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INDEPENDENT VERIFICATION SURVEY REPORT
FOR THE MIAMISBURG CLOSURE PROJECT
MIAMISBURG, OHIO

INTRODUCTION AND SITE HISTORY

The Mound Plant was constructed in the 1940°s for the production of nuclear weapons
components. The original site was run by the Monsanto Research Corporation (MRC) whose
primary mission was to determine the chemical and metallurgical properties of polonium, beginning
in 1948 BWXTO 1999). In 1949, the Mound Plant began research operations involving other
radionuclides. Over the course of its 50 years of operation, the facility produced detonators,
recovered and purified tritiom, and constructed plutonium heat generators for sarcllites. Mound was
the first permanent facility in support of atomic weapons cesearch for the U.S. Department of

Energy (IDOLE) and prior to 1996, supplied stable isotopes to the DOE.

I 1989, the Mound Site was placed on the National Priorities List (NPL) because of chemical
contamination in the site groundwater (BWXTO 1999). The DOE, U.S .Environmental Protection
Agency (USEPA), and the Oluo Environmental Protecion Agency (OEPA) developed a procedural
framework for the remediation of the site under the Comprehensive Finvironmental Response,
Compensation, and Liability Act (CERCLA). Initially, the remediation of the Mound Plant was
organized around nine Operable Units (OUs). However, as site remediation activities progressed, it
became apparent that the OU clean-up strategy was not applicable at the Mound Site. In 2000, the
DOE “core team”; including the DOE, USEPA, and the OEPA; designed a new decision-making
process known as the “The Mound 2000 Approach”. This process divided the Mound site into 19
release blocks containing over 400 Potential Release Sites (PRSs) (MERP 1997). Approximately 200
of the PRSs were contaminated soil areas and the remaining PRSs were contaminated buildings

(BWXTO 1999).

The Miamisburg Closure Project contract was awarded to CH2MHill Mouad, Inc. on

December 5, 2002, with work beginning Januvary 1, 2003

The U.S. Department of Enecgy-Miamisburg Closure Project Office (DOE/MCP) 1s responsible
for oversight of the remedial action and final status survey (FSS) activities at the Miarmisburg Closure
Project (MCT). It is the policy of the DOE to pertorm wdependent (third party) verification of FSS

activites (DOE 2006). The purpose of these independent verifications is to confirm that remedial
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actions have been effective in meeting established and site-specific guidelines and that the
documentation accurately and adequately describes the radiological conditions at the site. The Oak
Ridge Institute for Science and Education (ORISE) has been designated by the DOE as the
independent verification contractor (IVC) responsible for this task at the MCP and has been
requested to verify the final radiological status of the cleanup activities associated with the Buildings
45, 61, OSE, O5W, and the Techaical (T) Building, as well land area parcels 6, 7, and 8. The history

of each area 1s described in the following sections.
BUILDINGS 45, 61, OSE, AND OSW

Buildings 45, 61, Operational Support East (OSE}), and Operational Suppost West (OSW) are four
structures that have been addressed as part of the Mound 2000 process. Building 45 was originally
constructed in 1969 as the Neutron Standards and Multiplicauon and Test Laboratory (CH2 2005a).
Building 61 was constructed in 1980 and served as a Logistics Support Warehouse (CH2 2003a).
Builclings OSE and OSW were constructed in 1974 and 1987, respectvely, and were used for
administrative office areas (CH2 2004b and ¢). A FSS has been completed for each building and the
results documented in the respective building data packages. Based on the building data packages
and the tesults of the FSS, the conmactor has concluded that the buildings are acceptable for transfer
to the Miamisburg Mound Commusity Improvement Corporation (MMCIC) for

commercial/industrial use.

T-BUILDING

Construction ot the T-Building was completed in 1948; the building was originally built to process
radioactive polonium and minor amounts of other radionuclides. From 1949 to 1973, activities
included a polonium processing and separation program; fuels research and development program,
neutron source program; and a varnety of other research, development and producton programs
with polonium. In the eaxly 1970s, the T-Building underwent considerable decontamination and
during the 1980s significant modifications to provide accommodation for triium-processing
operations. Other activities included non-destructive testing, environmental testing, radon testing,
gamma and mass spectroscopy, calorimetry, neutron activation analysis, and safeguards research and

development.
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Building operations also included offices and administrative areas, laboratories, and material storage
(chemical products, office supplies, and waste storage containers). The building also has a vault that

was used to store secured nuclear materials.

Recently, the T-Building was used for radioactive and non-radiocactive work, offices, and service
rooms. The Tritium Emissions Recovery Facility (TERF), which operated untl the second quarter
of 2004, processed trittated gases to recover waste tritium for disposal. The building was vacated in

February, 2005, 2nd only remediation and verification activities continued {CH2 2006a),

A Removal Action was isitiated in June 2003 to remediate the T-Building to acceptable levels for
sndustrial reuse. The primacy conrractor, CH2MHil Mound, Inc.; planned and performed Removal
Action oversight, building/structure decontamination, bullding/structure dismantlement and
remediation, and onsite transportation and staging of debris. The project has met the Removal
Action objectives pertaining to the T-Building, and the major remediation activities in the

T-Building are consideted complete (CH2 2006b).

The contaminants of concern (COC) include vrantum-235/238 (U-235/238), cobalt-60 (Co-60),
silver-108m {Ag-108m), plutonium-238/239 (Pu-238/239), americium-241 {Am-241), radium-226
(Ra-226), bismuth-207/210m (Bi-207/210in), cesium-137 (Cs-137), strontium-90 (Sr/Y-90),
polonium-209 (Po-209), and tritium (H-3). Previous measurements conducted by i-sifu gamma
spectroscopy have confirmed the presence of Bi-207, Bi-210m, Cs-137, Ag-108m, Am-241, Pu-238,
Pu-239, P0-209 and Co-60 as COCs (CH2 2004a).

The T-Building is to be transitioned to the MMCIC in accordance with the MCIP and must satisfy
building release criteria specified in “The Mound 2000 Approach” prior to transitioning the building.
During completion of the FSS activities, the decontamination and decommissierung (D&D)
contractor, CH2M O], prepared the Verification Sampling 2and Analysis Plan (VSAP) which
summarized their approach to confirm that the T-Building meets the release criteria. This plan
follows the guidance of the Muiti-Agency Radiation Survey and Site Investigation Mangal (MARSSIM) for
format and content and was written to meet the release critesia of DOFE Osrder 5400.5 BWXTO

1999, CH2 2004a, NRC 2000 and DOFE 1993).

There are a total of 178 survey units (SUs) in the T-Building that were evaluated and determined to

meet the release criteria (CH2 2006b). Sucface release criteria, based on guidance in DOE
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Order 5400.5 (DOE 1993 and 1995), was applicd to 164 survey units. RESRAD-Budd-derived
release criteria were applied to 14 SUs that contained residual volumetric contamination. The latter
were based on 2 maximum dose limit to future occupants of less than 15 mrem/yr. Institutional
controls have been put into place for the RESRAD areas in the T-Bulding, to include the
prohibition against the removal of concrete floor material and a prohibition against allowing

penetration of concrete floors without prior approval by the DOE.
PARCELS 6, 7, AND §

The land area Parcels 6, 7, and 8 represent 332 PRSs at the MCP. The majority of the Parcels were
designated as requiring no-further action. PRS 66, which is located within the Paccels on the
northeastern portion of the site, had a high potential for contamination due to the burial of several
radiologically-contaminated items; including thorium-contaminated drums, a contanunated flatbed
truck, contaminated ventilation equipment from the Semi Work (SW) Building renovation, and
other miscellaneous equipment. The PRS 66 Removal Plan also included several smaller PRSs
located within the vicinity ot PRS 66, including PRS 38, 39, 40, and 80, and 398. The Removal
Action was completed in 2005 and resulted in the removal of 78,093 cubic yards (yd’) of low-level

radioactive waste, 90 yd” of metal, and 3 yd® of nonfriable asbestos (CH2 2005b).

SITE DESCRIPTION

The Mound Plant is located on 305 acres within the southern city limits of Miamisburg, Ohio and is
approximately ten miles southwest of Dayton and 45 miles notth of Cincinnati. The site is bounded
by Mound Avenue to the north which curves to the south becomiog Mound Road and the castern
boundary of the site (Figure 1). The southern boundary 1s formed by Benner Road with the Conrail
Railtoad generally forming the western boundary. To the west of the plant is the Great Miami River
flowing from northeast to southwest and the plant is surrounded by residential, recreational and

agricultural areas.
BUILDINGS 45, 61, OSE, AND OSW

Building 45 is a two-stoty structure (including an addition buwlt in 1994) originally built in 1969 with

9,582 square feet of floor space. The building, referred to as the Neutron Standards and
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PARCELS 6, 7, AND 8

Parcels 6, 7, and 8 represent a large area made up of 332 PRSs. The PRS selected to represent
Parcels 6, 7, and 8 tor a Type A review is PRS 66. PRS 66 is located on the northeastern portion of

the MCP and encompasses approximatcly 3.5 acres.

OBJECTIVES

The objectives of the independent verification survey were to confirm that remedial actions have
been cffective in meeting established release criteria and that documentation accurately and

adequately describes the final radiological concitions of the MCP.

DOCUMENT REVIEW

The Independent Verification Team (JVT) ceviewed the work plans, verification sampling plans, and
supportng data and documentation for Buildings 45, 61, OSE, OSYW, and the T-Building. The
focus of the review included the survey methodology and instruientation detection capabilities and
calibration, in order to develop an applicable and appropriate project-specific plan (PSP) for

radiological ficld surveys in these buildings.
TYPE A VERIFICATION

A Type A verification was petformed for the Parcels 6, 7, and 8 land areas, given that remediation
actvities had already been completed and the area backfilled with clean soil. Tim objective of the
Type A verification was to perform a comprehensive technical review of the Verification Sampling
& Analysis Plan (VSAP) and Data Report for PRSs to be evaluated. Because the number of PRSs
associated with Parcels 6, 7, and 8 was large (332 PRSs 1n Parcels 6, 7, and 8), ORISE focused the
data review on PRS 66, which was a large land area PRS with a high potential for contamination.
The scope of ORISE’s review included evaluation of the COC, the guidclines for each contaminant,
the application of the guidelines for demonstrating compliance with cleanup criteria, instrumentation
and corresponding minimum detectable concentrations (MIDC), soil sampling procedures, and
survey and analytical results. Comments pertaining to the VSAP and Data Report were sent via

emadl to the DOE for discussion and resolution (refer to Appendix E).
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TYPE B VERIFICATION

The Type B verfication at the MCP included an on-site assessment and evaluation of the
remediation process. Type B verification sarveys were pecformed in Buildings 45, 61, OSE, OSW,
and the T-Building. The Type B verification included data acquisition through scaos and static

measurements, in addition to collecting removable activity measurements (smears).

VERIFICATION SURVEY PROCEDURES

During the period of September 18 to October 13, 2006, ORISE performed radiclogical verification
survey activities of Buildings 45, 61, OSE, OSW, and the T-Building (Figures 1 and 2). The building
surveys included alpha and beta surface scans, surface measurements for total and removable
activity, and some limited exposure rate measurements. ORISE judgmentally selected SUs for
verificauon surveys where either the contractor had identified and remediated residual
contamination; or where other suspect arcas existed (e.g., high-traffic areas, areas with visible
staining, drains, etc.). ORISE pertormed alpha and beta scans in approximately 50% of the survey
units/areas in Buildings 45 and 61 (Figures 3, 4, and 5). Judgmental scans were concentrated in
high-traffic areas (entryways, hallways, etc.) in Buildings OSE and OSW (Figures 6 and 7). ORISE
judgmentally selected 16 of the 178 SUs in the T-Building to perform verification surveys (Figures 8
and 9). ORISE focused verification survey efforts on areas where the surface release criteria were
applicd. Limited surveys were performed in the RESRAD areas of the T-Building based on site
inspections and input from the DOE, but were generally limited to the portions of the RESRAD

areas where the surface release criteria applied (Le., wall and ceiling surfaces).

Verification survey activities were performed in accordance with the ORISE Survey Procedures and
Quality Assurance Manuals (ORISE 20064 and 2005). Data and sample media collected during
ORISE verification surveys were returned to the ORISE laboratory for data interpretation and
analyses. Survey actvities performed by ORISE were conducted in accordance with site-specific

survey plans that were submitted to and approved by the DOE (ORISE 2006b and ¢).
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REFERENCE SYSTEM

ORISE established a grid system for referencing random measurement locations in the T-Building.
Site maps and prominent site features were utlized to identity judgmental measurement locations in

the T-Building and all other buildings at the MCP.

ALPHA AND ALPHA PLUS BETA SURFACE SCANS

Alpha and beta radiation surface scan coverage was based on the SU classification. Scan coverage in
Class 1 and Class 2 SUs selected for verification were generally as follows: 50 to 100% of the floor
surfaces; 10 to 50% of lower wall surfaces; and judgmental scans on upper wall/ceiling sucfaces.
Scanning was performed on a judgmental basis in Class 3 SUs (typically on floor surfaces only).
Pacticular attention was given to floors and cracks and joints where material may have accumulated.
Seans were performed using gas proportional detectors coupled to ratemeters or ratemeter-scalers
with audible indicators. Any locations of elevated direct radiation detected by surface scans were
marked for futther investgation—to include additional sucface scans, as deemed necessary to

delineate contamination boundaries.

SURFACE ACTIVITY MEASUREMENTS

Direct alpha and beta measurements were performed at any locations of elevated radioactivity
and/or arcas distinguishable from background detected during surface scans that potentially
exceeded the surface release criteria. Direct measurements were performed using gas proportional
detecrots coupled to portable ratemeter-scalers. A smear sample for determining removable gross
alpha and gross beta acuvity was collected from each direct measurement location. Tritum smears

were also collected at each elevated direct measurement location identified by surface scans.

Surface actuivity measurements were collecred at areas of elevated actvity identified during scanning

10 Buildings 45, 61, OSE, OSW. No random measurements were collected in these buildings.

Seven survey units in the T-Building wete selected for random H-3 sampling due to the fact that
H-3 is a low-encrgy beta emitter that cannot be detected with conventional survey instrumentation.

Direct alpha and beta measurements, as well as removable alpha and beta activity measurements
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Removable Alpha Actvity

20 dpin/100 cm?

Total Beta Activity

5,000 dpm/100 ooy, averaged over a | m’ ares

15,000 dpm/ 100 em’, maximum in 2 100 cm® area

Removable Beta Activity
1,000 dpm/100 cm?

Removable Tritium Activity
10,000 dpm/100 cm®

FINDINGS AND RESULTS

TYPE A VERIFICATION

ORISE reviewed the PRS 66 VSAP and associated documentation, the PRS Removal Action (Oo-
Scene Coordinatory OSC Report, and the PRS 66 Data Report (CH2 2003b, 2005b, and 2005¢). All
identified comments were appropriately addressed by the contractor via email correspondence and
several teleconferences (Appendix E). As discussed in 2 November 21, 2006 letter summarizing the
conclusions of the Parcels 6, 7, and 8 data review (ORISE 2006¢), the documentation review
indicated that the contractot’s verification survey design and data were technically defensible and
support the final site conclusions. However, ORISE recommended that the MCP document the
minimum detectable concentration (MDC) for the detection of Pu-238 during ficld scans, given that
there appeared to be a discrepancy between the estimated a priorr MDC of 1667 pCi/g (CH2 2003c)
and the assumed actual scan MDC of 350 pCi/g which was determined based on field experience
and data. The latter value was not documented and was communicated to ORISE by the contractor.
Therefore, ORISE recommended that the detivation of this value be documented (ORISIE 20006e).
1t should be noted that the contractor appropriately increased the sample density in areas where Pu-
238 was a COC to account for the fact that the scan MDC for Pu-238 exceeded the hot spot criteria

of 165 pCi/g. T'his additional set of samples was collected during “pre-verification™ sampling,
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which was 2 phase of sampling that was performed only in areas where the scan MDC exceeded the

“hot spot” criteria.

TYPE B VERIFICATION

Type B verifications were performed to verify that CH2ZMHill had met the guideline critexia
established for the various arcas of the site. ORISE implemented the approved plans to evalunate
bulding and structural surfaces. A summary letter was issued by ORISE in October of 2006 to
document the preliminary results for the Type B verification (ORISE 2006£). The results are

discussed in the following section.

BUILDINGS/STRUCTURES

Surface Scans

The alpha and alpha plus beta surface scan results are presented in Table 2. The alpha floor scan
results generally ranged from 0 to 45 counts per minute (cpm). The alpha plus beta floor scan
results ranged from 400 to 3,400 cpm. The alpha wall/ceiling scan results ranged from 0 to 220 cpm
and the alpha plus beta wall/ceiling scan results generally ranged from 105 to 640 cpm, with two
“hot spots” on the lower walls of the T-Building that indicated up to 10,000 cpm. Several areas of
clevated activity that required remediation and/or additional investigation were identified. Areas
where elevated surface activity was identified included a source holder in Building 45, three locations
on floor ule in the former tritum calibraton lab in Building 45 (Room 108}, three locatons on
carpeted surfaces on Building OSE, and five floor and lower wall locations in the T-Building. Direct

surface activity measurtements were collected at these locations.

Surface Activity Levels

A summary of elevated surface activity results for Buildings 45, 61, OSE, OSW, and the T-Building
is provided in Table 1. The only area of elevated actvity detected outside of the ‘T-Building was
detected on a source holder in Building 45. The result of 4,800 dpm/100 ¢m® (beta surface activity)
was less than the guidebine value. However, because the source holder had a cylindiical geometry

and the measured arca had a surface area less than 100 cm?, this Jocation was called to the attention
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The removable H-3 and alpha and beta surface activity results for random measurements collected
in the T-Building are provided in Tables 3 to 9. All random measurcment results were less than the

applicable guidelines.

It should be noted that the Mound 2000 Approach specifies a removable trinum limit of
10,000 dpm/ 100 cm” and indicates that tritium smears should be collected with 2 dry filter
(BWXTO 1999). This method deviates from the guidance contained in a 1995 memo from the
DOE Office of the Assistant Secretary for Environment, Safety, and Health (DOE 1995),
“Applcaton of DOE 5400.5 Requirements for Release and Control of Property Containing

3

Residual Radioactive Material,” which recommends an interim guideline of 10,000 dpm /100 cm?’ for
removable trittum; and states that “The measurements should be conducted by a standard smear
measurement but using a wet swipe ot picce of styrofoam.” As such, ORISE recommended that a
turther review and evaluation of the Mound 2000 Approach for the assessment of removable tritium

activity be performed to assure conformance with the referenced guidance (ORISE 2006f).
COMPARISON OF RESULTS WITH GUIDELINES

All direct measurement results ar areas identified by scanning and at random measurement locations
were less than the applicable site guidelines, with the exception of the six Jocations summarized in
Table 1. The six aceas of elevated activity have been remediated by the contractor, Therefore, all

areas evaluated by ORISE meet the applicable site guidelines.

CONCLUSION

During the period of September through November 2006, ORISE performed a comprebensive
independent verification of the final status survey activities at the MCP. The scope of the ORISE
verification included a Type A review of the contractor’s procedures and measurement techniques
tor Parcels 6, 7, and 8 (ORISE 2006¢), and verification surveys of the contractor’s data for Buildings
45, 61, OSE, OSW, and the T-Building (ORISE 2006f). The verification surveys (scans) of the
cvaluared buildings were performed over an extensive area, with concentrated efforts in the
buildings with the highest potential for contamination (Buildings 45, 61, and the T-Building).

Duting the three-week survey effort, only six small areas of elevated activity were detected, and these

areas were subsequently remediated by the contractor. Based on the results of the verification
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APPENDIX A

MAJOR INSTRUMENTATION

The display of a specific product is not to be construed as an endorsement of the product or its
manufacturer by the author or her employer.

SCANNING INSTRUMENT/DETECTOR COMBINATIONS

Alpha and Alpha plus Beta

Ludlum Floor Monitor Madel 239-1

combined with

Ludlum Ratemeter-Scaler Model 2221

coupled to

Ludlum Gas Propottional Detector Model 43-37, Physical Area: 550 em”
(Ludlum Measurements, Inc., Sweetwater, TX)

Ludlum Ratemeter-Scaler Model 2221

coupled to

Ludlum Gas Proportional Detector Model 43-68, Physical Area: 126 cm®
(Ludlum Measurements, Inc., Sweetwater, TX)

DIRECT MEASUREMENT INSTRUMENT/DETECTOR COMBINATIONS

Alpha _and Alpha plus Beta

Ludlum Ratemetet-Scaler Model 2221

coupled to

Ludlum Gas Proportional Detector Model 43-68, Physical Area: 126 cm?
(Ludlum Measurements, Inc., Sweetwater, TX)

LARBORATORY ANALYTICAL INSTRUMENTATION

Low-Background Gas Proportional Counter
Model 1.B-5100-\
(Tennelec/Canbecra, Meriden, CT)

Tri-Carb Liquid Scintiltation Analyzer
Model 3100
(Packard Instrument Co., Meriden, CT)
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APPENDIX B

SURVEY AND ANALYTICAL PROCEDURES

PROJECT HEALTH AND SAFETY

The survey and sampling procedures were evaluated to ensure that any hazards inherent to the
procedures themselves were addressed in current job hazard analyses (JHAs). All survey and

laboratory activities were conducted in accordance with ORISE health and safety and radiation

protection procedures.

Pre-survey actvities included the evaluation and identification of potential health and safety issues.
Site staft provided site-specific safety awareness training at the MCI for each ndividual ORISE
survey effort. Verification surveys were performed according to the ORISE generic health and
safety plan for Buildings 45, 61, OSI, and OSW and according to the project-specific health and
safety plan for the T-Building {ORISE 2006g). All site activities were also performed in accordance
with the site-specific Integrated Safety Management (ISM) pre-job hazard checklists and safety

procedures discussed during the on-site traning.

QUALITY ASSURANCE

Analytical and field survey activities were conducted in accordance with procedures from the

following documents of the Independent Environmental Assessment & Verification program:
. Survey Procedures Manual (August 2006)
. Laboratory Procedures Manual (April 2006)
* Quality Assurance Manual (July 2005)

The procedures contained in these manuals were developed to meet the requirements of
Department of Eaergy (DOL) Order 414.1C and the U.S. Nuclear Regulatory Commission QOnalify
Assitrance Manual for the Office of Nuclear Material Safety and Safegnards and contain measures to assess

processes during their performance.
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beta emitters with a maximum energy of less than 0.4 MeV (400 keV) and an €, of 0.5 for maximum

beta energies greater than 0.4 MeV. Thercfore an g, valuc of 0.5 was applied.

Th-230 was used as the calibration source for assessing alpha surface activity at the MCP. 1SO-7503

recommends an €, of 0.25 for alpha emitters. Therefore an € value of 0.25 was applied.

SURVEY PROCEDURES

Surface Scans

Surface scans were performed by passing the detector slowly over the sucface of interest; while
maintaining the distance between the detector and the surface at a minimum—nominally within
I em. Structural surfaces such as building floor and wall surfaces and equipment were scanned using

gas proportional hand-held detectors. A large area detecror (550 cm?) was used to cover floor areas.

Hand-held detectors were placed on contact with the calibration sources. A postulated hot-spot size
of 100 em?® was assumed « psior’ for determining scanning instrument efficiencies. The caleulated
scanning €., values ranged from 0.07 to 0.20 for the hand-held gas proportional detector calibrated
with Tc¢-99 and T1-204 (the Jower range represents a detector calibrated using Tc-99 with a 3.8
(g/cm® mylar window, which was used for the T-Building to minimize interference from alpha-
emitting isotopes); and from 0.10 to 0.11 tor Th-230. Calibration source emission rates were not

corrected for geometry when sources larger than the detectors were used.

Scan minimum detectable concentrations (MDCs) were estimated using the caleulational approach
described in NUREG-1507% The scan MDC is a function of many variables, including the
background level. Typical beta background count rates, which varied between the individual gas
proportional detectors, ranged from 182 to 303 cpm. Alpha backgrounds ranged from | to 2 cpm.
Additional parameters selected for the calcalation of scan MDC included a nwo-second observation
interval, a specificd level of performance at the first scanning stage of 95% true positive rate and
25% false positive rate, which yields a #* value of 2.32 (NUREG-1507, Table 6.1), and a surveyor
efficiency of 0.5. To illustrate an example for the hand-held gas proportional detectors, a nominal

scan MDC can be calculated as follows:

INUREG-1507. Minimum Detectable Concentrations Wath “T'ypical Radiation Survey Instruments for Various Contaminants and Field Coaditions.

U3, Nudlear Regulatory Commission. Washington, D, June 1998,
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APPENDIX D

STATISTICAL SURVEY DESIGN FOR THE T-BUILDING
SURVEY DESIGN SUMMARY

‘The Sign Test was selected for the statistical test to evaluate the median concentration in each survey
unit compared to the release criterion. Tlus test was selected because H-3 is not expected to be
present in background, and the test does not assume that the data follow any particular distribution.

The null hypothesis and alternative hypotheses are presented below.

Null Hypothesis:

Hy: The median concentration of residual xadioactivity in the survey unit is greater thao the

DCGL.

Alternative Hypothests:

H,: The median concentration of residual radioactivity in the survey unit is less than the DCGLy,.

The DCGLy for H-3 at the MCP is 10,000 dpm/100 cin® (removable activity based on collection
with a dry filter). ORISE procedures require the collection of H-3 smears with a wet filter, which

was the technique utilized at the MCP.
NOTE: The term “DCGL” is usced to represent the applicable guidelines at the MCP. Because the
DOE Order 5400.5 limits were applied, the “DCGLs” were not actually derived limits.

DETERMINATION OF MUMBER OF DATA POINTS

The number of data points was derermined using the following parameters:
DCGL = 10,000 (dpm/100 cm’)

LBGR = 4,000

a = 3,000

A = 10,000 ~ 4,000 = 6,000
Relatve shift (A/o) =2
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APPENDIX E

ORISE COMMENTS AND CONTRACTOR RESPONSES ON
PRS 66 DATA AND DOCUMENTATION

Comment Set #1 (November 6, 2006)

1) Page 2 of the VSAP discusses the walkover survey procedures, but does not provide
details regarding the type of instrumentation used and the Scan MDC, Please provide this
information or point to another document where this information is provided.

Respouse: The walkorver instrument nsed was a FIDLER (Field Tndication Detector for Lower Exposnre
Radiation). Sean MD Cs are agreed npon and docimented (PRS 66 pink soil dociment) as follows:

Pr-238 350 pCilg (valie based on sife experieice and agreement with the regniators)
Th-232 1.0 pCilg

Ae227+D 448 pCifg

Cs-137 1.3 pCifg

Ra-226+D 0.96 pCif g
U-238+D 11.16 pCilg

Detector Response o Th-232 Adjusted for Cleanup Criteria prepared by Argonne National Laboratories. Proposal:
Re-characterization of “Pink” soils at PRS 66 Phase I11, V1, and Phases VITI, IX, and X.

2) Section 3.4 of the VSAP (page 4) states the following: ""As specified in Figure 4, and
where excavation exceeds expected limits, verification analysis will be offsite isotopic alpha
spec where plutonium, thorium, and/or uranium results are greater than the cleanup
objectives.”" Please clarify the staternent "where excavation exceeds expected limits." Is
this based on field screening or onsite gamma spectroscopy results?

Response: 1t was based on both and visible debris. The resmoval plun requived that we ‘chase’ visible debris, freld
indication (FIDILER readings) and soif sample vesulis > bot spot (both offsite and onsite) to the esctent of
contanination above the sel cleanup goal. Escpected limviis were defined by the characterization data but were also
expected Lo exceed these limits, which it did.

3) Section 4.0 of the VSAP discusses "onsite alpha spec.” Please provide a discussion of the
onsite alpha spectroscopy analysis procedures, or point to another document where this
information is provided.

Response: Chemiteal separation was performed for Th-227, Th-228, Th-230, and Th-232 run through a colunim,
plated and connted. MDA (pCifg) with a 100 min connt time is 0.1 pCi/ g. Procedure available npon request.

4) It is assumed based on the derivation of the COs for individual contaminants that a sum

of ratios (SOR) calculation did not apply for PRS 66. A brief discussion of the comparison
of sample results to the COs would be appreciated.
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Response: You are corveet that SOR did not apply. 1 comparison of indirdual sample results to individual hot spot
ertferia was tanitally performed and if >hot spot criferia additional excavation required. The resnits were then
compared fo the individual cleannp criteria (1057 RBGV + background or as agreed).

5) Appendix A of the PRS 66 VSAP, page 3, states that "The Lower Bound of the Gray
Region (LBGR) for Th-232 is selected at 95% of the mean of the measurement results in the
characterization data set that are less than the cleanup objective.” Please discuss why the
results that exceeded the cleanup objective were excluded in the LBGR determination.

Response: Becawse if was anticipated that the removal action would resul in Th-232 values less than the cleanup
obyjective. Essenitally, a simulated as feft condition representing a potential LBGR.

6) Appendix B of the VSAP, page 3, states that "if a value of 7 nCi/g is ptesent, it will be
identified by the field instrumentation." This is in reference to Pu-238 contamination. This
statement is not completely understood, given that the CO for Pu-238 is 55 pCi/g. Please
clarify.

Response: At the time of this 1/ SAP writing, no scan MD Cs bad been defined for the FIDIER. The historical
sample result of 7 5Cif g was the basis of PRS 40 and was not confirnred throngh PRS 66 characterization sampling
taken in that area. The statement was justification that a separate removal action and verificalion saniple for PRS 40
was not required. Walkovers, verification and excavation of PRS 66 would sufficientfy prove that a valne of 7 uCifg
of Pu-238 wonld not be lefi undetected and PRS 40 conld be closed out,

7) Appendix B of the VSAP, page 7, states that "Characterization revealed 11 isolated
instances of isotopes that are not primary COCs but are present at levels above their cleanup
objectives.”" Please provide a brief discussion of the decision model that was used to either
include or discount individual COCs, especially in cases such at this where the COCs
identified during characterization were not included in the list of primary COCs for the PRS.

Response: The Core Teanr agreed based on characterization resulls that these limited isolated Potential Contaminants
of Concern (PCOCs) were co-located with primary COC in all cases and would be removed as the primary COC
were addressed per the approved PRS 66 work plan. Additionally, field screening and vertfication sampling fook in
acconnt afl contaminants within these isoluted arcas. These activities were also everseen by Obio IZPA1.

8) Figure 3 of the VSAP has a NOTE pertaining to removing Pu-238 from the list of COCs
for PRS 66 because only one boring identified Pu-238 above the CO. Please provide a brief
discussion of the decision model that was used to either include or discount individual
COCs based on soil borings, especially in cases such at this where the COCs identified
during soil borings were not included in the list of primary COCs for the PRS.

Response: The Core Team agreed that one instance of a contaminant was not statistically valid fo be included in the
COC list. Contaminants found >CO during characterizationr which were not identifed as a COC were linited in
occnrrence and co-located witl other wasie or contaminants. It was anlicipated that the sanipling and unalysis for
serecning and verifying the COC's wonld be sufficient fo insire these isolated contamiinants were no longer present,
Monnd 2000 allors for adding « COC, if a PCOC is found 1o be more prevalent than was eriginally belicred or if

the approved mork plan does not address its proper detection as anticipated.
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9) The PRS 66 OSC Report does not include Pu-239 and U-234 in the list of COCs on page
iv. However, these isotopes are included in the VSAP (specified as "isolated'). Please
provide an explanation for this discrepancy.

Response: Dining the remonal action these isotopes were not identified as COCs; however they were analyzed for and
reposied in the PRS 66 Data Report,

Comment Set #2 (Request for Additional Clarification) (November 13, 2006)

1a) Regarding the scan MDC for Pu-238, is there empirical data to support the 350 pCi/g
value? ORISE would also appreciate an explanation of the derivation of the scan MDCs for
other contaminants, as well.

Response: Field experinsents were performed on soils with kiown low: levels of Pu-238. The instrument was passed
over the soil arcas, whei the instrument indicated an andible response; a soil sample was taken and analyzed by ovsite
Lanwra spec. The average low sample of 350 pCif g was detected. The other contaminates anderwent a Mante Carlo
modeling that was detailed in the "Pink Soil Proposed Plan™.

4a) Please provide additional explanation as to why the SOR did not apply. It is assumed
that the derivation of the (risk based not dose based) dose-based limits included the
assumption that each COC could exist at the derived CO. Please clarify.

Response: PRS 66 was a pre MARSSIM removal und verification action. Sonse concepts of MARSSIM were
applied 1o the versfication. The risk based limits to incinde cunnlative risk were caleittuted and cvalnated on the parce
of tand to be transferved that included PRS 66 as well as other PRSs (ref: Pareel 6, 7, & 8 Residnal Risk
Eralnation additionally this process is deseribed in the Monnd 2000 W ork Plan).

6a) Please provide additional discussion regarding the extent of the characterization effort
(#, location, and type of samples, etc.) used to identify the COCs and their locations within
the PRS, and associated verification sampling and analysis performed, to further justify
when 'u-238 was considered only an isolated COC and to justify the verification sampling
methods.

Response: A brief description of the characierization effort is in the "pink soils proposed plan”'. Pu-238 was an
fiolated COC only in particilar "phases” of the removal action. PRS 66 characterization samples were collected o1t a
30° grid pattern via core borings of varions deplhs comiposited over five foot intervals. Zipprox. 500 sample focations
resufling in several thonsand saviples being coflected and analyzed for numerons contaminates, radiological and
chemical. These characterigation samples honnded the exitent and depthy of contamination over the entire PRS 66
Jootprint. As a resufl it was nofed that PU-238 concentrations exceeding the 10-5 cleannp goal were co-focated with
wore prevalent COCs such as Th-232 and that the Pu-238 bits were clustered in contiguons arcas rather than
isolated by themselves. These Pu-238 arcas were identified as separate phases of the cleanup activity for verification
purposes. Pu-238 was identified as a COC in these phases requiring an increased verification sampling frequency due
Lo the inabifity to field sercen for Pi-238 af sereening levels. The semoval action plan specified the boundarics of cach
phase, the data repart contamed “sketehes” of each arca identifying any additional COCy. In phases were Pu-238 was
identified as a COC, alpha spec isotopic Pi analysis was performed on a 30° pre-rerification grid. If any sample was
above the 107 cleannp goal of 55 pCifg the sample area was excavated and re-sampled until all sample locations were
Jound to be below the target cleanup level. Once this was achicred a formal 307 off-set final verification grid was
established which allowed for isolated holspots af 3 times the 107 deanup goal.
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