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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) 411, Double Tracks Plutonium
Dispersion (Nellis), identified in the Federal Facility Agreement and Consent Order (FFACO).
CAU 411 is located on the Nevada Test and Training Range and consists of a single corrective action
site (CAS), NAFR-23-01, Pu Contaminated Soil.

There is sufficient information and historical documentation from previous investigations and the
1996 interim corrective action to recommend closure of CAU 411 using the SAFER process. Based
on existing data, the presumed corrective action for CAU 411 is clean closure. However, additional
data will be obtained during a field investigation to document and verify the adequacy of existing
information, and to determine whether the CAU 411 closure objectives have been achieved. This
SAFER Plan provides the methodology to gather the necessary information for closing the CAU. The
results of the field investigation will be presented in a closure report that will be prepared and

submitted to the Nevada Division of Environmental Protection (NDEP) for review and approval.

The site will be investigated based on the data quality objectives (DQOs) developed on November 20,
2014, by representatives of NDEP, the U.S. Air Force (USAF), and the U.S. Department of Energy
(DOE), National Nuclear Security Administration Nevada Field Office. The DQO process was used
to identify and define the type, amount, and quality of data needed to determine whether CAU 411

closure objectives have been achieved.
The following text summarizes the SAFER activities that will support the closure of CAU 411:

* Collect environmental samples from designated target populations to confirm or disprove the
presence of contaminants of concern (COCs) as necessary to supplement existing information.

« If COCs are no longer present, establish clean closure as the corrective action.

» If COCs are present, the extent of contamination will be defined and further corrective actions
will be evaluated with the stakeholders (NDEP, USAF).

* Confirm the preferred closure option is sufficient to protect human health and
the environment.
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This SAFER Plan has been developed in accordance with the FFACO that was agreed to by the State
of Nevada, DOE, Environmental Management; U.S. Department of Defense; and DOE, Legacy
Management. Under the FFACO, this SAFER Plan will be submitted to NDEP for approval.
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1.0 Introduction

This Streamlined Approach for Environmental Restoration (SAFER) Plan addresses the actions
necessary for the closure of Corrective Action Unit (CAU) 411, Double Tracks Plutonium
Dispersion (Nellis). 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; U.S. Department of Energy (DOE), Environmental Management; U.S. Department of
Defense; and DOE, Legacy Management.

A SAFER may be performed when the following criteria are met (FFACO; 1996, as amended):

« Conceptual corrective actions are clearly identified (although some degree of investigation
may be necessary to select a specific corrective action before completion of the Corrective
Action Investigation [CAI]).

« Uncertainty of the nature, extent, and corrective action must be limited to an acceptable level
of risk.

» The SAFER Plan includes decision points and criteria for making data quality objective
(DQO) decisions.
There is sufficient information from previous investigations and the 1996 interim corrective action
regarding the nature and extent of contamination to recommend closure of CAU 411 using the
SAFER process. The presumed corrective action for CAU 411 is clean closure. This presumption is

based on the following:

» Completion of the 1996 interim corrective action, which included removal of the most highly
contaminated soil and debris within the plume and at ground zero (GZ) (see Section 2.2.3)

» Ground-based confirmation radiological surveys (KIWI) that demonstrated achievement of
the 1996 target cleanup goal (see Section 2.2.3)

« Post-remediation aerial radiological survey data from 2006 that confirmed the overall
distribution of radioactivity at the site (see Section 2.2.3)

« Removable contamination surveys from 2007 that identify current radiological conditions at
the site (see Sections 2.2.4 and 2.2.52)

« Soil sample data and ground-based radiological surveys from 2012 (see Section 2.2.5)
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However, additional data will be obtained during a CAI to supplement existing information in order
to determine whether site closure objectives have been achieved. This SAFER Plan provides the

methodology to gather the necessary information for closing CAU 411 under the FFACO.

CAU 411 consists of one corrective action site (CAS), NAFR-23-01, Pu Contaminated Soil, which is
located on Range 71N of the Nevada Test and Training Range (NTTR), west of the Tonopah Test
Range (TTR) (Figure 1-1). Because CAU 411 consists of a single CAS, the CAS nomenclature is
generally not used in this SAFER Plan. Instead, the CAS is referred to as Double Tracks (DT) or
CAU 411 throughout this document.

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 CAI, given anticipated investigation results.

The SAFER process combines elements of the DQO process and the observational approach to plan
and conduct closure activities. The DQOs are used to identify the problem and define the type and
quality of data needed to complete closure. The purpose of the CAl is to verify the adequacy of
existing information used to determine the chosen corrective action and to confirm that closure

objectives were achieved.

Use of the SAFER process allows technical decisions to be made based on incomplete but sufficient
information, and the experience of the decision maker. Based on a detailed review of historical
documentation, there is sufficient process knowledge to close CAU 411 using the SAFER process.
Any uncertainties are addressed by documented assumptions that are verified by sampling and
analysis, 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 by the stakeholders.
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1.2  Summary of Corrective Actions and Closures

The decision process for closure of CAU 411 is summarized in Figure 1-2. This process starts with
the initial CAI in which the appropriate target population(s) within the CAU (defined in the DQO
process; see Appendix B) is sampled. If contaminants are detected at concentrations that are above
the final action levels (FALs), the nature and extent of contamination will be delineated by additional
sampling. However, contingencies are built into the process in the event new information is identified
which indicates that the selected closure option should be revised. Based on the results of
environmental samples, a closure report (CR) is prepared and the SAFER process culminates in

closure of the site.

Decision points that require a consensus between DOE, National Nuclear Security Administration
Nevada Field Office (NNSA/NFO) and the stakeholders (Nevada Division of Environmental
Protection [NDEP], U.S. Air Force [USAF]) before continuing are indicated in Figure 1-2. The CAI

may be temporarily suspended if any of the following unexpected conditions occur:

« Conditions outside the scope of work are encountered.

« Radiological screening yields results requiring an upgrade in procedures to continue survey
work in specific areas.

« Elevated levels of additional COCs are found that were not originally identified as being
present at the site.

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

«  QOut-of-scope work activities are required due to the detection of other COCs that would
require reevaluating a disposal pathway, such as with hazardous or low-level waste.

« Unsafe conditions or work practices are encountered.
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2.0 Unit Description

CAU 411, Double Tracks Plutonium Dispersion (Nellis), consists of one CAS: NAFR-23-01, Pu
Contaminated Soil. The DT site is located in Stonewall Flat on Range 71 North of the NTTR,
northwest of the Nevada National Security Site (NNSS) (Figure 1-1). The NTTR is an active USAF
range used for military training. The nearest town is Goldfield, Nevada, located approximately

22 kilometers (14 miles [mi]) west of the site.

The operational history, process knowledge, and release information for CAU 411 is 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 411 is provided in Section 3.2.5.

2.1  History and Process Knowledge

The DT site consists of a release of radionuclides to the surrounding soil from a
storage—transportation test conducted on May 15, 1963. The DT test was the first of four
storage—transportation tests that constituted Operation Roller Coaster; the other tests were Clean
Slate I, Clean Slate II, and Clean Slate III. The objective of the DT test was to evaluate the dispersal
of radionuclides in the environment and the uptake and fate of plutonium in animals. The test
involved the detonation of a combination of high explosives, plutonium, and depleted uranium
approximately 1 foot (ft) above a steel plate on top of a reinforced concrete pad. The test scattered
radioactive material, earth, and other material (concrete and metal) into the air. The debris and most
of the dirt fell to earth at relatively short distances from the GZ area. However, some of the
finer-grained material was spread over a larger area downwind, to the south of GZ. No fission yield
was detected from the test, and the total amount of plutonium deposited on the steel plate, concrete
pad, and ground surface was estimated between 980 and 1,600 grams (Shreve, 1965). The debris in
the vicinity of GZ and identified fragments to distances of 90 to 120 meters (m) (300 to 800 ft) were
collected and buried near GZ (DOE/NYV, 1996b). An area of approximately 43 acres enclosing the GZ
area was fenced and posted with radiological control signs sometime after the test. This original fence

is still intact and posted with Contamination Area (CA) signs. In 1996, an interim corrective action
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was completed at the DT site that removed the mounded soil and debris at GZ and a large volume of

highly contaminated soil that had been dispersed on the ground surface as a result of the experiment.

2.2 Available Characterization Information

The DT site was studied extensively in the years after the experiment and well into the 1970s. Studies
included ground-based and aerial radiological surveys, and collection and analysis of soil

and vegetation samples. Details of these studies may be found in the Double Tracks Test Site
Characterization Report (DOE/NYV, 1996a) and associated reference documents, and are not

repeated herein.

Investigation of the DT site began in 1994, before the FFACO was signed. However, with the signing
of the FFACO in 1996, the DT site became subject to the FFACO site closure process. A summary of

investigation and interim corrective actions is presented in Table 2-1.

Table 2-1
Summary of Activities at CAU 411

Activities Year Work Completed Data Use

Ground-based radiological surveys, vertical
Initial Site Characterization | 1994-1995 | soil profiling, soil sampling, soil treatability Informational Data
studies, geophysical surveys at GZ

Soil and debris removal and offsite disposal,

Interim Corrective Action 1996 KIWI survey of excavated area

Decision-Supporting Data

Particulate size analysis, plutonium

Air Monitoring 1996-1999 )
analyses, meteorological measurements

Informational Data

Aerial radiological survey of

Aerial Radiological Survey 2006 post-remediated site

Decision-Supporting Data

10 CFR 835 Compliance Swipe sampling for removable

2010 contamination, in situ radiological Decision-Supporting Data
Survey
measurements
Preliminary Investigation 2012 Visual surveys, soil sampling, ground-based Decisional Data

radiological surveys

CFR = Code of Federal Regulations
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2.2.1 Initial Site Characterization

Site investigations at the DT site under the DOE Environmental Restoration program began in 1994,
before the FFACO was established in May 1996. Site investigation activities included ground-based
radiological surveys, vertical soil profiling to determine contamination depth, limited soil sampling,

geophysical surveys to locate buried debris at GZ, and soil treatability studies.

The initial characterization at the DT site included four separate events conducted from October 1994
to July 1995. The results of all four site characterization events are found in the Double Tracks Test
Site Characterization Report (DOE/NV, 1996a). During the first event, discrete soil samples and
depth soil profile samples were collected and analyzed for radionuclides and metals. This sampling
indicated that the contaminants of potential concern in soil at the DT site are americium (Am)-241
and plutonium; uranium was present only in background concentrations. These sampling results
indicated that contamination levels were highly variable on the spatial scale represented by discrete

soil samples.

The second characterization event consisted of the field evaluation of several in sifu radiation
measurement systems. During the in situ survey work, localized areas of elevated radiation

(“hot spots”) were located and investigated by conducting in sifu radiation measurements at several
depths and by collecting discrete soil samples. Relatively large, highly radioactive metallic fragments
were found at many hot spot locations. In preparation for the third characterization event, these metal
fragments and a small volume of soil surrounding the fragments, were removed and placed in a
central storage location at the site. Hot spot soil samples were collected and analyzed for Am-241,
isotopic plutonium (Pu), and total uranium. In addition, several samples underwent the toxicity
characteristic leaching procedure (TCLP) for Resource Conservation and Recovery Act (RCRA)
metals. The TCLP indicated that soil contaminated with Am-241 and plutonium did not exhibit the

toxicity characteristic for metals.

The third characterization event consisted of a systematic in situ radiological survey of the site using
a measurement system nicknamed the KIWI. The KIWI system is a collection of six sodium iodide
(Nal) radiation detectors mounted approximately 2.5 ft above the ground surface on the back of a
sport utility vehicle. This array of Nal detectors measures gamma radiation in counts per second and

produces a field of view of approximately 10 ft. This system was combined with a Global Positioning
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System (GPS) instrument to provide both radiation measurements and locations. Several shallow soil
boreholes were advanced in a soil mound at GZ to assess the extent of contamination. Downhole
radiation measurements were taken in several soil borings and indicated that radiological
contamination (soil and possibly experiment debris) was present within the soil mound at GZ. The
depth of contamination in the mound was estimated as deep as 0.9 meters (m) (3.0 ft). In situ
measurements indicated that most of the activity is present within the top 2.5 centimeters (cm) (1 inch
[in.]) of the soil profile. Where significant amounts of plutonium (greater than 1,000 picocuries per
gram [pCi/g]) were present, it was assumed that the uppermost 5 cm (2 in.) of the soil profile was
contaminated. Based on the in situ survey, the surface area with total Pu-239/240 activity greater than

200 pCi/g was approximated at 8,780 square meters (m?) (95,400 square feet).

The focus of the fourth characterization event was to collect contaminated soil for treatability testing.
Ten surface soil samples were collected in the approximate center of the contaminant plume south of
GZ. Treatability testing consisted of grain-size analysis, bench scale attrition scrubbing, and gamma
spectroscopy and isotopic analysis. The results of the treatability testing indicated that volume
reduction techniques were feasible at the DT site but would not be cost effective due to the relatively

small volume of soil requiring remediation.

Data collected in the four site characterization events described in this subsection are presented as
informational data, as defined in the Soils QAP (NNSA/NSO, 2012c¢). These data will not be used to
support or make DQO decisions.

2.2.2 Air Monitoring

Air quality and meteorological data were collected at the DT site from 1996 to 1999. High-volume air
samplers were placed at seven locations along the outside perimeter of the CA fence: five locations to
the north, one location to the west, and one location to the south. Particulate samples less than

10 micrometers (um) (PM, ) were collected and analyzed for particle size and Pu-238 and
Pu-239/240 activity. Continuous meteorological data, including wind speed and direction, were also
collected. A yearly summary of the Pu-238 and Pu-239/240 activity (in microcuries per milliliter
[LCi/mL]) was reported in each of the Nevada Test Site Annual Environmental Reports for the years
when monitoring occurred (Black and Townsend, 1997, 1998, 1999; Townsend and Grossman, 2000).

Given these data and assuming an exposure duration of 2,000 hours per year (hr/yr), the
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radionuclide-specific derived air concentrations (DACs) were used to calculate an estimated
inhalation dose for a receptor standing just outside the CA fence. The Pu-238 and Pu-239/240

concentrations and the corresponding estimated inhalation doses are presented in Table 2-2.

Table 2-2
Annual Average Radiological Concentration in Air and Estimated Inhalation Dose
(1996-1999)

Pu-238 Pu-239/240
Year
uCi/mL? mrem/yr® ucCi/mL? mrem/yr®
1996 1.1E-17¢ 0.0 1.4E-15¢ 1.4
1997 -8.0E-20 0.0 4 5E-18 0.0
1998 1.6E-19 0.0 1.4E-17 0.0
1999 3.1E-19 0.0 1.5E-18 0.0

? The data in this column are from Black and Townsend (1997, 1998, 1999), and Townsend and Grossman (2000).

® The DAC for Pu-238 used to calculate the inhalation dose is 6E-12 uCi/mL from 10 CFR 835, Appendix A (CFR, 2015).
®The DAC for Pu-239/240 used to calculate the inhalation dose is 5E-12 pnCi/mL from 10 CFR 835, Appendix A (CFR, 2015).
4This value is the maximum value detected in air monitoring in 1996.

mrem/yr = Millirem per year

As detailed in Section 2.2.3, an interim corrective action was completed at the DT site in June and
July 1996. Air samples were composited weekly and analyzed for Pu-238 and Pu-239/240 on a
quarterly basis, before, during, and after ground-disturbing activities. Soil excavation at the DT site
took place in late June 1996 during the second quarter of the year, and soil packaging and transport
occurred in July and August, during the third quarter. The Pu-238 and Pu-239/240 concentrations for

the first three quarters of 1996 and the estimated inhalation dose are presented in Table 2-3.

The air-monitoring data described in this subsection are presented as informational data, as defined in

the Soils QAP (NNSA/NSO, 2012c). These data will not be used to support or make DQO decisions.

2.2.3 Interim Corrective Action

An interim corrective action was completed at the DT site in 1996 in accordance with the Double
Tracks Site Interim Corrective Action Plan (DOE/NV, 1996b). The corrective action involved the
removal and offsite disposal of approximately 2,000 cubic yards of contaminated soil and debris

(NNSA/NSO, 2003). In addition to contaminated soil scraped from the ground surface, the debris that



CAU 411 SAFER Plan
Section: 2.0

Revision: 0

Date: March 2015
Page 11 of 45

Table 2-3
1996 Quarterly Radiological Concentration in Air and Estimated Inhalation Dose
Pu-238 Pu-239/240
Quarter
pCi/mL? mrem/yr® ucCi/mL? mrem/yr®

First 3.43E-19 0.0 3.10E-18 0.0
Second 1.09E-17 0.0 1.39E-15 1.4

Third 3.90E-16 0.3 3.02E-18 0.0

? The data in this column are from NNSA/NSO (2003).
®The DAC for Pu-238 used to calculate the inhalation dose is 6E-12 uCi/mL from 10 CFR 835, Appendix A (CFR, 2015).
¢ The DAC for Pu-239/240 used to calculate the inhalation dose is 5E-12 uCi/mL from 10 CFR 835, Appendix A (CFR, 2015).

had been mounded at GZ after the test was removed, as well as several radioactively contaminated
metal fragments scattered on or near the ground surface. The concrete pad used in the test was
crushed into pieces that were also removed from the site. The soil and concrete debris was disposed of
as low-level radioactive waste at the NNSS. Due to the high radioactivity associated with the
scattered metal fragments, these were combined with similar fragments from the three other
Operation Roller Coaster sites and disposed of at the Waste Isolation Pilot Plant as transuranic waste.
Notably, the steel plate that was used in the 1963 test was removed from the DT site in 1965 and
buried at the Operation Roller Coaster RADSAFE area (designated CAU 407) on TTR. Ultimately,
the steel plate was exhumed from this location and disposed of as low-level radioactive waste at the

NNSS (DOE/NV, 1996b).

A ground-based radiological survey using the KIWI system was conducted within the CA fence after
remediation to confirm the removal of contamination to the agreed-upon interim corrective action
level, which was 200 pCi/g total transuranic activity at the time. The KIWI system is a collection of
six Nal radiation detectors mounted approximately 2.5 ft above ground surface on the back of a sport
utility vehicle. This array of detectors measures gamma radiation in counts per second and produces a
field of view of approximately 10 ft (DOE/NV, 1996a). The results of the KIWI survey are shown in
Figure 2-1 (NSTec, 2009). This KIWI survey shows better resolution than the 2006 aerial survey
discussed below, thus revealing detectable radioactivity in areas within the fence that were not

detected by the aerial survey.
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The Double Tracks Closure Report was written in 1997 after the interim corrective action, but the
document was not approved. Further action at the DT site was suspended by mutual agreement
between the DOE, National Nuclear Security Administration Nevada Site Office (NNSA/NSO) and
NDEP in 1998 because concurrence could not be reached regarding future land use at the site, a final
corrective action level, and the parameters used to determine the corrective action level
(NNSA/NSO, 2003). NNSA/NSO discussions with the USAF (as landowner) and NDEP

(as regulator) continued in the years following. By 2002, agreement had been reached between the
parties on future land use and most, but not all, of the parameters used to establish a final corrective
action level. The Closure Report for Corrective Action Unit 411: Double Tracks Plutonium
Dispersion was submitted to NDEP in 2003 with revised dose calculations, but the report was not

approved, and future work at the DT site was suspended (NNSA/NSQO, 2003).

In 2006, a post-remediation aerial survey of the DT site was completed and is shown in Figure 2-2.
This survey was flown at an altitude of 50 ft with flight lines approximately 75 ft apart. The aerial
survey data, combined with the in situ data described in Section 2.2.4, were used to identify the
locations of highest radioactivity at the site in order to bias sample locations for the 2012 preliminary

investigation and the CAL

The data from the aerial and KIWI radiological surveys described in this subsection are categorized
as decision-supporting data, as defined in the Soils QAP (NNSA/NSO, 2012¢). These data were used
to bias sampling locations for the 2012 preliminary investigation discussed in Section 2.2.5 and the
CAI proposed in this SAFER Plan.

2.2.4 Radiological Posting Compliance Investigation

In the fall of 2010, a radiological control posting compliance investigation was performed at the four
Operation Roller Coaster sites, including the DT site (NSTec, 2011). The purpose of this investigation
was to determine whether the existing postings and associated boundaries were compliant with the
radiological control program requirements found in 10 CFR 835 (CFR, 2015). The investigation
included removable contamination surveys and in situ soil measurements of radioactivity at locations
outside the existing fences. Removable contamination is defined as radioactive material that can be
removed from surfaces by nondestructive means, such as casual contact, wiping, brushing, or

washing (NNSA/NSO, 2012a). The removable contamination surveys were completed along the
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center line of the detectable radiation plume identified outside the existing fence by the 2006 aerial
radiation surveys at each site. Figure 2-3 presents the 2010 removable contamination survey locations
at CAU 411. These surveys were completed using the “stomp and tromp” methodology, which uses
swipe samples of the ground surface to determine the activity of removable radioactive material in the
soil in units of disintegrations per minute per 100 square centimeters (dpm/100 cm?). The results of
the removable contamination survey indicate that conditions outside the fence at the DT site do not
require posting as a CA (i.e., the areas surveyed have removable alpha contamination at levels below
20 dpm/100 cm?). Although these data were collected for the purpose of determining compliance with
10 CFR 835, it is relevant to site closure and was considered in the development of the sampling
design outlined in this SAFER Plan. These data, combined with removable contamination survey data
obtained in the 2012 preliminary investigation and the CAI, will be used to resolve DQO decisions

relating to removable contamination at CAU 411.

The in situ data were collected using the In Situ Object Counting System, which measures

radioactivity in counts per second using portable gamma spectroscopy (NSTec, 2011). These data
were considered in planning the 2012 preliminary investigation described below. Specifically, the
in situ data were considered in combination with the 2006 aerial data, to identify the locations of

highest radioactivity at the site.

The data collected in the posting compliance investigation described in this subsection are
categorized as decision-supporting data, as defined in the Soils QAP (NNSA/NSO, 2012c). These
data were used to bias removable contamination survey locations for the 2012 preliminary

investigation discussed in Section 2.2.5 and the CAI proposed in this SAFER Plan.

2.2.5 Preliminary Investigation

In the summer of 2012, additional investigation work, referred to as the preliminary investigation,
was completed at the DT site. Preliminary investigation fieldwork included ground-based
radiological surveys, visual surveys, and soil sampling. The radiological surveys included continuous
scanning surveys using a field instrument for the detection of low-energy radiation (FIDLER) and
limited removable contamination surveys. A summary of the preliminary investigation results are

presented in the following subsections. Details of the investigation and analytical results may be
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found in the Preliminary Investigation Results and Recommendations for CAUs 411, 412, 413, and
414 report (N-I, 2013).

The data collected in the preliminary investigation described in this subsection are categorized as
decisional data, as defined in the Soils QAP (NNSA/NSO, 2012c¢). These data will be combined with
the data collected during the CAI to make DQO decisions regarding site closure. The quality of all
decisional data will be addressed in the Data Quality Assessment (DQA) appendix to the CR for
CAU 411.

2.2.5.1 FIDLER Survey

The FIDLER survey included the area inside the CA fence and the area outside the fence along the

visible plume identified in the 2006 aerial survey. In addition, select locations on the periphery of the
aerial survey flight path were surveyed. The FIDLER surveys displayed better spatial resolution than
the 2006 aerial survey (Figure 2-4), as indicated by the detection of small, metal fragments (i.e., point

sources) and other localized areas of elevated radioactivity that were not evident in the aerial survey.

2.2.5.2 Removable Contamination Survey

A removable contamination survey was conducted at the soil sample location within the CA fence
(Figure 2-5). The survey did not detect removable alpha contamination in excess of 20 dpm/100 cm?

(the lower threshold for CA posting).

2.2.5.3 Visual Survey

Visual surveys were conducted by walking the perimeter of the site and inside the CA fence. The
visual surveys were conducted to identify physical features (e.g., drainages), unexploded ordnance
(UXO), PSM, and waste. The visual survey at the DT site identified the following surface features, as

shown on Figure 2-5:

* A small partially fenced area located north of the CA fence
* An abandoned weather station located east of the CA fence
+ A cattle guard at the eastern edge of the DT fence line

* Drainage channels

*  Four UXO items

* A single, empty 55-gallon (gal) drum
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The partially fenced area is located approximately 50 ft north of the CA fence. The original purpose
of this area is unknown. A FIDLER survey of this general area did not identify elevated radiological

readings. An abandoned weather station and a cattle guard are located east of the CA fence.

A drainage channel was identified that transects the fenced area of the DT site from the northeast to
the southwest. This drainage channel appears to split into three separate channels as it exits the CA
fence (Figure 2-4). A FIDLER survey was conducted of the three drainage channels that exit the
fenced area along the southwestern edge of the CA fence. The survey did not identify any areas of

elevated radioactivity in the drainages.

The four UXO items identified during the preliminary investigation were determined inactive

(i.e., not live) by UXO personnel and left undisturbed.

The single metal 55-gal closed-top (bung) drum was identified south of the DT site along the access
road. The drum is empty and has no identifiable markings. There are no visible indications of a
release underneath the drum or in close proximity to the drum. It is unknown whether the drum is

associated with DOE activities.

2.2.5.4 Soil Sampling

Soil sampling was performed at three sample plot locations: one located inside the fence and two
outside the CA fence (Figure 2-5). A total of 12 soil samples were collected and analyzed for gamma
spectroscopy, isotopic Pu, isotopic Am, and isotopic uranium (U). The results of these soil samples
are presented in the Preliminary Investigation Results and Recommendations for CAUs 411, 412, 413,
and 414 report (N-I, 2013). These data will be combined with soil and thermoluminescent dosimeter
(TLD) data collected during the CAI to determine whether COCs are present at CAU 411.
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3.0 Data Quality Objectives

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.

3.1 Summary of DQO Analysis

The DQO strategy for CAU 411 was developed at a meeting with NDEP and the USAF on November
20, 2014. The DQOs were developed to identify data needs, clearly define the intended use of the
environmental data, and to design a data collection program that will satisfy these purposes. During
the DQO discussions for CAU 411, the informational inputs or data needs to resolve problem

statements and decision statements were documented.

The problem statement for CAU 411 is as follows: “Existing information on the nature and extent of
contamination is insufficient to determine whether site closure objectives have been achieved.” To

address this question, resolution of two decisions statements is required:

« Decision L. “Does any location exceed the FALs?”

The FALs are developed using the risk-based decision process described in Section 3.2.1 and
represent the action levels used in evaluating DQO decisions. The FALs are not established in
the SAFER; rather, they will be presented in the CAU 411 CR. If either FAL is exceeded, then
radiological contamination will be designated as a COC; additional corrective action will be
required; and Decision Il must be resolved.

« Decision II. “Is there sufficient information to achieve closure objectives?”
Determining whether there 1s sufficient information takes into account the following:

. The lateral and vertical extent of COC contamination
. The information needed to predict potential remediation waste types and volumes

A corrective action will also be necessary if there is a potential for wastes that are present at the site to

contain contaminants that, if released, could cause the surrounding soil to contain a COC. Such a
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waste will be evaluated using the PSM criteria listed in the Soils risk-based corrective action (RBCA)

document (NNSA/NFO, 2014) to determine the need for corrective action.

The informational inputs and data needs to resolve the problem statement and the decision statements
were generated as part of the DQO process for this CAU and are documented in Appendix B. The
information necessary to resolve the DQO decisions will be generated by collecting and analyzing
samples generated during a field investigation. The presence of a COC will be determined by
collecting and analyzing samples from locations determined most likely to contain a COC, based on

the presence of a biasing factor.

Decision I soil plot samples will be submitted to the analytical laboratory for gamma spectroscopy,
isotopic Pu, isotopic Am, isotopic U, and Pu-241 analyses. Table B.2-2 presents the analytes that are
reported by the laboratory for each of these analytical methods. The COPCs were identified during
the planning process through the review of site history, process knowledge, personal interviews, past

investigation efforts, and inferred activities associated with the CAU.

The data quality indicators (DQIs) of precision, accuracy, representativeness, completeness,
comparability, and sensitivity needed to satisty DQO requirements are discussed in Section 7.2.
Laboratory data will be assessed in the CR to confirm or refute the CSM and determine whether the

DQO data needs were met.

3.2 Results of the DQO Analysis

3.2.1 Action Level Determination and Basis

NNSA/NFO uses an RBCA process to evaluate corrective actions. This process conforms with
Nevada Administrative Code (NAC) 445A.227, which lists the requirements for sites with soil
contamination (NAC, 2014a). For the evaluation of corrective actions, NAC 445A.22705

(NAC, 2014b) 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.”
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The 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., preliminary action
levels [PALs]).

» 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 ASTM Method E1739 that
consider site-, pathway-, and receptor-specific parameters.

The PALs (i.e., Tier 1 action levels) presented in this document are 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. All data collected

during the CAI will initially be compared to the PALs.

The FALs may then be established as the PALs, or different FALs may be calculated using a Tier 2
evaluation. DQO decisions are based on comparison of data to FALSs, not the PALs. The FALs,
along with the basis for their selection, will be proposed in the CAU 411 CR. The RBCA process
used to establish FALs is described in the Soils RBCA document (NNSA/NFO, 2014).

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 (RSLs) for chemical contaminants in industrial soils
(EPA, 2015). Background concentrations for RCRA metals will be used instead of RSLs when
natural background concentrations exceed the RSL. 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 (formerly the Nellis Air Force Range)
(NBMG;, 1998; Moore, 1999). For detected chemical COPCs without established RSLs, the protocol
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used by EPA Region 9 in establishing RSLs (or similar) will be used to establish PALs. If used, this

process will be documented in the CR.

3.2.1.2 Radionuclide PALs

There are two radionuclide PALs for the DT site: (1) a radiological dose-based action level and (2) a
removable contamination action level. The radiological dose PAL for the DT site is a total effective
dose (TED) of 25 mrem/yr, based upon the construction worker exposure scenario developed by
DOE, NDEP, and the USAF. The TED is calculated as the sum of external dose and internal dose.
External dose is typically determined using TLD measurements. Internal dose is determined by
comparing analytical results from soil samples to residual radioactive material guidelines (RRMGs)
that are established using the RESRAD computer code (Yu et al., 2001). 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 removable contamination PAL was agreed to by the stakeholders in the November 20, 2014,
DQO meeting for CAU 411. This PAL is 2,000 dpm/100 ¢m® removable alpha contamination.
Although the dose from onsite removable contamination is accounted for in the construction worker
exposure scenario, the exposure of a receptor to removable contamination that may be inadvertently
taken off site (e.g., on shoes, clothes) is not considered in the scenario. And, even though an area with
removable contamination may not exceed the radiological dose-based PAL, it still may contain high
levels of removable contamination that could be tracked offsite. In order to ensure that removable
contamination is accounted for during FFACO site closure, the regulatory criteria for the DOE
radiological control program are used to determine when corrective action is necessary. The PAL is
based on 10 CFR 835, “Occupational Radiation Protection,” which contains the regulations
governing the DOE occupational radiation control program (CFR, 2015). Under this program, areas
that contain removable alpha contamination above this threshold require management as high

contamination areas (HCAs), which carry strict access control requirements.
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3.2.2 Hypothesis Test

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

« Baseline condition. Closure objectives have not been met.
« Alternative condition. Closure objectives have been met.

Sufficient evidence to reject the null hypothesis is as follows:

* The lateral and vertical extent of COC contamination
* The information needed to predict potential remediation waste types and volumes

3.2.3 Statistical Model

A combination of judgmental and probabilistic sampling approaches will be used in the CAI for the
DT site. The location of the sample plots, TLDs, and removable contamination samples will be
selected and evaluated judgmentally, and the soil samples collected within the sample plots will be
collected and evaluated probabilistically. It is assumed that the soil and TLD sample data are not

normally distributed and that the statistical test will be to compare results to the FALSs.

3.2.4 Design Description/Option

The sampling design for the CAU 411 CAl includes soil and TLD sampling and removable
contamination surveys. A biased sampling strategy will be used for Decision I samples to target areas
with the highest potential for contamination. Sample locations will be selected based on process
knowledge, previously acquired data, or the field-screening and biasing factors discussed in

Section B.8.1.

Statistical methods that generate site characteristics will be used for evaluation of soil and TLD
samples in calculating TED. The information provided from probabilistic sampling at the sample
plots allows for establishing contaminant concentrations that represent the site as a whole. Random
sample locations within each sample plot will be chosen using a random start, triangular grid method.
If a sample cannot be collected from a pre-determined location for any reason (e.g., rock, caliche or
buried concrete), the Site Supervisor will establish an alternate location at the nearest location where

a sample can be obtained. The Site Supervisor has the discretion to modify the judgmental sample
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locations, but only if the modified locations meet the decision needs and criteria stipulated in
this DQO.

Because individual swipe sample results, rather than statistically based values, will be compared to
the removable contamination PAL, statistical methods to generate site characteristics will not be used

for the removable contamination samples.

3.2.5 Conceptual Site Model and Drawing

The CSM describes the most probable scenario for current conditions at the 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 using
information from the physical setting, potential contaminant sources, release information, historical
background information, and physical and chemical properties of the potentially affected media, and
COPCs. Figure 3-2 depicts a graphical representation of the CSM. Figure 3-3 depicts the conceptual
pathways to receptors from CAU 411 release sources. If evidence of contamination that is not
consistent with the presented CSM is identified during CAI sampling 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, the stakeholders will be notified and the DQOs will be

revisited. A detailed discussion of the CSM is presented in Appendix B.
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4.0 Field Activities and Closure Objectives

This section of the SAFER Plan provides a description of the field activities and closure objectives
for CAU 411. A CAl s planned to determine whether there are COCs present at the DT site and
whether the site meets closure objectives. All sampling activities will be conducted in compliance
with the Soils Activity QAP (NNSA/NSQ, 2012¢) and other applicable, approved procedures

and instructions.

4.1 Contaminants of Potential Concern

COPCs were identified during the planning process through the review of site history, process
knowledge, personnel interviews, past investigation efforts, and inferred activities associated with the
CAU. The list of COPCs is intended to encompass all contaminants reasonably expected at the site

that could contribute to a dose exceeding action levels.

The COPCs for CAU 411 are as follows:

* Pu-238

«  Pu-239/240
* Pu-241
Am-241

« U-234

« U-235

+ U-238

Chemical COPCs are not reasonably expected to be present at CAU 411 based on the history of the
DT experiment and on chemical analyses that were performed during previous investigations, as

discussed in Section B.2.2.2.

4.2 Remediation

An interim corrective action was conducted at the DT site in 1996, as detailed in Section 2.2.3. The
interim corrective action involved the removal of radioactively contaminated surface soil and
subsurface soil and debris in the vicinity of GZ. The DQOs developed for CAU 411 require additional
data collection to determine whether site closure objectives have been achieved and whether clean

closure is the most appropriate corrective action for the site. As a result, additional soil and TLD
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samples will be collected and radiological surveys conducted to confirm that the interim corrective
action removed contamination to levels below the PAL (i.e., 25 mrem/yr using a construction worker

exposure scenario). A decision point approach based on the DQOs is summarized in Figure 1-2.

4.3 Verification

The information necessary to determine whether the CAU 411 closure objectives have been achieved
and clean closure is the most appropriate corrective action for the DT site will be generated through
the collection and analyses of soil samples and TLDs, collection of removable contamination swipe
samples, and completion of radiological surveys during a CAI This section presents the method used
in selecting soil sample and TLD locations, a summary of the sampling methods and analytical
requirements, and the criteria used to evaluate the investigation results. Additional detail regarding
the sampling design may be found in Appendix B. Modifications to the sampling design may be
required should unexpected field conditions be encountered. Significant modifications must be
justified and documented in a Record of Technical Change before implementation. If an unexpected
condition indicates that conditions are significantly different than the corresponding CSM, the

activity will be evaluated and the decision makers will be notified.

4.3.1 Selection of Sample Locations

A biased sampling strategy was used for locating Decision I samples to target areas with the highest
potential for radiological contamination. Sample plot locations were selected based on an evaluation
of aerial and ground-based radiological survey data collected after the interim corrective action at the
site. These surveys include a 2006 aerial survey and a 1996 ground-based KIWI survey. These
radiological survey data (aerial and KIWI) were modeled to produce average values over each
1,000-m? area of the site; the resulting model was then used to bias the selection of the sample
locations to the areas of highest radioactivity. Based on the model results, a total of four sample plots
will be established at the DT site. Two sample plots will be located inside the CA fence at the two
most elevated areas identified by the 1996 KIWI survey, and two plots will be located outside the CA
fence at the two most elevated areas identified by the 2006 aerial survey. The proposed sample plot
locations are shown in Figure B.8-1. In order to further bias these sample plot locations, a FIDLER
survey of the area surrounding the proposed locations will be performed before the sample plot is

established. The sample plot will be placed at the location of the highest FIDLER readings.
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4.3.2 Soil and TLD Samples

Soil samples will be collected within each sample plot using a probabilistic sampling approach,

as follows:

» Four composite samples will be collected from each sample plot.

« Each composite sample will be composed of nine subsamples taken from randomly selected
locations within each plot. These locations will be predetermined using a random start with a
triangular grid pattern (Figure B.8-2).

* The entire volume of the composited material collected will be submitted to the laboratory
for analysis.

Decision I soil samples collected at CAU 411 will be submitted to the laboratory for gamma
spectroscopy, isotopic Pu, isotopic Am, isotopic U, and Pu-241 analyses (see Table B.2-2). Decision
IT samples will be submitted for the analysis of all unbounded COCs. In addition, samples will be

submitted for analyses as needed to support waste management or health and safety decisions.

One TLD will be placed at the center of each sample plot at a height of 1 m (3.3 ft) above ground
surface. TLDs will also be placed at background locations in the vicinity of CAU 411 to measure
naturally occurring radiation (e.g., cosmic, terrestrial). Three background TLDs will be placed at

locations that are representative of the general area, but beyond the influence of the CAU 411 release.

TLD placement and processing will follow the protocols established in Nevada Test Site Routine
Radiological Environmental Monitoring Plan (BN, 2003). TLDs will be left in place for a targeted
total exposure time of 2,000 hours, or the resulting data will be adjusted to be equivalent to an

exposure time of 2,000 hours.

4.3.3 Removable Contamination

Removable contamination data are obtained by collecting swipe samples from the surface of interest
(e.g., an area of land, a piece of debris). In order to ensure that removable contamination is accounted
for during FFACO site closure, the regulatory criteria for the DOE radiological control program are
used to determine when corrective action is necessary. The PAL for removable contamination at the

DT site is 2,000 dpm/100 ¢m® alpha contamination. This value is the same threshold value for
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establishing an HCA under the DOE occupational radiation protection program in 10 CFR 835
(CFR, 2015). Thus, if HCA conditions are present at a site, corrective action under the FFACO is

required, in addition to any radiological control requirements under 10 CFR 835.

Additional removable contamination data will be collected during the CAI from random locations
within each of the two soil sample plots located inside the CA fence, to verify that removable
contamination is below the posting threshold. These data, combined with removable contamination
data from previous investigations, will be compared to the removable contamination PAL of

2,000 dpm/100 cm? to determine whether corrective action is required at the site.

4.3.4 PSM

Samples of PSM or soil potentially impacted by PSM will be collected judgmentally, based on visual
and/or radiological biasing factors. The locations of surface debris identified during the 2012
preliminary investigation (Section 2.2.5.3) will be revisited during the CAI to determine whether any
visual or radiological biasing factors (e.g., stained soil, elevated FIDLER readings) are present. If
biasing factors are present, either a grab soil sample will be collected directly underneath the debris or
a composite soil sample of the impacted area will be collected. If previously unidentified surface
debris or impacted soil is identified during the CAI and biasing factors are present, samples of the
debris and/or associated soil will be collected. PSM and soil samples will be analyzed for one or more
of the following: gamma spectroscopy, isotopic Pu, isotopic Am, isotopic U, Pu-241, volatile organic
compounds (VOCs), semivolatile organic compounds (SVOCs), and total RCRA metals. Sample
analyses will be determined in the field based on the biasing factors present, the type of PSM, and the
sample location. For example, if a lead brick is identified, the soil sample from underneath the brick
may be analyzed for total RCRA metals only. If the brick is found inside the CA fence, this sample
may also be analyzed for radiological constituents. Sample results will initially be compared to the
radiological dose PAL and individual chemical PALs, as appropriate. If the PALs are exceeded, the

data will be compared to the FALSs to determine whether corrective action is required.

4.3.5 Drainages

The three drainages that exit the CA fence to the southwest (Figure 2-4) will be visually surveyed to

locate sedimentation areas. Because the previous FIDLER survey of these drainages did not identify



CAU 411 SAFER Plan
Section: 4.0

Revision: 0

Date: March 2015
Page 34 of 45

any areas of elevated radioactivity, the sedimentation areas will be used to bias drainage sample
locations. If present, the two sedimentation areas in each drainage channel located closest to the CA
fence will be sampled. At each location, additional FIDLER surveys will be conducted to determine
whether elevated radioactivity (i.e., above background levels) is present. Soil samples will be
collected in the areas of highest radioactivity, if present. A TLD will also be placed at each drainage

sample location.
Soil samples will be collected at each sample location as follows:

* Ateach sample location within the sediment accumulation area, a sample will be collected
from each 5-cm depth interval until native material is encountered or until a significant
reduction in radiological screening levels is measured.

« Each sample will be field screened with an alpha/beta detection instrument and compared to
the established background field-screening level (FSL) for the site.

« If the depth sample with the highest field-screening result (FSR) is not significantly different
(at least 20 percent difference) than the FSR of the surface sample, then only the surface
sample will be submitted for analysis. If the FSR is greater than 20 percent higher than the
surface sample, then both the surface sample and the depth sample with the highest elevated
FSR will be submitted for analysis.

« Ifthe FSL is not exceeded in any depth sample, then only the surface sample will be submitted
for analysis.

Soil samples from the drainages will be analyzed for gamma spectroscopy, isotopic Pu, isotopic Am,

isotopic U, and Pu-241.

If screening results are not significantly different from the surface results, it will be assumed that
buried contamination does not exist. If screening results are significantly different from the surface
results, it will be assumed that buried contamination exists. For subsurface screening and sampling, it
will be conservatively assumed that the highest TED from either surface or subsurface samples will
be used to resolve DQO decisions. If a subsurface sample results in a higher internal dose than a
surface sample, a TLD-equivalent external dose will be calculated for the subsurface sample. This
will be accomplished by establishing a correlation between RESRAD-calculated external dose from

surface samples and the RESRAD-calculated external dose from the subsurface samples. This surface
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TLD reading will be increased by this proportion to estimate a TLD-equivalent external dose for the

subsurface soil.

4.3.6 Data Evaluation and Closure Verification

The dataset to be evaluated in verifying DT site closure will include (1) the removable contamination
data collected outside the CA fence in 2010, (2) the soil sample and removable contamination data
collected during the 2012 preliminary investigation, and (3) the data collected during the CAIL All
soil sample data used in making DQO decisions will be validated. As evidenced in Figure B.8-1, two
of the most elevated locations detected in the KIWI and aerial surveys were sampled during the 2012
preliminary investigation at the DT site. These soil sample results, and the results of the third 2012
sample plot location, will be combined with data from the CAI to evaluate the presence of

radiological COCs at the DT site.

For soil and TLD samples, the TED will be calculated using the RRMG-calculated internal dose
estimates from the soil samples and the external dose calculations from the TLDs. The 95 percent
upper confidence limit (UCL) of the TED for each sample location will be established as the sum of
the 95 percent UCL of the internal dose and the 95 percent UCL of the external dose. For the 2012
sample plot data for which no corresponding TLD data exist, the maximum TLD measurement from
the CAI will be added to the internal dose calculated for the sample plot. The 95 percent UCL of the
TED will be compared to the dose-based PAL of 25 mrem/yr. If the PAL is exceeded, the TED will be
compared to the established FAL. Any 95 percent UCL of the average contaminant concentration

above the FAL will result in radiological contamination being designated a COC at CAU 411.

« Ifno COCs are detected, the dose-based closure objective will have been met, and no
additional corrective action will be required.

« If COCs are detected, the extent of contamination (based on dose) will be defined, and further
corrective actions will be evaluated with the stakeholders (i.e., NDEP, USAF).

Removable contamination data will be evaluated against the PAL of 2,000 dpm/100 ¢m”.

« If removable contamination is not detected above the PAL, the removable contamination
closure objective will have been met, and no further corrective action will be required.
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+ If removable contamination is detected above the PAL, the data will be compared to the
established FAL. If removable contamination is detected above the FAL, the extent of

contamination will be defined, and further corrective actions will be evaluated with the
stakeholders (i.e., NDEP, USAF).

4.4 Closure

The closure objectives for CAU 411 are as follows:

« Radiological contamination at the site is less than the FAL using the construction worker
exposure scenario.

* Removable alpha contamination is less than the FAL.

+ No PSM is present at the site, and any impacted soil associated with PSM has been removed
so that remaining soil contains contaminants at concentrations less than the FALs.

« There is sufficient information to characterize investigation and remediation waste
for disposal.

The corrective action of clean closure will be confirmed as appropriate for closure of CAU 411 if the

above closure objectives have been achieved.

4.4.1 Changes in Land Use

The closure of CAU 411 under the FFACO means that the selected corrective action has been
accepted and approved by NDEP and other stakeholders. The closure of CAU 411 under this SAFER
Plan is based on the construction worker exposure scenario, which was agreed to by the stakeholders
in the DQOs. If the agreed-upon scenario should change from what was evaluated in this SAFER, the
closure of CAU 411 would have to be reevaluated to account for the new land use or exposure
scenario. In the future, should the land custodian determine that a proposed mission use would not
comport with the proposed closure of CAU 411, or that there is a proposed transfer/relinquishment of
all or part of the NTTR that will impact CAU 411, 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 NDEP, 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 411, consistent with its responsibilities under applicable law.
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Table 4-1 provides a tentative duration of activities (in calendar days) for SAFER activities:

Table 4-1
SAFER Field Activities

Duration (days)

Activity

5

Site Preparation

2

Site Mobilization

21

Field Work

90

Sample Analysis

30

Data Validation and Assessment

120

Closure Report

60

Waste Management and Disposition
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5.0 Reports and Records Availability

Reports generated during ongoing field activities will be provided to NDEP and USAF upon request.
Historical information and documents referenced in this plan are retained in the NNSA/NFO project
files in Las Vegas, Nevada, and can be obtained through written request to the NNSA/NFO Soils
Activity Lead. 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

Investigation/remediation waste generated during the CAU 411 CAI 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,
FSRs, and analytical results from investigation and waste samples. Disposable sampling equipment
and personal protective equipment (PPE) are considered potentially contaminated waste only by
virtue of contact with potentially contaminated media (e.g., soil) or potentially contaminated debris
(e.g., metal and concrete). These wastes may be characterized based on CAI sample results of
associated samples, process knowledge, or directly sampled. 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 chemical characteristics.

6.1 Waste Minimization

The CAI will be conducted so as to 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 investigation-derived waste
(IDW) that would otherwise be characterized and disposed of as 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 approved before use. 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.

6.2 Potential Waste Streams

The anticipated waste streams to be generated during the CAU 411 field investigation include
industrial and low-level radioactive IDW. These waste streams may be in the form of disposable

sampling equipment, PPE, debris, and potentially small volumes of soil.

Known debris at the site includes an empty drum, UXO, and small metal fragments. Debris that is

removed during the CAI will be managed as IDW, unless it is eligible for recycling.
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6.2.1 Industrial Waste

Industrial IDW will be collected, managed, and disposed of in accordance with the solid waste
regulations and the permits for operation of the NNSS Solid Waste Disposal Sites. Industrial IDW
generated at CAU 411 will be collected in plastic bags, sealed, labeled with the CAU number, and
dated. The waste will then be placed in a roll-off box or similar storage container. The number of bags
of industrial IDW placed in the roll-off box will be counted as they are placed in the roll-off box,
noted in a log, and documented in the field activity daily log. These logs will provide necessary

tracking information for ultimate disposal.

6.2.2 Low-Level Waste

Low-level radioactive wastes, 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, 2012b).
Potential radioactive waste drums containing soil, PPE, and/or disposable sampling equipment may

be staged and managed at a designated radioactive material area.
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7.0 QA/QC

The overall objective of the characterization activities described in this SAFER Plan is to collect
accurate and defensible data to support the closure of CAU 411. All characterization activities,
including those related to TLD measurements, will be conducted in accordance with the Soils QAP
(NNSA/NFO, 2012c¢) and the Soils RBCA document (NNSA/NFO, 2014), which define rigorous data
quality requirements. Sections 7.1 and 7.2 discuss the collection of required quality control (QC)
samples in the field and quality assurance (QA) requirements for laboratory/analytical data to

achieve closure.

7.1 Sample Collection Activities

Field QC samples will be collected in accordance with established procedures. Field QC samples are
collected and analyzed to aid in determining the validity of environmental sample results. The
number of required QC samples depends on the types and number of environmental samples
collected. The minimum frequency for collecting and analyzing QC samples for this CAI as

determined in the DQO process, is as follows:

» Field duplicates (1 per 20 grab (judgmental) environmental samples, or 1 per CAU if less than
20 collected)

Additional QC samples may be submitted based on site conditions at the discretion of the Task
Manager or Site Supervisor. Field QC samples must be analyzed using the same analytical procedures

implemented for associated environmental samples. Additional details regarding field QC samples
are available in the Soils Activity QAP (NNSA/NSO, 2012c).

7.2  Applicable Laboratory/Analytical Data Quality Indicators

As stated in the DQOs (see Appendix B) and in the Soils QAP (NNSA/NFO, 2012c¢), 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
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Data verification will include an evaluation of all chemical and radiological laboratory data for data
quality in accordance with company-specific procedures. The data will be reviewed to evaluate the
completeness, correctness, and conformance of each dataset. This verification will include a review

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

Data validation must be performed on a portion of the environmental sample results to determine the
analytical quality of a dataset. Data validation criteria must be based upon the DQOs and the intended
use of the data. Validation should include an evaluation of method and contract compliance, data

calculations, QC and calibration verifications, raw data, and data generation methods. Validation can
include qualifying data that may restrict or limit data use. The data validation includes an evaluation

of the DQI criteria for the following:

* Precision

* Accuracy/bias

* Representativeness
+ Completeness

+ Comparability

+ Sensitivity

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

A data quality assessment (DQA) must be performed to determine whether the data meet the DQO
requirements of the investigation and the performance criteria for the DQIs as defined in the Soils
QAP (NNSA/NFO, 2012c). The DQA considers how the data relate to decisions to be made, the
intended use of the data, and whether data are suitable for making those decisions. The results of this
assessment will be documented in the investigation report. If the DQOs were not met, corrective

actions will be evaluated, selected, and implemented (e.g., refine CSM or resample to fill data gaps).
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