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Executive Summary

This Streamlined Approach for Environmental Restoration (SAFER) Plan addresses the actions
needed to achieve closure for Corrective Action Unit (CAU) 415, Project 57 No. 1 Plutonium
Dispersion (NTTR). CAU 415 is located on Range 4808A of the Nevada Test and Training Range
(NTTR) and consists of one corrective action site: NAFR-23-02, Pu Contaminated Soil. The

CAU 415 site consists of the atmospheric release of radiological contaminants to surface soil from the
Project 57 safety experiment conducted in 1957. The safety experiment released plutonium (Pu),
uranium (U), and americium (Am) to the surface soil over an area of approximately 1.9 square miles.
This area is currently fenced and posted as a radiological contamination area. Vehicles and debris
contaminated by the experiment were subsequently buried in a disposal trench within the
surface-contaminated, fenced area and are assumed to have released radiological contamination to
subsurface soils. Potential source materials in the form of pole-mounted electrical transformers were

also identified at the site and will be removed as part of closure activities.

Existing data are sufficient to define the nature and extent of contamination at the site and to
recommend closure of CAU 415 using the SAFER process. The selected corrective action for the site
is closure in place with use restrictions (URs). This corrective action will leave contamination in
place, and will require long-term monitoring and implementation of administrative controls

(i.e., URs) to prevent unauthorized future land uses. Because contamination will be left in place,
CAU 415 will also require posting for radiological control in accordance with the U.S. Department of
Energy (DOE) Occupational Radiation Protection program, governed by 10 Code of Federal
Regulations 835. If the agreed-upon land use scenario should change from what was evaluated for site

closure, the affected arca would have to be reevaluated to account for the new land use.

This corrective action was selected by the CAU 415 stakeholders during the development of the data
quality objectives. Closure in place of CAU 415 was selected based on the following:

* Closure in place is consistent with the closure method employed at similar safety experiment
sites (e.g., CAU 366 Area 11 Plutonium Valley Dispersion Sites, CAU 550 Smoky
Contamination Area), with similar contaminant characteristics (e.g., Am, Pu).

* Pudoes not readily migrate in the environment. The oxides of Pu, U, and Am are relatively
insoluble in water and have a high affinity for soil particles in the desert environment.
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» CAU 415 is located in a remote area of Emigrant Valley, Nevada, on Range 4808 A of the
NTTR. The NTTR is controlled through the use of both physical (i.e., fences), and
administrative (e.g., signs, postings) controls; as such, there are no known receptors with
routine access to the site.

» The potential risks to workers to remove the contamination at CAU 415 outweigh the risks for
closure in place. The clean closure alternative was considered to be impracticable due to the
potential physical hazards associated with excavation, removal, and transportation of large
volumes of contaminated soil.

Closure in place for CAU 415 includes the following:

1. Determining a corrective action boundary.

2. Establishing administrative controls (e.g., establishing UR boundary, recording boundary in
the Geographic Information Systems, posting signs).

3. Removing pole-mounted transformers that potentially contain polychlorinated biphenyls.

4. Implementing best management practices (e.g., placement of a soil cover, installation of
monuments/landmarks to identify potential hazards at ground zero).
This SAFER Plan presents the data supporting these closure objectives, defines the corrective action
boundary, and establishes the UR boundary for the site. This SAFER Plan identifies decision points
developed in cooperation with the Nevada Division of Environmental Protection (NDEP), where the
DOE, National Nuclear Security Administration Nevada Field Office will reach consensus with
NDEP before finalizing site closure. If the CAU 415 stakeholders determine that additional
information is required to confirm site closure, a revised closure strategy will be developed.
Otherwise, CAU 415 will be closed in place and the details of closure will be presented in the
Closure Report.

This SAFER Plan has been developed in accordance with the Federal Facility Agreement and
Consent Order that was agreed to by the State of Nevada; DOE, Environmental Management;
U.S. Department of Defense; and DOE, Legacy Management.
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1.0 Introduction

This Streamlined Approach for Environmental Restoration (SAFER) Plan addresses the actions
needed to achieve closure for Corrective Action Unit (CAU) 415, Project 57 No. 1 Plutonium
Dispersion (NTTR). CAU 415 is located on Range 4808 A of the Nevada Test and Training Range
(NTTR) and consists of one corrective action site (CAS): NAFR-23-02, Pu Contaminated Soil.

A SAFER may be performed when the following criteria are met:

» Conceptual corrective actions are clearly identified.
» Uncertainty of the nature, extent, and corrective action is limited to an acceptable level of risk.
» Decision points and criteria for making data quality objective (DQO) decisions are defined.

Existing data are sufficient to define the nature and extent of contamination at the site and to
recommend closure of CAU 415 using the SAFER process. As agreed to by the CAU 415
stakeholders, the selected corrective action for CAU 415 is closure in place with use restrictions

(URs). Closure in place of CAU 415 was selected based on the following:

* Closure in place is consistent with the closure method employed at similar safety experiment
sites (e.g., CAU 366 Area 11 Plutonium Valley Dispersion Sites, CAU 550 Smoky
Contamination Area), with similar contaminant characteristics (e.g., plutonium [Pu],
americium [Amy]).

* Pu does not readily migrate in the environment. The oxides of Pu, uranium (U), and Am
are relatively insoluble in water and have a high affinity for soil particles in the
desert environment.

* CAU 415 is located in a remote area of Emigrant Valley, Nevada, on Range 4808 A of the
NTTR. The NTTR is controlled through the use of both physical (i.e., fences), and
administrative (e.g., signs, postings) controls; as such, there are no known receptors with
routine access to the site.

* The potential risks to workers to remove the contamination at CAU 415 outweigh the risks for
closure in place. The clean closure alternative was considered to be impracticable due to the
potential physical hazards associated with excavation, removal, and transportation of large
volumes of contaminated soil.

This SAFER Plan presents the data supporting closure, defines the corrective action boundary, and

establishes the UR boundary for the site. This SAFER Plan identifies decision points developed in
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cooperation with the Nevada Division of Environmental Protection (NDEP), where the U.S.
Department of Energy (DOE), National Nuclear Security Administration Nevada Field Office
(NNSA/NFO) will reach consensus with NDEP before finalizing site closure.

This document has been developed in accordance with the Federal Facility Agreement and Consent
Order (FFACO) (1996 as amended) that was agreed to by the State of Nevada; DOE, Environmental
Management; U.S. Department of Defense; and DOE, Legacy Management.

1.1 SAFER Process Description

CAUs that may be closed using the SAFER process have conceptual corrective actions that are
clearly identified. Consequently, corrective action alternatives (CAAs) can be chosen before
completing a corrective action investigation (CAl), given existing data and anticipated investigation

results, for any identified data gaps.

The SAFER process combines elements of the DQO process and the observational approach to plan
and conduct closure activities. The DQOs specific to CAU 415 are presented in Appendix B, and are
used to identify the problem and define the type and quality of data needed to complete closure of the
CAU. The purpose of the investigation phase is to verify the adequacy of existing information used to

determine the chosen corrective action and to confirm that closure objectives were met.

Use of the SAFER process allows for technical decisions to be made based on incomplete but
sufficient information, and the experience of the stakeholder. Based on a detailed review of existing
information, there are sufficient data to close CAU 415 using the SAFER process. Any uncertainties
are addressed by documented assumptions that are verified by data evaluation and onsite
observations, as necessary. Closure activities may proceed simultaneously with site characterization
as sufficient data are gathered to confirm or disprove the assumptions made during selection of the
corrective action. If, at any time during the closure process, new information is discovered that

indicates that closure activities should be revised, closure activities will be reevaluated as appropriate.

1.2  Summary of Corrective Actions and Closures

The CAU 415 site consists of the atmospheric release of radiological contaminants to soil from the

Project 57 safety experiment conducted in 1957. The safety experiment released Pu, U, and Am to the
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surface soil over an area of approximately 1.9 square miles (mi*). Vehicles and debris contaminated
by the experiment were subsequently buried in a disposal trench within the surface-contaminated area
and are assumed to have released radiological contamination to subsurface soils. The selected
corrective action for the site is closure in place with URs. This corrective action was selected by the
CAU 415 stakeholders during the development of the DQOs. The closure in place of CAU 415
includes (1) determining a corrective action boundary; (2) establishing administrative controls

(e.g., establishing UR boundary, recording boundary in the Geographic Information Systems [GIS],
posting signs); (3) removing pole-mounted transformers that potentially contain polychlorinated
biphenyls (PCBs); and (4) implementing best management practices (BMPs). This SAFER Plan
presents the data supporting these closure objectives, and defines both the corrective action boundary
and the UR boundary for the site. If the CAU 415 stakeholders determine that additional information
is required to confirm site closure, a revised closure strategy will be developed. Otherwise, CAU 415

will be closed in place and the details of closure will be presented in the Closure Report (CR).

The closure decision process for CAU 415 is presented in Figure 1-1. If the closure objectives defined
in Section B.3.1 cannot be met, or if any of the following conditions occur, the stakeholders will be

consulted and a revised closure strategy will be developed:

» Unsafe conditions or work practices are encountered.
» Conditions outside the scope of work are encountered.

» Elevated levels of additional contaminants of concern (COCs) are found that were not
originally identified as being present at the site.

» Unexpected conditions including unexpected waste and/or contamination are encountered.

* Out-of-scope work activities are required due to the detection of other COCs that would
require reevaluating a disposal pathway.

1.3 CAU 415 End State

The selected FFACO closure for CAU 415 using the SAFER process is closure in place with URs.
Closure in place is a corrective action that leaves some level of contamination in place. This level of
contamination may require URs (i.e., access controls) and/or long-term monitoring, but at a minimum

requires implementation of administrative controls to prevent unauthorized future land uses
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Use existing data to determine corrective action
boundary

Corrective Action of Closure
in Place with Appropriate [¢——Yes
Use Restriction

Have CAU 415 closure
objectives been met?
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Figure 1-1
CAU 415 Closure Decision Process
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(i.e., URs). A site that is closed in place may also require posting for radiological control in
accordance with 10 Code of Federal Regulations (CFR) 835 regulations (CFR, 2014). For CAU 415,

closure in place includes the following:

* Determining extent of contamination exceeding dose-based final action levels (FALs)
(25 millirem/Industrial Area-year [mrem/IA-yr]).

* Determining extent of high contamination area (HCA) conditions.
* Removing pole-mounted transformers with potential PCB-containing dielectric fluids.
+ Establishing appropriate corrective action boundaries.

+ Establishing administrative controls (e.g., establishing a UR boundary, recording boundary in
GIS, posting signs).

* Maintaining existing radiologically controlled area boundaries (10 CFR 835, DOE
Occupational Radiation Protection Program).

* Performing long-term monitoring, which includes maintaining fencing, signs, and postings.

Although the planned end state for CAU 415 is closure in place, certain additional BMPs will occur

independent of the FFACO. BMPs are intended to mitigate certain potential health and safety hazards,
provide access to sampling locations, or facilitate future planned activities. As such, NNSA/NFO and
the stakeholders have agreed upon construction of a soil cover over the area with the highest levels of
contamination, and installation of monuments or landmarks to identify the potential hazards at ground

zero (GZ) (see Section 4.2).

After SAFER activities are completed, all final corrective actions, including BMPs, will be
documented in a final CR for CAU 415. Future surveillance and inspection requirements will be
defined in the CR.
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2.0 Unit Description

CAU 415, Project 57 No. 1 Plutonium Dispersion (NTTR), CAS NAFR-23-02, Pu Contaminated
Soil, was the location of a safety experiment conducted on April 24, 1957, as part of Operation
Plumbbob. CAU 415 is located on Range 4808A of the NTTR. This CAU consists of the atmospheric
release of radiological contaminants (Pu, U, and Am) to surface soil from the safety experiment. The
radionuclides were dispersed over an area of approximately 1.9 mi*, which is currently fenced and
posted as a radiological contamination area. Vehicles and debris contaminated by the experiment
were subsequently buried in a disposal trench within the surface-contaminated, fenced area and are
assumed to have released radiological contamination to subsurface soils. Pole-mounted electrical

transformers were also identified at the site.

The operational history, process knowledge, and release information for CAU 415 are summarized in
this section. This information was obtained through review of historical documents, site photographs,
aerial maps, and previous investigation results. Based on this information, assumptions were made to
formulate a conceptual site model (CSM) that describes the most probable scenario for the current

conditions at the CAU. Additional information on the CSM for CAU 415 is provided in Section 3.2.5.

Because CAU 415 consists of a single CAS, NAFR-23-02, the CAS nomenclature is generally not
used in this SAFER Plan. Instead, the CAS is referred to as CAU 415 or the CAU 415 site throughout

this document.

2.1  History and Process Knowledge

The Project 57 safety experiment consisted of the detonation of high explosives associated with a
nuclear device. The experiment was designed to spread Pu in a defined area to study effective
monitoring and decontamination procedures and the biological effects of alpha radiation. The
experiment resulted in the radiological posting of approximately 1.9 mi* of desert soil and vegetation
contaminated with radionuclides (primarily Pu, U, and Am). This contaminated area is currently
enclosed by two barbed-wire fences, one located inside the other. The inner, rectangular-shaped fence
surrounds GZ, enclosing an area of approximately 0.4 mi* and is posted with “Alpha Contamination”

radiological control signs. The outer fence is pentagonal in shape and encloses an area of
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approximately 1.9 mi® (Colton, 1993). The outer fence is not posted; however, the entire perimeter of
the site at approximately 300 feet (ft) from the outer fence, is posted with “Contamination Area” (CA)
radiological control signs. These radiological postings are not part of the FFACO program but are
requirements of the DOE Occupational Radiation Protection program, which is discussed in

Section 2.2.2.

Historical documents and photographs indicate the burial of four radiologically contaminated
vehicles at the site (Figure 2-1) (Author Unknown, 1960). These four vehicles, and a fifth vehicle,
were first used at the Project 56 site in Area 11 of the Nevada National Security Site (NNSS) and
were later moved and used at the CAU 415 site. All five vehicles were radiologically contaminated
and were slated for burial at the CAU 415 site in November 1960. Documentation indicates that on
the scheduled day of burial; however, one of the vehicles was missing from the site. The whereabouts
and final disposition of this vehicle are unknown. Records indicate that four of the five vehicles and
“two piles of miscellaneous contaminated material” were buried within the “double fence which
encloses an alpha contaminated area” (Author Unknown, 1960). It is likely that the four vehicles were
buried within the inner fence in the vicinity of GZ. Radiological surveys completed in 1991 recorded
the presence of a metal beam and two groups of animal cages also located inside the inner fence

(Author Unknown, 1991).

2.2 Available Characterization Information

The CAU 415 site has been studied extensively, to include ground-based and aerial radiological
surveys, and collection and analysis of soil and vegetation samples. The following subsections
discuss the results of previous site investigations used in developing the strategy for more recent site
investigation efforts. A summary of a selection of other relevant studies is presented in Section B.4.2

and Appendix C for informational purposes.

2.2.1 Nevada Applied Ecology Group Sampling

In 1974, the Nevada Applied Ecology Group (NAEG) undertook a large soil and vegetation sampling
effort at the CAU 415 site. Sample locations were selected based on Field Instrument for the
Detection of Low-Energy Radiation (FIDLER) survey results that had been mapped as isopleths

(Gilbert et al., 1975). Soil samples were collected from random locations within each isopleth. A total
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Figure 2-1
4 Radiologically Contaminated Vehicles
Source: Author Unknown, 1960

of 173 surface soil samples were collected in this effort. As expected, the highest radioactive
concentrations were found in the samples from the isopleth surrounding GZ. The maximum FIDLER
reading of 943,000 counts per minute (cpm) coincided with the maximum Pu-239/240 result of
266,000 picocuries per gram (pCi/g) in a surface soil sample collected within 50 ft of GZ. These
FIDLER survey and soil sample results were considered in developing the investigation strategy for

the site investigation conducted in 2013, which is discussed in Section 2.2.4.

2.2.2 Radiological Posting Surveys

The existing radiological postings at CAU 415 are part of the DOE Occupational Radiation
Protection program and are based on requirements in 10 CFR 835, “Occupational Radiation
Protection” (CFR, 2014). This program is independent of the FFACO and was developed to protect
individuals from radiation resulting from DOE activities. The program requires that areas with
removable alpha radioactive contamination (i.e., radioactivity that may be removed from a surface) at
levels greater than 20 disintegrations per minute per 100 square centimeters (dpm/100 cm?) or

2,000 dpm/100 cm? be posted with CA and HCA signs, respectively. Removable contamination levels

have no direct connection to dose rate (i.e., radiation absorbed by a person over a period of time).
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Removable contamination levels are determined by a radiological survey (commonly referred to as a
“stomp and tromp” survey). These types of surveys are conducted at DOE sites by NNSA/NFO on a

periodic basis to determine compliance with 10 CFR 835 requirements.

The three most recent stomp and tromp surveys were conducted at CAU 415 in 2007, 2010, and 2012.
The October 2007 survey was conducted to verify the extent of surface contamination and update the
radiological postings to meet current regulatory requirements (NSTec, 2007). This survey was
conducted at locations near the existing CA boundary, which at the time coincided with the outer
fence, and 25 ft out from this boundary around the entire site perimeter. Of the 1,340 survey points,
alpha radioactive contamination at activities greater than 20 dpm/100 cm® was detected at 7 points
near the fence and 16 points at locations 25 ft from the outer fence. As a result, a new perimeter
boundary was defined approximately 300 ft from the outer fence. CA warning signs were posted
every 200 ft around this new boundary, and “No Access” signs were posted at the access road
barricades. The original outer fence was not moved to match the CA boundary; thus, the outer fence

does not coincide with the CA postings.

In June 2010, another stomp and tromp survey was conducted at 631 survey locations. None of these
locations showed alpha radioactive contamination at levels greater than 20 dpm/100 cm?; thus, no

changes to the boundary or postings were required (NSTec, 2012).

The June 2012 stomp and tromp survey was conducted at the CA boundary established in 2007 and
25 ft out from this boundary around the entire site perimeter. Of the 1,350 survey locations, 1 location
on the east side of the site showed elevated removable radiological contamination activity in excess
of 20 dpm/100 cm?®. No action was taken to expand the CA boundary at the time. Minor remediation
and confirmation surveys at this location are recommended. This would preclude the need to expand

the current CA.

2.2.3 1998 Preliminary Site Characterization

The DOE Environmental Restoration program began site investigations at CAU 415 in 1997. As part
of this effort, an aerial radiological survey was conducted using a helicopter at an altitude of 50 ft
(15 meters [m]) above the ground surface (NNSA/NSO, 2009). This resulted in a circular field of

view on the ground approximately 100 ft in diameter. The entire area within the outer fence plus a

UNCONTROLLED When Printed



CAU 415 SAFER Plan
Section: 2.0

Revision: 0

Date: April 2014

Page 10 of 50

3,000-ft (1,000-m) buffer outside the fence was included in the survey. The helicopter flight lines
were approximately 75 ft apart. The results of this survey were used to guide the selection of soil
sample locations. Eleven soil samples were collected in 1998 from nine sample locations for the
purpose of site characterization (Figure 2-2). All of these samples were collected within the inner
fence and were analyzed for isotopic Pu, isotopic U, and isotopic Am. The results of these
characterization samples that were detected above the minimum detectable activity (MDA) are
presented in Table 2-1 (Marty, 2003). The location of the sample with the maximum detected
Pu-239/240 (6,620 pCi/g) was approximately 250 ft east of GZ. This was the closest sample location
to GZ. Additional soil samples were collected during this effort; however, they were used to
determine the physical properties of soil and to support treatability studies. The results of these
samples are not presented in this SAFER Plan. FIDLER surveys were planned for the preliminary

site characterization effort but were not completed due to instrument failure.

Further investigation at the CAU 415 site (and other DOE sites on NTTR) was suspended by mutual
agreement between DOE and NDEP in 1998 because concurrence could not be reached regarding
future land use at the sites, a final corrective action level, and the parameters used to determine the
corrective action level. Renewed efforts to obtain site closure for CAU 415 were initiated in 2013

with a site investigation, the results of which are presented in the following subsections.

2.2.4 2013/2014 Site Investigation

In December 2013 and April 2014, a site investigation was conducted at CAU 415 to assess current
site conditions. The overall objective of the investigation was to obtain site-specific data that could be
used to support development of the DQOs and a site closure strategy for CAU 415. The investigation
included visual surveys, ground-based radiological surveys, a geophysical survey, placement of

thermoluminescent dosimeters (TLDs), and collection of soil samples.
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Figure 2-2
1998 and 2013 Soil Sample and TLD Locations
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Table 2-1
Radionuclide Results above the MDA for COCs in 1998 Soil Samples?
Samr.)le Sample Number Am-?41 Pu-?38 Pu-23?/240 U-2.34
Location (pCilg) (pCil/g) (pCil/g) (pCil/g)
1 PR57-00013 176 (J) 15.5 1,040 -
) PR57-00003° 263 (J) 27.5 (J) 1,380 (R) -
PR57-00014 25.5 (J) - 239 -
PR57-00015 47.8 (J) 4.89 281 -
3
(FDF:>$27R233)106()1 5) 25() - 7 -
4 PR57-00017 21.2 (J) 2.16 112 -
5 PR57-00018 1,160 (J) 143 6,620 -
6 PR57-00019 303 (J) 40.9 1,710 -
7 PR57-00020 207 (J) 24.4 1,210 1.64 (J)
8 PR57-00021° 68.3 (R) - 420 -
9 PR57-00022 71.9 (J) 6.91 398 -

@ All samples were analyzed using a HASL-300-equivalent method with modifications (DOE, 1997).
® Sample data presented for informational purposes only; data from this sample were not used to support site closure.

HASL = Health and Safety Laboratory
FD = Field duplicate

-- = Not detected.

J = Estimated value.
R = Rejected value.

2.2.4.1 Visual Surveys

Visual surveys at CAU 415 were conducted in conjunction with the radiological surveys, soil sample
collection, and TLD placement. The visual surveys were conducted to identify debris and spills

(stained soil, distressed vegetation). The visual surveys identified the following:

* A collection of debris at GZ including metal frames with sections of fiberglass sheeting,
rubber hoses, two large window vacuum units, one small vacuum unit, wood debris, four
55-gallon metal drums, and a steel beam (Figure 2-3).

* Six pole-mounted transformers: three inside the inner fence, two inside the CA, and one
outside the CA. Figures 2-4 and 2-5 show two of the transformers at the site.

* Metal animal cages (Figure 2-6) and concrete pads of various sizes used in the
1957 experiment.
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Figure 2-3
Debris at CAU 415 GZ
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Figure 2-4
Transformer
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Figure 2-5
Transformer Close-Up

Figure 2-6
Animal Cages
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» A drainage system, consisting of two natural drainage channels exiting the outer fence at
CAU 415 and an associated man-made retention basin. The two drainage channels exit the
fenced area at the southwest corner of the site, and both terminate at a large earthen retention
basin. The retention basin has earthen berms approximately 3 ft tall on three sides and is built
directly adjacent to the dirt road that leads to CAU 415. It is not known when the basin was
constructed or for what purpose; however, sediment at the bottom of the basin suggests it has
held water in the past (Figure 2-7).

Figure 2-7
Retention Basin Floor
The locations of GZ, the pole-mounted transformers, and the animal cages are presented on

Figure 2-8. The drainage system is shown in Figure 2-9.

2.2.4.2 Radiological Surveys

Radiological surveys at the CAU 415 site were conducted using a FIDLER instrument with an
attached Global Positioning System (GPS) unit. The objectives of the surveys were to obtain data to
confirm and refine the spatial distribution of radiation measurements at the site, to bound the extent of
the contamination, and to identify point sources (i.e., debris and/or soil with elevated levels of
radioactivity). The results of the 2013 FIDLER survey and 1997 aerial survey are presented in

Figure 2-9. The FIDLER survey locations were selected based on the 1997 aerial radiation survey
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Figure 2-8
Debris and Disposal Trench Locations
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Figure 2-9
2013 FIDLER and 1997 Aerial Survey Results
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results, and included transects radiating outward from GZ and a path around the site perimeter. In
April 2014, additional FIDLER static readings were collected at each soil sample location in
conjunction with TLD retrieval. The purpose of this additional data collection was to supplement the
existing FIDLER data in the area of GZ.

Limited removable radioactive contamination surveys were conducted within the inner fence during

the investigation. These surveys confirm the presence of HCA conditions within the inner fence.

The drainage system, consisting of two drainage channels exiting the outer fence at CAU 415 and an
associated retention basin, was also surveyed with the FIDLER. The objective of this survey was to
identify radiological contamination that may have been transported via surface water flow outside the
existing outer fence. The drainage features and the results of the FIDLER survey are shown on
Figures 2-9 and 2-10. The results of the drainage system survey were consistent with background

radiation measurements at the site.

The FIDLER is specially designed to be sensitive for low-energy gamma activity while minimizing
the response to higher-energy gamma activity. The FIDLER is an industry-standard device that is
used when Pu is the primary contaminant, as is the case at CAU 415. The FIDLER is optimized to
detect the gamma activity from Am-241, which is a contaminant associated with, and co-located with,
Pu. FIDLER surveys are performed with the detector held at about 12 to 18 inches (in.) above the
ground surface while traveling at a speed of about 1 to 2 meters per second. The output of the
FIDLER is connected to a GPS unit that supplies submeter position information (at a rate of one point
per second) and also logs the output of the FIDLER (at the same rate). The FIDLER records in units
of counts per minute. The FIDLER instrument will register a count-rate even when no man-made
radionuclides are present in the soil. This response is due to naturally occurring radionuclides that are
present in the soils, cosmic rays striking the atmosphere, and varying concentrations of radon in the
atmosphere. Because of this response, a brief survey is conducted each day in an area considered not
to be affected by man-made radionuclides before starting formal survey efforts. This brief survey is
known as a reference, or point survey. The data from the reference survey are processed, and an
average value is calculated. The survey file data are processed to present the survey data in terms of
multiples of this average reference value and reported in multiples of reference or multiples of

background. This serves to “normalize” the data from each day so that they are comparable across
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Figure 2-10
Drainage System Sample Locations
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locations, seasons, and solar fluctuations. The normalized data are presented in multiples

of background.

2.2.4.3 Soil Sampling and TLD Placement

A total of eight grab surface soil samples were collected in 2013 at the CAU 415 site. The sample
locations were selected considering the 1997 aerial radiation survey results and the soil sample results
from the 1998 site characterization effort. The locations were placed roughly in the same orientation
as the 1998 samples along two vectors centered at GZ with one extending outward to the east and one
to the northwest (Figure 2-2). At each sample location, FIDLER measurements were used to bias
sample locations so that soil samples would be collected at the location of the highest readings in the
vicinity of the sample location. Three samples were collected at GZ within 3 ft of one another in a
triangular pattern. The purpose of collecting three samples in close proximity to one another at the GZ
location was to evaluate the variability of Pu activity within a small area. Widely variable Pu
concentrations have been observed at other DOE Soils sites in soil samples collected in close
proximity to one another. All soil samples were collected from 0 to 5 centimeters (cm) below ground
surface (bgs) and were analyzed for gamma-emitting radionuclides, isotopic Pu, isotopic Am,
isotopic U, and Pu-241. Table 2-2 presents the analytical data for the CAU 415 COCs detected above
the MDA in the 2013 soil samples.

One TLD was placed at each of the 2013 soil sample locations. Each TLD was placed at a height of
1 m above the ground surface, which is consistent with TLD placement in the NNSS routine
environmental monitoring program. TLDs were also placed at two background locations to measure
background radiation at the site. The locations of all TLDs placed at CAU 415 are presented in
Figure 2-2. The background TLDs measure dose from natural sources in areas unaffected by
CAU-related releases. The TLDs were retrieved from the field locations in April 2014 and analyzed
by automated TLD readers that are calibrated and maintained by the NNSS contractor. This approach

allowed for the use of existing quality control (QC) procedures for TLD processing.

In April 2014, 12 soil samples were collected at varying depths from within the drainage system
located southwest of the fenced area at CAU 415. The drainage system was identified as the most
likely migration route for surface water exiting the fenced area. The 2013 FIDLER survey of the

drainage system did not reveal any areas of elevated radioactivity (Section 2.2.4.2). In addition, the
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Table 2-2
Radionuclide Results above the MDA for COCs in 2013 Soil Samples?®
Am-241 Pu-238 Pu-239/240 Pu-241
Sample Sample (pCilg) (pCilg) (pCilg) (pCilg)
Location Number
ocatio umbe Spec::l[grsncaopy Alpha Spectroscopy
E1 A001 134 129 (J) 14.1 848 253
E2 A002 163 130 (J) 21.8 1,160 386
E3 A003 48.3 45.3 (J) 10.8 456 84.5
NW1 A004 528 399 (J) 63.9 3,950 1,170
NW2 A005 185 168 (J) 22.3 1,460 510
GZ A006 128,000 14,500 4,470 243,000 127,000 (J)
GZ A007 83,800 9,600 2,830 188,000 87,600 (J)
GZ A008 89,700 15,000 4,010 195,000 99,500 (J)

@ All samples were analyzed using the HASL-300 method with modifications (DOE, 1997).

-- = Not detected.

J = Estimated value.

2012 removable contamination surveys at the CA boundary and 25 ft out from the boundary in the

area where the drainage channels exit the CA did not identify contamination above CA posting

criteria (see Section 2.2.2). Because no radiologically elevated areas were identified in the drainage

system, sample locations were not biased based on radiological measurements, as was done for the

2013 soil samples described above. Instead, the drainage system sample locations were selected at

visually discernible sediment accumulation areas within the drainage system features (i.e., retention
basin, drainage channels). A total of 12 soil samples (including 1 FD sample) were collected from the
four sample locations identified in Figure 2-10. Three samples were collected at each location, with
the exception of DS4, at three separate depth intervals: 0 to 10 cm bgs, 10 to 20 cm bgs, and 20 to
30 cm bgs. Refusal at the interface of sediment and native soil was encountered at location DS4 at

20 cm bgs, so the 20-to-30-cm-bgs interval could not be sampled.

Samples were collected at depth in the drainage system to evaluate the potential for the existence of
contamination in the subsurface that may have been buried by uncontaminated sediment over time.
Each sample depth interval was screened for radioactivity using a hand-held field instrument. These

instrument readings were compared to the field-screening levels (FSLs) established at the site to
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determine whether the radioactivity at depth was greater than that measured on the ground surface.

The only sample locations where radioactivity was greater than the FSLs at depth were DS2 and DS4.
At DS2, the FSL for beta radiation (4,036 dpm/100 cm?) was exceeded at all three depth intervals,

with the highest reading (4,472 dpm/cm?) at 20 to 30 cm bgs. The FSL for alpha radiation

(66.4 dpm/cm?) was exceeded at the 10-to-20 and 20-to-30-cm-bgs intervals, with the highest reading

(116 dpm/cm?) at the 20-to-30-cm-bgs interval. Only the beta radiation FSL was exceeded at the two

sample intervals at DS4, with the highest (4,241 dpm/100 cm?) at the 10-to-20-cm-bgs interval.

Each of the drainage samples were analyzed for gamma-emitting radionuclides, isotopic Pu, isotopic
Am, isotopic U, and Pu-241. Table 2-3 presents the analytical data for CAU 415 COCs detected

above the MDA for these soil samples.
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Table 2-3
Radionuclide Results above the MDA for COCs in 2014 Drainage Soil Samples
Am-241 Pu-238 Pu-239/240 Pu-241
Sample Sample s[?::;t)rlne (pCilg) (pCilg) (pCilg) (rCilg)
Location Number (cm bgs) Gamma Alpha
Spectroscopy Spectroscopy
A010 0-10 0.388 0.144 - 1.35
DS1 A011 10-20 - - 0.764
A012 20-30 0.507 0.0974 0.707
AO013 0-10 - - 0.116 -
A014 10-20 - - 0.161
DS2
A015 20-30 - - 0.196
A017 (FD) 0-10 - - 0.299 -
A016 0-10 - - - 0.136
DS3 A018 10-20 -
A019 20-30 - 0.0618
A020 0-10
DS4
A021 10-20 - - 0.0822 -
-- = Not detected.
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2.2.4.4 Geophysical Survey

A geophysical survey was conducted at an area of disturbed soil located just inside the inner fence at
the southwest corner of the site (Figure 2-8). An EM31-MK2 ground conductivity meter was used to
conduct the survey. Based on a written description of the disposal trench found in historical
documentation, it was suspected that the disturbed area was the burial site for the four radiologically
contaminated vehicles described in Section 2.1. The results of the survey show a series of four linear
anomalies oriented along a line running north to south (see Figure 4-2). The individual anomalies are
large, each approximately 2 by 4 m, and oriented northwest to southeast. There is a potential fifth
anomaly, of lower strength, immediately south of the four anomalies. The details of the survey are
presented in Appendix E. The survey results are consistent with the historical account of the vehicle
burial trench. The fifth anomaly could be indicative of the “two piles of miscellaneous contaminated

material” that were also reportedly buried in the trench.
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3.0 Data Quality Objectives

3.1 Summary of DQO Analysis

This section contains a summary of the DQO process that is presented in Appendix B. The DQO
process is a strategic planning approach based on the scientific method that is designed to ensure that
the data collected will provide sufficient and reliable information to identify, evaluate, and technically

defend the recommendation of viable corrective actions.

The DQO strategy for CAU 415 was developed at a meeting on January 28, 2014. 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. During the DQO discussions for this
CAU, the informational inputs or data needs to resolve problem statements and decision statements
were documented. As agreed to by the CAU 415 stakeholders, the selected corrective action for
CAU 415 is closure in place with URs. The decision was based on the assumption that existing data
are sufficient to support closure in place. If it is determined that existing data are not sufficient, the
stakeholders will be consulted and a revised closure strategy for CAU 415 will be developed.
Otherwise, CAU 415 will be closed in place, and the details of closure will be presented in the CR.

The problem statement for CAU 415 is “Information on the nature and extent of potential

contamination needs to be evaluated for the closure of CAU 415.”

The primary release source specific to CAU 415 is the safety experiment device. Some of the
contamination associated with the release may have been translocated due to mechanical disturbance
of the soil (e.g., decontamination activities that were part of the experiment) or due to migration with
eroding soil particles (e.g., surface water flow through natural drainages). Other potential release
sources include radioactive debris from the test infrastructure that is remaining on the surface or that
has been buried in a disposal trench (e.g., contaminated vehicles), and pole-mounted transformers

that potentially contain PCB dielectric fluids.

3.1.1 Decision |

The Decision I question is “Does contamination exist at the release site that exceeds FALs?
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In order to resolve Decision I, the presence of contamination at levels exceeding the FAL is defined as
the condition where the most exposed human receptor (conservatively assumed to be an Industrial
Worker) has the potential for exposure to a contaminant exceeding a FAL, to receive a total effective
dose (TED) in excess of 25 millirem per year (mrem/yr), or the presence of HCA conditions. Based

upon review of the available data, the following has been determined:

» Surface soils in the GZ area of CAU 415 contain COCs that exceed the FALs.

» HCA conditions exist within the inner fence, and the fence line conservatively bounds
the area.

» Subsurface soils in the disposal trench are assumed to contain COCs that exceed FALs.

* Visual and radiological (FIDLER) surveys of the drainage system conducted in 2013 did not
identify any elevated radiological readings or other biasing factors. Therefore, it is believed
that there are no contaminants present above a FAL.

* The pole-mounted transformers located within the CA at CAU 415 potentially contain
dielectric fluids with PCBs. Visual inspection of two of the pole-mounted transformers in
2013 did not indicate any evidence of leaks or soil staining in the area below the transformers.
However, because the transformers have the potential to release COCs to the soil in excess of
a FAL, corrective action (removal of the transformers) is required.

Sufficient information is available from previous investigations to conclude that contamination is
present in soil at CAU 415 in concentrations that exceed the radiological FAL. In addition, existing
information on removable radioactive contamination at CAU 415 indicate that HCA conditions exist
within the inner fence. The Soils Risk-Based Corrective Action (RBCA) document assumes that
corrective action is required at areas that exceed HCA criteria (NNSA/NFO, 2014). Because it has
been established that the dose-based FAL of 25 mrem/IA-yr is exceeded at the site and the area inside
the inner fence meets HCA criteria, Decision I is resolved and corrective action is required. Because
it is assumed that COCs above the FAL are present in the subsurface soils at the disposal trench,

Decision I for this release is also resolved and corrective action is required.

For the drainage system, it has been determined that no contaminants are present in soil above the
FAL; therefore, no further action is required. The pole-mounted transformers are assumed to contain
PCB:s that could release COCs to the soil in excess of the FALs. A corrective action of removal has

been selected for the pole-mounted transformers.
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3.1.2 Decision Il

The Decision II question for CAU 415 is “Have the CAU 415 closure objectives been met?

The CAU 415 closure objectives are defined as follows:

» For the Pu-contaminated soil, the closure objective is to determine the corrective action
boundary (i.e., the area exceeding 25 mrem/IA-yr and the area exceeding HCA conditions).

» For the disposal trench, the closure objective is to determine the extent of the buried
contaminated vehicles and debris, defined as the extent of the anomalies detected in the
geophysical survey.

» For the drainage system, it has been determined that no contaminants are present in soil above
the FAL; therefore, Decision II is not required.

* For the pole-mounted transformers, the closure objective is removal of the transformers.
3.2 Results of the DQO Analysis

3.2.1 Action Level Determination and Basis

The preliminary action levels (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, thereby streamlining the consideration of remedial alternatives. The
RBCA process used to establish FALs is described in the Soils RBCA document (NNSA/NFO, 2014).
This process conforms with Nevada Administrative Code (NAC) 445A.227, which lists the
requirements for sites with soil contamination (NAC, 2012a). For the evaluation of corrective actions,
NAC 445A.22705 (NAC, 2012b) requires the use of ASTM International (ASTM) Method E1739
(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 or to establish that corrective action is
not necessary.” For the evaluation of corrective actions, the FALs are established as the necessary

remedial standard.
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This RBCA process, summarized in Figure 3-1, 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 this
SAFER). 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 action levels using site-specific
information as inputs to the same or similar methodology used to calculate Tier 1 action
levels. The Tier 2 action levels 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.

* Tier 3 evaluation. Conducted by calculating Tier 3 action levels on the basis of more
sophisticated risk analyses using methodologies described in Method E1739 that consider
site-, pathway-, and receptor-specific parameters.

This RBCA process includes a provision for conducting an interim remedial action if necessary and
appropriate. The decision to conduct an interim action may be made at any time during the
investigation and at any level (tier) of analysis. Concurrence of the stakeholders will be obtained
before any interim action is implemented. Evaluation of DQO decisions will be based on conditions

at the site after any interim actions are completed.

3.2.1.1 Chemical PALs

Except as noted herein, the chemical PALs are defined as the U.S. Environmental Protection Agency
(EPA) Region 9 Regional Screening Levels for chemical contaminants in industrial soils

(EPA, 2014). Background concentrations for Resource Conservation and Recovery Act (RCRA)
metals will be used instead of screening levels when natural background concentrations exceed the
screening level, as is often the case with arsenic on the NNSS. Background is considered the mean
plus two standard deviations of the mean for sediment samples collected by the Nevada Bureau of
Mines and Geology throughout the Nevada Test and Training Range (NBMG, 1998; Moore, 1999).
For detected chemical contaminants of potential concern (COPCs) without established screening
levels, the protocol used by the EPA Region 9 in establishing screening levels (or similar) will be

used to establish PALs. If used, this process will be documented in the investigation report.
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Figure 3-1
RBCA Decision Process
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For CAU 415, because no environmental media was identified with the potential for chemical

contamination, action levels for chemical constituents were not used in evaluating DQO decisions.

3.2.1.2 Radionuclide PALs

The PAL for radioactive contaminants is a TED of 25 mrem/yr, based upon the Industrial Area
scenario. Because the CAU 415 stakeholders agreed to use the Industrial Area land use scenario, the
radionuclide PALs were established as the FALs for CAU 415.

The Industrial Area exposure scenario is defined in the Soils RBCA document (NNSA/NFO, 2014).
The TED is calculated as the sum of external dose and internal dose. External dose is determined
using TLD measurements. Internal dose is determined by comparing analytical results from soil
samples to residual radioactive material guidelines (RRMGs) that were established using the
RESRAD computer code (Yu et al., 2001). Appendix D provides the RESRAD data used for
determination of the internal and total RRMG values for the Industrial Area scenario. RRMGs are
radionuclide-specific values for radioactivity in surface soils. The RRMG is the value, in picocuries
per gram of surface soil, for a particular radionuclide that would result in an internal dose of

25 mrem/yr to a receptor (under the appropriate exposure scenario) independent of any other
radionuclide (assuming that no other radionuclides contribute dose). The RRMGs are presented in the
Soils RBCA document (NNSA/NFO, 2014). In the RESRAD calculation, several input parameter
values are not specified so that site-specific information can be used. The default and site-specific
input parameter values used in the RESRAD calculation of RRMGs for each exposure scenario are
listed in the Soils RBCA document.

3.2.2 Hypothesis Test

The baseline condition (i.e., null hypothesis) and alternative condition are as follows:

* Baseline condition. The closure objectives (defined in Section 3.1.2) have not been met.
» Alternative condition. The closure objectives (defined in Section 3.1.2) have been met.

Sufficient evidence to reject the null hypothesis is as follows:

* The identification of the lateral and vertical extent of COC contamination in media, if present.
+ Sufficient information to properly dispose of waste.
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3.2.3 Statistical Model

The probabilistic approach was used to establish the extent of areas containing COCs by using a
statistical 95 percent confidence in the correlation between TED and radiation survey values

(see Appendix D). No sampling of environmental media is anticipated.

3.2.4 Design Description/Option

There are no sampling or other field collection activities planned for CAU 415; therefore, this

subsection does not apply.

3.2.5 Conceptual Site Model and Drawing

The CSM describes the most probable scenario for current conditions at each site and defines the
assumptions that are the basis for identifying the future land use, contaminant sources, release
mechanisms, migration pathways, exposure points, and exposure routes. The CSM was used to
develop appropriate sampling strategies and data collection methods. The CSM was developed for
CAU 415 using information from the physical setting, potential contaminant sources, release
information, historical background information, knowledge from similar sites, and physical and
chemical properties of the potentially affected media and COPCs. Figure 3-2 depicts a

tabular representation of the conceptual pathways to receptors from CAU 415 sources. Figure 3-3
depicts a graphical representation of the CSM. If evidence of contamination that is not consistent with
the presented CSM is identified during investigation activities, the situation will be reviewed; the
CSM will be revised; the DQOs will be reassessed; and a recommendation will be made as to how
best to proceed. In such cases, stakeholders will be notified and given the opportunity to comment on
and/or concur with the recommendation. A detailed discussion of the CSM is presented in

Appendix B.
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4.0 Field Activities and Closure Objectives

The CAU 415 stakeholders selected a corrective action of closure in place with URs during the
DQOs. Therefore, it is anticipated that closure activities will be limited to the removal of the

pole-mounted transformers and establishment of URs at CAU 415.

4.1 Contaminants of Potential Concern

The COPCs for CAU 415 are defined as the contaminants reasonably expected at the site that could
contribute to a dose or risk exceeding FALs. Based on the nature of the releases identified in
Section 2.1 and previous investigation results presented in Section 2.2, the contaminants that could
reasonably be suspected to be present at CAU 415 include the isotopes of U, Pu, and Am (from the
safety experiment); and PCBs (from the pole-mounted transformers). These COPCs were identified
during the planning process through the review of site history, process knowledge, personnel

interviews, and past investigation efforts.

4.2 Remediation

The CAU 415 stakeholders selected a corrective action of closure in place with URs for the site
during the DQOs. Remediation is not necessary for the implementation of this corrective action and,

therefore, is not required at CAU 415.

The closure strategy for CAU 415 under this SAFER process consists of the following:

* Determining whether contaminants exist in environmental media or other debris.
* Determining extent of contamination exceeding FALSs.
» Establishing appropriate corrective action boundaries.

» Establishing administrative controls (e.g., establishing a UR boundary, recording boundary in
GIS, posting signs).

* Implementing the corrective action of closure in place with URs.
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* Completing the following BMPs:

- Construct a soil cover intended to cover the area with the highest levels of contamination
at GZ.

- Install permanent monuments around the GZ area to identify potential hazards.

The soil cover will be approximately 50 m in diameter and approximately 1.5 m high at the center,
which would provide adequate cover over the debris located at GZ. The cover will be constructed
with adequate top and side slopes, and compacted to a higher density than surrounding soil to allow
for runoff of precipitation on the cover, but also to protect the cover from water erosion. Future
maintenance of the soil cover is not anticipated. Monuments will be placed around the perimeter of
the soil cover. The monuments are intended to identify the potential subsurface hazards and prevent

the potential for future inadvertent intrusive activities.

4.3 Verification

The corrective action of closure in place with URs at CAU 415 was confirmed through an evaluation
of existing data and the determination of corrective action boundaries for the site. The evaluation of
existing data is summarized in Section 7.0 and presented in detail in Appendix F. The release at
CAU 415 presents two types of radiation hazards that were considered in determining the corrective
action boundaries: (1) the potential dose to a site worker and (2) the presence of removable
radioactive contamination. The Soils RBCA document (NNSA/NFO, 2014) discusses the process for
estimating the potential dose to a site worker and the assumptions for addressing removable

radioactive contamination.

4.3.1 Radiological Dose

In order to estimate the radiological dose a site worker may receive when performing duties at

CAU 415, potential dose was estimated using soil analytical data from the 1998 sampling effort, and
soil and TLD data from the 2013 effort. The process for estimating dose is a risk-based approach that
combines land use, exposure duration, exposure pathways, and site-specific parameters to estimate
the total dose (internal and external) to a human receptor. As agreed to by the stakeholders in the
DQOs, the land use scenario to be applied at CAU 415 is industrial use. This scenario assumes

continuous industrial use of the site at which a site worker will spend his or her entire career
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(i.e., 2,000 hours per year for 25 years). This is the most conservative established land use scenario
utilized by the Soils Activity and is expected to encompass any foreseeable military land use at the
site. The CAU 415 soil sample data from 1998 and 2013 were used to calculate internal dose, and the
2013 TLD data were used to calculate external dose, as described in Appendix D. The sum of these

doses result in the estimated TEDs, which are presented for each sampled location in Figure 4-1.

The relationship between TED and FIDLER results is estimated from a simple linear regression of
paired calculated TED and radiation survey values for each sample location. These numbered pairs
are statistically compared with one another, which results in a solution that represents the average
relationship of FIDLER values to TED values. If the strength of this relationship yields a correlation
factor (i.e., r* value) of 0.8 or greater, the relationship is considered statistically significant and the
data may be used with confidence to make DQO decisions. The 25-mrem/IA-yr boundary for CAU
415 was estimated using TED and FIDLER data with an 1* value of 0.88 (Figure 4-1), indicating the
relationship between the TED and FIDLER data is strong. It is therefore concluded that the area
within the boundary exceeds the FAL of 25 mrem/IA-yr and requires corrective action. Additional
detail on estimating dose and establishing correlations is found in the Soils RBCA document

(NNSA/NFO, 2014) and Appendix D.

The subsurface soil at the disposal trench is assumed to exceed the radiological dose FAL. As such, a
corrective action boundary around the trench is required to account for the subsurface soil that is

assumed to exceed the FAL. This disposal trench boundary is shown in Figure 4-2.

Radiological dose at the drainage system sample locations was estimated using the soil samples
collected in 2014 and the RRMGs, as described in Appendix D. Because no TLDs were placed at
these sample locations, the external dose component of the TED was calculated in the same manner
as described in Appendix D for other sample locations where TLD data were not available (e.g., 1998
soil sample locations). The maximum TED calculated at the drainage system sample locations was
0.8 mrem/IA-yr at the retention basin sample location (DS1) at the 20-to-30-cm-bgs depth interval.
Because the maximum TED is well below the FAL of 25 mrem/IA-yr, no corrective action is required
at the drainage system. This suggests that contamination is not migrating from the site via surface

drainages at levels that could present a radiological dose above action levels.
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Figure 4-1
TEDs (mrem/lA-yr) and 25-mrem/IA-yr Boundary for CAU 415
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Disposal Trench Boundary
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4.3.2 Removable Radioactive Contamination

Existing information on removable radioactive contamination at CAU 415 indicates that HCA
conditions exist within the inner fence. The Soils RBCA document (NNSA/NFO, 2014) assumes that
corrective action is required at areas that exceed HCA criteria. Based on this assumption, the area
inside the inner fence meets HCA criteria and requires corrective action. Figure 4-1 presents the
HCA boundary.

4.3.3 Corrective Action Boundary and UR Boundary

Three separate boundaries were established for CAU 415 based on radiological dose and removable
radioactive contamination. The 25-mrem/IA-yr boundary was established around the land area where
surface soil contamination would result in a dose above 25 mrem/IA-yr. The disposal trench boundary
was established around the land area where subsurface radiological contamination is assumed to
result in a dose above 25 mrem/IA-yr. The HCA boundary was established around the land area
where removable radioactive contamination levels are assumed to meet HCA criteria. These three
boundaries are shown in Figure 4-3. For practical and logistical reasons, it is desirable to have one
corrective action boundary that encompasses all of these radiation hazards. Therefore, the FFACO
corrective action boundary for CAU 415 was established at the inner fence, which encompasses the
land areas of all three boundaries (i.e., 25 mrem/IA-yr, disposal trench, and HCA). The FFACO

corrective action boundary is presented in Figure 4-3.

The UR boundary is the location where administrative controls (e.g., signs) are established to control
or restrict activities within the closed site. As a conservative measure, the UR signs for CAU 415 will
be posted at the CA boundary, which is the outermost boundary surrounding the site, approximately

300 ft from the outer fence.

4.4 Closure

The selected corrective action for CAU 415 is closure in place with URs. Because this corrective
action will leave contamination at the site, post-closure long-term monitoring and the implementation
of administrative controls (i.e., URs) to prevent unauthorized future land use is required. Site closure
activities at CAU 415 will consist of establishing and recording URs. All URs established at

CAU 415 will be entered into the electronic property management system used by the land custodian
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for tracking purposes, and UR signs will be posted at the site. Pole-mounted electrical transformers

were also identified at the site and will be removed as part of closure activities.

The post-closure monitoring requirements for CAU 415 site closure will be established in the CR. It
is anticipated that monitoring will consist of periodic inspections of UR postings and maintenance of
fencing and signs, as required. In addition, due to the presence of removable radioactive
contamination at the site, separate radiation controls will be implemented as part of the DOE
Occupational Radiation Protection program (10 CFR 835) (CFR, 2014). This program is independent
of the FFACO and has separate posting (i.e., signage) and inspection requirements (Section 2.2.2).

After site closure activities are completed, the following actions will be implemented:

* All equipment, debris, and materials associated with the CAI will be removed.

» Assite inspection will be performed to verify that all restoration activities have
been completed.

4.4.1 Changes in Land Use

The closure of CAU 415 under the FFACO means that the selected corrective action has been
accepted and approved by NDEP and other stakeholders. The closure of CAU 415 under this SAFER
Plan is based on the Industrial Area land use scenario, which was agreed to by the CAU 415
stakeholders in the DQOs. If the agreed-upon land use scenario should change from what was
evaluated in this SAFER, the closure of CAU 415 would have to be reevaluated to account for the
new land use. In the future, should the land custodian determine that a proposed mission use would
not comport with the proposed closure of CAU 415, or that there is a proposed
transfer/relinquishment of all or part of the NTTR that will impact CAU 415, then DOE will work
with the custodian and NDEP to address and resolve cleanup issues associated with the proposed use
or transfer/relinquishment. DOE remains responsible for working with the regulators, as needed to
revise or renegotiate any closure agreements, and remains liable for all costs associated with any
future negotiation and/or remediation action for CAU 415, consistent with its responsibilities under

applicable law.
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The following is a tentative duration of activities (in calendar days) for SAFER activities:

Table 4-1
CAU 415 Closure Activities
Activity D(t:jr:;is(;n
Site Mobilization 1
Fieldwork 2
Closure Report 120
Waste Management and Disposal 30
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5.0 Reports and Records Availability

Historical information and documents referenced in this plan are retained in the NNSA/NFO
activity files in Las Vegas, Nevada. This document is available in the DOE public reading facilities
located in Las Vegas and Carson City, Nevada, or by contacting the appropriate DOE Soils
Activity Lead.
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6.0 Investigation/Remediation Waste Management

Waste generated during the CAU 415 field investigation will be managed in accordance with all
applicable DOE orders, federal and state regulations, and agreements and permits between DOE and
NDEP. Wastes will be characterized based on these regulations using process knowledge,
field-screening results (FSRs), and analytical results from investigation and waste samples. Waste
types that may be generated during the CAI include hazardous, low-level radioactive, or

mixed wastes; or PCBs.

Disposable sampling equipment and personal protective equipment (PPE) are considered potentially
contaminated waste only by virtue of contact with potentially contaminated soil or potentially
contaminated debris (e.g., lead). These wastes may be characterized based on associated

environmental sample results, waste characterization results, FSRs, or process knowledge.

Chemicals were not known to be used or present at this CAU in a manner that would generate listed

hazardous waste; therefore, wastes will be characterized based on their characteristics.

Conservative estimates of total waste contaminant concentrations may be made based on the mass of
the waste, the amount of contaminated media contained in the waste, and the maximum concentration

of contamination found in the soil.

6.1 Waste Minimization

The CAI will be conducted in a manner that will minimize the generation of wastes using process
knowledge, segregation, visual examination, and/or field screening (e.g., radiological survey and
swipe results) to avoid cross-contaminating uncontaminated soil or uncontaminated waste that would
otherwise be characterized and disposed as sanitary industrial waste. As appropriate, soil and debris
will be returned to their original location. To limit unnecessary generation of hazardous or mixed
waste, hazardous materials will not be used during the CAI unless required and approved by
Environmental Compliance and Health and Safety organizations. Other waste minimization practices
will include, as appropriate, avoiding contact with contaminated materials, performing dry
decontamination or wet decontamination over source locations, and carefully segregating

waste streams.
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6.2 Potential Waste Streams

The following waste streams that may be generated during the CAU 415 field investigation:

» Disposable sampling equipment and field-screening waste

« PPE

* Soil

* Debris (e.g., battery, transformers)
The onsite management and ultimate disposition of wastes will be determined based on a
determination of the waste type (e.g., low-level, hazardous, mixed), or the combination of waste
types. A determination of the waste type will be guided by several factors including, but not limited
to, the analytical results of samples either directly or indirectly associated with the waste, historical
site knowledge, knowledge of the waste generation process, field observations, field-monitoring

results and FSR, and/or radiological survey/swipe results.

6.2.1 Hazardous Waste

Suspected hazardous waste, if generated, will be containerized and managed in waste accumulation

areas in accordance with 40 CFR 262.34 (CFR, 2013a).

6.2.2 Polychlorinated Biphenyls

If any type of PCB waste is generated, it will be managed in accordance with 40 CFR 761
(CFR, 2013b) as well as State of Nevada requirements (NAC, 2012b), guidance, and agreements with
NNSA/NFO.

6.2.3 Low-Level Radioactive Waste

Low-level radioactive waste, if generated, will be managed in accordance with the contractor-specific
waste certification program plan, DOE orders, and the requirements of the current version of the
Nevada National Security Site Waste Acceptance Criteria (NNSA/NSO, 2012a). Potential radioactive

waste containers will be staged and managed at a designated radioactive material area.
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6.2.4 Mixed Low-Level Waste

Mixed waste, if generated, will be managed in accordance with the RCRA requirements

(CFR, 2013a), agreements between NNSA/NFO and the State of Nevada, and DOE requirements for
radioactive waste. Waste characterized as mixed will not be stored for a period of time that exceeds
the RCRA requirements unless subject to agreements between NNSA/NFO and the State of Nevada.
The mixed waste must be transported via an approved hazardous waste/radioactive waste transporter

to the NNSS transuranic waste storage pad for storage pending treatment or disposal.
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7.0 QA/QC

7.1 Sample Collection Activities

The CAU 415 stakeholders selected a corrective action of closure in place with URs for the site
during the DQOs. Additional sampling is not necessary for the implementation of this corrective

action. As such, this section is not applicable.

7.2  Applicable Laboratory/Analytical Data Quality Indicators

As stated in the DQOs (see Appendix B) and in the Soils Quality Assurance Plan (QAP)
(NNSA/NSO, 2012b), data used for making DQO decisions will be evaluated for data quality. The

Soils QAP defines and establishes data quality criteria that are evaluated in three defined steps:

1.  Data Verification
2. Data Validation
3.  Data Quality Assessment

Data verification includes an evaluation of all chemical and radiological laboratory data for data
quality in accordance with company-specific procedures. The data are reviewed to evaluate the
completeness, correctness, and conformance of each dataset. This verification includes a review of

sample collection, handling and transfer, and documentation associated with sampling activities.

Data validation was performed on 100 percent of the soil sample data collected in the 1998 and 2013
investigations to determine the analytical quality of the dataset. Data validation criteria was based
upon the DQOs and the intended use of the data. Validation includes an evaluation of method and
contract compliance, data calculations, QC and calibration verifications, raw data, and data
generation methods. Validation may also include qualifying data that may restrict or limit data use.

Data validation included an evaluation of the data quality indicator (DQI) criteria for the following:

* Precision

* Accuracy/bias

* Representativeness
* Comparability

*  Completeness

* Sensitivity

UNCONTROLLED When Printed



CAU 415 SAFER Plan
Section: 7.0

Revision: 0

Date: April 2014

Page 47 of 50

Data that do not meet the DQI criteria must be evaluated for usability.

A data quality assessment (DQA) was performed on existing soil sample data from the 1998 and 2013
investigations to determine whether the data met the DQO requirements and the performance criteria
for the DQIs as defined in the Soils QAP (NNSA/NSO, 2012b). With the exception of two 1998 soil
samples for which a portion of the data was rejected, all soil sample data met the performance criteria
and are valid for use in resolving DQO decisions for CAU 415. No data from either of the two soil
samples were used to support site closure of CAU 415. The details of the DQA are presented

in Appendix F.
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A.1.0 Activity Organization

The Soils Activity is managed by the Environmental Management organization within the
NNSA/NFO.

The identification of the activity Health and Safety Officer and the Quality Assurance Officer can be
found in the appropriate plan. However, personnel are subject to change, and it is suggested that the
NNSA/NFO Soils Activity Lead be contacted for further information. The Task Manager will be
identified in the FFACO Monthly Activity Report prior to the start of field activities.
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B.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 415, Project 57
No. 1 Plutonium Dispersion (NTTR) field investigation. The DQOs are designed to ensure that the
data provide sufficient and reliable information to identify, evaluate, and technically defend the
appropriate corrective actions, to provide sufficient data to implement the corrective actions, and to

verify that closure was achieved.

The DQOs, as presented in this appendix, were developed by NDEP, NNSA/NFO, and other
stakeholders. The seven steps of the DQO process presented in Sections B.2.0 through B.8.0 were
developed in accordance with Guidance on Systematic Planning Using the Data Quality Objectives
Process (EPA, 2006).

In general, the procedures used in the DQO process provide the following:

* 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
environmental hazard 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; and

- 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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B.2.0 Step 1 - State the Problem

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

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

The problem statement for CAU 415 is “Information on the nature and extent of potential

contamination needs to be evaluated for the closure of CAU 415.”

B.2.1 Planning Team Members

The DQO planning team consists of representatives from NDEP and NNSA/NFO and other
stakeholders. The DQO planning team met on January 28, 2014, and conducted the DQO meeting.

B.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 a 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. An accurate CSM is important as it serves as the basis

for all subsequent inputs and decisions throughout the DQO process.

The CSM was developed for CAU 415 using information from the physical setting, potential
contaminant sources, release information, historical background information, knowledge from similar

sites, and physical and chemical properties of the potentially affected soil and COPCs.

The CSM consists of the following:

» Potential contaminant releases, including soil subsequently affected

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

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

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

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

* Routes of exposure where contaminants may enter the receptor

If additional elements are identified during the CAI 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 will be notified and given the opportunity to comment on, or concur with,

the recommendation.

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

of the DQO process. Figure B.2-1 depicts a representation of the conceptual pathways to receptors

from CAU 415 sources. Figure B.2-2 depicts a graphical representation of the CSM.

Table B.2-1

CSM Description of Elements for Each Release in CAU 415

(Page 1 of 2)

CAS Identifier

NAFR-23-02

Site Status

Inactive and abandoned

Exposure Scenario

Industrial

Sources of Potential
Soil Contamination

Atmospheric deposition of radionuclides from safety test; leaking containers/transformer, and
surface and subsurface disposal of discarded contaminated equipment and materials

Location of
Contamination/
Release Point

Surface and subsurface soil surrounding and downgradient of GZ and surface and
subsurface soil from leaking containers/transformers

Amount Released

Unknown

Affected Media

Surface, shallow subsurface, and subsurface soil; drainage sediments

Potential
Contaminants®

Pu-239/240, Am-241, U-238, PCBs
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Table B.2-1
CSM Description of Elements for Each Release in CAU 415
(Page 2 of 2)

CAS Identifier NAFR-23-02
Percolation of precipitation through subsurface media serves as the major driving force for
Transport vertical migration of contaminants. Surface water runoff may provide for the transportation of
Mechanisms some contaminants within or outside the footprints of the releases. Wind may cause limited

resuspension and transport of windborne contaminants.

Lateral transport expected to dominate over vertical due to large PET demands and low
Migration Pathways | precipitation amounts. The depth to the uppermost aquifer precludes groundwater as a
significant pathway.

Lateral and Vertical | Contamination, if present, is expected to be contiguous to the release points. Concentrations
Extent of are expected to decrease with distance and depth from the source. Lateral and vertical extent
Contamination of contamination exceeding FALs is assumed to be within the spatial boundaries.

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

2PCBs are potential soil contaminants associated only with the pole-mounted transformers.

PET = Potential evapotranspiration

B.2.2.1 Release Sources

The primary release source specific to CAU 415 is the safety experiment device. Some of the
contamination associated with the release may have been translocated due to mechanical disturbance
of the soil (e.g., decontamination activities that were part of the experiment) or due to migration with
eroding soil particles (e.g., surface water flow through natural drainages). Other potential release
sources include radioactive debris from the test infrastructure that is remaining on the surface or that
has been buried in a disposal trench (e.g., contaminated vehicles), and pole-mounted transformers
that potentially contain PCB dielectric fluids. Additional information on releases specific to each

release site is presented in Sections 2.1 and 2.2.4.4.

The most likely locations of the contamination and releases to the environment are the soils directly
below or adjacent to the CSM surface and subsurface components (i.e., soils impacted by the

atmospheric release, soils impacted by leaking transformers).
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Figure B.2-1
CAU 415 CSM Pathways to Receptors
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B.2.2.2 Potential Contaminants

The release-specific COPCs are defined as the contaminants reasonably expected at the site that could
contribute to a dose or risk exceeding FALs. Based on the nature of the releases identified in
Section 2.1 and previous investigation results presented in Section 2.2, the contaminants listed in

Table B.2-2 could reasonably be suspected to be present at CAU 415.

These COPCs were identified during the planning process through the review of site history, process
knowledge, personnel interviews, past investigation efforts (where available), and inferred activities
associated with the releases (including those that may be discovered during further investigation).
Records indicate that during the Project 57 experiment, the only materials known to have been
released from the safety experiment were radioactive materials. Pu, U, and Am are the primary
contaminants released during the safety experiment and are expected to be found in the soil, on debris
(e.g., animal cages), on the buried vehicles, and in the drainages and retention basin. Radionuclide
concentrations are expected to decrease with distance from GZ. It is assumed that RCRA constituents
are not present at the site at concentrations above regulatory limits based on historical documents and
experience at other safety experiment sites. Two transformers were discovered during the 2013
investigation; four others were identified in 2014. The transformers are presently located near the top
of power poles. Based on historical use of PCB-containing dielectric fluids in transformers from the
1950s, the transformers potentially contain or once contained PCB dielectric fluids. The COPCs
applicable to Decision I for CAU 415 are listed in Table B.2-2.

B.2.2.3 Contaminant Characteristics

Contaminant characteristics include, but are not limited to, solubility, density, and adsorption
potential. In general, contaminants with low solubility, high affinity for soil, and high density can be
expected to be found relatively close to release points. Based on knowledge of the Project 57 safety
experiment and other similar safety experiments conducted on the NNSS, the anticipated primary
contaminants in soil at CAU 415 include Pu, Am, and depleted U. The oxides of these radionuclides

are relatively insoluble in water and have a high affinity for soil particles in the desert environment.
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Table B.2-2
Contaminants of Potential Concern?®
copcs [ PUCoramnated | ygposar roncn | Brenage | Pole Mountes
Organic COPCs
PCBs -- -- -- X
Radionuclide COPCs

U-234 X X X -
U-235/236 X X X -
U-238 X X X -
Pu-238 X X X -
Pu-239/240 X X X -
Pu-241 X X X -
Am-241 X X X _

“The COPCs are the contaminants that, based on process knowledge and historical documentation, are likely to
be present.

X = COPC associated with this CAU component.
-- = COPC not associated with this CAU component.

PCBs are also relatively immobile if released to the environment. If released to the soil, PCBs are
tightly adsorbed to soil particles and do not leach significantly; however biodegradation of PCBs

occurs very slowly in the environment.

Based upon conclusions of a contaminant travel time analysis for CAU 415, the radionuclide
contaminants at CAU 415 are moderately to highly adsorbed on the valley-fill alluvial materials
present at the site (N-I, 2013). Utilizing conservative input parameters based on regional groundwater
models, an analysis of contaminant travel time through the subsurface to the water table suggests that
the residual radioactive U and Pu contamination on the ground surface at the CAU 415 site will travel
0.76 m and 0.38 m, respectively, over a 1,000-year time period. And, using the highest mobility rate,
the U and Pu contamination will not reach the water table for 46,000 years, and 93,000 years,
respectively (N-I, 2013).
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B.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.

The CAU 415 site is situated in the high desert region of south—central Nevada. Meteorological data
specific to the CAU 415 site have been collected since 2011 at two meteorological stations located on
the east side of the CA fence. Meteorological parameters being measured by these stations include
wind direction and speed, air temperature, relative humidity, and precipitation. At present, the
available data include approximately one year of monitoring data that may or may not be
representative of the typical meteorological conditions at the site. These data indicate that winter is
dominated by northerly winds, while the summer season has both northerly and southwest winds.
Winds above 19 miles per hour (mph) from both northerly and southwesterly directions during both
seasons were noted. Typical of a Great Basin Desert location, the CAU 415 site is exposed to large
diurnal temperature ranges with infrequent precipitation events. The total precipitation during the first

year of monitoring was less than 3 in.

Additional meteorological data that represent several years of monitoring in a comparable desert
environment at Yucca Flat on the NNSS are presented for comparison. These data may be more
representative of the typical (or average) meteorological conditions expected to be encountered at
CAU 415. Elevations range from about 910 m (3,000 ft) above mean sea level in the south and east,
rising to 2,230 m (7,300 ft) in the mesa areas toward the northern and western boundaries. The
average annual precipitation at the weather station at Yucca Flat is 7.42 in. (18.8 cm) (French, 1985;
Schaefter, 1968). At Yucca Flat, the average annual daily minimum temperature is 22 degrees Celsius
(°C) (72 degrees Fahrenheit [°F]), and the average annual daily maximum is 38 °C (100 °F).
Recorded extremes are 43 °C (110 °F) and -26 °C (-15 °F). Temperatures in excess of 38 °C (100 °F)
can be expected June through September, while temperatures at or near freezing have been recorded
in all months except July and August (DRI, 1988). The average annual wind speed at Yucca Flat is
13 kilometers per hour (km/hr) (8.1 mph), and the prevailing wind direction is from the north, except
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in May through August, when the winds are primarily from the south—southwest. April is the windiest
month, with wind speeds averaging 14 km/hr (9 mph); however, gusts in excess of 80 km/hr (50 mph)

have been recorded in every month.

The CAU 415 site is within the Death Valley Groundwater Flow System. Groundwater under the site
flows southward toward the Ash Meadows Discharge Area. The depth to groundwater in the area of
the CAU 415 site is estimated to be approximately 200 to 260 ft (61 to 79 m) (NNSA/NSO, 2011),
and is provided by the depth of the water table at the Stewart 2 (HTH) well, located 1.4 kilometers
southwest of the site (N-I, 2013).

No permanent surface waters are associated with the CAU 415 site. Natural drainage for the area is
generally from the northwest to the southeast, moving toward the Groom Lake playa. The site
drainage patterns observed on aerial photographs of the CAU 415 site suggest that surface runoff may
lead from the GZ area to a retention basin, located adjacent to the Stewart 2 (HTH) well, southwest of

the fenced area.

B.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.
Contaminants present in ephemeral washes are subject to much higher transport rates than
contaminants present in other surface areas. These ephemeral washes are generally dry but are subject
to infrequent stormwater flows. Stormwater flow events provide an intermittent mechanism for both
vertical and lateral transport of contaminants. Contaminated sediments entrained by these stormwater
events would be carried by the drainage channel flow to locations where the flowing water loses

energy and the sediments drop out. These locations are visually identifiable as sedimentation areas.

Other migration pathways for contamination from the site include windborne material and materials
displaced from maintenance activities (e.g., fence repair, road maintenance). Contaminants may also
be moved through mechanical disturbance due to maintenance or construction activities at the site.
Specifically, this can include activities such as decontamination and demolition of facilities,
investigation and resolution of CASs, and disassembly and removal of equipment and

support structures.
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Migration is influenced by the chemical characteristics of the contaminants (presented in

Section B.2.2.3) and the physical characteristics of the vadose zone material (presented in

Section B.2.2.4). In general, the radiological contaminants that are reasonably expected to be present
at CAU 415 (i.e., Pu, Am, U) have low solubilities and high affinity for soil. The physical
characteristics of the vadose zone material generally include medium and high adsorptive capacities;
low moisture contents (i.e., available water-holding capacity); and relatively long distances to
groundwater (e.g., 200 to 260 ft). Based on these physical and chemical factors, contamination is

expected to be found relatively close to release points.

Infiltration and percolation of precipitation serve as a driving force for downward migration of
contaminants. However, due to high PET (annual PET at the Area 3 Radioactive Waste Management
Site on the NNSS has been estimated at 62.6 in. [Shott et al., 1997]), and limited precipitation for this
region (7.42 in. [French, 1985; Schaeffer, 1968]), percolation of infiltrated precipitation does not
provide a significant mechanism for vertical migration of contaminants to groundwater

(Section B.2.2.3).

Subsurface migration pathways at CAU 415 are expected to be predominately vertical, although
spills or leaks at the ground surface may also have limited lateral migration before infiltration. The
depth of infiltration will be dependent upon the type, volume, and duration of the discharge; as well
as the presence of relatively impermeable layers that could modify vertical or lateral transport

pathways, both on the ground surface (e.g., concrete) and in the subsurface (e.g., caliche layers).

B.2.2.6 Exposure Scenarios

Human receptors may be exposed to COPCs through oral ingestion or inhalation of, or dermal contact
(absorption) with soil or debris due to inadvertent disturbance of these materials, or external
irradiation by radioactive materials. Onsite workers, military personnel, and possibly site visitors may
be potential receptors of contaminants from onsite water supply wells. These onsite receptors may be
potentially exposed to radionuclides and other hazardous materials in groundwater through oral
ingestion, dermal contact, irradiation, or inhalation. Existing monitoring programs of the water
supply wells limits the potential for this exposure scenario. The closest well to the CAU 415 site,

Stewart 2 (HTH), is a monitoring well and is not a source of drinking water.
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The CAU 415 site is in a remote location with controlled access that precludes use as a regularly
assigned work area. However, as agreed to by the CAU 415 stakeholders, a conservative land use
scenario that assumes an exposure duration of 2,000 hours per year was selected for evaluation of the
site. As defined in the Soil RBCA document (NNSA/NFO, 2014), this is the Industrial Use Area
exposure scenario that assumes worker exposure to site contaminants for 250 days per year, 8 hours

per day for 25 years.
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B.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).

B.3.1 Decision Statements

As agreed to by the CAU 415 stakeholders, the selected corrective action for CAU 415 is closure in
place with URs. The decision was based on the assumption that existing data are sufficient to support
closure in place. If it is determined that existing data are not sufficient, the stakeholders will be
consulted and a revised closure strategy for CAU 415 will be developed. Otherwise, CAU 415 will be

closed in place, and the details of closure will be presented in the CR.
For CAU 415, the Decision I statement is as follows:

*  “Does contamination exist at the release site that exceeds FALs?”

In order to resolve Decision I, the presence of contamination at levels exceeding the FAL is defined as
the condition where the most exposed human receptor (conservatively assumed to be an Industrial
Worker) has the potential for exposure to a contaminant exceeding a FAL, to receive a TED in excess
of 25 mrem/yr, or the presence of HCA conditions. Based upon review of the available data, the

following has been determined:

» Surface soils in the GZ area of CAU 415 contain COCs that exceed the FAL; therefore,
Decision I is resolved.

* HCA conditions exist within the inner fence, and the fence line conservatively bounds
the area.

The DQO process resulted in the assumption that corrective action is required in the area exhibiting
HCA conditions (the area within the inner fence). Figure B.3-1 shows the HCA boundary. Decision |
is considered resolved, because HCA conditions are known to exist within the inner fence, and the

fence line conservatively bounds the area.
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Figure B.3-1
CAU 415 HCA Boundary
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» Subsurface soils in the disposal trench are assumed to contain COCs that exceed FALs.
Therefore, Decision I is resolved.

* The natural drainages originating from the GZ area and the retention basin were investigated
in December 2013. Completion of both a visual survey and radiological (FIDLER) survey did
not identify any elevated radiological readings or other biasing factors. Therefore, Decision I
is resolved for the drainage system, as there are no contaminants present above a FAL.

* The pole-mounted transformers at CAU 415 potentially contain dielectric fluids with PCBs.
Visual inspection of the pole-mounted transformers in 2013 did not indicate any evidence of
leaks or soil staining in the area below the transformers. However, because the transformers
have the potential to release COCs to the soil in excess of a FAL, corrective action (removal of
the transformers) is required.

As information exists that the conditions described above are present, Decision I is resolved;

corrective action is required; and Decision II must be resolved.
The Decision II statement is as follows:

* “Have the CAU 415 closure objectives been met?”

The CAU 415 closure objectives are defined as follows:

* For the Pu-contaminated soil, the closure objective is to determine the corrective action
boundary (i.e., the area exceeding 25 mrem/IA-yr and the area exceeding HCA conditions).

» For the disposal trench, the closure objective is to determine the lateral extent of the buried
contaminated vehicles and debris, defined as the extent of the anomalies detected in the

geophysical survey.

» For the drainage system, it has been determined that no contaminants exist above a FAL;
therefore, Decision II is not required.

* For the pole-mounted transformers, the closure objective is removal of the transformers.

If sufficient data are not available to meet the closure objectives, then site conditions will be

reevaluated, and further consultation with NDEP and the stakeholders is required.
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B.3.2 Alternative Actions to the Decisions

This section identifies actions that may be taken to solve the problem depending on the possible

outcomes of the investigation.

B.3.2.1 Alternative Actions to Decision |

For the Pu-contaminated soil and the disposal trench, if it is determined that sufficient data are not
available to make a corrective action decision, then the stakeholders will be consulted and a revised
closure strategy for CAU 415 will be developed. If the available existing data are sufficient, then

corrective action is required, and the details of closure will be presented in the CR.

For the drainage system, no FAL is exceeded; further assessment is not required; and no corrective

action is necessary.

For the pole-mounted transformers, if contaminants exceeding a FAL are not present, then corrective
action is not required. Because it is assumed that contaminants are present, and a FAL is exceeded,

the corrective action to remove the transformers will be conducted.

B.3.2.2 Alternative Actions to Decision Il

For the Pu-contaminated soil and disposal trench, if the lateral and vertical extent of the area
exceeding 25 mrem/yr or HCA conditions have not been defined, then the CAU 415 stakeholders will

be consulted and a revised closure strategy will be developed.

For the drainage system, it has been determined that no contaminants exist above a FAL; therefore,
Decision II is not required. For the pole-mounted transformers, the corrective action of removal will

be conducted; therefore, Decision II is resolved.

If sample analytical results are not sufficient to characterize all generated wastes, then additional
waste characterization samples may be collected. If available information is not sufficient to evaluate
the potential for migration of COC contamination beyond the corrective action boundary, then
additional information may be necessary. If sufficient information is not available to confirm that
closure objectives have been met, then further consultation with NNSA/NFO, NDEP, and the

stakeholders is required. Otherwise, collection of additional information is not required.
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B.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.

B.4.1 Information Needs

Sufficient information exists to determine that corrective action is required for the following

release components:

1. Soils in the GZ area of CAU 415 are present that exceed the FALs.

2. HCA conditions are present within the inner fenced area of the site. Therefore, an HCA
boundary has been conservatively established at the inner fence.

3. Based on process and historical information, buried contamination is assumed to exceed the
FALs in the disposal trench.

4. The pole-mounted transformers are assumed to contain PCBs exceeding a FAL.

Investigation of the drainages originating from the CAU 415 GZ did not identify any elevated
radiological readings or other biasing factors. Therefore, no corrective action is necessary for the

drainage system.
Decision II will be resolved using the following methods:

- For the Pu-contaminated soil, the 25 mrem/IA-yr boundary will be established through the
correlation of TED at sample locations and radiation survey results. A boundary will then
be established at the radiation survey isopleth that corresponds to the 25-mrem/yr FAL. An
HCA boundary has been conservatively established at the inner fence that bound the area
with known HCA conditions.

- For the disposal trench, buried contamination is assumed to exceed the FALs. The extent of
contamination will be determined using the results of the geophysical survey that delineate

the extent of the buried anomalies.

- For the pole-mounted transformers, the transformers will be removed, therefore resolving
Decision II.
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For investigation-derived waste (IDW) and potential remediation wastes (if generated), samples of
the waste or environmental media must provide sufficient information to characterize the wastes for
disposal. If additional information is needed to confirm that closure objectives have been met, then
further consultation with NNSA/NFO, NDEP and the stakeholders is required.

B.4.2 Sources of Information

Previous investigation data—including aerial and ground-based surveys, soil sampling, and TLD
data—provide valuable information to evaluate Decision I and II. This information includes

the following:

*  Ground-Based Radiological Surveys. Multiple ground-based radiological surveys have been
conducted at the CAU 4135 site since completion of the test in 1957.

- Loose, unbound survey forms were found in the historical records for surveys conducted in
December 1964 (Author Unknown, 1964); May 1970 (Author Unknown, 1970); May 1991
(Author Unknown, 1991); August 1992 (REECo, 1992); and September 1996 (BN, 1996).
These surveys targeted the fenced area around CAU 415 GZ.

- In May 1993, an in situ survey was conducted in support of a soil sampling effort
(Colton, 1993). The presence of Am-241 was detected at 91 of the 93 locations, ranging in
activity from 1 to 543,700 pCi/g.

- In December 2013, a ground-based radiological survey was conducted in support of site
investigation activities at the CAU 415 site. The survey consisted of a GPS-assisted
continuous scanning survey using a FIDLER instrument. The survey included transects
along radials from the GZ outward to beyond the CA fence line.

»  Aerial Radiological Surveys. Acrial radiological surveys were conducted in 1977
(Fritzsche, 1979) and 1997 (NNSA/NSO, 2009). The surveys were conducted using
helicopters that flew at an altitude of 100 ft (30 m) (1979 survey) and 50 ft (15 m)
(1997 survey) above the ground surface. The 1997 Am survey results are presented in
Figure 2-2.

» Soil Sampling and TLD Results. Analytical data were collected from soil sampling events

conducted in 1998 and 2013 at CAU 415. In addition to the soil samples collected during the
2013 site investigation, TLDs were placed at each sample location to calculate external dose.
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B.5.0 Step 4 - Define the Boundaries of the Study

Step 4 of the DQO process defines the target population of interest and its relevant spatial boundaries,
specifies temporal and other practical constraints associated with sample/data collection, and defines

the sampling units on which decisions or estimates will be made.

B.5.1 Target Populations of Interest

The population of interest to resolve Decision I (Does contamination exist at the release site that
exceeds FALs?) for the Pu-contaminated soil is any location within the site that is contaminated with
any contaminant above a FAL. For the disposal trench, it is the presence of buried radiological
contamination. The population of interest for the drainage system is any sedimentation area within the
drainage system that is contaminated with any contaminant above a FAL. For the pole-mounted
transformers, the population of interest is the transformers that are assumed to contain PCBs that, if
released, could cause soil to exceed the FALs. As information exists that all of these conditions are

present, Decision I is resolved.

The populations of interest to resolve Decision II (Have the CAU 415 closure objectives been met?)

are as follows:

» For the Pu-contaminated soil, it is the set of locations bounding contamination exceeding a
FAL in lateral and vertical directions.

» For the disposal trench, it is the lateral extent of the buried radiologically contaminated
vehicles and debris.

* For the drainage system, it is the extent of the sedimentation area.
* For the pole-mounted transformers, it is the extent of the area contaminated above the FALs.

* For IDW and remediation wastes, the population of interest is the data required to characterize
the waste for disposal.

B.5.2 Spatial Boundaries

Spatial boundaries are the maximum lateral and vertical extent of expected contamination that can be

supported by the CSM. For CAU 415 the maximum vertical extent is expected to be 15 ft, and the
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lateral extent is expected to be 2 miles (mi). Although it is estimated that 95 percent of the Pu from
the safety test is located within the top 5 cm of soil (Essington et al., 1976), the maximum vertical
extent of contamination is based upon the depth of the vehicle burial in the disposal trench, which is
estimated at 15 ft. The lateral boundary of contamination is based upon the extent of detectable
activity measured by the 1997 aerial radiological survey of the CAU 415 site (NNSA/NSO, 2009).
The extent of the radioactivity measured by the aerial radiological survey extends to the east and to
the northwest approximately 2 to 3 mi. The lateral boundary also encompasses the entire area within

the present CA. The Decision II spatial boundaries are summarized as follows:

* Vertical. 15 ft bgs
* Lateral. 2 mi from GZ
COCs found beyond these boundaries may indicate a flaw in the CSM and may require reevaluation

of the CSM before the investigation can continue.

B.5.3 Practical Constraints

Practical constraints (e.g., activities by other organizations, utilities, important cultural resources,
threatened or endangered animals and plants, unstable or steep terrain, and/or access restrictions) may
prevent the ability to investigate this site. Practical constraints that have been identified specific to

CAU 415 include military activities at or near the site that will preclude access to the site.

B.5.4 Define the Sampling Units

The scale of decision making refers to the smallest, most appropriate area or volume for which
decisions will be made. The scale of decision making in Decision I is the contamination associated
with a specific release or CAU component. The presence of a COC associated with a release will
cause the determination that the release requires further evaluation. The scale of decision making for
Decision II is defined as a contiguous area containing a COC originating from a release. Resolution of

Decision II requires this contiguous area to be bounded laterally and vertically.
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B.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.

B.6.1 Population Parameters

Population parameters are the parameters that will be compared to action levels.

Decision I. For the Pu-contaminated soil, the population parameter is the calculated TED from each
location or the presence of HCA conditions. For the disposal trench, the population parameter is TED
in the subsurface soil in the trench, which is assumed to exceed the FAL. For the drainage system, the
population parameter is the calculated TED from each location. For the transformers, the population
parameter is dielectric fluids containing contaminants that, if released, could cause future soil

contamination at levels exceeding a FAL.

Decision II. For the Pu-contaminated soil, the population parameters include (1) for radiological
dose, the correlation value (1* value) resulting from the relationship of the calculated TED with the
radiological survey results; and (2) for removable contamination, the area that meets HCA conditions.
For the disposal trench, the population parameter is geophysical survey results. For the transformers,

the population parameter is the area of soil that exceeds the FAL.

B.6.2 Preliminary 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.
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The FALs will be established using the RBCA process described in the Soils RBCA document
(NNSA/NFO, 2014). This process conforms with NAC 445A.227, which lists the requirements for
sites with soil contamination (NAC, 2012a). For the evaluation of corrective actions, NAC
445A.22705 (NAC, 2012b) requires the use of ASTM Method E1739 (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 or to establish that corrective action is not necessary.” For the
evaluation of corrective actions, the FALs are established as the necessary remedial standard. The
RBCA process as described in the Soils RBCA document defines three tiers (or levels) of evaluation

involving increasingly sophisticated analyses.

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 CR.

B.6.2.1 Chemical PALs

Except as noted herein, the chemical PALs are defined as the Region 9 Regional Screening Levels for
chemical contaminants in industrial soils (EPA, 2013). Background concentrations for RCRA metals
will be used instead of screening levels when natural background concentrations exceed the screening
level (e.g., arsenic on the NNSS). 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 NTTR (formerly the Nellis Air Force Range)

(NBMG, 1998; Moore, 1999). For detected chemical COPCs without established screening levels, the
protocol used by EPA Region 9 in establishing screening levels (or similar) will be used to establish
PALs. If used, this process will be documented in the CR. Because no environmental media was
identified with the potential for chemical contamination, action levels for chemical constituents were

not used in evaluating DQO decisions.

B.6.2.2 Radionuclide PALs

The PAL for radioactive contaminants is a TED of 25 mrem/yr, based upon the Industrial Area

exposure scenario. Because the CAU 415 stakeholders agreed to use an Industrial Area land use
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scenario, the radionuclide PALs were established as the FALs for CAU 415. The Industrial Area
exposure scenario is defined in the Soils RBCA document (NNSA/NFO, 2014).

The TED is calculated as the sum of external dose and internal dose. External dose is determined
directly from TLD measurements. Internal dose is determined by comparing analytical results from
soil samples to RRMGs that were established using the RESRAD computer code (Yu et al., 2001).
The RRMGs are radionuclide-specific values for radioactivity in surface soils. The RRMG is the
value, in picocuries per gram of surface soil, for a particular radionuclide that would result in an
internal dose of 25 mrem/yr to a receptor (under the appropriate exposure scenario) independent of
any other radionuclide (assuming that no other radionuclides contribute dose). In the RESRAD
calculation, several input parameters are not specified so that site-specific information can be used.
The default and site-specific input parameters used in the RESRAD calculation of RRMGs for each
exposure scenario and the RRMG values are presented in the Soils RBCA document

(NNSA/NFO, 2014).

B.6.3 Decision Rules

Decision I Rules

+ If the radiological dose or removable contamination levels are inconsistent with the CSM or
extend beyond the spatial boundaries identified in the DQOs, then work will be suspended and
the closure strategy will be reconsidered.

* For the Pu-contaminated soil and the disposal trench, if the radiological dose exceeds the FAL
or HCA conditions exist, then corrective action is required, else no further action.

» For the drainage system, if the radiological dose exceeds the FAL, then corrective action is
required, else no further action.

» If debris is present that contains contaminants that, if released, have the potential to cause
future soil contamination at levels exceeding a FAL, then a corrective action is required, else
no further action.

Decision II Rules

* For the Pu-contaminated soil, drainage system, and transformers, if available information is
adequate to determine the extent of radiological dose above the FAL and the extent of HCA
conditions, then the corrective action boundary can be established, else further consultation
with NDEP and the stakeholders is required.

UNCONTROLLED When Printed



CAU 415 SAFER Plan
Appendix B

Revision: 0

Date: April 2014

Page B-24 of B-34

For the disposal trench, if the geophysical survey results define the lateral extent of the buried
contaminated vehicles and debris, then close in place with URs, else further consultation with
NDEP and the stakeholders is required.

If sufficient information is not available to determine potential remediation waste types and

evaluate the feasibility of remediation alternatives, additional waste characterization samples
may be collected, else no further investigation will be necessary.
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B.7.0 Step 6 - Specify Performance or Acceptance Criteria

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

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

B.7.1 Decision Hypotheses

The baseline condition (i.e., null hypothesis) and alternative condition for Decision I are as follows:

* Baseline condition. The baseline condition assumes COCs are present exceeding a FAL. For
the Pu-contaminated soil component, sufficient information exists to determine the presence
of dose exceeding a FAL and the presence of HCA conditions. For the disposal trench
component, it is assumed that the buried contaminated vehicles and debris exceed a FAL
based upon historical information. For the pole-mounted transformers, it is assumed the
transformers contain a COC exceeding a FAL. Decision I has been resolved for all three
release components.

» Alternative condition. Decision I has been resolved for all three release components.
Therefore, there is no alternative condition to consider.

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; therefore, CAU 415 closure
objectives have not been met.

* Alternative condition. The extent of a COC has been defined; therefore, CAU 415 closure
objectives have been met.

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

be established qualitatively by the following:

* Developing a CSM (based on process knowledge) that is agreed to by stakeholder participants
during the DQO process.

» Testing the validity of the CSM based on investigation results.

» Evaluating the quality of data based on DQI parameters.
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B.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.

The false-negative decision error (where consequences are more severe) for CAU 415 is controlled

by the following criteria:

»  For Pu-contaminated soil and the drainage system:

- For Decision I, having a high degree of confidence that the data will identify a COC if
present anywhere within the release.

- Having a high degree of confidence that the analyses conducted were sufficient to detect
any COCs present in the samples.

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

- For Decision II, having a high degree of confidence that the data identify the extent
of COCs.

- Using an established methodology for calculating TED (NNSA/NFO, 2014).
»  For the disposal trench and the pole-mounted transformers:

- For Decision I, conservative assumptions are being made to assume the presence of COCs
that exceed the FAL.

- For Decision II for the disposal trench, having a high degree of confidence that the physical
extent of the geophysical anomalies bounds the COC contamination. For the pole-mounted
transformers, having a high degree of confidence that the extent of the COC contamination
in soil was identified.

B.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, overly conservative corrective action

boundaries, or implementation of unnecessary administrative or engineering controls.
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For the Pu-contaminated soil and the drainage system, false-positive results could be due to overly
conservative estimates for the calculation of TED to determine corrective action boundaries and/or

inaccurate inputs.
To control against false-positive error, the following actions will be implemented:

» TED will be determined based on available historical and recent site investigation data.

» Readily accepted, established, and approved procedures will be used to calculate TED and
determine the corrective action boundary for CAU 415.

For the disposal trench, false-positive results would mean that the assumed contamination in the
disposal trench is either not present at all or present to a lesser extent than identified with the
geophysical survey. To control against false-positive error, a thorough instrument check was
performed before and after the geophysical survey. The operator who conducted the survey was
trained and qualified to conduct the geophysical survey, and there is high confidence that the
instrument used to conduct the survey was capable of detecting buried metallic objects in the trench.

A false-positive decision error would have little to no impact to environmental risk.

For the pole-mounted transformers, false-positive results would mean that the transformers were
incorrectly identified as containing a contaminant (i.e., PCBs) exceeding a FAL. Because the
transformers are assumed to contain PCB-dielectric fluid and will be removed, there is no additional

environmental risk.
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B.8.0 Step 7 - Develop the Plan for Obtaining Data

Step 7 of the DQO process selects and documents a design that will produce data that exceeds
performance or acceptance criteria. In order to resolve Step 7 of the DQO process, the following

actions will be implemented:

+ Existing available information will be evaluated to resolve DQO decisions for the
Pu-contaminated soil and the disposal trench components.

* The corrective action of removal will be implemented for the pole-mounted transformers.

Section B.8.1 contains information about gathering and evaluating the necessary existing data to
resolve DQO decisions for the Pu-contaminated soil and the disposal trench components.

Section B.8.2.2 contains general information regarding the pole-mounted transformers. All debris is
evaluated against the criteria listed in the Soils RBCA document (NNSA/NFO, 2014) to determine
the need for corrective action. For the pole-mounted transformers, the corrective action of removal
will be conducted. Visual survey of the pole-mounted transformers did not indicate any biasing

factors indicating the presence of COCs in surface soils.

B.8.1 Decision |

B.8.1.1 Pu-Contaminated Soil and Disposal Trench

The objective of the CAI for the Pu-contaminated soil is as follows:

1. Compile and evaluate current relevant data to determine the radiation survey isopleth that
correlates to the 25-mrem/yr boundary, based upon the Industrial Area exposure scenario.

2. Define the corrective action boundary that bounds the area exceeding HCA criteria.

The objective of the CAI for the disposal trench component is as follows:

1. Define the extent of the anomalies detected in the geophysical survey of the trench to bound
the extent of COC contamination exceeding the FAL.
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The relevant data for determination of the Industrial Area, HCA, and disposal trench boundaries will

come from the following sources:

- Aerial radiation surveys

- Ground-based radiological surveys

- Analytical data

- TLD data

- Historical and technical data from the Safety Experiment Program
- Geophysical survey

After data gathering and compilation, the data are evaluated for quality. If existing data and/or data
quality are found to be insufficient, then further consultation with NDEP and the stakeholders is

required. A DQA was conducted for CAU 415 and is presented in Appendix F. This assessment
concluded that soil and TLD data are acceptable for use in making DQO decisions for CAU 415.

Figure B.8-1 shows the TEDs at sample locations from the 1998 and 2013 investigation activities at
CAU 415.

B.8.1.2 Pole-Mounted Transformers

The pole-mounted transformers are assumed to contain dielectric fluids with PCBs and will be
removed from the poles and sampled for waste disposition. See Figure 2-8 for the location of the
transformers at CAU 415. Because visible soil staining or other biasing factors are not present, no soil

sampling is required.

B.8.1.3 Drainage System

The natural drainages originating from the GZ area and the retention basin were investigated in
December 2013. Completion of both a visual survey and radiological (FIDLER) survey did not
identify any elevated radiological readings or other biasing factors. Therefore, Decision I is resolved

for the drainage system, as there are no contaminants present above a FAL
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B.8.2 Decision Il

B.8.2.1 Pu-Contaminated Soil and Disposal Trench

To meet the DQI of representativeness for Decision II for the Pu-contaminated soil release, data must
be sufficient to determine the corrective action boundary for the area exceeding 25 mrem/IA-yr and
the area exceeding HCA conditions. Decision II for the burial trench is based upon the geophysical
data required to determine the extent of the anomalies.

B.8.2.2 Pole-Mounted Transformers

For the pole-mounted transformers, Decision II is unnecessary, following the corrective action of

removal of the potentially PCB-containing transformers.

B.8.2.3 Drainage System

For the drainage system, it has been determined that no contaminants exist above a FAL; therefore,

Decision II is not required.
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C.1.0 Previous Studies

The following is an annotated list of records, by year, relating to the historical operations and
potential contamination at the CAU 415 site. This list of records is not a comprehensive list of all

documents associated with the Project 57 experiment or referenced in this SAFER.

1957
» Test Director's Report on Operation Plumbbob (Johnson, 1957). This report provides a
summary of the approach, objectives, and conclusions of the four experimental programs
(Programs 71-74) of Project 57. The report notes that not all data have yet been processed at
the time of its writing. Only a small portion of this large report is dedicated to Project 57
(pp. 51-54).
1958

*  Operation Plumbbob - Preliminary Report, Summary Report, Test Group 57 (Shreve, 1958).
This report provides a detailed account of the genesis of Project 57, the objectives of each of
the four experimental programs, and the results to date. Also includes limited information on
the long-term and anniversary studies for each experimental program.

*  Plumbbob On-Site Rad-Safety Report (REECo, 1958). This report summarizes the pre- and
post-test radiation safety support provided to the Project 57 test. Details the layout of the
decontamination building, including a schematic, and describes the decontamination area
(e.g., parking areas, hot water supply). Provides fairly detailed account of the pre- and
post-test handling of the fallout trays placed for the experimental programs. Also includes a
detailed accounting of personnel and equipment decontamination activities conducted in
support of the test. Only a small portion of this large report is dedicated to Project 57

(pp. 14-25).

—
(=)
—

*  Surface Alpha Monitoring as a Method of Measuring Plutonium Fallout; Operation
Plumbbob (Butler and Miller, 1961). This report provides the detailed results of the surface
alpha monitoring program (Program 74) associated with the Project 57 test.

*  Biomedical and Aerosol Studies Associated with a Field Release of Plutonium, Operation
Plumbbob (Wilson et al., 1961). This report provides the detailed results of the animal studies
program (Program 72) associated with the Project 57 test. Limited information on the
decontamination of study animals and the disposal of animal remains is provided. The report
also provides the results of the air sampling program conducted in conjunction with the
animal studies.
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Monitoring and Decontamination Techniques for Plutonium Fallout on Large Area Surfaces;
Operation Plumbbob (Dick and Baker, 1961). This report is a detailed discussion of the
results of Program 73, which included studies on Pu decontamination techniques and
monitoring methodologies. The report discusses the effectiveness of land-surface and
hard-surface Pu decontamination methods and available air and soil sampling techniques. The
results of associated anniversary studies (1 and 2 years after the test) are also presented.

“Physical and Chemical Characteristics of Plutonium in Existing Contaminated Soils and
Sediments” (Tamura, 1975a). This analysis concluded that site soils are high in sand and low
in clays. The highest level of Pu occurs in the medium silt fraction; however, the highest
contributor to total Pu was the coarse silt fraction. This was due to the fact that there was
usually twice as much coarse silt as there was medium silt in the collected samples. This study
suggested that Pu in silts is probably present as an oxide and as a polymeric form in clay.

“Characterization of Plutonium in Surface Soils from Area 13 of the Nevada Test Site”
(Tamura, 1975b). This document summarizes the results of nine surface soil samples

(0 to 5 cm) taken from the CAU 415 site in Area 13. Particle size separation was performed,
and each particle size fraction from seven of the samples was analyzed for Pu. The course silt
fraction was determined to contain the highest percentage of Pu in the soil. Results were
compared to similar studies conducted at the Oak Ridge National Laboratory and Mound
Laboratory for comparative purposes.

“Feasibility and Alternate Procedures for Decontamination and Post Treatment Management
of Pu-Contaminated Areas in Nevada” (Wallace and Romney, 1975). Seventeen years after
the Project 57 experiment, the site was revisited to evaluate vegetative recovery and compare
soil surface conditions. The results show that the plowed and scraped areas had recovered well
with an estimated 25 percent of vegetation coverage when compared to adjacent nondisturbed
areas. Areas treated with road oil appeared approximately the same as untreated areas except
for some remaining oil residue.

“Plutonium, Americium, and Uranium Concentrations in Nevada Test Soil Profiles”
(Essington et al., 1976). This report provides a summary of soil profile samples collected by
the NAEG from five nuclear safety test sites on the NNSS and NTTR (Double Tracks; Clean
Slate 1, 2, and 3; Project 57; GMX; and Area 11). The profile samples were analyzed for Pu,
Am, and in some cases U. The samples were collected in order to estimate the depth of
radionuclide penetration and level of contamination at specific sampling depths. Results
indicated that approximately 95 percent of the Pu from the safety experiments examined is
located in the top 5 cm of soil.
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“Revised Total Amounts of *****°Pu in Surface Soil at Safety-Shot Sites” (Gilbert, 1977). This
report provides corrected estimates of Pu-239/240 in surface soils (0 to 5 cm) for 10 safety
shot sites on the NNSS, Tonopah Test Range, and NTTR, including the Project 57 site. The
adjustments were the result of using more accurate estimates for the sizes of Am activity strata
than originally reported. Based on ground-based radiation surveys using a FIDLER, the
estimated inventory of Pu-239/240 remaining in the surface soil (0 to 5 cm depth [0 to 2 in.])
at the site is 46 + 9 curies (Ci) covering a 4,017,000-square-meter (993-acre) area.

An Aerial Radiological Survey of Area 13 Nevada Test Site (Fritzsche, 1979). Using
information from the 1977 aerial radiation survey, the total inventory of Am-241 at the site
was estimated at 9.6 Ci. This estimate was then used to calculate the Pu-239/240 inventory.
Assuming that most of the Am-241 was on the surface, the total inventory of Pu-239/240 was
estimated at 62.1 Ci.

“Estimates of Amounts of Soil Removal for Cleanup of Transuranics at NAEG Offsite
Safety-Shot Sites” (Kinnison and Gilbert, 1980). In 1980, available data were used to estimate
the amount of soil removal necessary to achieve a remediation action level of 160 pCi/g of Pu.
It was determined that roughly 198,000 tons of the top 6 in. of soil would need to be
removed from an area covering 269 acres. This equates to a soil volume of roughly

210,000 cubic yards.

Safety Experiments November 1955 — March 1958 (Massie and Gravitis, 1982). This report
provides an overview of the four Project 57 experimental programs, and includes the various
personnel and organizations involved. This report also summarizes the radiological safety
support for the project.

“Redox Reactions Involving Chromium, Plutonium, and Manganese in Soils” (Amacher and
Baker, 1982). Available data from the soil and plant studies suggest that Pu shows little
dispersion and low bioavailability.

“Soil Investigations for the Nevada Applied Ecology Group: A Historical Review and Current
Status” (Essington, 1987). This report provides a brief historical review of soil studies
conducted by the NAEG at several safety and nuclear experiment sites, including the

CAU 415 site. The document discusses the collection of soil, vegetation, and animal samples;
resuspension studies; vertical soil profiles; determination of Pu ratios; and radiation surveys
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using a FIDLER. Based on soil profiles, it was estimated that better than 90 percent of the
Pu-239/240 was concentrated in the top 5 cm (2 in.) of soil. This is consistent with other

findings on the NNSS (Friesen, 1992; Misra et al., 1993).

An In-Situ Radiological Verification Survey of the Area 13 (Project 57) Nuclear Safety Test
Site (Colton, 1993). This document reports the results of the in situ radiation survey of 93
locations at the CAU 415 site using a high-purity germanium (HPGe) detector. The purpose of
the in situ survey was to estimate the concentrations of Am-241 and Pu-239 in soil, and target
the collection of soil samples for further research. The HPGe survey was conducted as a
supplement to a FIDLER presurvey conducted in March 1993. The presence of Am-241 was
detected at 91 of the 93 locations, ranging in concentrations from 1 to 543,700 pCi/g. The
gamma-energy spectra acquired at the two highest FIDLER-detected activity locations
revealed the presence of Pu-239, exhibiting an HPGe-estimated soil concentration of
approximately 1,319,000 and 205,000 pCi/g, respectively. As a result of the in situ survey,
approximately 10 tons of soil (40 drums) was collected to support the
Plutonium-Contaminated Soil Cleanup Demonstration Project.

“Measurements of Plutonium and Americium in Soil Samples from Project 57 Using the
Suspended Soil Particle Sizing System (SSPSS)” (Shafer et al., 2001). This study was
performed on soil samples from the CAU 415 site to determine Pu and Am activities in
relation to soil particle size. This study concluded that the mean activity of Pu and Am on
aerodynamically separated samples increased as the particle size increased.

Posting the Contamination Area at Project 57 (NSTec, 2007). In October 2007, a
ground-based radiation survey was conducted at CAU 415 to verify the extent of surface
contamination and update the radiological postings to meet current regulatory requirements.
This effort was completed as part of the DOE Occupational Radiation Protection program
governed by 10 CFR 835 (CFR, 2014). The survey identified surface contamination on the
ground surface outside the outer fence. As a result, a new perimeter boundary was defined
approximately 300 ft from the outer fence. CA warning signs were posted every 200 ft around
this new boundary, and “No Access” signs were posted at the access road barricades.

Project 57 Radiological Survey Results and Recommendations (NSTec, 2012). This draft
paper presents the results of a ground-based radiation survey conducted at CAU 415 in 2012.
This effort was completed as part of the DOE Occupational Radiation Protection program
governed by 10 CFR 835 (CFR, 2014). The survey locations were at the CA boundary
(approximately 300 ft out from the existing outer fence) and 25 ft out from the boundary
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around the entire site perimeter. Of the 1,350 survey locations, 1 location on the east side of
the site had elevated removable radiological contamination in excess of CA levels. The paper
recommends that the soil at this elevated location be removed, rather than expanding the

CA boundary.
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D.1.0 Dose Calculations

Soil and TLD data are used to calculate a TED that could potentially be received by a human receptor
at the site. The following subsections discuss the process for evaluating the soil and TLD data in

terms of dose, so the data may be compared directly to the dose-based radiological FAL.

D.1.1 Internal Dose Estimates

Internal dose was estimated using the radionuclide analytical results from soil samples and the
corresponding RRMG (NNSA/NFO, 2014). The internal dose RRMG concentration for a particular
radionuclide is that concentration in surface soil that would cause an internal dose to a receptor of
25 mrem/yr under the appropriate exposure scenario, independent of any other radionuclide and
assuming that no other radionuclides contribute dose. The internal dose RRMG for each detected
radionuclide (in pCi/g of soil) was derived using RESRAD computer code (Yu et al., 2001) under the
appropriate exposure scenario (NNSA/NFO, 2014). The RESRAD data have been included in
Attachment D-1.

The total internal dose corresponding to each surface soil sample was calculated by adding the dose
contribution from each radionuclide. It was necessary to infer the Pu activities in the soil samples,
rather than rely on the isotopic Pu values in order to address a potential bias inherent to the isotopic
analytical method. Pu activity in soil can only be adequately quantified using alpha spectroscopy
(i.e., isotopic analysis). This analytical method uses a very small volume of soil (1 to 2 grams) that
represents a fraction of the original soil sample. Am and Pu isotopes may be present in soil in the
form of small particles that may or may not be captured in a small soil sample of 1 to 2 grams.
Because individual particles of these radionuclides can make a significant impact on analytical results
(i.e., bias the results high or low), small volume soil samples taken from the same site can produce
analytical results that are very different. However, the Am and Pu isotopes are co-located

(e.g., Am-241 is a daughter product of Pu-241), and the relative concentrations between different
samples from the same site (i.e., the ratio of Am to Pu isotope concentrations) should be equal. Based
on process knowledge and demonstrated by analytical results from previously sampled Soils sites, the
ratios between Am and Pu isotopes in soil contamination from any given source is expected to be the

same throughout the contaminant plume at any given time. Therefore, if the ratios are known and one
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of these isotopic concentrations is known, the concentrations of the other isotopes can be estimated.
Am-241 is reported by the gamma spectroscopy method as well as the isotopic Am method. Because
the gamma spectroscopy measurement is based on a much larger volume of soil (usually 1 liter), the
probability of the result being representative of the sampled site is much improved. Thus, inferred
Pu values were calculated using the gamma spectroscopy Am-241 results and the ratios of Pu

isotopes to Am-241.

For each soil sample (i.e., all 1998 and 2013 soil samples), the radionuclide-specific analytical result
was divided by its corresponding internal dose RRMG to yield a fraction of the 25-mrem/yr dose and
then multiplied by 25 to yield an internal dose estimate in mrem/yr at that sample location, in

accordance with the following formula:

Internal Dose (mrem/yr) = [Analytical result (pCi/g)/Internal Dose RRMG (pCi/g)] x 25 mrem/yr

The internal doses for all radionuclides detected in a soil sample were then summed to yield an

internal dose for that sample.

D.1.2 External Dose Calculations

The TLDs placed at CAU 415 contain four individual elements. External dose at each TLD location
was determined using the readings from TLD elements 2, 3, and 4; data from element 1 are not
relevant to the determination of the external dose for the purpose of the CAU 415 investigation. Each
of the elements is considered to be a separate, independent measurement of external dose. The

95 percent UCL of the average of these measurements was calculated as the external dose for each
TLD location. Estimates of external dose at the CAU 415 site are net values (i.e., background
radiation dose has been subtracted from the raw result). The background dose at CAU 415 was

determined to be the average of the background TLD results from locations BO1 and B02.

Eight TLDs, including two background TLDs, were deployed at CAU 415 in December 2013. All of
the TLDs, with the exception of the single TLD at the GZ sample location, were retrieved in April
2014. The decision not to retrieve the GZ TLD was made to keep worker exposure as low as
reasonably achievable, because the GZ area is an HCA where removable contamination is easily

transferred to site workers. The lack of TLD data from the GZ sample location did not impact any
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DQO decisions because the GZ area requires corrective action based on estimated internal dose alone

(i.e., internal dose at GZ is greater than 25 mrem/IA-yr).

Table D.1-1 lists the 95 percent UCL of the average for the five 2013 soil sample locations, which
were used in the calculation of TED at these sample locations. For surface soil sample locations
where TLD data were not available (i.e., all 1998 sample locations and 2013 GZ location), external

dose was initially estimated using the RRMGs in the following formula:

External Dose (mrem/yr) = [Analytical result (pCi/g)/TED RRMG (pCi/g)] x 25 mrem/yr

Experience at other Soils Activity sites has shown that external dose calculated using the RRMGs
generally underestimates external dose. To account for this underestimation, an additional measure of
conservatism was applied to the CAU 415 data. External dose was first calculated for all sample
locations (1998 and 2013) using the above formula. Table D.1-1 lists the RRMG-derived external
dose estimates for each sample location. Figure 2-2 shows the sample locations referenced in the
table. For the five 2013 sample locations with direct TLD measurements, each measurement was
compared to the calculated RRMG-derived external doses for that sample location. This comparison
revealed that external dose was underestimated in four of the five TLDs. One of these four
measurements (NW2) was 17 times less than the RRMG-derived external dose estimate, and the fifth
TLD measurement (E1) was 6 times greater than the RRMG-derived external dose estimate. These
two measurements were used in the calculation of TED at the E1 and NW2 sample locations, but
were considered outliers when determining the ratio to be applied to the sample locations without
TLD data. Thus, the average of the ratio of the RRMG-derived external dose and the actual TLD
reading from the three remaining sample locations (E2, E3, and NW1) was applied to the 1998 and
GZ sample locations to estimate external dose at these locations. This resulted in an estimated
TLD-equivalent external dose at each of the soil sample locations where direct TLD measurements
were not available. In each case, application of this ratio increased the estimated external dose,
incorporating additional conservatism into the dose calculations. This TLD-equivalent external dose

was then used in the calculation of TED at each sample location without TLD data.
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Table D.1-1
External Dose Estimates for 1998 and 2013 Soil Samples
Sample | RRMG - Derived | TLD - External Esém?\tli‘l’e:l")
Location (ﬁ:?;:nal: pl':)_ ;)’?)e (mrgrzlslz-yr) External Dose
(mrem/IA-yr)
1 1.3 - 2.2
2 0.2 - 0.3
3 0.4 - 0.6
4 0.2 - 0.3
5 8.8 - 14.8
6 23 ~ 3.9
7 1.6 - 26
9 0.5 - 0.9
E1° 1.2 7.3 -
E2 1.6 1.7 -
E3 0.6 1.4 -
NW1 43 7.1 -
NW22 1.7 0.1 -
987.0 - 1,646.1
GZ 653.5 - 1,090.0
700.1 - 1,167.7

®The TLD-external dose measurement from this sample location was determined to be an
outlier and was not used to determine the average of the ratio applied to the 1998 and
GZ sample locations to calculate a TLD-equivalent external dose.

-- = Not applicable.

D.1.2.1 Total Effective Dose

The calculated TED is the sum of the internal dose and the external dose for each sample location. For
grab soil sample locations where a TLD was not deployed (i.e., all 1998 sample locations and 2013
GZ location), TED was calculated as the sum of the estimated external dose (TLD-equivalent external
dose) and the single internal dose estimate. For grab soil sample locations where a TLD sample was
placed (i.e., five 2013 sample locations), TED was calculated as the sum of the 95 percent UCL of the

external dose and the single internal dose estimate.
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The calculated TED is an estimate of the true (unknown) TED. It is uncertain how well the calculated
TED represents the true TED. If a calculated TED were directly compared to the FAL, any significant
difference between the true TED and the measured TED could lead to decision errors. Soil samples at
CAU 415 were collected from locations of higher radioactivity surrounding GZ. Samples from these
biased locations will produce TED results that are higher than from adjacent locations of lower
radioactivity within the exposure area that is being characterized for dose. This will conservatively

overestimate the true TED of the exposure area and protect against false-negative decision errors.
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D.2.0 Establishing a Corrective Action Boundary

The establishment of corrective action boundaries is based on an assumed relationship between dose
(TED) and a response measured on radiation survey instruments (e.g., FIDLER, aerial survey
systems). As detailed in the Soil RBCA document (NNSA/NFO, 2014), the extent of a corrective
action boundary is defined as the area that encompasses radiation survey isopleths with a value that
corresponds to a TED of 25 mrem/yr. Due to some uncertainty in defining the extent of corrective
action boundaries, conservative estimates are used to protect against a false-negative decision error
(the potential for a receptor to receive a dose exceeding the 25-mrem/yr FAL outside the defined
boundary). As has been shown at each previously investigated Soils Activity site, this relationship is
linear and shows a distinct and positive relationship between TED and radiation survey values

(i.e., increasing doses result in a corresponding increase in radiation survey instrument readings).
Therefore, it is assumed that there exists a true linear relationship between true TED and emissions of
radioactivity for each release. This relationship is assumed to be a function of the mixture of
radioisotopes present at the release site and the ability of the radiation survey instrument to detect the
particular mixture of radiation emanating from the contaminants. This relationship is estimated by
regressing a linear relationship from estimates of TED (from soil and TLD samples) that are paired
with radiation survey readings from several sampling locations. Multiple types of radiation surveys
(e.g., FIDLER, aerial) may be used to determine the radiation survey type that best correlates with the

particular mixture of radioisotopes present at the release site.

For CAU 415, the best correlation was derived using the FIDLER data collected in 2013/2014 and the
calculated TEDs. The relationship between TED and FIDLER results was estimated from a simple
linear regression of paired calculated TED and radiation survey values for each sample location. A
numbered pair (FIDLER value, TED) was generated at each sample location. These numbered pairs
were statistically compared with one another, which resulted in a solution that represents the average
relationship of FIDLER values to TED values. If the strength of this relationship yields a correlation
factor (i.e., r* value) of 0.8 or greater, the relationship is considered statistically significant and the

data may be used with confidence to make DQO decisions.

The TED values used in the correlation are the calculated TED for judgmental samples from biased

sample locations (Section D.1.0). The values from the radiation surveys are based on either direct
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instrument readings at the TED location or on interpolated values from the survey. To protect against
a Decision II false-negative decision error (the potential for a receptor to receive a dose exceeding the
25-mrem/yr FAL outside the defined boundary), the Soils Activity uses a conservative estimate of the
radiation survey value corresponding to 25 mrem/yr. This is accomplished using the uncertainty of
how well the calculated relationship between TED and emitted radiation (i.e., the regression)
represents the assumed true relationship. This uncertainty includes the uncertainty of how well the
calculated TED represents true TED and the uncertainty of how well the radiation survey instrument
readings represent emitted radioactivity. This uncertainty is addressed by establishing a 95 percent
lower confidence limit of this relationship to conservatively estimate the FIDLER survey value that
would correspond to the FAL of 25-mrem/IA-yr. Based on this lower confidence limit, the FIDLER
survey value corresponding to the FAL is 5.45 multiples of background. Therefore, the FIDLER
survey isopleth at 5.45 multiples of background was used to define the 25-mrem/IA-yr boundary for
CAU 415 (Figure 4-1).

Some of the values in the relationship of FIDLER values to TED values are higher than the average,
and some are lower. Therefore, when the 25-mrem/IA-yr boundary is created, it is not uncommon to
show a small number of lower TED values within the boundary and/or a small number of
comparatively higher TED values outside the boundary. For example, a TED value of

18.8 mrem/IA-yr is shown outside the 25-mrem/IA-yr boundary northwest of GZ in Figure 4-1. This
value is greater than several of the TED values within the boundary. This is a result of the statistical

relationship established between the TED and FIDLER data.
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January 31, 2014

Technical Memorandum: Conduct of Geophysical Survey at Corrective Action
Unit 415

Introduction

A geophysical survey was conducted at Corrective Action Unit (CAU) 415 on December
22, 2013. The area surveyed is generally flat with the exception of a shallow (not more
than 2 feet deep) depression and low (not more than 2 feet height) mound which adjoin,
are linear, and oriented in a general north-south direction. The depression is to the
south of the mound. The vegetation consists of low desert scrub and grasses. There
was no metallic debris noted on the surface in the area surveyed. The objective of the
survey was to determine whether or not there are any buried metallic materials at this
location.

Equipment Used

An EM31-MK2 ground conductivity meter was used to conduct the survey. The EM31-
MK2 provides measurement of apparent conductivity and magnetic susceptibility to an
effective depth of 6 m. The instrument was manufactured by Geonics Limited of
Mississauga, Ontario, Canada.

Figure 1 shows an EM31-MK2 in use on a survey. A transmitter coil located at one end
induces circular eddy current loops in the earth. Under certain conditions, the magnitude
of any one of these current loops is directly proportional to the terrain conductivity in the
vicinity of that loop. Each one of the current loops generates a magnetic field which is
proportional to the value of the current flowing within that loop. A part of the magnetic
field from each loop is intercepted by the receiver coil on the opposite end of the
instrument and results in an output voltage which is linearly related to the terrain
conductivity.

An Archer 14802 Field personal computer (PC) with integrated Hemisphere XF101
global positioning system (GPS) receiver from Juniper Systems, Inc. of Logan, Utah
was used to collect the data produced by the EM31-MK2A. The data was reduced using
the DAT31MK2 software provided by Geonics. This software allows the user to reduce
the “raw” data files saved in the data-logger to files containing the UTM coordinates of
the data points, in meters, and the response values (quadrature-phase and in-phase)
generated by the EM31-MK2. All location data was converted to the project standard
UTM11 NAD 27 coordinate system using ArcMap Version 10 by esri (esri, 2012). The
EM31-MK2 response data, matched to the UTM11 NAD27 coordinates, was then
imported into Version 11 of the Surfer program by Golden Software of Golden, CO
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(Golden Software, 2013) for contouring and visualization. In addition, ArcMap was used
to plot the individual data points on an aerial photo of the site.

General Information Regarding the EM31-MK2 Instrument Response Data

The strength of the EM31-MK2 instrument response is relative. Itis a function of the
ability of the field generated by the coils to excite a response in an object. The
instrument response is affected by the size of the object, its conductivity and iron
content, and the distance of the object from the coils (i.e. depth of burial). As such, a
small piece of highly ferrous material at ground surface would yield a stronger response
than a larger non-ferrous but conductive object also on the surface. In addition, the
same piece of highly ferrous material will yield a stronger instrument response on the
surface than it will if buried and, is consequently, further from the coils.

The data-logger and Hemisphere XF101 GPS unit recorded the EM31-MK2 survey data
while the GPS unit was in motion during the conduct of the surveys. The coordinates of
the corners of the area surveyed were recorded with the same unit. Although it is not
generally the case, differences between a location surveyed with the GPS unit in motion
as compared to being held stationary may be different by as much as a few meters due
to the difference in the manner with which the GPS data was collected (i.e. stationary
versus in motion) and the number of satellites available at the time the location is
recorded. The EM31-MK2 survey data was collected in Universal Transverse Mercator
(UTM) 11 North World Geodetic System (WGS) 84 coordinates, in meters. As noted
above, this data was converted to the project standard of UTM 11 NAD 27 coordinates,
in meters, prior to use.

Conduct of the Geophysical Survey

The survey was conducted December 22, 2013. The area surveyed was approximately
25 m east to west, approximately 60 m north to south, and generally centered on the
depression/trench. The survey was walked in an east-west pattern. Each traverse was
generally parallel to and approximately two to three meters from the previous traverse.
Table 1 shows the survey file collected. Table 2 shows the coordinates of the corner
markers used to delineate the survey area. The corner marker data shown in Table 2
were surveyed-in using the Archer Field PC/GPS tool and were saved in the file
points.dbf. The points in the file for the “mid trench” and “open end” were not actually
taken in the depression but to the west of it and do not indicate the physical location of
the trench. Those points are not shown in Table 2.

Both the quadrature-phase and in-phase signals were recorded. The quadrature-phase
component gives the ground conductivity. The in-phase component is more sensitive to
the presence of large metallic objects. The instrument was carried as shown in Figure
1.
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Table 1 Summary of Data Files Collected

Raw Data Filename Date Comment

122208A.r31 12/22/2013 | Survey completed.

Table 2 Individual Points Surveyed

Location Coordinates
UTM 11 NAD 27 (m) Label Description
East North
596,578.0 4,130,419.5 ne corner northeast corner of the area surveyed
596,556.4 4,130,417.6 nw corner | northwest corner of the area surveyed
596,566.6 4,130,355.6 Sw corner southwest corner of the area surveyed
596,579.6 4,130,355.7 S€ corner southeast corner of the area surveyed

Survey Results

Figure 2 is a plot of the EM31-MK2 in-phase data superimposed over an aerial photo of
the survey area. Close examination shows a faint outline of the depression and mound.
The in-phase value in parts per thousand (ppt) at each data-point is represented by a
color. As each data-point is shown, the path walked to conduct the survey is clear. In
addition to the data-points, the locations of the markers placed at the corners of the
area surveyed are shown.

Figure 2 shows that for the majority of the area surveyed, the in-phase values were less
than O ppt. The points showing values greater than 0 ppt are all located in the area of
the shallow mound.

Figure 3 shows the same data contoured. Reference to the figure shows four anomalies
along a north-south line. The individual anomalies are oriented northwest to southeast.
Although it is difficult to discern the outlines of the objects causing the anomalies,
dimensions of around 2 m (6 ft) wide by 4 m (13 ft) long should be generally accurate. A
potential anomaly is also indicated on the figure. This anomaly could be due to lesser
amounts of metal than gives rise to the anomalies described above or could simply be
due to disturbance of the soll.
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Figure 4 shows that for the majority of the area surveyed, the quadrature-phase values
were less than 22.2 millimhos per meter (mmhos/m). The points showing values greater
than 22.2 mmhos/m are all located in the area of the shallow mound.

Figure 5 shows the same data contoured. Reference to the figure shows that with the
guadrature-phase data, the northernmost anomaly is relatively less pronounced and the
possible anomaly to the south is relatively more pronounced as compared to the in-
phase data.

Conclusions

An EM31-MK2 ground conductivity meter was used to conduct the survey. The results
of the survey are shown in Figures 2 through 5. Of particular interest with regard to the
detection of metal in the subsurface, are Figures 2 and 3 showing the in-phase data.
These figures reveal the presence of a series of four linear anomalies oriented along a
line running north-south. The individual anomalies are large, each approximately 2 by 4
m, and oriented northwest to southeast. There is a potential fifth anomaly, of lower
strength, immediately south of the anomalies described above. Other than the metal
causing the anomalies described above, there do not appear to be any significant
amounts of metal in the subsurface of the area surveyed (i.e. no other landfills).
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Figure 1 Photo of the EM31-MK2 in Use (Geonics, 2012)
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Figure 2 In-Phase Data from the EM31-MK2 Survey Showing Values Recorded at Individual Data-points

UNCONTROLLED When Printed




4,130,410

4,130,400

4,130,390

UTM 11 NAD 27 (m)

4,130,380

4,130,370

4,130,360

Explanation

[ |
Anomalies
Potential
Anomaly
2 a
596,560 596,570 596,580

UTM 11 NAD 27 (m)

B EM31-MK2 Survey Corner Markers
ppt - parts per thousand

Figure 3 In-Phase Data from the EM31-MK2 Survey Showing Kriged and Contoured Values
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Figure 4 Quadrature-Phase Data from the EM31-MK2 Survey Showing Values Recorded at Individual Data-points
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Figure 5 Quadrature-Phase Data from the EM31-MK2 Survey Showing Kriged and Contoured Values
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F.1.0 Data Assessment

The DQA process is the scientific evaluation of investigation results to determine whether the DQO
criteria established for CAU 415 were met and whether DQO decisions can be resolved at the desired
level of confidence. The DQOs were developed by the CAU 415 stakeholders under the assumption
that existing data were sufficient to make DQO decisions and the collection of additional samples was
not required. Therefore, the investigation results evaluated in this DQA include the soil sample data

from 1998 and 2013, and the TLD data from 2013.

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 helps 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. These steps are

briefly summarized as follows:

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 deviations to the sampling design.

2. Conduct a Preliminary Data Review. Perform a preliminary data review by reviewing 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.

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.

4. Verify the Assumptions. Perform tests of assumptions. If data are missing or are censored,

determine the impact on DQO decision error.

5. Draw Conclusions from the Data. Perform the calculations required for the test.
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F.1.1 Review DQOs and Sampling Design

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

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

F.1.1.1 Decision |

The Decision I question is “Does contamination exist at the release site that exceeds FALs?” The
FALs for CAU 415 are defined in Section B.6.2.

Decision I Rules

» If the radiological dose or removable contamination levels are inconsistent with the CSM or
extend beyond the spatial boundaries identified in the DQOs, then work will be suspended and
the closure strategy will be reconsidered.

* For the Pu-contaminated soil and the disposal trench, if the radiological dose exceeds the FAL
or HCA conditions exist, then corrective action is required, else no further action.

» For the drainage system, if the radiological dose exceeds the FAL, then corrective action is
required, else no further action.

» If debris is present that contain contaminants that, if released, have the potential to cause
future soil contamination at levels exceeding a FAL, then a corrective action is required, else
no further action.

Population Parameters

For Pu-contaminated soil, the population parameter is the calculated TED from each location or the
presence of HCA conditions. For the disposal trench, the population parameter is TED in the
subsurface soil in the trench, which is assumed to exceed the FAL. For the drainage system, the
population parameter is the calculated TED from each location. For the transformers, the population
parameter is oil containing contaminants that, if released, could cause future soil contamination at

levels exceeding a FAL.
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F.1.1.2 Decision Il

The Decision II statement is as follows:

* “Have the CAU 415 closure objectives been met?”

The CAU 415 closure objectives are defined as follows:

* For the Pu-contaminated soil, the closure objective is to determine the corrective action
boundary (i.e., the area exceeding 25 mrem/IA-yr and the area exceeding HCA conditions).

» For the disposal trench, the closure objective is to determine the lateral extent of the buried
contaminated vehicles and debris, defined as the extent of the anomalies detected in the
geophysical survey.

» For the pole-mounted transformers, the closure objective is removal of the transformers.

Decision II Rules

» For the Pu-contaminated soil, drainage system, and transformers, if available information is
adequate to determine the extent of radiological dose above the FAL and the extent of HCA
conditions, then the corrective action boundary can be established, else further consultation
with NDEP and the stakeholders is required.

» For the disposal trench, if the geophysical survey results define the lateral extent of the buried
contaminated vehicles and debris, then close in place with URs, else further consultation with
NDEP and the stakeholders is required.

» If sufficient information is not available to determine potential remediation waste types and
evaluate the feasibility of remediation alternatives, additional waste characterization samples
may be collected, else no further investigation will be necessary.

Population Parameters

For Pu-contaminated soil, the population parameters include (1) for radiological dose, the correlation
value (i.e., r* value) resulting from the relationship of the calculated TED with the radiological survey
results and (2) for removable contamination. the area that meets HCA conditions. For the disposal
trench, the population parameter is geophysical survey results. For the transformers, the population

parameter is the area of soil that exceeds the FAL.
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F.1.1.3 DQO Provisions To Limit 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.

The false-negative decision error is controlled by the following criteria:

For Pu-contaminated soil and the drainage system:

1. For Decision I, having a high degree of confidence that the data will identify a COC if present
anywhere within the release.

2. Having a high degree of confidence that the analyses conducted were sufficient to detect any
COCs present in the samples.

3. Having a high degree of confidence that the dataset is of sufficient quality and completeness.
4. For Decision II, having a high degree of confidence that the data identify the extent of COCs.

For the disposal trench and the pole-mounted transformers, Decision I is resolved because

conservative assumptions were made to assume the presence of COCs that exceed the FAL.

1. For Decision II for the disposal trench, having a high degree of confidence that the physical
extent of the geophysical anomalies bounds the COC contamination.

2. For Decision II for the pole-mounted transformers, having a high degree of confidence that
the extent of the COC contamination in soil was identified.

Criterion 1

To resolve Decision I, existing sample data were evaluated for the following 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.

Existing soil sample data from 1998 and 2013, and TLD data from 2013 were collected from sample
locations that were biased using 1997 aerial radiation survey results. The biased sampling design for

these investigations is detailed in Section F.1.1.5.
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Criterion 2

All soil samples were analyzed for gamma spectroscopy, isotopic Am, isotopic U, and isotopic Pu;
the soils samples collected in 2013 were also analyzed for Pu-241. All soil samples were analyzed

using the HASL-300 analytical method with modifications (DOE, 1997), or an equivalent method.

Sample results were assessed against the acceptance criterion for the DQI of sensitivity as defined in
the Soils QAP (NNSA/NSO, 2012). This criterion is that analytical detection limits are less than their
corresponding Industrial Area internal dose RRMGs. All of the analytical result detection limits for

every radionuclide were less than their corresponding RRMGs; therefore, the DQI for sensitivity has

been met, and the dataset is determined acceptable for the DQI of sensitivity.

Criterion 3

To satisfy this criterion, the entire dataset, as well as individual sample results, were assessed against
the acceptance criteria for the DQIs of precision, accuracy, representativeness, comparability, and
completeness, as defined in the Soils QAP (NNSA/NSO, 2012).

Precision

The precision rate for all analyzed constituents was 100 percent, which meets the 80 percent
acceptance criteria defined in the Soils QAP (NNSA/NSO, 2012). Therefore, the dataset is

determined to be acceptable for the DQI of precision.

Accuracy

As shown in Table F.1-1, the Soils QAP criterion of 80 percent accuracy was met for all analyzed
constituents (NNSA/NSO, 2012). Thus, the dataset is determined to be acceptable for the DQI

of accuracy.

Representativeness

The sample design employed in the 1998 and 2013 investigations resulted in the selection of sample
locations that generated data representative of the population parameters that were the most likely
locations to contain contamination and bound COCs. The sampling locations identified in the

Criterion la discussion meet this criterion.
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Table F.1-1
Accuracy Measurements
Number of Number of Percent
Constituent Analyses Measurements Measurements within
Qualified Performed Criteria
U-235 Uranium 1 31 96.8
Pu-239/240 Plutonium 1 31 96.8
Pu-241 Plutonium 3 20 85

At CAU 415, Pu may be present as a contaminant in soil in the form of small particles. As the soil
sample volumes used for the analysis of isotopic Pu are small (e.g., 1 to 2 grams), the presence or
absence of a particle of Pu in a particular sample can make a significant difference in the calculated
dose results. To ensure that sample results are more representative of the Pu isotope concentrations in
the area to which a receptor is exposed, concentrations of Pu isotopes are inferred from Am results
from a much larger, and therefore more representative, sample volume (e.g., 1 liter). This practice is
justified by the process knowledge that contamination from any given source is expected to have the
same Am to Pu isotope ratios as the source material. This ratio is established based on the isotopic
Am and isotopic Pu analytical results from the location that contains the maximum concentration of
Pu. The gamma spectrometry analysis reports an Am concentration from a 1-liter sample that is then
used to infer concentrations of Pu isotopes based on these ratios. This provides Pu concentrations that

are more representative of the area.

Based on the methodical selection of sample locations and the use of Am and Pu concentrations that
are more representative of the sampled area, the existing analytical data from 1998 and 2013 are
considered representative of the population parameters. Therefore, the dataset is determined to be

acceptable for the DQI of representativeness.

Comparability

Field sampling conducted in the 1998 and 2013 investigations was performed and documented in
accordance with approved procedures that are comparable to standard industry practices. Approved
analytical methods and procedures per DOE were used to analyze, report, and validate the data. These
are comparable to other methods used not only in industry and government practices, but most

importantly are comparable to other investigations conducted for the NNSS. Also, standard, approved

UNCONTROLLED When Printed



CAU 415 SAFER Plan
Appendix F

Revision: 0

Date: April 2014

Page F-7 of F-15

field and analytical methods ensured that data were appropriate for comparison to the FALs, as
established in this SAFER Plan. Therefore, CAU 415 datasets are considered comparable to other
datasets generated using these same standardized DOE procedures, thereby meeting DQO

requirements. Therefore, the dataset is determined to be acceptable for the DQI of comparability.

Completeness

The Soils QAP defines acceptable criteria for completeness to be that the dataset is sufficiently
complete to be able to make the DQO decisions. This is evaluated as 80 percent of analytes having
valid results. As indicated in Table F.1-2, this criteria was met for all CAU 415 data. Rejected data
were not used in the resolution of DQO decisions. Two soil samples from the 1998 investigation
(PR57-00003 and PR57-00021) had a portion of their analytical results rejected; none of the data
from these two samples were used to make DQO decisions for CAU 415. The dataset for CAU 415
has met the general completeness criteria as sufficient information is available to make the

DQO decisions.

Table F.1-2
Completeness Criterion
Number of Number of Percent
Constituent Analyses Measurements | Measurements within
Qualified Performed Criteria
Americium 1 31 96.8
Am-241
Gamma 1 20 95
Pu-239/240 Plutonium 1 31 96.8
U-235 Uranium 1 31 96.8

Control of the false-negative decision error for the probabilistic samples (i.e. TLDs) was

accomplished by ensuring the following:

* A sufficient sample size was collected.

» A false rejection rate of 0.05 was used in calculating the 95 percent UCLs and minimum
sample size.
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The minimum sample size (n) was calculated for each TLD location using the following EPA sample

size formula (EPA, 2006):

.95

(u-Cy 2

SZ(Z.95 +Z.xa)2 . 229

N
Il

where

s = standard deviation

z,5 =z score associated with the false-negative rate of 5 percent

z 4 =z score associated with the false-positive rate of 20 percent

L =dose level where false-positive decision is not acceptable (12.5 mrem/yr)

C =FAL (25 mrem/yr)
The use of this formula requires the input of basic statistical values associated with the TLD data.
Data from a minimum of three samples are required to calculate these statistical values and, as such,
the least possible number of samples required to apply the formula is three. Therefore, in instances
where the formula resulted in a value less than three, three is adopted as the minimum number of
samples required. The results of the minimum sample size calculations and the number of samples
collected are presented in Table F.1-3. As shown in the table, the minimum number of TLD samples

was met for each TLD sample location. The minimum sample size calculations were conducted based

on the following parameters:

» A false rejection rate of 0.05

* A false acceptance rate of 0.20

» The maximum acceptable gray region set to one-half the FAL (12.5 mrem/yr)
* The calculated standard deviation

Criterion 4

The false-negative decision error is controlled by using accepted, established, and approved
procedures to calculate TED and determine the corrective action boundary. The methodology

employed is detailed in the Soils RBCA document (NNSA/NFO, 2014), which is approved by NDEP.
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Table F.1-3
Input Values and Determined Minimum Number
of TLD Samples at CAU 415

TLD Location | T\upc pevistion | SampleSize |  Gollected |
E3 1854 0.9 3 3
E2 5033 0.9 3 3
E1 4887 1.7 3 3
NW1 4948 2.2 3 3
NW2 3362 1.3 3 3
Gz? 4809 -- - ”

aTLD at GZ was not retrieved from CAU 415, so no data are available.

-- = Not applicable.

Criterion 5

To determine confidence in the geophysical survey data used to bound the disposal trench, an
evaluation of the survey instrument, the resulting data, and the qualifications of the instrument
operator was performed. The EM31-MK2 earth conductivity meter by Geonics Limited sets an
industry standard for the detection of buried conductive objects. Daily instrument checks conducted
both before and after the geophysical survey showed the instrument to be operating properly. The
operator of the equipment received training specific to use of the equipment before undertaking the
survey. In addition, the operator was provided written instructions to follow and had the operator’s
manual in the field. Thus, there is high confidence that the instrument used was able to detect buried
metal at the disposal trench; the instrument was operating properly; and the operator was trained in
the correct operation of the instrument. Therefore, the data obtained by the geophysical survey are

acceptable for use in making DQO decisions for CAU 415.
Criterion 6

To resolve Decision II, a thorough visual inspection was conducted at the base of the transformers
identified in 2013. The soil at the base of each pole was inspected for soil staining, discoloration, and

distressed vegetation, which would be suggestive of a release of COCs from the transformers.
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F.1.1.4 DQO Provisions To Limit False-Positive Decision Error

The false-positive decision error would mean deciding that a COC is present when it is not, or the
extent of a COC is unbounded when it is not, resulting in increased costs, overly conservative
corrective action boundaries, or implementation of unnecessary administrative or engineering
controls. False-positive results could be due to overly conservative estimates for the calculation of

TED to determine corrective action boundaries and/or inaccurate inputs.

For Pu-contaminated soil and the drainage system, the false-positive decision error was

controlled as follows:

»  Using only validated existing data to determine TED. The potential for a false-positive
analytical result is assessed during the data validation process and appropriate qualifications
are applied to the data when applicable. There were no data qualifications that would indicate
a potential false-positive analytical result.

»  Using readily accepted, established, and approved procedures to calculate TED and
determine the corrective action boundary for CAU 415. The methodology employed is
detailed in the Soils RBCA document, which is approved by the NDEP (NNSA/NFO, 2014).

For the disposal trench and transformers, the false-positive decision error was controlled as follows:

» For the disposal trench, false-positive results would mean that the assumed contamination in
the disposal trench is either not present at all or present to a lesser extent than identified with
the geophysical survey. To control against false-positive error, a thorough instrument check
was performed before and after the geophysical survey. The operator who conducted the
survey was trained and qualified to conduct the geophysical survey, and there is high
confidence that the instrument used to conduct the survey was capable of detecting buried
metallic objects in the trench. A false-positive decision error would have little to no impact to
environmental risk.

» For the pole-mounted transformers, false-positive results would mean that the transformers
were incorrectly identified as containing a contaminant (i.e., PCBs) exceeding a FAL.
Because the transformers are assumed to contain PCB-dielectric fluid and will be removed,
there is no additional environmental risk.
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F.1.1.5 Sampling Design

The DQOs were developed by the CAU 415 stakeholders under the assumption that existing data
were sufficient to make DQO decisions and the collection of additional samples was not required. As
a result, the investigation data evaluated in this DQA include the existing soil sample data from 1998
and 2013 and the TLD data from 2013. Both of these investigation events were designed using a
biased (judgmental) sampling approach that targeted areas of elevated radiation around GZ. The 1998
sample locations were placed along two vectors centered at GZ with one extending outward to the
east and one to the northwest. These vectors coincided with the distribution of radiological
contamination as shown in the 1997 aerial radiation survey (Figure 2-2). The 2013 soil sample and
TLD locations were placed in a similar orientation (i.e., along two vectors centered on GZ). A total of

11 and 8 grab surface soil samples were collected in the 1998 and 2013 investigations, respectively.

F.1.2 Conduct a Preliminary Data Review

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. Soil data from 1998 and 2013
were validated and verified to ensure that the measurement systems performed in accordance with
the criteria specified in the Soils QAP (NNSA/NSO, 2012). The validated dataset quality was found
to be satisfactory.

F.1.3 Select the Test and Identify Key Assumptions

The test for making DQO decisions for radiological contamination was the comparison of the TED to
the FAL of 25 mrem/IA-yr and the identification of HCA conditions. The key assumptions that could
impact a DQO decision are listed in Table F.1-4.

F.1.4 Verify the Assumptions

Existing data support the key assumptions identified in the CAU 415 DQOs and Table F.1-4. All data
support the CSM, and no revisions to the CSM is necessary.
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Table F.1-4
Key Assumptions

Exposure Scenario Industrial Area
Affected Media Surface, shallow subsurface, and subsurface soil; drainage sediments
Location of

Surface and subsurface soil surrounding and downgradient of GZ and surface and

Contamination/Release . . .
subsurface soil from leaking containers/transformers.

Points

Percolation of precipitation through subsurface media serves as the major driving force
for vertical migration of contaminants. Surface water runoff may provide for the
transportation of some contaminants within or outside the footprints of the releases.
WInd may cause limited resuspension and transport of windborne contaminants.

Lateral transport is expected to dominate over vertical due to large PET demands and
Preferential Pathways low precipitation amounts. The depth to the uppermost aquifer precludes groundwater
as a significant pathway.

Contamination is expected to be contiguous to the release points. Concentrations
Lateral and Vertical Extent | are expected to decrease with distance and depth from the source. Lateral and

of Contamination vertical extent of contamination exceeding FALs is assumed to be within the
spatial boundaries.

Transport Mechanisms

Groundwater Impacts None.

Future Land Use Military activities.

Subsurface soils in the disposal trench are assumed to contain radiological COCs that
Other DQO Assumptions | exceed FAL; the pole-mounted transformers are assumed to contain PCBs that could
release COCs to the soil in excess of a FAL

F.1.4.1 Other DQO Commitments

It was assumed during the DQOs that the pole-mounted transformers contain dielectric fluids with
PCBs that, if released to the soil, could cause the soil to exceed the FAL. The SAFER committed to

removal of the transformers as part of site closure.

F.1.5 Draw Conclusions from the Data

The following subsections resolve the two DQO decisions for CAU 415.

F.1.5.1 Decision Rules for Both Decision I and Il

Decision rule. If the radiological dose or removable contamination levels are inconsistent with the
CSM or extend beyond the spatial boundaries identified in the DQOs, then work will be suspended

and the closure strategy will be reconsidered.

e Result. The COC contamination was found to be consistent with the CSM and does not
extend beyond the spatial boundaries.
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F.1.5.2 Decision Rules for Decision |

Decision rule. For Pu-contaminated soil and the disposal trench, if the radiological dose exceeds the

FAL or HCA conditions exist, then corrective action is required, else no further action.

* Result. Existing data indicate that the Pu-contaminated surface soil at CAU 415 contains
COCs that exceed the radiological FAL and meet HCA conditions; thus, Decision II needs to
be resolved. Because COCs were assumed to be present in the subsurface soil in the disposal
trench, Decision II needs to be resolved.

Decision rule. For the drainage system, if the radiological dose exceeds the FAL, then corrective

action is required, else no further action.

* Result. No COCs were identified in the drainage system; thus, no further action is required.

Decision rule. If debris is present that contains contaminants that, if released, have the potential to
cause future soil contamination at levels exceeding a FAL, then a corrective action is required, else no

further action.

* Result. Pole-mounted transformers identified at the site are assumed to contain PCBs with the
potential to cause future soil contamination at levels exceeding a FAL. A corrective action of
removal was selected for the transformers.

F.1.5.3 Decision Rules for Decision Il

Decision rule. For the Pu-contaminated soil, drainage system, and transformers, if available
information is adequate to determine the extent of radiological dose above the FAL and the extent of
HCA conditions, then the corrective action boundary can be established, else further consultation

with NDEP and the stakeholders is required.

* Result. The closure objective for the Pu-contaminated surface soil contamination was to
determine the corrective action boundary (i.e., the area exceeding 25 mrem/IA-yr and the area
exceeding HCA conditions). The correlation of the TED and the radiation survey data
resulted in a correlation value (1) of 0.88, which meets the 0.8 criteria in the Soils QAP
(NNSA/NSO, 2012). This correlation was used to establish the corrective action boundary for
radiological dose. Existing information on removable radioactive contamination indicates that
HCA conditions exist within the inner fence. The corrective action boundary for removable
radioactive contamination was established at the inner fence. A single corrective action
boundary that encompasses the radiological dose boundary, the HCA boundary, and the
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disposal trench extent (see text below), was established at CAU 415. Thus, Decision II
is resolved.

* Result. For the drainage system, no COCs were identified; thus, Decision II is not applicable.

* Result. The closure objective for the pole-mounted transformers was removal of the
transformers. Decision II will be considered resolved when the transformers are removed
during site closure.

Decision rule. For the disposal trench, if the geophysical survey results define the lateral extent of the

buried contaminated vehicles and debris, then close in place with URs, else further consultation with

NDEP and the stakeholders is required.

* Result. The closure objective for the disposal trench was to determine the lateral extent of the
buried contaminated vehicles and debris. This was accomplished through completion of a
geophysical survey that identified the lateral extent of the trench; thus, Decision II is resolved.

Decision rule. If sufficient information is not available to determine potential remediation waste
types and evaluate the feasibility of remediation alternatives, additional waste characterization

samples may be collected, else no further action.

* Result. Valid analytical data were obtained to adequately characterize CAU 415 waste and
evaluate alternatives. Thus, Decision II is resolved, and no further action is required.
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F.2.0 References

DOE, see U.S. Department of Energy.
EPA, see U.S. Environmental Protection Agency.

NNSA/NFO, see U.S. Department of Energy, National Nuclear Security Administration
Nevada Field Office.

NNSA/NSO, see U.S. Department of Energy, National Nuclear Security Administration
Nevada Site Office.

U.S. Department of Energy. 1997. The Procedures Manual of the Environmental Measurements
Laboratory, HASL-300. 28th Edition, Vol. 1. February. New York, NY.

U.S. Department of Energy, National Nuclear Security Administration Nevada Field Office. 2014.
Soils Risk-Based Corrective Action Evaluation Process, Rev. 1, DOE/NV--1475- Rev. 1.
Las Vegas, NV.

U.S. Department of Energy, National Nuclear Security Administration Nevada Site Office. 2012.
Soils Activity Quality Assurance Plan, Rev. 0, DOE/NV--1478. Las Vegas, NV.

U.S. Environmental Protection Agency. 2006. Data Quality Assessment. Statistical Methods

for Practitioners, EPA QA/G-9S, EPA/240/B-06/003. Washington, DC: Office of
Environmental Information.
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