr
ile

B
en

ze
ne

C
hl

or
of

or
m

Et
hy

lb
en

ze
ne

M
et

hy
le

ne
 C

hl
or

id
e

p-
is

op
ro

py
lto

lu
en

e

St
yr

en
e

To
lu

en
e

To
ta

l X
yl

en
es

Tr
ic

hl
or

of
lu

or
om

et
ha

ne

FALs 170 110,000 54,000 1,800 1.4 0.47 400 21 2,000 1,700 520 420 2,000

AF01 117AF008 0.0 - 0.5 0.00035 
(J)

0.0052 
(J) 0.00833 0.0362 -- -- 0.00145 0.00529 -- 0.000712 

(J) 0.00756 0.016 --

AF02 117AF009 0.0 - 0.5 0.000302 
(J)

0.0047 
(J) 0.00508 0.015

(J) -- -- 0.000633 
(J)

0.00335 
(J) -- 0.000334 

(J) 0.00371 0.00716 --

AF03 117AF010 0.0 - 0.5 -- -- -- -- -- -- -- 0.00226 
(J) -- -- 0.000393 

(J) 0.00247 --

AF04 117AF011 0.0 - 0.5 0.00044 
(J)

0.00413 
(J)

0.00449 
(J)

0.0229 
(J) -- -- 0.00128 0.0044 

(J) -- -- 0.00552 0.0152 --

AF05 117AF012 0.0 - 0.5 0.00044 
(J)

0.00456 
(J)

0.00387 
(J) 0.0262 -- -- 0.00118 0.0036 

(J) -- -- 0.00588 0.0136 --

AF06

117AF013 0.0 - 0.5 0.000565 
(J)

0.00917 
(J) 0.0373 0.0438 0.000336 

(J) -- 0.00276 0.00874 0.000628 
(J) -- 0.0166 0.0292 0.00281

117AF014 0.0 - 0.5 -- 0.00264 
(J) 0.00835 0.0132 

(J) -- -- 0.00102 0.00591 -- 0.000446 
(J) 0.00631 0.0106 0.000793 

(J)

AF15
117AF026 0.0 - 0.5 -- -- -- -- -- 0.0052 -- -- -- -- -- 0.000393 

(J) --

117AF030 2.0 - 2.5 -- -- -- -- -- 0.0026 -- -- -- -- -- -- --
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AF16 117AF027 0.0 - 0.5 -- -- -- -- -- 0.0042 -- -- -- -- -- -- --

AF17 117AF029 3.0 - 3.5 -- -- -- -- -- 0.0066 -- -- -- -- -- -- --

-- = Not detected above MDCs.
J = Estimated value

Table D.3-3
Sample Results for Total VOCs Detected above MDCs at CAS 26-41-01, Pluto Disassembly Facility
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FALs 170 110,000 54,000 1,800 1.4 0.47 400 21 2,000 1,700 520 420 2,000
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Table D.3-4
Sample Results for Total SVOCs Detected above MDCs at CAS 26-41-01, Pluto Disassembly Facility
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FALs 190 29,000 100,000 2.1 100,000 120 210 62,000 22,000 100,000 29,000

AF01 117AF008 0.0 - 0.5 -- 0.0132 (J) 0.0303 (J) -- 0.389 (J) -- 0.136 0.249 (J) 0.361 0.164 0.195

AF02 117AF009 0.0 - 0.5 -- -- -- -- -- -- -- 0.445 -- -- --

AF03 117AF010 0.0 - 0.5 -- -- -- -- -- 0.181 (J) 0.0142 (J) 0.397 0.0671 0.0411 0.0509

AF04 117AF011 0.0 - 0.5 -- -- -- -- -- -- -- 0.205 (J) -- -- --

AF05 117AF012 0.0 - 0.5 -- -- -- -- -- -- -- 0.114 (J) -- -- --

AF06
117AF013 0.0 - 0.5 -- -- -- 0.0144 (J) -- -- -- -- -- -- --

117AF014 0.0 - 0.5 -- -- -- 0.0203 (J) -- -- 0.0128 (J) -- 0.0149 (J) -- 0.0129 (J)

AF15 117AF026 0.0 - 0.5 0.0105 (J) -- -- -- -- 0.169 (J) -- 0.0375 (J) -- -- --

AF16 117AF027 0.0 - 0.5 -- -- -- -- -- 0.348 -- 0.158 (J) -- -- --

-- = Not detected above MDCs.
J = Estimated value
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D.3.2.3 Total Petroleum Hydrocarbons

Analytical results for TPH-DRO in soil samples collected at this CAS that were detected above 

MDCs are presented in Table D.3-5.  Two surface samples exceeded the PAL of 100 mg/kg for 

TPH-DRO.  The TPH-DRO was moved on to a Tier II evaluation and FALs were established for the 

hazardous constituents of diesel.  Concentrations of the hazardous constituents of diesel did not 

exceed FALs; therefore, TPH-DRO is not considered a COC.  The calculation of the FALs for the 

hazardous constituents of diesel is presented in Appendix H.  

D.3.2.4 RCRA Metals and Beryllium

Analytical results for RCRA metals and beryllium in soil samples collected at this CAS that were 

detected above MDCs are presented in Table D.3-6.  No metals were detected at concentrations 

exceeding their PALs; therefore, the FALs were established at the PAL concentrations.    

Table D.3-5
Sample Results for TPH-DRO Detected above MDCs 

at CAS 26-41-01, Pluto Disassembly Facility

Sample 
Location

Sample 
Number

Depth
(ft bgs)

COPCs (mg/kg)

DRO

PALs 100

AF01 117AF008 0.0 - 0.5 486 (J)

AF03 117AF010 0.0 - 0.5 14.1

AF04 117AF011 0.0 - 0.5 11.7

AF06 117AF014 0.0 - 0.5 21.7

AF15
117AF026 0.0 - 0.5 111

117AF030 2.0 - 2.5 4.05

AF16 117AF027 0.0 - 0.5 48.3

AF17 117AF029 3.0 - 3.5 2.78 (J)

Bold indicates the value exceeds the PAL.

J = Estimated value
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Table D.3-6
Sample Results for Metals Detected above MDCs at CAS 26-41-01, Pluto Disassembly Facility

Sample 
Location

Sample 
Number

Depth
(ft bgs)

COPCs (mg/kg)

Arsenic Barium Beryllium Cadmium Chromium Lead Mercury Selenium Silver

FALs 23 67,000 1,900 450 450 800 310 5,100 5,100

AF01 117AF008 0.0 - 0.5 13.3 299 0.68 0.37 (J) 12.9 42.3 0.02 (J-) 2.7 (J) 0.52

AF02 117AF009 0.0 - 0.5 5.6 292 0.46 (J) 0.48 (J) 8 82.9 0.021 (J-) 1.3 (J) 0.2 (J)

AF03 117AF010 0.0 - 0.5 10.6 185 0.64 0.24 (J) 9.5 26.8 0.025 2.8 (J) 0.41 (J)

AF04 117AF011 0.0 - 0.5 12.3 209 0.52 0.18 (J) 10.1 21.2 0.07 5.7 (J) 0.78 

AF05 117AF012 0.0 - 0.5 14.4 237 0.7 0.15 (J) 35.1 16.4 0.012 (J-) 8.5 (J) 0.98

AF06
117AF013 0.0 - 0.5 13.4 195 0.54 0.65 18.4 76.4 0.026 7.1 (J) 0.98 

117AF014 0.0 - 0.5 13.9 186 0.49 0.87 21.6 85.6 0.038 2.5 (J-) 1.3 

AF15
117AF026 0.0 - 0.5 4.7 103 0.41 (J) 1.2 109 (J) 70.1 (J) 0.04 -- --

117AF030 2.0 - 2.5 10.8 (J) 95.1 (J) 0.4 (J) 0.26 (J) 6.9 (J) 10.7 0.018 -- --

AF16 117AF027 0.0 - 0.5 2.7 (J-) 141 0.72 5.5 256 (J) 130 (J) 0.72 -- 1.1 (J)

AF17 117AF029 3.0 - 3.5 8.2 (J) 108 (J) 0.37 (J) 0.19 (J) 6.6 (J) 7.3 0.042 0.61 (J) --

-- = Not detected above MDCs.
J = Estimated value 
J- = The result is an estimated quantity, but the result may be biased low.
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D.3.2.5 Polychlorinated Biphenyls

Analytical results for PCB constituents in soil samples collected at this CAS that were detected above 

MDCs are presented in Table D.3-7.  A total of 12 surface and subsurface soil samples at nine 

locations exceeded the PAL of 0.74 mg/kg for total Aroclor (sum of Aroclor 1242, 1248, 1254, 1260, 

and 1268), with Aroclor 1248 being the driver constituent.  These samples contained PCB 

concentrations up to 8.36 mg/kg.  Because the FAL for total Aroclor was established at the PAL 

concentration, PCBs are considered to be a COC.     

Table D.3-7
Sample Results for PCBs Detected above MDCs at CAS 26-41-01, 

Pluto Disassembly Facility
 (Page 1 of 2)

Sample
Location

Sample
Number

Depth
(ft bgs)

COPCs (mg/kg)

Aroclor 
1242

Aroclor 
1248

Aroclor 
1254

Aroclor 
1260

Aroclor 
1268

 Total 
Aroclor 

FALs 0.74 0.74 0.74 0.74 0.74 0.74

AF01 117AF008 0.0 - 0.5 -- -- -- 0.0168 (J) -- 0.0168 (J)

AF02 117AF009 0.0 - 0.5 -- -- 0.0178 (J) 0.0173 -- 0.0351 (J)

AF03 117AF010 0.0 - 0.5 -- -- 0.0385 0.0491 -- 0.0876

AF04 117AF011 0.0 - 0.5 -- -- 0.0076 0.0108 -- 0.0184

AF05 117AF012 0.0 - 0.5 0.0102 (J) -- 0.0092 0.0046 -- 0.0240

AF06
117AF013 0.0 - 0.5 -- 6.45 -- -- -- 6.45

117AF014 0.0 - 0.5 -- 4.92 -- 0.138 (J) -- 5.06

AF06A
117AF015 1.0 - 1.5 -- 2.84 -- -- -- 2.84

117AF016 1.0 - 1.5 -- 1.76 -- -- -- 1.76

AF06B 117AF031 2.0 - 2.5 -- 2.9 (J) -- -- -- 2.9 (J)

AF07

117AF017 0.0 - 0.5 -- 8.36 -- -- -- 8.36

117AF032 1.0 - 1.5 -- 2.8 (J) -- -- -- 2.8 (J)

117AF033 2.0 - 2.5 -- -- 0.05 (J) -- -- 0.05 (J)

117AF034 2.0 - 2.5 -- -- 0.072 (J) -- -- 0.072 (J)

AF08

117AF018 0.0 - 0.5 -- 2.73 -- -- -- 2.73

117AF035 1.0 - 1.5 -- 0.31 (J) -- -- -- 0.31 (J)

117AF036 2.0 - 2.5 -- 0.18 (J) -- -- -- 0.18 (J)
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AF09 117AF019 0.0 - 0.5 -- 0.659 -- -- -- 0.659

AF10 117AF020 0.0 - 0.5 -- 0.403 -- -- -- 0.403

AF11 117AF021 0.0 - 0.5 -- 0.246 -- -- -- 0.246

AF13 117AF024 0.0 - 0.5 -- -- -- 0.002 (J) -- 0.002 (J)

AF15
117AF026 0.0 - 0.5 -- -- -- 0.141 -- 0.141

117AF030 2.0 - 2.5 -- -- -- 0.0165 0.0152 0.0317

AF16 117AF027 0.0 - 0.5 -- -- -- 0.0783 -- 0.0783

AF17 117AF029 3.0 - 3.5 0.0138 -- -- 0.0183 0.0138 0.0459

AF19
117AF037 0.0 - 0.5 -- 0.58 -- -- -- 0.58

117AF038 1.0 - 1.5 -- 0.077 -- -- -- 0.077

AF20
117AF039 0.0 - 0.5 -- 0.048 -- -- -- 0.048

117AF040 1.0 - 1.5 -- 0.0086 (J) -- -- -- 0.0086 (J)

AF23 117AF045 3.0 - 3.5 -- 0.34 -- -- -- 0.34

AF24 117AF046 3.0 - 3.5 -- 1.1 (J) -- -- -- 1.1 (J) 

AF25 117AF047 3.0 - 3.5 -- 0.74 (J) -- -- -- 0.74 (J)

AF26 117AF048 3.0 - 3.5 -- 1.5 (J) -- -- -- 1.5 (J)

AF27 117AF049 0.0 - 0.5 -- 2.6 (J) -- -- -- 2.6 (J) 

AF29 117AF051 5.0 - 5.6 -- 0.12 -- -- -- 0.12

AF32 117AF054 0.0 - 0.5 -- 0.31 -- -- -- 0.31

AF34 117AF056 5.0 - 5.6 -- 0.044 -- -- -- 0.044

Bold indicates the value exceeds the FAL.

J = Estimated value

Table D.3-7
Sample Results for PCBs Detected above MDCs at CAS 26-41-01, 

Pluto Disassembly Facility
 (Page 2 of 2)

Sample
Location

Sample
Number

Depth
(ft bgs)

COPCs (mg/kg)

Aroclor 
1242

Aroclor 
1248

Aroclor 
1254

Aroclor 
1260

Aroclor 
1268

 Total 
Aroclor 

FALs 0.74 0.74 0.74 0.74 0.74 0.74
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D.3.2.6 Gamma-Emitting Radionuclides

Analytical results for gamma-emitting radionuclides in soil samples collected at this CAS that were 

detected above MDCs are presented in Table D.3-8.  The radionuclide Ra-226 was detected above the 

PAL of 5 pCi/g in surface sample 117AF028 with a result of 245 pCi/g at location AF18.  This result 

identifies Ra-226 as a COC.  Following remediation of surface soils down to 1 ft in depth (described 

in Section D.3.3), the activity of Ra-226 in subsurface (1.0 to 1.5 ft bgs) sample 117AF044 was 

7.1 pCi/g.  The generic guidelines for residual concentrations of Ra-226 in soil per DOE 5400.5 

(DOE, 1993) are 5 pCi/g, averaged over the first 15 centimeters (cm) (or 6 in.) of soil below the 

surface; and 15 pCi/g, for soil more than 15 cm below the surface.  Therefore, the activity of 7.1 pCi/g 

Ra-226 in sample 117AF044 is less than the FAL and meets the generic guideline.  The FALs were 

established at the PAL activities for Ra-226 and the other isotopes in Table D.3-8. 

As shown in Table D.3-8, Pb-214 was present in samples 117AF028 and 117AF044 at activities 

approximately equal to the Ra-226 activities.  Because U-238 was essentially not detected in these 

samples (Table D.3-9), the similar activities of Pb-214 to Ra-226 indicate that the source of the 

Pb-214 is in-growth as a daughter in secular equilibrium with Ra-226.  Because the PAL for Ra-226 

includes the contributions from the in-growth of daughters, the Pb-214 in sample 117AF044 does not 

need to be compared to a FAL.     

D.3.2.7 Plutonium, Uranium, and Sr-90 Isotopes

Analytical results for isotopic Pu, isotopic U, and Sr-90 in soil samples collected at this CAS that 

were detected above MDCs are presented in Table D.3-9.  No isotopic Pu, isotopic U, or Sr-90 results 

exceeded the PALs; therefore, the FALs were established at the PAL concentrations.  

D.3.2.8 Potential Source Material Sample Results

Analytical results for PSM samples collected at this CAS that were detected above MDCs are 

presented in Table D.3-10.  Media sampled included an unknown white, powdery material 

(117AH501), yarn-like filter material (117AH502), HEPA filter media (117GF01, 117AF01, and         
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Table D.3-8
Sample Results for Gamma-Emitting Radionuclides Detected above MDCs 

at CAS 26-41-01, Pluto Disassembly Facility

Sample 
Location

Sample 
Number

Depth
(ft bgs)

COPCs (pCi/g)

Ac-228 Cs-137 Pb-212 Pb-214 Ra-226 Tl-208

FALs 5a 12.2b 5a N/Ac 5/15d 5a

AF01 117AF008 0.0 - 0.5 1.31 -- 1.37 1.01 -- 0.501

AF02 117AF009 0.0 - 0.5 1.8 -- 1.44 (J-) 0.928 (J-) -- 0.478

AF03 117AF010 0.0 - 0.5 1.52 0.152 1.51 (J-) 1.02 (J-) -- 0.427

AF04 117AF011 0.0 - 0.5 1.32 -- 0.942 (J-) 0.85 (J-) -- 0.396

AF05 117AF012 0.0 - 0.5 1.67 -- 1.49 (J-) 1.09 (J-) -- 0.489

AF06
117AF013 0.0 - 0.5 1.37 0.403 1.31 0.939 -- 0.518

117AF014 0.0 - 0.5 1.1 0.479 1.25 0.792 -- 0.392

AF15
117AF026 0.0 - 0.5 1.08 -- 1.06 (J) 0.766 (J) -- 0.317

117AF030 2 - 2.5 -- -- 1.1 0.844 (J) -- 0.322

AF16 117AF027 0.0 - 0.5 -- -- 0.558 (J) 0.416 (J) -- 0.161

AF17 117AF029 3 - 3.5 1.24 -- 1.18 1.03 (J) -- 0.32

AF18
117AF028 0.0 - 0.5 -- -- -- 265 (J) 245 --

117AF044 1.0 - 1.5 -- -- 1.7 (J) 5.38 (J) 7.1 (J) --

aTaken from the general guidelines for residual concentration of Ac-228, Bi-213, Pb-212, Pb-214, Tl-208, and Th-232, as found in 
Chapter IV of DOE Order 5400.5, Change 2, “Radiation Protection of the Public and Environment.” (DOE, 1993).

bTaken from the construction, commercial, industrial land-use scenario in Table 2.1 of the NCRP Report No. 129, Recommended 
Screening Limits for Contaminated Surface Soil and Review Factors Relevant to Site-Specific Studies (NCRP, 1999).  The values 
provided in this source document were scaled to a 25-mrem/yr dose.

c The presence of Pb-214 is due to the presence of its natural parent (Ra-226).  Because the PAL for Ra-226 includes the 
contributions from the in-growth of daughters, Pb-214 does not need to be compared to a PAL.  See also Section D.3.3. 

d The generic guidelines for residual concentrations of Ra-226 in soil per DOE 5400.5 are 5 pCi/g, averaged over the first 15 cm  
(6 in.) of soil below the surface; and 15 pCi/g, averaged over 15-cm-thick layers of soil more than 15 cm below the surface.

Bi = Bismuth
NCRP = National Council on Radiation Protection and Measurements
Th = Thorium
Tl = Thallium

Bold indicates the value exceeds the FAL.

-- = Not detected above MDCs.
J = Estimated value

UNCONTROLLED when Printed



CAU 117 CR
Appendix D
Revision:  0
Date:  June 2009
Page D-43 of D-77

Table D.3-9
Sample Results for Isotopes Detected above MDCs 

at CAS 26-41-01, Pluto Disassembly Facility

Sample
Location

Sample
Number

Depth
(ft bgs)

COPCs (pCi/g)

Pu
-2

38

Pu
-2

39
/2

40

Sr
-9

0

U
-2

34

U
-2

38

FALs 13 12.7 838 143 105

AF01 117AF008 0.0 - 0.5 -- -- -- 0.89 0.869

AF02 117AF009 0.0 - 0.5 -- 0.0995 -- 0.827 0.82

AF03 117AF010 0.0 - 0.5 -- -- -- 1.04 0.711

AF04 117AF011 0.0 - 0.5 -- -- -- 0.784 0.712

AF05 117AF012 0.0 - 0.5 -- -- -- 0.924 0.815

AF06
117AF013 0.0 - 0.5 -- -- -- 1.04 0.771

117AF014 0.0 - 0.5 -- -- -- 0.959 0.735

AF15
117AF026 0.0 - 0.5 -- -- -- 1.06 0.465

117AF030 2.0 - 2.5 -- -- -- 0.556 (J) 0.474

AF16 117AF027 0.0 - 0.5 -- -- -- 0.624 --

AF17 117AF029 3.0 - 3.5 -- -- -- 0.552 (J) 0.387

AF18 117AF028 0.0 - 0.5 0.0828 0.294 0.298 0.808 (J) 0.53

-- = Not detected above MDCs.
J = Estimated value

Table D.3-10
Potential Source Material Results at CAS 26-41-01, Pluto Disassembly Facility

 (Page 1 of 3)

Sample
Location

Sample
Number Matrix Parameter Result Units

Meets 
Criteria 
for PSM

Basement
E. Filter Bank 117AF01 Solid

U-234 0.075 pCi/g No

U-238 0.04 pCi/g No

Basement
W. Filter Bank 117AF02 Solid U-234 0.154 pCi/g No
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Composite of
Drum 117AH501 Solid

U-234 3.15 pCi/g No

U-238 2.97 pCi/g No

Ac-228 0.537 pCi/g No

Th-234 4.66 (J+) pCi/g No

Pb-214 3.09 (J+) pCi/g No

Pb-212 0.379 (J+) pCi/g No

Arsenic 2.2 mg/kg No

Barium 5.3 mg/kg No

Cadmium 0.21 (J) mg/kg No

Chromium 13.9 mg/kg No

DRO 24.3 mg/kg No

2-Hexanone 0.0833 (J) mg/kg No

Acetone 0.0437 mg/kg No

2-Butanone 0.144 mg/kg No

Wood Shed 117AH502 Solid

Barium 0.8 mg/kg No

Chromium 0.35 (J) mg/kg No

Selenium 2.7 mg/kg No

Room 103
Filter Media 117GF01 Solid

Pu-238 0.242 pCi/g No

Pu-241 14.53 pCi/g No

Pu-239/240 16.91 pCi/g Yes

U-234 0.263 pCi/g No

U-235 0.053 pCi/g No

U-238 0.095 pCi/g No

Am-241 5.336 pCi/g No

Table D.3-10
Potential Source Material Results at CAS 26-41-01, Pluto Disassembly Facility

 (Page 2 of 3)

Sample
Location

Sample
Number Matrix Parameter Result Units

Meets 
Criteria 
for PSM
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117AF02), and an unknown mineral-like substance (117L003).  Based on the results, the following 

item was considered PSM:   

• Plutonium 239/240 was detected at an activity of 16.9 pCi/g, exceeding the FAL of 12.7 pCi/g 
in sample 117GF01.  Therefore, the HEPA filter media meets the criteria of a PSM and was 
subsequently removed under a corrective action.

Room 107 117L003 Solid

U-234 2.98 pCi/g No

U-238 3.05 pCi/g No

Ac-228 5.06 pCi/g No

Tl-208 1.78 pCi/g No

Th-234 2.8 pCi/g No

Pb-214 2.9 pCi/g No

Pb-212 5.07 pCi/g No

Lead 372 mg/kg No

Silver 10.1 mg/kg No

Barium 3,420 mg/kg No

Beryllium 0.6 mg/kg No

Boron 106 mg/kg No

Cadmium 0.2 (J) mg/kg No

Chromium 239 mg/kg No

Silica 6,650 (J) mg/kg No

Selenium 13.5 (J) mg/kg No

Mercury 0.23 (J) mg/kg No

Am = Americium

J = Estimated value
J+ = The result is an estimated quantity, but the result may be biased high.

Table D.3-10
Potential Source Material Results at CAS 26-41-01, Pluto Disassembly Facility

 (Page 3 of 3)

Sample
Location

Sample
Number Matrix Parameter Result Units

Meets 
Criteria 
for PSM
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In sample 117L003, actinium (Ac)-228 and Pb-212 were detected at activities of 5.06 pCi/g and 

5.07 pCi/g, respectively, which slightly exceed the PAL of 5 pCi/g (for both radionuclides) for soil.  

Sample 117L003 was collected from one of several small sacks that was retrieved from the bottom of 

the 13-ft-deep concrete vault in Room 107.  The sack contained an unknown mineral-like substance.  

Thorium-232 is the likely source of the Ac-228 and Pb-212, and Th-232 is explicitly called out in 

DOE Order 5400.5 to meet the generic guidelines of 5 pCi/g for the first 15 cm of soil below the 

surface, and 15 pCi/g for soil more than 15 cm below the surface (DOE, 1993).  Although the material 

sampled is not soil, the assumption is that the concrete vault containing the substance will eventually 

fail and release the material to the underlying soil.  If this were to occur, the Ac-228 and Pb-212 

would be released to soil that is greater than 15 cm in depth, and the PAL of 15 pCi/g would apply.  

Because Ac-228 and Pb-212 were detected at activities below the PAL of 15 pCi/g, they would not be 

considered COCs.  Therefore, the material from which sample 117L003 was collected does not meet 

the criteria of a PSM, and no corrective action is required for the remaining sacks in the Room 

107 vault.  Also, there is also no pathway to a human receptor because the vaults are covered with 

three 1-ft-thick, reinforced concrete lids, and the core hole drilled during the investigation 

was plugged.    

All other materials sampled are not considered PSM; however, they were removed and disposed 

(see Section D.4.0) as waste under a BMP.  The analytical data from the samples in Table D.3-10 

were also used to determine proper disposal methods.      

D.3.3 Nature and Extent of Contamination

Based on the analytical results for soil samples collected within CAS 26-41-01, PCBs (as total 

Aroclor) and Ra-226 were identified as COCs and Decision II samples were collected to define the 

extent of contamination.  One PSM sample (117GF01) from a HEPA filter found in Room 103 

contained plutonium contamination and was therefore removed as a corrective action.   

Environmental samples collected at locations AF07 through AF09, AF11 through AF18, AF20 and 

AF21, AF23 through AF27, and AF33 and AF34 were collected to determine the extent of 

PCB-contaminated soil that was first identified at location A06 near the cooling tower.  The analytical 

results of Decision II samples collected around and under the cooling tower are below the FAL for 

total Aroclor and show that the extent of PCB contamination is defined laterally by locations AF10, 
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AF19, AF22, and AF32 and vertically by locations AF28, AF29, AF30, and AF31.  These results 

define the extent of PCB contamination vertically to approximately 5.0 ft bgs and laterally in the 

surface soil to an approximate 17-by-12-ft area.  The distribution of the data suggests that the 

contamination may have resulted from a spill or release in the vicinity of the cooling tower.  The 

contaminated media (soil and concrete pad) was excavated and removed as a corrective action and 

was subsequently disposed as waste. 

A surface soil sample collected at location AF18 identified a small area of Ra-226 contaminated soil 

that was located in a narrow utility trench between an area of asphalt and concrete.  The contaminated 

area was discovered during a radiological walkover survey of the facility exterior.  The surface 

sample (117AF028) indicated Ra-226 activity in the soil at 245 pCi/g, which is above the FAL of 

5 pCi/g.  Approximately 1-ft2 area of soil to a depth of 1 ft bgs and some scabbled asphalt were 

removed as a corrective action.  The area was resurveyed using the Electra, and readings indicated the 

Ra-226 contamination was confined to the area within the trench.  The Ra-226 activity of the 

Decision II sample 117AF044 collected from 1.0 to 1.5 ft bgs is below the FAL of 15 pCi/g.  

Therefore, the vertical extent of the Ra-226 contaminated soil is defined vertically to 1 ft bgs.   As 

shown in Table D.3-8, Pb-214 was present in samples 117AF028 and 117AF044 at activities similar 

to the Ra-226 activities.  

D.3.4 Revised Conceptual Site Model

The SAFER Plan requirements were met at this CAS, and no revisions were necessary to the CSM.
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D.4.0 Waste Management

D.4.1 Waste Streams and Disposal

The following sections describe the waste management activities completed during closure activities 

at CAU 117 and the final or anticipated final disposition of the waste.  Waste streams generated 

include industrial waste, asbestos waste, used oil, RCRA hazardous, RCRA universal waste, 

PCB waste, LLW, and reused/recycled wastes.  All wastes and recyclable materials were managed 

in accordance with applicable state and federal regulations, DOE Orders, and the CAU 117 

SAFER Plan (NNSA/NSO, 2007). 

Some materials were determined not to be regulated wastes, and were managed as recyclable or 

reusable material.  The SNJV Pollution Prevention program uses the concepts of waste minimization 

and affirmative procurement in all aspects of the management, execution, and planning of work.  

Stoller-Navarro Joint Venture is committed to operating in a manner that protects and restores the 

environment and that promotes efficient use of natural resources, reduces waste generation at the 

source, encourages procurement of recycled products, and promotes the reuse and recycling of 

materials to the greatest extent that is technically feasible and practical.  As such, 90,000 lb 

(approximately 35 percent) of the total mass of waste generated during closure activities was 

dispositioned for beneficial use.

D.4.1.1 Industrial Waste

Industrial wastes were characterized based upon radiological surveys, site characterization data, and 

process knowledge.  Industrial wastes generated at CAU 117 consisted of bulk construction debris, 

aqueous liquids, drummed powdered material found in the wood shed, bulk soil, and ACM.

Approximately 60 yd3 of bulk debris-type industrial waste was generated during closure activities at 

CAU 117 and disposed at the Area 9 U10c Landfill.  Bulk materials consisted of:

• Personal protective equipment
• Building debris (e.g., drywall, acoustic ceiling tiles, wood)
• Disposable sampling equipment
• Plastic sheeting
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• Empty containers and drums
• Vegetation
• Other debris such as wood, boxes, etc.

Twenty-one drums containing approximately 900 gal of aqueous liquids were generated during tap 

and drain activities of potable and process water systems at CAU 117.  Liquids generated during 

tapping and draining activities were segregated into two categories:  nonradiologically contaminated 

and potentially radiologically contaminated.  The potential radiologically contaminated systems 

included the process water, facility air sampling, and high vacuum systems due to the potential to 

contain radiological contamination.  The nonradiologically contaminated systems included the 

domestic hot and cold water systems, and the distilled water systems.  Composite samples were 

collected from each category of collected liquid.  Upon review of the data, both categories of liquids 

were determined to be nonradiologically impacted and non-RCRA regulated waste.  The aqueous 

liquids were disposed via evaporation at the Area 23 Lagoon, and the emptied drums were disposed at 

the Area 9 U10C Landfill. 

Thirty-one drums (Figure D.4-1) containing approximately 930 gal of an unidentified material were 

discovered within the wood shed.  Each of the drums was opened and inspected.  The drums 

contained a white, powdery material.  A composite sample was taken, and the drums were determined 

to be nonradiologically impacted and non-RCRA regulated.  The drums and contents were 

transported to the Area 9 U10c Landfill for disposal.  

Approximately 55 yd3 of soil and 2.4 yd3 of concrete were excavated and removed from the south side 

of Building 2201.  The soil surrounding the small cooling tower on the southwest corner of the 

building contained total Aroclor at levels exceeding the PAL of 0.74 mg/kg but less than PCB 

regulatory limits.  Analytical data for the PCB-contaminated soil ranged from 0.74 mg/kg to 

8.3 mg/kg.  Because the PCBs were determined not to be a new release, and the levels do not exceed 

50 mg/kg, the soil is not Toxic Substances Control Act (TSCA) regulated in accordance with 40 Code 

of Federal Regulations 761.50(a)(4) (CFR, 2008b).  The soil was excavated and loaded into bulk end 

dumps and roll-off containers, and transported to the Area 9 U10C Landfill for disposal as 

non-PCB-regulated industrial waste. 
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D.4.1.2 Industrial Asbestos Waste 

Three bulk loads (one roll-off, one end dump, one stake bed truck) containing a total of 41 yd3 of 

ACM (including insulation, HEPA filters, wall-board, PPE, and floor tile) were generated during 

asbestos abatement and post-abatement activities.  Additionally, several cartons of new unused 

box-type asbestos-containing HEPA filters were discovered in the basement (Figure D.4-2).  All 

industrial asbestos-containing waste generated at CAU 117 was transported to and disposed at the 

Area 23 Landfill.   

With the exception of seven insulated pipe elbows remaining in Rooms 101 and 103, all regulated 

friable ACM has been removed from the facility.  For safety/logistic reasons, the ACM on the five 

elbows in Room 103 and two elbows in Room 101 will be removed before or during the building 

demolition.  Additionally, Category I/II nonfriable ACM (e.g., gaskets, asphaltic roofing products) 

will remain in place within Building 2201 and be managed/disposed during demolition.  

Approximately 41 yd3 of industrial-asbestos waste were generated and dispositioned at the 

Area 23 Landfill. 

Figure D.4-1
Drums in Wood Shed

September 2007
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D.4.1.3 Used Oil

Approximately 37 gal of used oil was generated during draining of overhead cranes, the 

manipulators, pump and motor reservoirs, and miscellaneous air oil reservoirs.  The oil was drained 

from each of the reservoirs, composited, and sampled.  Upon review of the data, the oil was 

determined not to be radiologically impacted or RCRA hazardous, and it was managed in accordance 

with used oil regulations.  Field-screening results indicated the presence of chlorinated hydrocarbons 

within acceptable limits for recycling.  National Security Technologies, LLC removed the oil from 

CAU 117 and will manage it pending offsite shipment for recycling. 

A total of 567 gal of mineral oil was drained from the six leaded-glass shielding windows located 

within Building 2201 (Figure D.4-3).  Each of the windows contained approximately 95 gal each of 

the mineral oil.  

The mineral oil is an optical grade mineral oil used to fill the voids between the leaded-glass slabs in 

the window assembly.  The oil also has gamma- and neutron-shielding ability.  The mineral oil also 

Figure D.4-2
Box HEPA Filter

May 2007
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minimizes surface reflection of the individual glass components, increases the index of refraction, 

increases the light transmission, and acts as a dielectric against potential dielectric discharge.  The 

mineral oil was sampled and determined not to be radiologically impacted or RCRA hazardous.  The 

mineral oil was transferred off site by Evergreen Environmental, Inc. for recycle via re-refining. 

D.4.1.4 RCRA Hazardous Waste

Several items containing RCRA hazardous constituents were generated during closure activities at 

CAU 117.  These wastes include waste chemicals, circuit boards, contents of discarded HEPA 

vacuums, and mercury-containing items.  The following waste streams were characterized as 

RCRA-hazardous, and nonradioactive for disposal, and were transferred to NSTec for management 

on site, pending subsequent offsite shipment to the appropriate commercial hazardous waste 

treatment and disposal facility: 

• Waste and excess chemicals identified at the CAU 117 site were collected and managed 
within a RCRA satellite accumulation area (SAA).  The chemicals collected included 
drain-cleaning solvents, fluorinated heat transfer liquid, industrial cleaning compounds, 

Figure D.4-3
Oil-Filled Leaded-Glass Window in Building 2201

November 2006
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lubricants, algicide tablets, and an unknown brown putty-like material.  All of the chemicals 
were of small volume, and the characterization sample consumed the entire volume with the 
exception of the brown putty-like material.  The putty material was characterized as 
nonradiologically contaminated; however, it failed the TCLP regulatory limit for lead and 
therefore was declared a hazardous waste for disposal.  The waste (approximately 8 gal) was 
packaged into a 10-gal drum.  

• Printed circuit boards were removed from equipment and electrical panels located within 
Building 2201, and characterized and managed as RCRA hazardous waste due to the lead and 
silver content.  The items were surveyed and determined to be nonradioactive for disposal.  
One 10-gal drum of circuit boards was collected and managed in an SAA at CAU 117.   

• Four abandoned HEPA vacuums (Figure D.4-4) were found within Building 2201.  The 
contents of each of the vacuums was sampled to determine proper characterization and 
disposition.  The results indicated that two of the vacuums had contents with RCRA 
constituents requiring management as hazardous waste.  One vacuum failed the TCLP for 
arsenic; the other failed for cadmium.  The contents and filters from these two vacuums were 
removed, packaged into a 10-gal drum, and dispositioned as RCRA regulated waste.  All four 
vacuum canisters, including the nonhazardous contents of the remaining two vacuums, were 
surveyed and determined to be nonradiologically contaminated and disposed as industrial 
waste at the Area 9 U10c Landfill via roll-off container 117A92.   

Figure D.4-4
Abandoned HEPA Vacuum at Building 2201

May 2007
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• One 55-gal drum containing approximately 15 gal of rinsate water from coring activities 
associated with the vault investigation was generated, sampled and characterized.  The 
analytical data indicated the rinsate water was not radiologically contaminated; however, it 
failed the TCLP for chromium.  The source of the chromium was most likely from the metal 
core bits used for drilling through the 3-ft-thick concrete lids.  The drum was transferred from 
CAU 117 to NSTec pending final offsite treatment and disposal as a hazardous waste. 

• Approximately 185 lb of mercury-containing items were collected at CAU 117 (Figures D.4-5 
and D.4-6).  The mercury-containing items consisted of thermometers and thermostats found 
throughout Building 2201.  All mercury-containing items were packaged into a 10-gal drum 
and managed in an SAA until transferred to NSTec for management.  Although required to be 
managed as hazardous waste, the mercury will be recovered for reuse by a commercial 
mercury retort facility.   

D.4.1.5 RCRA Universal Waste

Two types of RCRA Universal Waste streams were collected and managed during closure activities at 

CAU 117.  The universal wastes generated at CAU 117 that were managed for recycle reclamation in 

lieu of management as hazardous waste included lead-acid batteries and electric lighting lamps.     

Figure D.4-5
Mercury-Containing Thermometer

May 2007
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Approximately one dozen lead-acid batteries were collected from Building 2201.  The batteries were 

primarily associated with emergency lighting systems located inside the building.  The batteries were 

surveyed and released to the NSTec motor pool for management and recycling. 

Approximately 70 ft3 (100 lb) of Universal Waste lamps were transferred to the Building 23-160 

Collection Center.  Several types of lighting were used within Building 2201, including fluorescent, 

mercury-vapor, sodium-vapor, and incandescent lamps (Figure D.4-7).  Incandescent bulbs were 

segregated and disposed as industrial waste.  Fluorescent, mercury-vapor, and sodium-vapor lamps 

were managed as Universal Waste.  All lamps were surveyed for radiological release, and transferred 

to the NSTec Universal Waste Collection Center for sorting, accumulation, and eventual shipment to 

an offsite recycler.   

Figure D.4-6
Mercury-Containing Thermostat

May 2007
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D.4.1.6 Polychlorinated Biphenyl-Contaminated Waste

The following waste streams were characterized as nonradioactive, PCB-contaminated waste for 

disposal and were transferred to NSTec for management on site, pending subsequent offsite shipment 

to the appropriate TSCA-permitted treatment and disposal facility:  

• Polychlorinated biphenyl-containing ballasts and capacitors associated with lighting fixtures 
throughout the facility were removed and collected.  All ballasts and capacitors were surveyed 
and released as nonradiologically contaminated.  Two 55-gal drums containing nonleaking 
small PCB-containing capacitors and ballasts was collected and managed as PCB waste.  The 
drums were transferred to NSTec for onsite management, offsite shipment, and final disposal 
at US Ecology in Beatty, Nevada. 

• One PCB-containing capacitor was found to be leaking (assumed to be PCB liquids) and 
was packaged into a 10-gal drum.  The drum was transferred to NSTec for management in 
a PCB storage area until offsite shipment for treatment and disposal via 
TSCA-permitted incineration. 

Figure D.4-7
Incandescent and Mercury-Vapor Light Bulbs at Building 2201

May 2007
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D.4.1.7 Low-Level Radioactive Waste 

The following LLWs were generated during SAFER Plan activities at CAU 117:

• Two B-25 containers of LLW consisting of radioactive-contaminated soil, PPE and 
sampling supplies, and pre-filter frame assemblies from the HEPA ventilation system at 
Building 2201.  The waste (approximately 180 ft3) was shipped to the Area 5 RWMC in 
March 2009 for disposal. 

• Two B-25 containers of asbestos-contaminated LLW consisting of tools, plastic, and used 
HEPA ventilation system filters.  The waste (approximately 180 ft3) was shipped to the Area 5 
RWMC in March 2009 for disposal.  

D.4.1.8 Materials Reused in lieu of Disposition as Waste

In an effort to reduce the volume and minimize the disposal cost of materials generated and 

dispositioned as hazardous and regulated waste, the following materials in Building 2201 were 

instead recycled via reuse or other beneficial use: 

• A compressed gas cylinder labeled as “Freon R-22” was found in the basement of 
Building 2201.  The gas cylinder was surveyed for radiological contamination and released to 
NSTec for final disposition.  The freon will be reused for other refrigeration/cooling purposes 
at the NTS. 

• Lead shielding and leaded glass is typically removed and managed as hazardous waste due to 
its characteristic of toxicity in accordance with 40 Code of Federal Regulations 261.24 
(CFR, 2008a).  Six leaded-glass radiation shielding window assemblies, weighing 11,000 to 
13,000 lb each, were removed from the hot cells (Rooms 104, 106, and 107) in Building 2201 
(Figure D.4-8).  The window assemblies were drained of mineral oil before removal, as noted 
above.  The windows were transferred to the FERMI Laboratory near Chicago, Illinois, 
for reuse.  

• Approximately 21,000 lb of elemental lead shielding was removed from Building 2201 
(Figure D.4-9).  The lead shielding was segregated for radiological survey, characterization, 
and potential release.  Lead shielding with painted surfaces was managed as potentially 
radiologically contaminated; lead shielding without painted surfaces could be adequately 
surveyed and confirmed free of radiological contamination.  The lead shielding was packaged 
and transported to TOXCO, Inc. in Oak Ridge, Tennessee, for recycle and reuse within the 
DOE and NRC-licensed community only, as radiation shielding material.      

• Approximately 1 yd3 (200 lb) of computer components and equipment was found abandoned 
in Building 2201.  Many of the components were manufactured with lead, silver, and other 
metals which, if disposed as waste, would require characterization and management as 
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Figure D.4-8
Leaded-Glass Window Removal in Room 102 at Building 2201

Figure D.4-9
Lead Shielding Plugs Accumulated for Reuse

August 2008

July 2008 
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RCRA-hazardous.  The collected components were surveyed and released as nonradioactively 
contaminated, and transferred to NSTec Property Management for evaluation for reuse or 
other materials reclamation.  

D.4.2 Waste Characterization

Characterization of waste generated at CAS 26-41-01 was based on samples of the waste, radiological 

surveys and swipes, associated media, and process knowledge.  The analytical suite was tailored to 

characterize the waste for disposal and to support recommended actions.  Results were reviewed 

against federal and state regulations, DOE directives/policies/guidance, and waste disposal criteria for 

NTS and offsite facilities.  Results above MDCs are provided in Table D.4-1.  Complete results 

(including nondetect results) for all samples are maintained in the project files.  

Table D.4-1
Waste Management Results Detected at CAS 26-41-01

 (Page 1 of 8)

Sample
Location

Sample
Number Matrix Parameter Result Units

Bldg. 2201 117A501 Liquid

Lead 0.13 mg/L

Arsenic 0.055 mg/L

Barium 0.089 mg/L

Cadmium 0.0047 (J) mg/L

Chromium 0.0037 (J) mg/L

Selenium 0.078 mg/L

Mercury 0.0053 (J) mg/L

Ethylbenzene 0.257 (J) μg/L

Styrene 0.293 (J) μg/L

4-Methyl-2-Pentanone 1.35 (J) μg/L

Toluene 1.35 μg/L

Chlorobenzene 0.901 μg/L

Total Xylenes 1.29 μg/L

Acetone 333 μg/L

Benzene 27.9 μg/L

Acetonitrile 191 μg/L

2-Butanone 229 μg/L

1,2,4-Trimethylbenzene 0.341 (J) μg/L

Aniline 173 (J) μg/L

Drum #117A39 117A502 Liquid Gross Beta 20,800 pCi/L
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Process Water 117A503 Liquid

Gross Beta 31.7 pCi/L

Lead 0.14 mg/L

Barium 0.056 mg/L

Cadmium 0.0018 (J) mg/L

Selenium 0.0057 (J) mg/L

Toluene 0.352 μg/L

Chlorobenzene 1.58 μg/L

Total Xylenes 0.276 (J) μg/L

Benzene 3.44 μg/L

Aniline 22.6 μg/L

Unknown Powder 117A507 Solid

U-234 0.132 pCi/g

U-238 0.14 pCi/g

Barium 6.6 (J) mg/kg

Cadmium 0.27 (J) mg/kg

Chromium 1.7 (J) mg/kg

Mercury 0.0092 (J-) mg/kg

Unknown Putty 117A510 Solid

Barium 1.8 (J) mg/kg

Chromium 1 (J) mg/kg

DRO 18,300 (J) mg/kg

Ethylbenzene 26.8 (J) μg/kg

Toluene 1,830 μg/kg

Total Xylenes 43.5 (J) μg/kg

Benzene 227 μg/kg

Trichloroethene 62.1 (J) μg/kg

Sample Table 117A513 Solid Lead 5.1 mg/L

Drum #117A57 117AF501 Oil

Lead 151 (J) mg/kg

Barium 2.5 mg/kg

Cadmium 0.66 mg/kg

Table D.4-1
Waste Management Results Detected at CAS 26-41-01

 (Page 2 of 8)

Sample
Location

Sample
Number Matrix Parameter Result Units
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HEPA Vacuum 117AJ501 Solid

U-234 0.411 pCi/g

U-238 0.458 pCi/g

Lead 97,900 (J) mg/kg

Silver 39.2 (J) mg/kg

Barium 76.9 (J) mg/kg

Beryllium 0.3 (J) mg/kg

Cadmium 346 (J) mg/kg

Chromium 6,450 (J) mg/kg

Lead 1.4 (J) mg/L

Cadmium 9.1 (J) mg/L

Chromium 0.11 (J) mg/L

Mercury 0.14 (J-) mg/kg

DRO 936 (J) mg/kg

Aroclor 1260 139 μg/kg

Aroclor 1254 298 μg/kg

Aroclor 1242 160 (J) μg/kg

Bis(2-Ethylhexyl)Phthalate 19,800 (J) μg/kg

Di-N-Octylphthalate 5,440 (J) μg/kg

Di-N-Butyl Phthalate 1,260 (J) μg/kg

Butyl Benzyl Phthalate 2,060 (J) μg/kg

HEPA Vacuum 117AJ502 Solid

Pu-239/240 0.219 pCi/g

U-234 0.595 pCi/g

U-238 0.365 pCi/g

Sr-90 1.35 pCi/g

Cs-137 2.83 pCi/g

Pb-214 0.733 (J) pCi/g

Pb-212 0.46 (J) pCi/g

Lead 404 (J) mg/kg

Table D.4-1
Waste Management Results Detected at CAS 26-41-01

 (Page 3 of 8)

Sample
Location

Sample
Number Matrix Parameter Result Units
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HEPA Vacuum 117AJ502
(continued) Solid

Silver 2.2 (J) mg/kg

Arsenic 5,460 (J) mg/kg

Barium 2,200 (J) mg/kg

Beryllium 0.2 (J) mg/kg

Cadmium 24.1 (J) mg/kg

Chromium 319 (J) mg/kg

Lead 0.16 (J) mg/L

Arsenic 35 (J) mg/L

Barium 2.4 (J) mg/L

Cadmium 0.26 (J) mg/L

Chromium 0.16 (J) mg/L

Selenium 0.059 (J) mg/L

Mercury 0.44 (J-) mg/kg

DRO 696 (J) mg/kg

Aroclor 1260 2,210 μg/kg

Aroclor 1254 3,010 μg/kg

Aroclor 1268 540 μg/kg

Aroclor 1242 2,720 μg/kg

Bis(2-Ethylhexyl)Phthalate 60,600 μg/kg

Di-N-Octylphthalate 2,760 (J) μg/kg

Anthracene 148 (J) μg/kg

Benzoic Acid 11,700 (J) μg/kg

Di-N-Butyl Phthalate 2,670 (J) μg/kg

Butyl Benzyl Phthalate 8,770 μg/kg

HEPA Vacuum 117AJ503 Solid

Pu-239/240 0.511 pCi/g

U-234 0.624 pCi/g

U-238 0.289 pCi/g

Sr-90 1.49 pCi/g

Table D.4-1
Waste Management Results Detected at CAS 26-41-01
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Location

Sample
Number Matrix Parameter Result Units
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HEPA Vacuum 117AJ503
(continued) Solid

Cs-137 3.51 pCi/g

Lead 91.7 (J) mg/kg

Silver 1.7 (J) mg/kg

Barium 577 (J) mg/kg

Cadmium 104 (J) mg/kg

Chromium 17.2 (J) mg/kg

Lead 0.32 (J) mg/L

Barium 3.5 (J) mg/L

Cadmium 0.89 (J) mg/L

Chromium 0.15 (J) mg/L

Selenium 0.076 (J) mg/L

Mercury 0.27 (J-) mg/kg

DRO 3,040 (J) mg/kg

Aroclor 1260 623 (J) μg/kg

Aroclor 1254 999 μg/kg

Aroclor 1242 4,260 μg/kg

Ethylbenzene 200 (J) μg/kg

Toluene 6,490 μg/kg

Tetrachloroethene 106 (J) μg/kg

Total Xylenes 489 (J) μg/kg

Benzene 1,420 μg/kg

Methylene Chloride 1,580 (J) μg/kg

Trichloroethene 687 μg/kg

Bis(2-Ethylhexyl)Phthalate 188,000 μg/kg

Di-N-Octylphthalate 36,800 (J) μg/kg

Anthracene 1,700 (J) μg/kg

Benzoic Acid 73,000 (J) μg/kg

Concrete Core Water 117AJ504 Liquid

U-234 0.166 pCi/g

U-238 0.144 pCi/g

Gross Beta 1,200 pCi/L

Lead 0.31 (J) mg/L

Silver 2.9 (J) mg/L

Barium 94.2 (J) mg/L

Beryllium 0.022 (J) mg/L

Cadmium 0.24 (J) mg/L

Chromium 203 (J) mg/L

Table D.4-1
Waste Management Results Detected at CAS 26-41-01

 (Page 5 of 8)
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Room 102
Surfaces 117F004 Wipe

U-234 5.7 (J) pCi/Sample

Pu-238 2.5 (J) pCi/Sample

Pu-239/240 221 (J) pCi/Sample

U-235 0.27 (J) pCi/Sample

U-238 0.27 (J) pCi/Sample

Room 102
Drips under Arm 117FS01 Wipe

Aroclor 1254 7.7 μg/Sample

Aroclor 1248 13 μg/Sample

Room 102
Floor under Arm 117FS02 Wipe

Aroclor 1254 19 μg/Sample

Aroclor 1248 12 μg/Sample

Room 104
Wall Peeling Paint 117HP01 Paint Chip

U-234 0.127 (J) pCi/g

U-238 0.111 (J) pCi/g

Tl-208 1.433 pCi/g

Tritium 15.16 pCi/g

Barium 0.347 (J) mg/L

Chromium 0.0183 (J) mg/L

Aroclor 1260 1,300 (J) μg/kg

Aroclor 1254 3,600 (J) μg/kg

Room 104
under Stairs 117HS01DL Wipe

Aroclor 1260 28 μg/Sample

Aroclor 1254 55 (J) μg/Sample

Aroclor 1248 30 μg/Sample

Room 104
Floor under Arm 117HS02 Wipe

Aroclor 1260 10 μg/Sample

Aroclor 1254 20 μg/Sample

Aroclor 1248 27 μg/Sample

Room 104
Floor below Crane 117HS03 Wipe

Aroclor 1260 9.1 μg/Sample

Aroclor 1254 13 (J) μg/Sample

Aroclor 1248 18 μg/Sample

Room 105
Northeast Window 

Gasket
117JS01 Wipe Aroclor 1254 9.4 μg/Sample

Room 106
Filter Plenum 117K005 Wipe

U-234 1,360 (J) pCi/Sample

Pu-239/240 2.97 pCi/Sample

U-235 48.5 (J) pCi/Sample

U-238 8.9 (J) pCi/Sample

Table D.4-1
Waste Management Results Detected at CAS 26-41-01

 (Page 6 of 8)
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Location

Sample
Number Matrix Parameter Result Units
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Room 106
Paint from Walls 117KP01 Paint Chip

U-234 0.191 pCi/g

U-238 0.174 (J) pCi/g

Ac228 0.89 pCi/g

Pb-214 0.542 pCi/g

Pb-212 0.766 pCi/g

Tritium 7.68 pCi/g

Room 106
Floor under Crane 117KS01 Wipe

Aroclor 1260 1.7 μg/Sample

Aroclor 1254 3.6 μg/Sample

Aroclor 1248 5.2 μg/Sample

Room 106
Under Arm 117KS02DL Wipe

Aroclor 1260 21 (J) μg/Sample

Aroclor 1254 54 (J) μg/Sample

Aroclor 1248 120 (J) μg/Sample

Room 106
Filter Plenum 117KS03 Wipe

Sr-90 102.2 pCi/Sample

Pu-239/240 7.671 pCi/Sample

U-234 3,466 pCi/Sample

U-235 121.5 pCi/Sample

U-238 37.6 pCi/Sample

Cs-137 1,037 pCi/Sample

Co-60 123 pCi/Sample

Eu-155 71.01 pCi/Sample

Gross Alpha 3,128 pCi/Sample

Gross Beta 1,214 pCi/Sample

Room 106
Filter Plenum 117KS04 Wipe

Sr-90 38.08 pCi/Sample

Pu-239/240 3.379 pCi/Sample

U-234 1,349 pCi/Sample

U-235 45.49 pCi/Sample

U-238 17.27 pCi/Sample

Cs-137 696.3 pCi/Sample

Co-60 112.5 pCi/Sample

Gross Alpha 1,342 pCi/Sample

Gross Beta 714.4 pCi/Sample

Room 107 117L502 Wipe Aroclor 1242 728,000 (J) μg/Sample

Table D.4-1
Waste Management Results Detected at CAS 26-41-01
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Room 107
Floor 117LF01 Solid

Pu-238 0.058 pCi/g

Pu-239/240 5.459 pCi/g

U-234 0.126 (J) pCi/g

U-238 0.091 (J) pCi/g

Am-241 1.131 pCi/g

Gross Alpha 7.044 pCi/g

Room 107
Peeling Paint 117LP01 Paint Chip

U-234 0.241 (J) pCi/g

U-238 0.165 (J) pCi/g

Ac-228 1.193 pCi/g

Tl-208 1.183 pCi/g

Pb-214 0.626 pCi/g

Pb-212 1.324 pCi/g

Tritium 12.05 pCi/g

Gross Alpha 3.736 pCi/g

Lead 0.51 mg/L

Barium 0.477 (J) mg/L

Chromium 0.0146 (J) mg/L

Aroclor 1260 360 μg/kg

Aroclor 1254 930 μg/kg

Room 107
Stain under Arm 117LS01 Wipe

Aroclor 1260 2 μg/Sample

Aroclor 1254 5.8 μg/Sample

Aroclor 1248 9.7 μg/Sample

Room 107
Drips under Crane 117LS02 Wipe

Aroclor 1260 4 μg/Sample

Aroclor 1254 8.8 μg/Sample

Aroclor 1248 13 μg/Sample

Leaded-Glass Window 117M501 Oil
Lead 9.3 mg/kg

Barium 0.36 (J) mg/kg

Room 108
Cold Cell Window 117MF01 Oil

Gross Beta 12.76 pCi/g

Lead 12.8 mg/kg

Co = Cobalt
Cs = Cesium
Eu = Europium

mg/L = Milligrams per liter
pCi/L = Picocuries per liter
μg/kg = Micrograms per kilogram
μg/L = Micrograms per liter

J = Estimated value
J- = The result is an estimated quantity, but the result may be biased low.

Table D.4-1
Waste Management Results Detected at CAS 26-41-01
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D.5.0 Quality Assurance

This section contains a summary of QA/QC measures implemented during the sampling and analysis 

activities conducted in support of the CAU 117 CAI.  The following sections discuss the data 

validation process, QC samples, and nonconformances.  A detailed evaluation of the DQIs is 

presented in Section 4.1.

Laboratory analyses were conducted for samples used in the decision-making process to provide a 

quantitative measurement of any COPCs present.  Rigorous QA/QC was implemented for all 

laboratory samples including documentation, verification and validation of analytical results, and 

affirmation of DQI requirements related to laboratory analysis.  Detailed information regarding the 

QA program is contained in the Industrial Sites QAPP (NNSA/NV, 2002).

D.5.1 Data Validation

Data validation was performed in accordance with the Industrial Sites QAPP and approved protocols 

and procedures.  All laboratory data from samples collected and analyzed for CAU 117 were 

evaluated for data quality in a tiered process described in Sections D.5.1.1 through D.5.1.3.  Data 

were reviewed to ensure that samples were appropriately processed and analyzed, and the results 

were evaluated using validation criteria.  Documentation of the data qualifications resulting from 

these reviews is retained in project files as a hard copy and electronic media.

One hundred percent of the data analyzed as part of this investigation were subjected to Tier I 

and Tier II evaluations.  A Tier III evaluation was performed on approximately 5 percent of the 

data analyzed.

D.5.1.1 Tier I Evaluation

Tier I evaluation for chemical and radiochemical analysis examines, but is not limited to:

• Sample count/type consistent with chain of custody. 
• Analysis count/type consistent with chain of custody.
• Correct sample matrix. 
• Significant problems stated in cover letter or case narrative.
• Completeness of certificates of analysis.
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• Completeness of Contract Laboratory Program (CLP) or CLP-like packages.
• Completeness of signatures, dates, and times on chain of custody.
• Condition-upon-receipt variance form included.
• Requested analyses performed on all samples.
• Date received/analyzed given for each sample.
• Correct concentration units indicated.
• Electronic data transfer supplied.
• Results reported for field and laboratory QC samples.
• Whether or not the deliverable met the overall objectives of the project.

D.5.1.2 Tier II Evaluation

Tier II evaluation for chemical analysis examines, but is not limited to:

• Correct detection limits achieved.

• Sample date, preparation date, and analysis date for each sample.

• Holding time criteria met.

• Quality control batch association for each sample.

• Cooler temperature upon receipt.

• Detection limits properly adjusted for dilution, as required.

• Blank contamination evaluated and applied to sample results/qualifiers.

• Matrix spike/matrix spike duplicate (MSD) percent recoveries (%R) and RPDs evaluated and 
qualifiers applied to laboratory results, as necessary.

• Field duplicate RPDs evaluated using professional judgment and qualifiers applied to 
laboratory results, as necessary.

• Laboratory duplicate RPDs evaluated and qualifiers applied to laboratory results, 
as necessary.

• Surrogate %R evaluated and qualifiers applied to laboratory results, as necessary.

• Laboratory control sample %R evaluated and qualifiers applied to laboratory results, 
as necessary.

• Initial and continuing calibration evaluated and qualifiers applied to laboratory results, 
as necessary.

UNCONTROLLED when Printed



CAU 117 CR
Appendix D
Revision:  0
Date:  June 2009
Page D-69 of D-77

• Internal standard evaluation.

• Mass spectrometer tuning criteria.

• Organic compound quantitation.

• Inductively coupled plasma interference check sample evaluation.

• Graphite furnace atomic absorption QC.

• Inductively coupled plasma serial dilution effects.

• Recalculation of 10 percent of laboratory results from raw data.

Tier II evaluation for radiochemical analysis examines, but is not limited to: 

• Correct detection limits achieved.

• Blank contamination evaluated and, if significant, qualifiers are applied to sample results.

• Certificate of Analysis consistent with data package documentation.

• Quality control sample results (duplicates, LCSs, laboratory blanks) evaluated and used to 
determine laboratory result qualifiers.

• Sample results, uncertainty, and MDC evaluated.

• Detector system calibrated with National Institute of Standards and Technology (NIST)- 
traceable sources. 

• Calibration sources preparation was documented, demonstrating proper preparation and 
appropriateness for sample matrix, emission energies, and concentrations.

• Detector system response to daily or weekly background and calibration checks for peak 
energy, peak centroid, peak full-width half-maximum, and peak efficiency, depending on the 
detection system.

• Tracers NIST-traceable, appropriate for the analysis performed, and recoveries that met 
QC requirements.

• Documentation of all QC sample preparation complete and properly performed.

• Spectra lines, photon emissions, particle energies, peak areas, and background peak areas 
support the identified radionuclide and its concentration.
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D.5.1.3 Tier III Evaluation

The Tier III review is an independent examination of the Tier II evaluation.  A Tier III review of 

5 percent of the sample analytical data was performed by TechLaw, Inc., of Lakewood, Colorado.  

Tier II and Tier III results were compared and where differences are noted, data were reviewed and 

changes were made accordingly.  This review included the following additional evaluations:

• Review:

- Case narrative, chain of custody, and sample receipt forms

- Lab qualifiers (applied appropriately)

- Method of analyses performed as dictated by the chain of custody

- Raw data, including chromatograms, instrument printouts, preparation logs, and 
analytical logs

- Manual integrations to determine whether the response is appropriate

- Data package for completeness

• Determine sample results qualifiers through the evaluation of (but not limited to):

- Tracers and QC sample results (e.g., duplicates, LCSs, blanks, MSs) evaluated and used to 
determine sample results qualifiers

- Sample preservation, sample preparation/extraction and run logs, sample storage, and 
holding time

- Instrument and detector tuning

- Initial and continuing calibrations

- Calibration verification (initial, continuing, second source)

- Retention times

- Second column and/or second detector confirmation

- Mass spectra interpretation

- Interference check samples and serial dilutions
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- Post digestion spikes and method of standard additions

- Breakdown evaluations

• Perform calculation checks of:

- At least one analyte per QC sample and its recovery

- At least one analyte per initial calibration curve, continuing calibration verification, and 
second source recovery

- At least one analyte per sample that contains positive results (hits); radiochemical results 
only require calculation checks on activity concentrations (not error)

• Verify that target compound detects identified in the raw data are reported on the results form.

• Document any anomalies for the laboratory to clarify or rectify.  The contractor should be 
notified of any anomalies.

D.5.2  Field QC Samples

Field QC samples consisted of seven trip blanks, one equipment rinsate blank, two field blanks, and 

four FDs collected and submitted for analysis by the laboratory analytical methods shown in 

Table D.2-2.  The QC samples were assigned individual sample numbers and sent to the laboratory 

“blind.”  Four samples were selected by the laboratory to be analyzed for full laboratory QC.  Field 

blanks, source blanks, and equipment rinsates were analyzed for the applicable parameters listed in 

Table D.2-2 and trip blanks were analyzed for VOCs only.

During the CAI, five FDs were sent as blind samples to the laboratory to be analyzed for the 

investigation parameters listed in Table D.2-2.  For these samples, the analytical criteria for precision 

(i.e., RPDs between the environmental sample results and their corresponding FD sample results) 

were evaluated.

D.5.2.1 Laboratory QC Samples

Analysis of preparation QC blanks were performed on each sample delivery group (SDG) for 

inorganics.  Analysis for surrogate spikes and method blanks were performed on each SDG for 

organics only.  Initial and continuing calibration and LCSs were performed for each SDG.  The results 

of these analyses were used to qualify associated environmental sample results.  Documentation of 
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data qualifications resulting from the application of these guidelines is retained in project files as both 

hard copy and electronic media.

The laboratory included a preparation blank, LCS, and a laboratory duplicate sample with each batch 

of field samples analyzed for radionuclides.

D.5.3 Field Nonconformances

There were no field nonconformances identified for the CAI.

D.5.4 Laboratory Nonconformances

Laboratory nonconformances are generally due to inconsistencies in the analytical instrumentation 

operation, sample preparations, extractions, missed holding times, and fluctuations in internal 

standard and calibration results.  Laboratory nonconformances were accounted for and resolved 

during the data qualification process.
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D.6.0 Summary

Polychlorinated biphenyl, organic, inorganic, and radionuclide contaminants detected in 

environmental samples during the CAI were evaluated against FALs to determine the nature and 

extent of COCs for CAU 117.  Based on the assessment of the analytical data from collected soil 

samples, PCBs (total Aroclor) and Ra-226 were identified as COCs.  The lateral and vertical extent of 

the PCB and Ra-226 contamination was defined by the Decision II samples.  

The analytical results of the Decision II samples from under and near the cooling tower show that the 

PCB concentrations are below the FAL for total Aroclor, defining the contamination to an 

approximate 17-by-12-ft area that is 5 ft deep.  The analytical results from sample locations located 

beyond the PCB-contaminated area indicate that migration of the PCBs is limited laterally and 

decreases away from the cooling tower pad and building foundation.  The source of the PCB 

contamination is unknown but is presumably the result of a historical spill.  Based upon the analytical 

results, the extent of the PCB contamination was confined to the area around the cooling tower.  

There is no known source or evidence of PCBs associated with operation of the cooling tower, or 

cooling water system in Building 2201.  The only other possible source of PCBs associated with 

Building 2201 operations is the fuel oil system.  An oil-fired boiler located in the basement was once 

used as the heat source for Building 2201 operations.  Tapping and draining activities during closure 

resulted in collection of residual oil in the fuel supply lines.  The sampled oil did not contain PCBs. 

The analytical result of the Decision II sample collected from 1.0 to 1.5 ft bgs at location AF18, 

where Ra-226 contamination was identified in surface soil, show that the Ra-226 activity is below the 

FAL, therefore defining the vertical extent of contamination to 1 ft bgs.  The contaminated soil is 

located within a narrow electrical utility trench between a concrete slab and asphalt surface that 

define the lateral extent of contamination.  Field radiological instrumentation determined there was 

minor contamination extending onto the surface of the asphalt that was removed by scabbling.  The 

source of the Ra-226 contamination is likely a very limited spill or release from a radiological check 

source used during past operations.

A corrective action was implemented to remove approximately 50 yd3 of PCB-contaminated soil, 

approximately 1 ft3 of Ra-226 contaminated soil (and scabbled asphalt), and a HEPA filter that was 
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determined to meet the criteria of a PSM.  Electrical and lighting components, and other building 

materials assumed to be PSM were also removed from Building 2201, as practical, without the need 

for sampling.  These materials include:

• Mercury-containing switches, thermometers, and vapor light bulbs 
• Fluorescent and sodium-vapor light bulbs 
• Circuit boards
• PCB-containing ballasts and capacitors
• Leaded glass windows and various lead shielding (e.g., plugs, bricks)
• Lead-acid batteries

Because the COC contamination and PSMs have been removed, clean closure of CAS 26-41-01 

is recommended.  

In addition to the implemented corrective action, the following BMPs were completed that would 

place Building 2201 in a safe interim configuration for future demolition.  These activities were 

completed outside of the FFACO scope for CAU 117.

• Site preparation activities (e.g., securing bi-parting door, cleaning up potential Hantavirus)

• Asbestos identification and abatement

• Removal of readily removable wastes including:

- HEPA filters and frames
- Radiologically contaminated flooring materials
- Abandoned excess chemicals located throughout the facility
- Abandoned HEPA vacuums located within the facility
- Lubricants/fluids from equipment/systems via tap and drain
- Mineral oil from shielding windows

• Performance of final release and confirmatory radiological surveys to establish proper 
controls (postings)
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E.1.0 Waste Disposition Documentation

Attachment 1 of this appendix provides waste disposition documentation for the various waste 

streams generated during closure activities at CAU 117, CAS 26-41-01.  All wastes were managed 

in accordance with all applicable state and federal regulations, DOE orders, and the CAU 117 

SAFER Plan (NNSA/NSO, 2007).
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F.1.0 Modifications to the Post-Closure Plan

This appendix does not apply to CAU 117.  
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G.1.0 Use Restrictions

This appendix does not apply to CAU 117, as there are no use restrictions required. 
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H.1.0 Risk Assessment

The risk-based corrective action (RBCA) process used to establish FALs is described in the Industrial 

Sites Project Establishment of Final Action Levels (NNSA/NSO, 2006).  This process conforms with 

Nevada Administrative Code (NAC) Section 445A.227, which lists the requirements for sites with 

soil contamination (NAC, 2008a).  For the evaluation of corrective actions, NAC Section 

445A.22705 (NAC, 2008b) requires the use of ASTM Method E 1739-95 (ASTM, 1995) to 

“conduct an evaluation of the site, based on the risk it poses to public health and the environment, to 

determine the necessary remediation standards (i.e., FALs) or to establish that corrective action is 

not necessary.”

The presence of a COC would require a corrective action.  A corrective action may also be necessary 

if there is a potential for wastes that are present at a site (i.e., PSM) to release COCs into site 

environmental media. 

The evaluation of the need for corrective action will include the potential for wastes that are present at 

a site to cause the future contamination of site environmental media if the wastes were to be released.  

To evaluate the potential for the introduction of a COC to the surrounding environmental media, the 

following conservative assumptions were made:

• Any physical containment of the waste would fail at some point, and the contents would be 
released to the surrounding media.

• The resulting concentration of contaminants in the surrounding media would be equal to the 
concentration of contaminants in the waste.

• Any liquid waste containing a contaminant exceeding the RCRA toxicity characteristic 
concentration can result in the introduction of a COC into the surrounding 
environmental media.

• Any nonliquid waste containing a contaminant exceeding its associated FAL concentration 
can result in the introduction of a COC into the surrounding environmental media.

UNCONTROLLED when Printed



CAU 117 CR
Appendix H
Revision:  0
Date:  June 2009
Page H-2 of H-15

At CAS 26-41-01, electrical and lighting components, and other building materials assumed to be 

PSM were removed from Building 2201, as practical, without the need for sampling.  These 

materials include:

• Mercury-containing switches, thermometers, and vapor light bulbs 
• Fluorescent and sodium-vapor light bulbs 
• Circuit boards
• PCB-containing ballasts and capacitors
• Leaded-glass windows and various lead shielding (e.g., plugs, bricks)
• Lead-acid batteries

Other solid materials that were sampled and contained a contaminant exceeding an equivalent FAL 

concentration would be considered to be PSM and would require a corrective action.  Container 

liquids with contaminant concentrations exceeding an equivalent toxicity characteristic action level 

would be considered to be PSM and would require a corrective action.

This section contains documentation of the RBCA process used to establish FALs described in the 

Industrial Sites Project Establishment of Final Action Levels (NNSA/NSO, 2006).  This process 

defines three tiers (or levels) to establish FALs used to evaluate DQO decisions:

• Tier 1 – Sample results from source areas (highest concentrations) compared to risk-based 
screening levels (RBSLs) (i.e., PALs) based on generic (non-site-specific) conditions.

• Tier 2 – Sample results from exposure points compared to site-specific target levels (SSTLs) 
calculated using site-specific inputs and Tier 1 formulas.

• Tier 3 – Sample results from exposure points compared to SSTLs and points of compliance 
calculated using chemical fate/transport and probabilistic modeling.

The RBCA decision process stipulated in the Industrial Sites Project Establishment of Final Action 

Levels (NNSA/NSO, 2006) is summarized in Figure H.1-1.    

H.1.1 A.  Scenario

Corrective Action Unit 117, Area 26 Pluto Disassembly Facility, consists of a single inactive 

CAS (26-41-01) within Area 26 of the NTS.
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Figure H.1-1
Risk-Based Corrective Action Decision Process
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Corrective Action Site 26-41-01 is located in the southwestern portion of Area 26 north of Cane 

Spring Road.  It consists of Building 2201 (Pluto Disassembly Facility), the facility water tower, and 

a nearby wood shed.  Building 2201 was built to house Project Pluto, with the objective to design a 

nuclear reactor to propel missiles through the atmosphere.  Two reactors were built at this facility, and 

cores of these reactors incorporated fuel elements consisting of a mixture of uranium dioxide and 

beryllium oxide (AEC, Date Unknown).  The Tory II reactor was stored in Building 2201 until 1974, 

when it was moved to the R-MAD building.  A drainage system from the Building 2201 disassembly 

bay and postmortem cell area collected rinsate from gross decontamination efforts.  The point of 

discharge for this system is not associated with this CAU.  From 1972 through 1998, Building 2201 

was used for a series of classified experiments, after which it was deactivated (DOE/NV, 1998).

H.1.2 B.  Site Assessment

The CAI for CAS 26-41-01 involved a judgmental sampling strategy in which surface and shallow 

subsurface soil samples were collected.  Samples of wastes (PSM) that could potentially release a 

COC to environmental media were also collected.  Radiological and visual surveys (including video 

surveys) were also performed to support the CAI.  Identified COCs included PCBs in surface and 

shallow subsurface soils around the facility cooling tower, and Ra-226 in surface soil on the east 

side of Building 2201.  Depth of contamination for PCBs is approximately 5 ft bgs and for Ra-226 

is approximately 1 ft bgs.  The only PSM identified through sampling within Building 2201 was a 

radiologically contaminated HEPA filter that was located in Room 103.  Electrical and lighting 

components (i.e., PCB-containing ballasts and capacitors) and other materials 

(e.g., mercury-containing thermostats and switches, lead plugs and bricks) assumed to be PSM were 

also removed from Building 2201, as practical, without the need for sampling.  The sources, release 

points, and nature and extent of the identified COCs are consistent with the CSM presented in the 

SAFER Plan (NNSA/NSO, 2007).

The maximum concentration of each contaminant identified at CAS 26-41-01, and the corresponding 

FAL, are presented in Table H.1-1.       
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Table H.1-1
Maximum Concentration of Detected 

Contaminants for CAS 26-41-01, Pluto Disassembly Facility
 (Page 1 of 2)

Contaminant Maximum
Result

Sample
Number

Depth
(ft bgs) Location FAL Units

1,2,4-Trimethylbenzene 0.000565 (J) 117AF013 0.0 - 0.5 AF06 170 mg/kg

2-Butanone 0.00917 (J) 117AF013 0.0 - 0.5 AF06 110,000 mg/kg

2-Methylnaphthalene 0.0105 (J) 117AF026 0.0 - 0.5 AF15 190 mg/kg

p-isopropyltoluene 0.000628 (J) 117AF013 0.0 - 0.5 AF06 2,000 mg/kg

Acenaphthylene 0.0132 (J) 117AF008 0.0 - 0.5 AF01 29,000 mg/kg

Acetone 0.0373 117AF013 0.0 - 0.5 AF06 54,000 mg/kg

Acetonitrile 0.0438 117AF013 0.0 - 0.5 AF06 1,800 mg/kg

Ac-228 1.8 117AF009 0.0 - 0.5 AF02 5 pCi/g

Anthracene 0.0303 (J) 117AF008 0.0 - 0.5 AF01 100,000 mg/kg

Aroclor 1242 0.0138 117AF029 3.0 - 3.5 AF17 0.74 mg/kg

Aroclor 1248 8.36 117AF017 0.0 - 0.5 AF07 0.74 mg/kg

Aroclor 1254 0.072 (J) 117AF034 2.0 - 2.5 AF07 0.74 mg/kg

Aroclor 1260 0.141 117AF026 0.0 - 0.5 AF15 0.74 mg/kg

Aroclor 1268 0.0152 117AF030 2.0 - 2.5 AF15 0.74 mg/kg

Arsenic 14.4 117AF012 0.0 - 0.5 AF05 23 mg/kg

Barium 299 117AF008 0.0 - 0.5 AF01 67,000 mg/kg

Benzene 0.000336 (J) 117AF013 0.0 - 0.5 AF06 1.4 mg/kg

Benzo(b)fluoranthene 0.0203 (J) 117AF014 0.0 - 0.5 AF06 2.1 mg/kg

Benzoic acid 0.389 (J) 117AF008 0.0 - 0.5 AF01 100,000 mg/kg

Beryllium 0.72 117AF027 0.0 - 0.5 AF16 1,900 mg/kg

Bis(2-ethylhexyl)phthalate 0.348 117AF027 0.0 - 0.5 AF16 120 mg/kg

Cadmium 5.5 117AF027 0.0 - 0.5 AF16 450 mg/kg

Cs-137 0.479 117AF014 0.0 - 0.5 AF06 12.2 pCi/g

Chloroform 0.00521 117AF026 0.0 - 0.5 AF15 0.47 mg/kg

Chromium 256 (J) 117AF027 0.0 - 0.5 AF16 450 mg/kg

Chrysene 0.136 117AF008 0.0 - 0.5 AF01 210 mg/kg

Di-n-butyl phthalate 0.445 117AF009 0.0 - 0.5 AF02 62,000 mg/kg

DRO 486 (J) 117AF008 0.0 - 0.5 AF01 100 mg/kg
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Ethylbenzene 0.00276 117AF013 0.0 - 0.5 AF06 400 mg/kg

Fluoranthene 0.361 117AF008 0.0 - 0.5 AF01 22,000 mg/kg

Lead 130 (J) 117AF027 0.0 - 0.5 AF16 800 mg/kg

Pb-212 1.7 (J) 117AF044 0.0 - 0.5 AF18 5 pCi/g

Pb-214a 265 (J) 117AF028 1.0 - 1.5 AF18 N/A pCi/g

Mercury 0.72 117AF027 0.0 - 0.5 AF16 310 mg/kg

Methylene chloride 0.00874 117AF013 0.0 - 0.5 AF06 21 mg/kg

Phenanthrene 0.164 117AF008 0.0 - 0.5 AF01 100,000 mg/kg

Pu-238 0.0828 117AF028 0.0 - 0.5 AF18 13 pCi/g

Pu-239/240 0.294 117AF028 0.0 - 0.5 AF18 12.7 pCi/g

Pyrene 0.195 117AF008 0.0 - 0.5 AF01 29,000 mg/kg

Ra-226b 245 117AF028 0.0 - 0.5 AF18 5/15 pCi/g

Selenium 8.5 (J) 117AF012 0.0 - 0.5 AF05 5,100 mg/kg

Silver 1.3 117AF014 0.0 - 0.5 AF06 5,100 mg/kg

Sr-90 0.298 117AF028 0.0 - 0.5 AF18 838 pCi/g

Styrene 0.000712 (J) 117AF008 0.0 - 0.5 AF01 1,700 mg/kg

Tl-208 0.518 117AF013 0.0 - 0.5 AF06 5 pCi/g

Toluene 0.0166 117AF013 0.0 - 0.5 AF06 520 mg/kg

Total Xylenes 0.0292 117AF013 0.0 - 0.5 AF06 420 mg/kg

Trichlorofluoromethane 0.00281 117AF013 0.0 - 0.5 AF06 2,000 mg/kg

U-234 1.06 117AF026 0.0 - 0.5 AF15 143 pCi/g

U-238 0.869 117AF008 0.0 - 0.5 AF01 105 pCi/g

aThe presence of Pb-214 is due to the presence of its natural parent (Ra-226).  Because the PAL for Ra-226 includes the 
contributions from the in-growth of daughters, Pb-214 does not need to be compared to a PAL.  See also Section D.3.3.
bThe generic guidelines for residual concentrations of Ra-226 in soil per DOE 5400.5 (DOE, 1993) are 5 pCi/g, averaged over 
the first 15 cm (6 in.) of soil below the surface; and 15 pCi/g, averaged over 15-cm-thick layers of soil more than 15 cm below 
the surface.

J = Estimated value

Table H.1-1
Maximum Concentration of Detected 

Contaminants for CAS 26-41-01, Pluto Disassembly Facility
 (Page 2 of 2)

Contaminant Maximum
Result

Sample
Number

Depth
(ft bgs) Location FAL Units
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H.1.3 C.  Site Classification and Initial Response Action 

The four major site classifications listed in Table 3 of the ASTM Standard are (1) immediate threat to 

human health, safety, and the environment; (2) short-term (0 to 2 years) threat to human health, safety, 

and the environment; (3) long-term (greater than 2 years) threat to human health, safety, or the 

environment; and (4) no demonstrated long-term threats.

At CAS 26-41-01, COCs and PSM were identified that may pose long-term threats to human health, 

safety, and the environment.  Therefore, this CAS is determined to be a Classification 3 site as defined 

by ASTM Method E 1739-95 (ASTM, 1995).  

H.1.4 D.  Development of Tier 1 Lookup Table of RBSLs

Tier 1 RBSLs have been defined as the PALs established during the DQO process.  The PALs are a 

tabulation of chemical-specific (but not site-specific) screening levels based on the type of media 

(soil) and potential exposure scenarios (industrial).  These are very conservative estimates of risk, are 

preliminary in nature, and are used as action levels for site screening purposes.  Although the PALs 

are not intended to be used as FALs, a FAL may be defined as the Tier 1 action level (i.e., PAL) value 

if individual contaminant analytical results are below the corresponding Tier 1 action level value.  

The FAL may also be established as the Tier 1 action level value if individual contaminant analytical 

results exceed the corresponding Tier 1 action level value and implementing a corrective action based 

on the FAL is practical.  The PALs are defined as:

• The EPA Region 9 Risk-Based PRGs for Industrial Soils (EPA, 2008).

• Background concentrations for RCRA metals will be evaluated when natural background 
exceeds the PAL, as is often the case with arsenic.  Background is considered the mean plus 
two times the standard deviation of the mean based on data published in Mineral and Energy 
Resource Assessment of the Nellis Air Force Range (NBMG, 1998; Moore, 1999).

• The TPH concentrations above the action level of 100 mg/kg per NAC 445A.2272 
(NAC, 2006c).

• For COPCs without established Preliminary Remediation Goals (PRGs), a protocol similar to 
EPA Region 9 will be used to establish an action level; otherwise, an established PRG from 
another EPA region may be chosen.
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• The PALs for radioactive contaminants are based on the NCRP Report No. 129 recommended 
screening limits for construction, commercial, industrial land-use scenarios (NCRP, 1999) 
scaled to 25-mrem/yr-dose constraint (Appenzeller-Wing, 2004) and the generic guidelines 
for residual concentration of radionuclides in DOE Order 5400.5 (DOE, 1993).

The PALs were developed based on an industrial scenario.  Because CAS 26-41-01 is not assigned 

work stations and is considered to be in a remote or occasional use area, the use of industrial scenario 

based PALs is conservative.  The Tier 1 lookup table is defined as the PAL concentrations, or 

activities defined in the SAFER Plan (NNSA/NSO,  2007). 

H.1.5 E.  Exposure Pathway Evaluation

The DQOs stated that site workers would only be exposed to COCs through oral ingestion, inhalation, 

or dermal contact (absorption)/external irradiation due to exposure to potentially contaminated media 

(i.e., soil) at the CAS.  The results of the CAI showed that the PCB-contaminated soil is localized 

near the release point and is limited vertically to a depth of 5 ft bgs and laterally to an approximate 

12-by-17-ft area, based on analytical results from Decision II soil samples.  The area of Ra-226 

contaminated soil is also localized to the release point in the narrow trench and is limited vertically to 

1 ft bgs and laterally to a 1-ft-square area between an asphalt surface and a concrete pad, based on 

analytical results from Decision II soil samples.  Because COCs were only identified in the surface 

and shallow subsurface soil, the only potential exposure pathway to a receptor would be through 

contact with the contaminated soil.  The limited migration demonstrated by the analytical results, 

elapsed time since the suspected release, and depth to groundwater support the selection and 

evaluation of surface and shallow subsurface contact as the only complete exposure pathway.  

Groundwater is not considered to be a an exposure pathway.

H.1.6 F.   Comparison of Site Conditions with Tier 1 RBSLs

All analytical results from CAS 26-41-01 samples were less than corresponding Tier 1 action levels 

(i.e., PALs) except for total Aroclor (PCBs), Ra-226 (and daughter product Pb-214), Pu-239/240, 

and TPH-DRO. 
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H.1.7 G.  Evaluation of Tier 1 Results

The FAL for total Aroclor (sum of Aroclor 1242, 1248, 1254, 1260, and 1268) was established as the 

Tier 1 RBSL.  It was determined that a corrective action is appropriate and practical for the PCB 

contamination at this CAS.  Therefore, a correction action is proposed for this site. 

The FALs for Ra-226 were established as the Tier 1 RBSLs because it was determined that a 

corrective action is appropriate and practical for the Ra-226 contamination at this CAS.  Therefore, a 

correction action is proposed for this site.  According to DOE Order 5400.5 (DOE, 1993), the generic 

guideline for residual concentrations of Ra-226 in soil is 5 pCi/g averaged over the first 15 cm (6 in.) 

of soil bgs, and 15 pCi/g averaged over 15 cm-thick layers of soil more than 15 cm bgs.  Therefore, 

the two-part PAL of 5 and 15 pCi/g was used for comparison to analytical results of soil samples.  

Lead-214 was present in soil sample 117AF044 at activities approximately equal to the Ra-226 

activities.  Because U-238 was essentially not detected in these samples, the similar activities of 

Pb-214 to Ra-226 indicate that the source of the Pb-214 is in-growth as a daughter in secular 

equilibrium with Ra-226.  Because the PAL for Ra-226 includes the contributions from the in-growth 

of daughters, the Pb-214 in sample 117AF044 does not need to be compared to a FAL and is not 

considered further in this appendix.

The FAL for Pu-239/240 was established as the Tier 1 RBSL because it was determined that a 

corrective action is appropriate and practical for the contaminated HEPA filter in Room 103, which 

met the criteria for a PSM.  

It was determined by NNSA/NSO that remediation of the soil to the Tier 1 action level for TPH-DRO 

is not practical; therefore, a Tier 2 SSTL will be calculated for the hazardous constituents of diesel.  

For all other contaminants at this CAS, the FALs were established as the Tier 1 RBSLs, and it was 

determined that no further action is required.  

H.1.8 H.  Tier 1 Remedial Action Evaluation

The lateral and vertical extent of the PCB and Ra-226 contamination was defined by the Decision II 

samples.  The analytical results of the Decision II samples from under and near the cooling tower 

show that the PCB concentrations are below the FAL for total Aroclor, defining the contamination to 

an approximate 17-by-12-ft area that is 5 ft deep.  The analytical result of the Decision II sample 
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collected from 1.0 to 1.5 ft bgs at location AF18, where Ra-226 contamination was identified in 

surface soil, shows that the Ra-226 activity is below the FAL, therefore defining the vertical extent of 

contamination to 1 ft bgs.  The contaminated soil is located within a narrow electrical utility trench 

between a concrete slab and asphalt surface, which define the lateral extent of contamination.

A corrective action was implemented to remove approximately 50 yd3 of PCB-contaminated soil, 

approximately 1 ft3 of Ra-226 contaminated soil (and scabbled asphalt), and the HEPA filter from 

Room 103 that was determined to meet the criteria of a PSM. 

It was determined that remediation of TPH-DRO contamination to Tier 1 action levels is not 

practical; therefore, a Tier 2 evaluation was completed to establish SSTLs for the hazardous 

constituents of diesel.

H.1.9 I.  Tier 2 Evaluation

No additional data were needed to complete a Tier 2 evaluation.

H.1.10 J.  Development of Tier 2 SSTLs

Evaluation of TPH-DRO SSTLs

Method E 1739-95 stipulates that risk evaluations for TPH-DRO contamination be calculated and 

evaluated based on the risk posed by the potentially hazardous constituents of TPH-DRO.  

Section 6.4.3 (“Use of Total Petroleum Hydrocarbon Measurements”) of ASTM Method E 1739-95 

states:  “TPHs should not be used for risk assessment because the general measure of TPH-DRO 

provides insufficient information about the amounts of individual chemical(s) of concern present” 

(see also Sections X1.5.4 and X1.42 of Method E 1739-95 in ASTM [1995]).  Therefore, the 

individual potentially hazardous constituents will be evaluated for risk in place of TPH-DRO.  The 

SSTLs were established for the individual potentially hazardous constituents in TPH-DRO at the 

corresponding PAL concentrations.  (Note:  The PALs were based on an industrial use scenario in the 

SAFER Plan [NNSA/NSO, 2007].)  These SSTLs and the maximum reported level for each diesel 

constituent per CAS are presented in Table H.1-2.   
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H.1.11 K.  Comparison of Site Conditions with Tier 2 SSTLs

The Tier 2 action levels are typically compared to individual sample results from reasonable points of 

exposure (as opposed to the source areas as is done in Tier 1) on a point-by-point basis.  Points of 

exposure are defined as those locations or areas at which an individual or population may come in 

Table H.1-2
Tier 2 SSTLs and CAU 117 Results for Hazardous Constituents of Diesel

Constituent SSTL
(mg/kg)

Maximum Reported Value (mg/kg)

CAS 26-41-01

1,3,5-Trimethylbenzene 70 ND

2-Methylnaphthalenea 190 ND

Benz(a)anthracene 2.1 ND

Benzene 1.4 ND

Benzo(a)pyrene 0.2 ND

Ethylbenzene 400 ND

Naphthalene 190 ND

Toluene 520 ND

Xylenesb 420 ND

n-Butylbenzene 240 ND

n-Propylbenzene 240 ND

Benzo(k)fluoranthene 21 ND

Benzo(b)fluoranthene 21 0.0203 (J)

Fluorene 26,000 ND

Phenanthrene 100,000 0.164

Fluoranthene 22,000 0.361

Pyrene 29,000 0.195

Chrysene 210 0.136

Anthracene 100,000 ND

Benzo(g,h,i)perylene 29,000 ND

aUses PRG for napthalene as surrogate
bTotal of m-, o-, and p-xylenes

ND = Nondetect
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contact with a COC originating from a CAS.  For CAU 117, the Tier 2 action levels were compared to 

the maximum contaminant concentrations from each sample location.

As shown in Table H.1-2, the maximum concentrations of the hazardous constituents of diesel were 

compared against the corresponding Tier 2 SSTLs.  None of the hazardous constituents of diesel were 

detected at concentrations above the Tier 2 SSTLs; therefore, the FALs were established as the 

Tier 2 SSTLs. 

H.1.12 L.  Tier 2 Remedial Action Evaluation

Based on the Tier 2 evaluation of the hazardous constituents of diesel, the TPH-DRO does not pose 

an unacceptable risk to human health and the environment.  Therefore, no further action concerning 

TPH-DRO is required at CAU 117.

As all contaminant FALs were established as the Tier 1 or Tier 2 action levels, a Tier 3 evaluation was 

not considered necessary.
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H.2.0 Recommendations

As PCBs and Ra-226 were identified above corresponding FALs in surface and shallow subsurface 

soil at CAS 26-41-01, it was determined that a corrective action is required.   A corrective action was 

implemented to remove approximately 50 yd3 of PCB-contaminated soil and approximately 1 ft3 of 

Ra-226 contaminated soil (and scabbled asphalt).  The PSM evaluation identified a HEPA filter to be 

contaminated with Pu-239/240.  Because the filter media contains constituents that could potentially 

release to environmental media, a corrective action to remove the filter from Room 103 was required.  

Other materials assumed to be PSM were removed from Building 2201 without the need for 

sampling.  These materials include, but are not limited to, PCB-containing items, mercury-containing 

items, and lead-containing items.  Because the COC contamination and PSMs have been removed 

from Building 2201, a recommendation of clean closure of CAS 26-41-01 is recommended that is 

protective of human health, safety, and the environment.  
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National Council on Radiation Protection and Measurements.  1999.  Recommended Screening Limits 
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for Corrective Action; Factors To Be Considered in Determining Whether Corrective Action 
Required.”  Carson City, N.V.  As accessed at http://www.leg.state.nv.us/nac on 10 April 2009.
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14. Accept

Mandatory In the last paragraph, identify mineral-like substance as 
non-hazardous and/or provide reference to Table D.3-10

Section 2.17, revised and added "This material did not 
contain any hazardous constituents that would qualify it as 
Potential Source Material (PSM)". Additionally, references 
to Table D.3-10 and Section D.3.2.8 were added.

1.) Page 24, 
Section 2.1.7

Yes

Mandatory In last paragraph, were all HEPA filters removed during 
closure activities? Explain why or why not all HEPA filters 
were removed. 

Yes, all HEPA filters were removed. The following sentence 
was added to Section D.3.1.2, "All pre-filters and primary 
filters were removed from Building 2201 during closure 
activities as a Potential Source Material (PSM) through a 
corrective action, or as a Best Management Practice (BMP) 
(for uncontaminated filters)".   

2.) Page D-18, 
Section D.3.1.2

Yes

Mandatory The last paragraph appears to be incorrect for PCB 
remediation waste. PCB remediation waste can be TSCA 
regulated below 50 ppm but eligible for disposal in a 
municipal landfill. 

In this case, the PCB-contaminated soil was managed in its 
as found concentration, and not as PCB-remediation waste 
(since the source of the contamination was unknown). A 
reference to 40 CFR 761.50 a(4) was added to the end of 
the sentence. 

3.) Page D-49, 
Section D.4.1.1

Yes

Mandatory Highlight maximum results that exceed the FALs Table H.1-1 corrected as suggested. 4.) Page H-5, 
Table H.1-1

Yes

Mandatory A list of 20 underlying hazardous constituents has been 
used in recent documents but only 11 are listed here. Use 
the complete list or at a minimum the UHCs listed in ASTM 
E 1739 for diesel range organics. 

Table H.1-2 corrected to include complete list of 20 
underlying hazardous constituents. 

5.) Page H-5, 
Table H.1-2

Yes
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