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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 Coxporation (MRC) whose 

primary mission was to determine the chemical and metallurgical properties of polonium, beginning 

in l948 (B\\!XTO 1999). In l949, the Mound Plant began research operations involving other 

ntdionuclides . Over the course of its 50 years of operation, the facility produced detonators, 

recovered and purified tritium, and constmctcd plutonium heat generators for satellites. Mound was 

the first permanent facility in ~upport of atomic weapons research for the U5. Department of 

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

In 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), r~nd the Ohio Environmental Protection Agency (OEPA) developed a procedural 

framework for the rcmed.Jation of the site under the Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA). Initially, the remediation of cl1e 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, nnd 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) (MER.P 1997). Approximately 200 

of the PRSs were contaminated soil areas and rhc remaining PRSs were contaminated buildings 

(IW<0<.TO 1999). 

The Miamisburg Clo~urc Project contract was awarded to CH2MHill Mound, Inc. on 

December 5, 2002, with \vork beginning January l, 2003. 

The U.S. Department of Energy-ivuamisburg Closure Project Office (DOE/MCP) is responsible 

for oversight of the remedial action and final status survey (FSS) activities at the Miamisbmg Closure 

Project (\1C:P). It is the policy of the DOE to perform independent (third party) verification of FSS 

nctivities (DOE 2006). 'D1e purpose of these independent verifications is to confirm that remedial 



actions have been effective in meeting est:.blished and site-specific guidelines and that the 

document:Hion accurately and adcguately describes the mdiologicnl conditions at the site. The Oak 

Ridge Institute for Science rtnd Educntion (ORJSE) has been designated by tl1e DOE as the 

independent verification contractor (IVC) responsible for this task at the MCP rutd has been 

requested to verify the final radiological status of the cleanup activities associated with the Buildings 

45, 61, OSE, OS\'\1, and the Technical (T) Building, as well land area parcels 6, 7, and 8. The history 

of e:1ch area is described in the following sections. 

BUILDINGS 45, 61, OSE, AND OSW 

Buildings 45, () 1, Operational Support E<~st (OSE), ::md Operational Support West (OS\'\1) are four 

structures that h::~ve been nddressed as pnrt of the Mound 2000 process. Building 45 wns originally 

constructed i.n 1969 as the Neutron Stand:~rds nnJ l'vfultiplicacion and Test Labor:~ tory (CH2 2005a) . 

Building 61 wa~ constructed in 1980 and served as a Logistics Support Warehouse (CH2 2003a). 

Buildings OSE and OSW were construaed in 1974 nnd 1987, respectively, and were used for 

administrative office areas (CH2 2004b and c) . 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 results of the FSS, the cont..Glctor has concluded that the buildings are acceptable for tnmsfer 

to the lVLiamisburg Mound Commun.ity Improvement Corporation (MMCIC) for 

commercial/industrial usc. 

T-BUILDING 

Construction of rhe T -Building was completed in 1948; the building was originally built to process 

mdionctivc polonium and minor amonnts of other radionucl.idcs. From 1949 to 1973, activities 

included a polonium processing nnd sepa.r:~t.ion program; fuels research and development program; 

neutron source prog:rnm; and a variety of other research, development and production programs 

with polonium. lo the early 1970s, the T-Building underwent considerable decontamination and 

during the 1980s significant modific:1.t.ions to provide. accommodation for tritium-processing 

operations. Other activities included non-destructive testing, environmental testing, radon testing, 

gmnma and mass spectroscopy, calorimetry, neutron activation analysis, and safeguards research and 

dcvelopmc n t. 
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Building operations also included offices and administrative areas, bboratories, and material storage 

(chemical products, office supplies, :tr~d Wflste stomge containers). The building also has a vault thM 

was used to store secured nuclear materials. 

Recently, the T-I3uildi..ng wns used for radioact.ive and non-railiortctive work, offices, and service 

rooms. The Tritium Emissions Recovery Facility (TER.F), which operated until the second quarter 

of 2004, processed trillated gases to recover waste tritium for disposal. The building was vacated in 

February, 2005, and only remediation and verification activities continued (CH2 2006a). 

A Removru Action was initiated in June 2003 to remediatc the T-Building to acceptable levels for 

industJ·ial reuse. The primary contractor, CH2MHill Mound, Inc.; planned and performed Removal 

Action oversip,ht, builcling/strncture decontamination, building/stmcture dismantlement and 

remediation, and onsite transportation and staging of debris. Tile project has met the Removal 

Action objectives pertaining to the T-Buikling, and the major remediation activities in the 

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

The contaminants of concern (COC) include urantllm-235/238 (U-235/238), cobaJt-60 (Co-60), 

silver-1 OSm (Ag-108m), plutonium-238/239 (Pu-238/239), americium-241 (Am-241), radium-226 

(Ra-226), bismuth-207 /21Om (Bi-207 /21Om), cesium-137 (Cs-137), su-ontium-90 (Sr/Y -90), 

polonium-209 (Po-209), and tritium (.1-I-3). Previous measurements conducted by i1Hil11 garruna 

specn·oscopy have conflrmed the presence ofBi-207, Bi-210m, Cs-137, Ag-108m, Am-241, Pu-238, 

Pu-239, Po-209 and Co-60 as COCs (CH2 2004a). 

The T-Building is to be Wtnsitioned to the MJ'vfCIC in accordance with the MCP and must satisfy 

building release criteria specified in "The Mound 2000 Approach" prior to transitioni..ng tbe building. 

During completion of lhe FSS activities, the decontamination and decommissioning (D&D) 

contractor, CH2MHill, prepared t11e Verification Sampling and Analysis Pl:a..n (VSAP) which 

summarized their approach to confirm that the T-Building meets the release criteria. This plan 

foUows the guid:mce of the Mu/ti-Agt/19' RrHiitllioll S11111~)' (llld Site ]m,c.rtig"tioll Mmural (Mi\RSSTM) for 

format and content and was written to meet the release criteria of DOE Order 5400.5 (BWXTO 

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

There are a total of 178 smvey unils (SUs) in the T-Building that were evaluated :1nd determined to 

meet the release criteria (CH2 2006b). Surface release criteria, based on guidance in DOE 
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Order 5400.5 (DOE 1993 and 1995), was applied to 164 survey unit$. RESRAD-Build-derived 

.t:eleasc cxiteria were applied to 14 SUs that contained residual volumetric contnminacion. The latter 

were ba~e<.l on rt tnax.imum dose limit to future occupants of less thrtn 15 mrem/ yr. J nstituciona.l 

controls h:we been put into pbce for the RESRAD areas in the T-Buikling, 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 8 

T11c hmd area Parcels 6, 7, and 8 represent 332 PRSs at the MCP. The majority of the Pnrcds were 

designated as requiring no-further action. PRS 66, which is located within the Parcels 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 contaminated flatbed 

truck, contaminated ventilation equipment from the Semi Work (S\1(1) Building renovation, and 

other miscellaneous equipment. T11e PRS 66 Removal Plan also inclnded several smaller PRSs 

located within the vicinity ot PRS 66, including PRS 38, 39, 40, and 80, and 398. The Removal 

Action wa~ completed in 2005 and resulted in the removal of 78,093 cubic yards (yd1 of low~level 

radioactive waste, 90 yd; of metal, and 3 yd3 of non friable asbestos (Cf-12 200Sb) . 

SITE DESCRIPTION 

'l11e Monnd Plant is located on 305 acres within the southern city limits of Miami::; burg, Ohio and is 

approximately ten miles southwest of Dayton and 45 miles north of Cincinnati. ~D1e site is bounded 

by Mound Avenue. to the north which curves to the south becoming Mound Road and the eastern 

boundary of the site (Figure. 1). 'l1le southern boundny is (onned by Benner Road with the Conrail 

Rrulwad generally forming the western boundary. To the west of the plant is the Gre:u Miami River 

flowing from northeast to southwest and the planr is surrounded by residentiru, recreational and 

agricultural areas. 

BUILDINGS 45, 61, OSE, AND OSW 

Building 45 is a two-story suuctme (including an rrddition bulit in 1994) originally built in 1969 with 

9,582 ~quare feel of floor space. 1be building, referred to as the Neutron Standards ~nd 
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Multiplication Test Facility, has been used for many purposes, including the nondestructive testing 

of encapsulatcc.l radioactive components and a Health Physics Calibration Laboratory. Building 61 is 

a two-story ~llucturc (including the addition of the Production Support Facility built in 1984) . 

located near the site entrance. Originally built in 1980 to serve as the Logistics Support Warehouse, 

Bui.lding 6 t was used for offices, waste storage, and site shipping and receiving functions. Building 

OS\Xl is a fDlu-story structure built in 197 4 as an administrative office area, and encompasses 52,280 

square feet of floor space. Building OSE is a four-story structure built in 1987 as an :tdm.inistrative 

office area, and encompasses 90,072 square feet of floor space. 

T-BUILDING 

'I11e T -I3uilding is a heavily reinforced subterranean concrete structure located almost entirely under 

the former Devdopment aod Standards (DS) Building. Consbl..lction ac tivities of the T-Building 

included the excavation of the side of a hill, assembling the bllsic reinforced concrete building shell, 

and then backfilling the excavated area to essentially the original slope and grade. Interior 

dimensions of the bnsic building shell are 345 feet long by J 50 feet wide and the roof is ·ts feet thick 

reinforced concrete. The T-Building consists of two floors which are compartmentalized into three 

genera.! areas (bays) by two 30-inch thick reinforced concrete ftrewnlls and contains more than 200 

rooms nnd 20 corridors. There were two brick and mortar, two-hundred-foot ta.ll exhaust airshafts 

which were removed during building D&D activities. There are three towers along the north wall, 

one at each end and one at the center. The end towers conrain sta.irwa)'S, passenger elevators, 

ai.rshafts for intake ventilation air, and pcdestrirtrl entr:mces at grade level; the middle tower was used 

for providing intake ventilation air. The eastern-most tower is dcsignnted the Easr Tower (or Tower 

1) and the western-most tower is designated the \\fest Tower (or Tower 1A). The southern section 

of the bu.i1ding tunnel area is exposed above ground and abuts the multi-story Central Operations 

Support (COS) Building. A vehicular tunnel extends :1long the south side of the second floor of the 

building witb large doors at each end permitting veh.iclcs nnd personnel to enter the building (CH2 

2004a) . 
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PARCELS 6, 7 >AND 8 

Parcels 6, 7, and 8 represent a large area made up of 332 PRS~. ·n1e PRS selected to represent 

Parcels 6, 7, and 8 for a Type A review i~ PRS 66. PR..'S 66 is located on the northeastern portion of 

the MCP and encompasses approximately 3.5 acres. 

OBJECTIVES 

'1 be objectives of the independent verification ~mrvey were to confirm that remedial actions have 

been effective in meeting established release criteria and that documentation accurately and 

adequately describes the final rauiological conditions of the MCP. 

DOCUMENT REVIEW 

T11e Independent Veritic:ttion Team (JVI) reviewed the work plans, verification sampling plans, and 

supporl:lng data and documentation for Buildings 45, 61, OSE, OSW, and the T -Building. The 

focus of the rev-iew included the survC)' methodology and instrumentation detection capabilities and 

calibration, in order to develop an applicable and appropriate project-specific plan (PSP) for 

radiological field surveys in these buildings. 

TYPE A VERIFICATION 

A T)1)e A verification was performed for the Parcels 6, 7, and 8 land areas, given that remediation 

activities had already been completed and the area backfilled with dean soil. The 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 w be evaluated, Because the number of PRSs 

associnted with Parcels 6, 7, and 8 was large (332 PRSs in Parcels 6, 7, and 8), ORISE focused th:: 

data review on PRS 66, which was a large land area PRS with a high potential for cont;1mi.nat:ion. 

The scope of ORISE's review included evaluation of the COC, the guidelines for each contaminant, 

the application of the guidelines for dcmon~trating compliance with cleanup criteria, instrumentation 

and corresponding nun.imum detectable concentrations (MDC), soil sampling procedures, and 

survey and analytical results. Comments pertaining to the VSAP and Data Report were sent via 

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

The Type B verification at the MCP included an on-site assessment and evaluation of the 

remediation process. Type B verificnt.ion surveys were performed in Buildings 45, 61, OSE, OSW, 

and the T-Building. The Type B vcrificntion included data acquisition through scans and static 

measurements, in adclition to coUecting removable activity measurements (smears) . 

VERIFICATION SURVEY PROCEDURES 

During the period of September 18 to October 13, 2006, ORISE performed radiological verification 

survey activities of Buildings 45, 61, OSE, OSW, and the T-13uilding (Figures 1 and 2). The building 

sun•eys includecl alpha and beta surface sGms, surface measurements for toral and removable 

activity, and some limited exposure rate measurements. ORJSE judgmcntruly selected SUs for 

veriftcation surveys where either the contractor had identified and remecliated residual 

cootaminntion; or where other suspect areas existed (e.g., high-traffic areas, areas with visible 

staining, drain:;, etc.). ORlSE performed alph~ and bet~ scans in approximately SO% of the survey 

units/areas in Buildings 45 and 61 (figures 3, 4, and 5). Judgmental scans were concentrated in 

high-tratfic areas (entrywnys, hrulways, etc.) in Buildings OSE ::md OSW (Fjgmes 6 and 7) . ORISE 

judgmentally selected 16 of the I 78 SUs in the T-Building to perform verification surveys (Figures 8 

and 9). ORISE focused verif~eation survey efforts on areas where the surface release criteria were 

applied. Limited sun'cys were performed in the RESRAD areas of the T-Building based on site 

inspections and input from the DOE, but were genemll)' limited to the portions of the RESRAD 

areas where the surface release criteria applied (i.e., walland ceiling surfaces). 

Verification snrvey activities were performed in accordance with the OlUSE Surve)' Procedures and 

Quality Assurance Manuals (ORISE 2006:1 and 2005). Data l'l.nd snmple media coUccted during 

ORISE verification surveys were retnrned to the ORJSE laboratory for data interpretation and 

analyses. Survey activities performed by ORISE were conducted in accordnnce with site-::;pecific 

survey plans thnt were submitted to and approved b)' the DOE (ORISE 2006b and c) . 
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REFERENCE SYSTEM 

ORJSE estnblished a grid system for referencing random measurement locntions in the T-Building. 

Site maps and prominent site features were utilized to identify judgmental mensuremcnt locations in 

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

ALPHA AND ALPHA PLUS BETA SURFACE SCANS 

Alpha nnd beta radiation surfnce scan coverage was based on the SU classification. Scan coverage in 

Cbss 1 and Class 2 SUs selected for verification were generaUy as follows: 50 to 100% of the floor 

surfaces; 10 to 50% of lo\vcr wall surfaces; and judgmental scans on upper wall/ceiling surfaces. 

Scanning \vas performed on a judgmental basis in Class 3 SUs (typically on floor surfaces only). 

Particular n.ttention was given to floors and cracks and joints where material may have accumulated. 

Scans were performed using gns proportional detectors coupled to rate meters or mtemeter-scalcrs 

with audible indicators. Any locations of elevated direct radiation detected by surface scans were 

marked for further investigation-to include additional surface scans, as deemed necessary to 

delineate contamination boundaries. 

SURFACE ACTIVITY MEASUREMENTS 

Direct ~lphn nnd beta measurements were performed M fill)' locations of elevated radioactivity 

and/or area:> dist inguishable from backgronnd detected during surface scans that potentially 

exceeded the surface release critct·ia . Direct measmements were performed using gas proportio[lal 

detectors coupled to portable ratemcter-scalers. A smear sample for determining removable gross 

alpha :~.nd gross beta activity was collected from each direct measurement location. Ttiuum sme~rs 

were nlso collected at each elevated djrect measurement location identified by surface ::ccans . 

Surface activity measurements were collected at areas of elevated activity identified during scanning 

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

Seven survey units in thc:: T-Building were selected for random .1-1-3 sampling due to the fact that 

H-3 is a low-energy bet:t emitter that cannot be detected with convent.iooaJ survey instrumentation. 

Direct alpha :~nd beta mcmmrements, as well as removable alpha and beta activity measurements 
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(gross alpha/beta sme:u-s), were coUectcd at each random location in addition to H-3 smears 

(Figures 10 to 16). The Sign Test w:~s used to comp:~re each survey unit directly with the applic:~ble 

release crit~rion for H-3. The random measurement locations were selected using a random number 

generator. Additional details regarding the survey design are presented in Appendix D. 

J\reas of residual activity in excess of the site release criteria were brought to the immediate attention 

of the CH2MHill and DOE site representatives. 

SAMPLE ANALYSIS AND DATA INTERPRETATION 

Sample:; wer<:: returned to theORISE laboratory in Oak Ridge, Tennessee for analysis and 

interpretation. Sample analyses were performed in accordance with the ORISE Laboratory 

Procedures Manunl (ORISE 2006d). Smear samples collected for the quantification of gross 

a.lpha/beta activity were analyzed using a low-background proportional counter. Smear samples 

collected for the quantification of H-3 \vere ana.lyzed using liquid scintillation spectroscopy. Smear 

sample and direct measurement results are reported in units of disintegrations per minute per 

one-hundred sguare centimeters (dpm/100 cmJ. 

The data generated were compared with the approved release criteria established for the MCP site. 

Data r~.nd samples collected, ns pan of t.his survey, will be archived by OR1SE. 

APPLICABLE SITE GUIDELINES 

'l11e primal)' COCs at the T-Building were alpha emitters (polortium and transurartics), beta-gamma 

emitters (with Sr/Y-90 being a mixed fission product and subject to the mixed fission product 

criterirt), nnd H-3. CH2MHill used the most restrictive radionuclide group as listed in the applicrtble 

guidelines from DOE Order 5400.5 (DOE 1993 nnd 1995). 1l1e same limits were also applied at 

the non-process builclings, .including Buildings 45, 61, OSE, and OS\XI. The release criteria are as 

follows: 

(\ ·11<lmi~ht•rg ( :l,,sun.· Project 

Tota.l Alpha Activity 

100 dpm/100 cm2
, averaged over a I m2 area 

300 dpm/100 cm2
, maximum in a 100 cm2 area 
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TYPE A VERIFICATION 

Remov~ble Alph~ Activity 

20 dpm/100 cm2 

Total Beta Activity 

5,000 dpm/100 cm2
, :1veraged over :a l m2 area 

15,000 dpm/100 cm2
, maximum in~ 100 cm2 area 

Removable Beta Activi~' 

1,000 dpm/100 cm2 

Removable Tritium Activity 

10,000 dpm/100 cm2 

FINDINGS AND RESULTS 

OIUSE reviewed the PRS 66 VSAP and associ:1ted documentation, the PRS Removal Action (On­

Scene Coordinator) OSC Report, and the PRS 66 Data Report (CH2 2003b, 2005b, :and 2005c) . All 

identified comments were appropriately addressed by the contractor via email correspondence and 

sever~ teleconferences (Appendix E). As discussed in a November 21, 2006 letter summarizing the 

conclu:;ions of the Parcels 6, 7, and 8 data review (ORlSE 2006e), the documentation review 

indicated that the contractor's verification survey design and data were technically defensible and 

support the final site conclusions. However, ORJSE recommended that the MCP document the 

minimum detectabk concentration (1\1DC) for the detection ofPu-238 during field scans, given tbat 

there appeared to be a discrepancy between the estimated a pn'mi MDC of 1667 pCi/ g (CH2 2003c) 

and the assumed actuaJ 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 ORlSE by the contractor. 

Therefore, ORISE recommended that the derivation of rltis value be documented (ORISE 2006e) . 

1t sbould be noted that the contractor approp1i:Hely increased the sample density in areas where Pu-

238 was a COC to account for the fact that the scan l'viDC for Pu-238 exceeded the hot spot criteria 

of 165 pCi/g. This additional set of samples was collected during "pre-verification" sampling, 
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which was a phase of sampling that was pcrfonned only in areas where the scan iVIDC exceeded the 

"hot spot" critcri:~.. 

TYI>E B VERJFICATION 

Type B vcritications were performed to verify thnt CH2MHill had met the guideline criteria 

established for the vnrious areas of the site. ORISE implemented the approved plans to evaluate 

building and structuml surfaces. A summary letter was issued by OIUSE in October of 2006 to 

document the preliminal)' results for the Type B verification (ORlSE 2006t). The results are 

discussed in the following section. 

BUILDINGS/STRUCTURES 

Surface Scans 

T he 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 (cprn) . The alpha plus beta floor scm 

results ranged from 400 to 3,400 cpm. The alpha \vaU/ ceiling scan results ranged from 0 to 220 cpm 

and the alphn plus beta wall/ceiling scan results generally ntnged 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 

de\'a ted activity that required rem celia tion and I or addi t.ional investigation were identified. Areas 

where elevated surface activity was identified included a source holder io Building 45, three locations 

on floor tile in the former tritium calibration lab in Building 45 (Room 108), th.ree locations on 

cnqleted surfaces on Building OSE, and five floor and lower wall locations in the T-Building. Direct 

surface activity measurements were collected at these locations. 

Surface Activity Levels 

A summary of elevated surface nctivity results for Buildings 45, 61, OSE, OS\\1, and the T-Building 

is provided in Table 1. The only area of elevated activity detected outside of the T-Builcting was 

detected on a source holder in Building 45. The result of 4,800 dpm/1 00 cm2 (beta surface activity) 

was less than the guideline value. However, because the source holder had a cylinchic::J geometry 

and the measured area had a surface area less than 100 cm2
, this location was called to the attention 
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of the DOE. All other loc~ttions where direct measurements were collected in Buildings 45 ~tnd 

OSE were well below the site release limits. 

Eleviltcd beta surface acti\rity w:~s detected in three nreas of the T-Building, with results ranging 

from 22,000 to 94,000 dpm/1 00 cm2
. Elev:~ted aJpha snrface activity results were detected in two 

areas of the:: T-Building, with results ranging from 320 to 2,400 dpm/100 cm2
• All areas in Table 1 

were remcdiated by CH2MHill and verified to be less than the applicable guidelines by the 

contractor. Bec~tusc three locations of elevated activity were identified neu the floor/waH interface 

where contamination could have polentially migrflted into a scam, ORJSE recommended that 

CH2MHiU perform an investigation of potential contamination in these areas by removing a portion 

of the wall such th::~t the floor beneath the wflil could be accessed for survey. The results of this 

invcscigalion \Vere verified by iln independent contractor (Stoller) under contract to DOE Legacy 

!v[::~nagcment (LM) and were not re-verified by OlUSE. 

Table 1: ELEVATED RESULTS SUMMARY 

Room#/ Survey Result 
Applicable 

Building 
Location Unit# 

Location 
(dpm/100 cm2

) 
Guideline 

(dpm/100 cm2
) 

45 001 1 Source holder 4,soo <PY 
s,ooob 

(15,000t 

T-
N \'V corner, lower 

Building 
N/i\ lC-10 wall at floor/wall 94,000 (13) 15,000( 

interface 

T-
North wall, lower 

Building 
58 IC-12 wall at floor/wall 22,000 (13) ts,oooc 

interface 

T-
Floor adj::~ccnt to 

Building 
234 2S-07 south \vrul near 22,ooo CP) 1 s,oooc 

door 
Floor fl.djacent ro 

T-
277 2(-14 

south wall at 
2,400 (a.) 300' 

Building floor/wall 
interface 

T-
Main 

Floor oo east side 
Building 

Tunnel 2S-02 
near hatch 320 (a) 300( 

(Room 204) 

·Hc~uh " '" dpm due '" cylindriClllg~nmctry ami '""ll ;urf~ce "'<""'· 
"'~1c.· ;"JKUrl·m filS of .\\.CI':l~ t· t:unrominaUon ~hCJ\1 1<1 nor be .1\'Cr.lp.cd u\·cr :1n nrca o f m o re 1h:-m I m!_ Fc•r objects of smill kr surt-a.cc ;1rca, the :t\'Cr-.:l_gc 

>houi.J he <krivt·d fM coth .. b)t"CI. 
<'l1~c rn:lxhnum conc...:n[r;uion 1~~,.·\d -applies to an an-a ut' t\01 moLe 1h..su 100 etn~. 
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TI1e removable H-3 and alpha and bet;J surface activity results for random measurements collected 

in the T-Huilding ;Jrc provided in Tables 3 to 9. AU random measurement resnlts were less than the 

;1pplicab\e guidelines. 

It should be noted that the Mound 2000 Appro~ch specific:> a removable tritium liryUt of 

10,000 dpm/100 cnl and indicates that tritium smears should be collected with a dry filter 

(B\'\TXTO 1999). This method devirrtes from the gnid:mce contained in a 1995 memo from the 

DOE Office of the Assistant Secret:uy for Environment, Safety, and Health (DOE 1995), 

"A pp.licat..ion of DOE 5400.5 Requirements for Release and Control of Property Containing 

Residual Radioactiw: ~I'Iaterial," which recommends an interim guideline of 10,000 dpm/ 100 cm2 for 

removable tritium; ru1d states that "The measurements should be conducted by a standard smear 

measurement but using a wet swipe or piece of styrofoam." As snch, ORJSE recommended that a 

further xe,riew ~nd evaluation of Lhe Mound 2000 Approach for the :lSsessmcot of removable tritium 

acti,•iry be performed to assure confonnance with the referenced guidance (OIUSE 2006f). 

COMPARISON OF RESULTS WITH GUIDELINES 

All direct measnremcnt n::sults at area~ identi ficd by sc<1nning and at random measurement locations 

were less than the applicable site guidelines, with the exception of the six locations summm:i.zcd in 

Table 1. The six areas of elevated activity have beef). remcdiated by t.he contractor. Therefore, all 

areas evaluated by ORISE meet the ~pplicable sire guidelines. 

CONCLUSION 

During the period of September through November 2006, OIUSE performed a comprehensive 

independent verification of the final status survey activities at the MCP. The scope of the OIUSE 

verification included a Type A review of the contractor's procedures and measurement techniques 

for Parcels 6, 7, and 8 (ORISF. 2006e), and verification surveys of the contractor's data for Buildings 

45, 61, OSE, OSW, and the T-Uu.ilding (ORISE 2006f). The verification surveys (scans) of the 

evaluated buildings were performed over an extensive area, with concentrMed efforts in the 

bu.ildings with the highest potential for contan)ination (Buildings 45, 61, and the T-Bnilding). 

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

areas were subsequentJy rcmediatcd by the contractor. Based on the results of the verification 
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activities performed by OlUSE at the MCP, it is OIUSE's conclusion that the eva[u:;tted :;treas meet 

the applicable site guidelines. 
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TABLE 2 

SURFACE SCAN RESULTS 

Scan Ranges (cpm) 

Building Floors Lower Walls Upper Walls/Ceiling 

a a+~ a a+~ a a+~ 

45 N/N 850 to 1,750 0 to 19 110 to 640 
__ b 

--· 

61 N/A' 
700 to 2.1 00 

0 to 22 120 to 4!0 0 to 12 120 to 410 
(375 to 560)< 

OSE 0 to 43 750 to 2,200 --- --- --- ---

osw 0 to 37 lBO to I ,700 --- --- - -·-

T 0 to 45 400 to 3,400 0 to 220 ISO ro 10.000 0 to 31 110 to 600 

•Flow monit<>t u~~"tl w pcrlc;rn• a +JI , t-,n.< nnlr . 
1'Nul pc..:rt"nru1ct1. 
o:l{t..:;:;;uh .s lt 1r sm aU arr3. dl·!cCtu r (126 em~ which W. :-. US t.'d lO sc-an 111t:7.Z:;'H'l im· n[.x)r. 
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Measurement/ 
Smear# 

Location 

15B/EiC r:Joor 
16B/16C: FlfKll'" 
17B/17C rlour 
18B/18C Flo(>r 
l9B/19C Floor 
20B/20C Floor 

~ 21B/.21C Floor ' 
:?.:?.B/22C Fl()or l 

I ; 

23B/23C Floor 
24B/24C F1oor 
25B/25C Floor 
26B/.26C Lower \'(fall 

27B/27C Lower \'Vall 

28B/28C lJ)Wer \\'all 
29B/29C U_pperWaU 
30B/30C Upper Wall 
.3"1D /~1C Upper w ·1111 

TABLE3 

T-BUILDING 
SURVEY UNIT lC-07 

SURFACEACTnnTYLEVELS 
MIAMISBURG CLOSURE PROJECT 

MIAMISBURG, OHIO 

ALP H A Surface Activity BET A Surface Activity 
(dpm/100 cm2

) (dpm/100 cm1 
T ·Qtal Removable T otal Removable 
~ .:(L3i :24- -U .. 
37 1.5 390 -1.6 
54 3.3 110 3.8 - -·· 
45 -0.37 -71 -3. 8 
11 -0.37 290 -2.7 
-5 -0.37 150 -1.6 
-5 -0.37 59 0.54 
29 -0.37 tt9(1 -1.6 
12 1.5 380 -0.54 
4 -0.37 460 1.6 
20 -0.37 I 94 0.54 
4 . [] .37 -610 0.54 
29 -0.37 -420 1.6 
29 -0.37 250 1.6 
20 -0.37 -420 -0.54 
12 1.5 I -360 2.7 
37 1..5 -4W 0..5"" 

Removable 
Tritium Activity 
(dpm/100 cm1 

-LJ 
- I 

8 I 
-14 
6 

17 
17 
8 

29 
2 
6 
5 I 
-7 
4 
19 
16 
14 



elilsurement/ 
Smear# 

Location 

73/ !3A Floor 
74/ 74A Lower Wall I 
75/75/\ P loor 

_ Jn / 76A F loo.r 
77/77A F lo or 
78/78:\ l'loor 
79/79A Floor 
80/ SOA Floor 
81 /SL\ Floor 

82/82A Floor 
83/83.1\ Lower WaH 

84/84A Lower Wall 
85/SSA Lower WaU 
86/86A Lower Wall 

87 /87A Lower \\-'all 

88/881\ Lower Wall 
~)/89A Ceiling 
90/90A Ceiling 
91/9L:'.. Cl"il ino 

TABLE4 

T-BUILDING 
SURVEY UNIT 1C-19 

SURFACE ACTIVITY LEVELS 
MIAMISBURG CLOSURE PROJECT 

MIAMISBURG, OHIO 

ALPI-IA Sutf'tlce Activity 13-.ETA Sud'ilce Activity 
(dpm/100 em) (dpm/100 cm2

) 

T ,tm\1 _R emov@h:: Tow Remmrah le 
12 1.5 -280 -'l.i 
20 1.5 -240 1.6 
12 1.5 -470 -3.8 
-5 -0.37 -1!0 -0.54 
4 -0.37 -270 -0.54 
-5 -0.37 Tl -2.7 
4 -0.37 -250 -1.6 

29 -0 .37 80 0.54 
54 -0 .37 90 -0.54 
4 -0 .37 I 470 -0.54 
-5 1.5 : 47 0.54 
12 1.5 -350 -2.1 
29 -0.3/ 120 3.8 
20 0.37 -170 0.54 
4 -0.37 -190 -0.54 

-5 -0.37 -59 3.8 
20 -0.37 440 -1.6 
-5 -0.37 200 0.54 
.20 -03 7 66U -2-7 

Remov ble 
Tritium Activity 
(dpm/100 em~ 

86 
120 
85 
70 
73 
84 
33 
47 
70 
72 
150 
330 
72 
170 

140 
310 
16 
48 
.31) 



Measurement/ 
Location 

Smear# 

rt;:U<r.2;A Floor 
9.1/9~-A l'1U0r 
94/94A Floor 
95/95A Iloor 
lJ6/96A Fl1~~t1t 

97/97A fl oor 
98/98A Floor 
99/99A floor I 

WU/100A Floor 
: 

-
1B/1C Floor 

' 
213/2C no or 
3B/3C Lower \'('all 
4B/4C ' Lower \\ "all 
SB/SC 

_, Lower Wall 
(iB/6C Lower W-all 
7B/7C Ceiling 
8B/8C Ceiling 
9B/9C Ceiling 

TABLE 5 

T-BUILDING 
SURVEY UNIT lC-20 

SURFACE ACTIVTTY LEVELS 
MIAMISBURG CLOSURE PROJECT 

MIAMISBURG, OHIO 

ALPHAS, r~ee Act! • B:ETA Su ta _ Activ·ry 
(dpru/100 c0l1 (dpm/100 em~ 

Total Removable Total Removable 
2U -0.3i 5)) -2.i 
-5 1.5 82 -4.9 

12 1.5 -35 -0.54 
-5 1.5 -47 3.8 
-5 1.5 -180 1.6 
29 -0.37 -270 0.54 
-5 -0.37 -340 1.6 
4 1.5 -380 } ):!, 

12 -0.37 94 -0.54 
-5 -0.37 -140 -1.6 

12 -0.37 -390 0.54 
-5 -0.37 180 -1.6 
-5 -0.37 -140 0.54 
29 1.5 -120 4.9 

29 -0.37 310 -1 .6 
20 -0.37 I 580 -1.6 
-5 1.5 -720 -0.54 
37 -0.37 550 4.9 

I Rl!m able 
Tritium Activity 
(dpm/100 em~ 

(t,g 

100 
74 
63 
6l 
150 
130 
&~ 

75 
110 
55 
86 
47 
120 
1311 
45 
12 
43 



Me as llt'emen t I 
Smear# 

Location 

16[16_}\._ .l.owt'r \X1-:UI 
17/11-\ Ltr.ver \\.-all 

18/18A I Floor 
19/19A I rloor 
20/20A Rom 
21 / 21A Lower \Vall 
22/22A Lower \\"all 

23/23A Hoor 
24/24A Floor 
25/25A Floor 
26/26;\ Roor 
27 /27A Floor 
28/28A Floor 
29/29A LmverWall 
30/30A Lower \v'all 
34/34A Ceiling 
35/35A Ceiling I 

36/36:\ Ceilin:g 

TABLE 6 

T-BUILDING 
SURVEY UNIT 2C-14 

SURFACE ACTIVITY LEVELS 
MIAMISBURG CLOSURE PROJECT 

MIAMISBURG, OHIO 

ALPHA Sud'aee A ti'Vity B .E:-y A Surf' a~ Ae . . lY 
(dpm/100 cm1 (dpm/100 em~ 

Total Removable Total Removable 
~0 -fl.37 -UiO -4 _t] 

-5 -0.37 -530 -1.6 
37 -0 .37 790 -J~8 

12 1.5 1,100 -1.6 
12 -0.37 -730 -0.54 
29 I -0.37 -670 -2.7 
29 l.S -530 -1.6 
45 -0 .37 960 -3.8 
29 -0.37 -410 2.7 
20 -0.37 -330 -1.6 
45 1.5 1,200 -3.8 
20 -fl .37 270 1.6 
12 -0.37 140 I -0.54 
29 -0.37 82 0.54 
12 1.5 -740 I -3.8 
29 -0.37 -680 I -2.7 
12 -0.37 -560 1.6 
4 5.2 440 -0.54 

Remo able 
Tritium Activity 
(dpm/100 cm2

) 

0 
-9 
4 
-2 

290 
~3 

20 

19 
83 
75 

I 19 
9 
6 
12 
13 
7 
-5 

I 56 



Measurement/ 
Smear# 

Location 

I / 1 \ Lower W~ ll 

'1/1.'\ l~r \'rru l 

3 /3A rio or 
4/4:\ Floor 
5/5A LO\ver Wall 
6/6A J ,ower \\/all 
7/11\ A o ar 

~ 
gj gA Floor 
9/9A rloor 

10/lOA Floor 
11/llA Lower Wall 
1202A Floor 

- .. 
D/13.-'\ L Mcr \\·'all 

14/14.1\ L~0wer \\ 'all 
15/15,\ I .ow<.:r \\:au 
)1 /.\1. \ ceiling 

32/32A Ceil.ing 
J.3 / ,3JA l Cd..linf]' 

TABLE7 

T-BUILDING 
SURVEY UNIT 2C-15 

SURFACE ACTIVITY' LEVELS 
MIAMISBURG CLOSURE PROJECT 

MIAMISBURG, OHIO 

ALPHA Surface Aed ' BETA Surface Acrivlry-
(dpm/100 em~ (dpm/100 em~ 

Total Removable T otal Removable 
-5 r -U.37 -t20 -2.1 
-n -u_n -110 -2.7 
62 -0.37 610 4.9 
20 1.5 __ l,OOO -0.54 
4 -0.37 -35 I -2.7 
-5 1.5 71 3.8 
12 LS 420 I 2.7 
45 -0.37 660 3.8 

12 1.5 440 11 
-5 -0.37 760 1.6 
4 -0.37 59 1.6 

29 -0.37 800 -0.54 - . . 
- :J -lt 3T -660 -1.6 
-5 -0.37 -1 ,100 -2.7 
12 1.5 -750 2.7 
-13 -t),3i -270 1.6 
4 1.5 -760 -1.6 
u -0.37 . ()70 -1.6 

Rcmo able 
Tritium Activity 
(d;pm/100 em) 

-~ 

1. 
14 
-1 
2 
~-

7 
14 
-1 
~ ;;; 

23 
-2 
15 
-3 
-20 
-2 
14 
4 



Measurement/ 
Location 

Smear# 

37 /"Ji A I.1.1W'O: W'aU 
38/ 38A Lower \\'all 
39 / 39A Floor 
40/40A Lower Wall 
41/41 .1\ Plr.Jr:rr 
42/42A r .owe;r \v'all 
43/43A Floor 
44/44 .. \ J:~r.J r 
.t.;/45.\ f.'ll"ll) [ 

46 / 46A r toor 
47/47A Floor 
48/ 48A Floor 
49/49A Floor 
50/SOA Lower \'V'all 

51/S i e\ Lower 'W'11:1! 
52/52A Cei,Jing 
53/S3A Ceiling 
54/S4A Ceiling-

TABLE 8 

T-BUILDING 
SURVEY UNIT 2C-18 

SURFACE ACTIVITY LEVELS 
MIAMISBURG CLOSURE PROJECT 

MIAMISBURG, OHIO 

ALPHA Surface Activity BETA Surface Activity 
(dpm/100 cm1 (dpm/100 em~ 

Total Removable Total Removable 

29 -ItS I I l~l 1.6 
20 1.5 -960 -2.7 
-5 -0 .37 450 -2 .7 
-5 1.5 130 -3.8 
.:ill ~0 .37 530 -0.54 
12 1.5 24 -3.8 
29 -0.37 260 -0.54 
29 -0.37 -13 -4.9 
20 1.5 140 -1.6 
4 ~CL~7 lSI~ 0.54 
79 -u. 37 -3JD -3 .8 
37 ~0.37 200 -0 .54 
12 -0.37 -82 -1.6 
12 1.5 -1000 0.54 
4 1.5 -510 -0.54 
4 -0.37 2,600 0.54 

37 3.3 -260 -1 .6 
20 -0 .37 -! 90 -0 .54 

Re n bl 
Tritium Activity 
~dEm/100 cm1 

Tl 
36 
170 
37 

3,200 I 

35 I 
11 
120 
~ 

55 

140 
47 
14 
82 
87 
40 
65 

I 22 



Measurement/ 
Location 

Smear# 

55; 55A Ploor 
56/56A Floor 
57/57A Fltiar 

58/ 58A n oor 
59/59A Floor 
60/60A floor 
61/61A floor 

I- 62/62A 
- . . 

Floor 
63/63A Floor 
64/64A Floor 
65/65A Floor 
66/66A Floor 

r-- · 
67/67A L< J\Ver \\'all 
68/68A f ,ower \\':1ll 

I 69/69A Ceiling 
70/70A Ceiling I 
71/71A Ceiling 
72/72.A LowerW'all 

TABLE 9 

T-BUILDING 
SURVEY UNIT 2C-19 

SURFACEACTDnTYLEVELS 
MIAMISBURG CLOSURE PROJECT 

MIAMISBURG, OHIO 

ALPHA Sud'a Activi , 

' 
:BIET A Surfa c Activity 

(dpm/100 em~ (dpm/100cml 
Total Removable Total Removable 

IZ -"0.37 280 0.54 
4 1.5 -240 3.8 
37 -0.37 -59 -2.7 
20 -0.37 -330 -3.8 
29 -0.37 190 -1.6 
20 -0.37 -82 -3.8 
-5 1.5 12 1.6 
29 -0.37 94 -1.6 
45 -0 . .37 71 1.6 
29 1.5 -170 -0.54 
12 -0.37 140 -1.6 
45 -0.37 940 -3.8 
12 1.5 -1,000 -3.8 
37 1.5 460 1.6 
20 -0.37 1,600 -0.54 
4 -0.37 -600 -3.8 
-5 -0.37 -740 -1.6 
12 -0 .37 -1.200 -0.54 

R~o ll!bl 
Tritium Activity 
(dpm/100 em~ 

iOO 
38 
58 
44 

t 31 
51 
38 

350 
78 

! 72 
42 
76 
110 
30 
34 
-? / _ 

61 
H 
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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 
manuf~cturcr by the author or her employer. 

SCA.NNJNG INSTRUMENT /DETECTOR COMBINATIONS 

Alpha and Alpha plus Beta 

Ludlum Floor Monitor lvlodd 239-1 
combined with 
Ludlum Ratemeter-Sca.ler Model 2221 
coupled to 
Ludlum Gas Proportional Detector Mode\43-37, Physical Area: 550 cm2 

(Ludlum Measurements, lnc., S\vcetwater, TX) 

Ludlum Ratcmetcr-Scakr Model 2221 
coupled to 
Ludlum Gas Proportional Detector Model43-68, Physical Area: 126 cm2 

(Ludlum Measurements, Jnc., Sweetwater, TX) 

DIRECT MEASUREMENT INSTRUMENT /DETECTOR COMBINATIONS 

Alpha and Alpha plus Beta 

Ludlum R."'temcter-Scaler Model 2221 
coupled to 
Ludlum Gas Proportionnl Detector Model 43-68, Physicru Area: 126 cm2 

(Lucllum Measurements, Inc., Sweetwater, TX) 

LABORATORY ANALYTICAL INSTRUMENTATION 

Low-lhckground Gas Proportional Counter 
Model L.l3-5! 00-W 
(I"enndcc/Canberra, Meriden, CT) 

Tri-Carb Liquid Scintillation Analyzer 
Model3100 
(Packard Instrument Co., Meriden, CT) 

Minmishut.g (Jo~ur<.· p,...,.JCCt A-1 0460/Rtpnrts/20U7-02-05 Final Rcpon .\lounJ 
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APPENDIXB 

SURVEY AND ANALYTICAL PROCEDURES 

PROJECT HEALTH AND SAFETY 

The survey and sampling procedures were evalwned to ensure that any h~zards inherent to the 

procedures themselves were addressed in current job hnard :1.nruyses QHAs). All survey :1nd 

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

protection procedures. 

Pre-~urvcy :~ctivities included the evaluation and identification of potential health and safety issues. 

Site staff provided site-specific safety awareness training at the MCP for each individual ORISE 

survey effort . Verification surveys were performed according to theORISE generic health and 

safety plan for Buildings 45, 61, OSE, and OSW and according to the project-specific health and 

safety plan for the T-Building (OR.ISE 2006g) . All site activities were also performed in accordance 

with the site-:'pecific Integrated Safety MarHtgement (lSrvl) pre-job hazard checklists and safety 

procedures discussed during the on-site training. 

QUALITY ASSURANCE 

A'1alytical 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) 

• Labor-atory Procedures Mamml (April 2006) 

• Qnnlity Assurance Manu-al Quly 2005) 

'n1e procedures contained in the:;e manuals were !.lcvdoped to meet the requirements of 

Department of Energy (DOE) Order 414.1( and the U.S. Nuclear Regulatory CommissionQNt~lia• 

/I.SSIII'tlJJlC lvlt~~llllll for/be Office ojN11c/Mr A1alelird Sqfo!J tllld Srifeg~ttmls and contain mensnres to assess 

processes during their performance. 
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Quality control procedures include: 

Daily instrument background and check-sonrce measurements to confirm that equipment 

operation is within acceptable statistical fluctuations. 

Participation in fo.{APEP, NRJP, and ITP Laboratory Quality Assurance Programs. 

Training and certifiCation of a.ll individuals performing procedmes. 

Periodic internal and external audits. 

CALIBRATION 

Calibration of a.ll f1eld and laboratory instrumentation was based on standards/sources, traceable to 

the N;1.t.ional Institute of Standards and Technology (NIST), when such standards/sources were 

available. In cases where they were not nvailable, standards of an industry-recognized organization 

were used. 

Detectors used for assessing surface activit\• wcce calibrated in accordance \.vith IS0-7503 1 

' ' 

recommendations. T11e total efficiency (~>,v,~ was determined for each instrument/detector 

combination and consisted of the prodlJct of the 2tt instmmcnt efficiency (E;) and surface efficiency 

(EJ: £,.,,1 = E, X E,. 

Tc-99 was used as the calibration source for assessing beta surface activity for the T-Building 

(maximum beta energy of 292 ke V) ns it provides a conservative representation of the radio nuclide 

mixture. Tc-99 has a maximum beta energy similar to that of Co-60 (maximum beta energy of 318 

keV), \.vhich is a prim:uy COC in the T-Building. IS0-7503 recommends an£, of 0.25 for beta 

emitters with a maximum energy of less than 0.4 MeV (400 keV) and an£, ofO.S for ma:Gmwn beta 

energies greater than 0.4 MeV. Therefore an E, value of 0.25 was applied. 

Tl-204 was used as the eruibrntion source for nssessi.ng beta surface activity fol' Building 45, 61, OSE, 

::~nd OS\'(! (maximum beta energy o£746 kcV) based on rbe contaminants of concern and for 

consistency with the contractor (contractor utilized Cl-36). IS0-7503 recommends an E, o£0.25 for 

11 n! (.' fl1 1H_I Drl~_! ~':m tb nJ. ISl) 7 503-1. Evalt~·::uion u( Surfi'if<: Cont:.unin:uion - P.art I: Hclil-('ffiittcn: (n'ta:'(i~nuru beta ~0\., rp.:)' grcalcr rhan n.J 5 1\leV) :\(\\' 
;dph':'~-t:nanl·r..:;,, t\ u~uM } , 1 {} f! ~. 
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beta emitters with a maximum energy of less than 0.4 MeV (400 keV) and an E, ofO.S for maximum 

beta energies greater than 0.4 MeV. 1l1ercforc an c, value of 0.5 was applied. 

Th-230 was used as the calibration source for assessing rupha surface activity at the MCP. JS0-7503 

recommends an t:, of 0.25 for alpha emitters. Therefore an E, value of 0.25 w:~s npplied. 

SURVEY PROCEDURES 

Surface Scans 

Surface scnns were performed by passing the detector slowly over tlte surface of interest; while 

maintaining the distance between the detector and the surface at a m.inimum-nom.inruly \vithin 

l em. Structurru surfaces such as building Ooor and wall surfaces and equipment were scnnned using 

gas proportional band-held detectors. A l:lrge area detector (550 em~ was used to cowr floor areas. 

Hand-held detectors were placed on contact with the calibration sources. A postulated hot-spot size 

of 100 cm2 was assumed'' f!!ioJi for determining scanning instrument efficiencies. The crucu.latcd 

scnnning E'"'"' values mnged from 0.07 to 0.20 for the hand-held gas proportional detector calibrated 

with Tc-99 nnd Tl-204 (the )ower range represents a detector caubrntcd using Tc-99 with a 3.8 

p.g/cm2 mylar window, which was used for the T-Guilding to minimize interference from alpha­

emitting isotopes); and from 0.10 to 0.1 1 tor Th-230. Calibration source emission rates were not 

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

Scnn minimum detectable concentrations (lVlDCs) were estimated using the calculational approach 

described in NUREG-15072
. The scan MDC is a function of many variables, including the 

bnckground level. Typical beta bnckground connt rates, which varied between the individual gas 

proportional detectors, ranged from 182 to 303 cpm. l'Jpha backgrounds ranged from l to 2 cpm. 

t\dditional pammcters selected for the calcnlation of scan MDC included a two-second observation 

interval, a specified level of performance nt the first scanning stage of 95% true positive rate and 

25% false positive rate, which yields a rl' value of 2.32 (NUREG-1507, Table 6.1 ), and a smveyor 

efficiency of 0.5. To illustrate an example for the hand-held gas proportional detectors, a nominal 

scan MDC can be cruculated as follows: 

~NU1ti:.G~I5U7. i\f inin1l1Hl D .. :rccu:dJ it' ( :,J (I(\.'Ill (:Uinn~ \Vit ll "l ") pical Jl:u.li~u,)n Surn.~y 'n5t.rumcot:- for \' ari(_lU~ Conl~unin-~ nt ~ \, nJ 1 ~ i (1 1J c :ond i t ir)n~. 

U.S. Nuclcnr Hch'uh1rp ry Commis.,• n. \X.I:.:'Ihlngton, DC~ Juuc:: 1tJ9R. 
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MDCR,,IIn'CJ'Or 2 
Sc"n MDC= dpm/ I 00 em 

£/Qial 

'I11e nominal beta scan MDC for the gas proportional detectors used (calculated using conservative 

parameters) was approximate!)' 4,000 dpm/100 cm2
. 

The n.lpha scan tvlDC was calculated using the method described io Section 6.7 .2.2 of the 

MARSSIM, which is based on the prob:~bility of detecting an area of contaminated at a. 

predetermined guideline level for given sc:l.n mtes. 

Given an assumed efficiency of 0.10 and a scan mte of approximately 2.5 em per second, the 

probability of detecting a "hot-spot" of 300 dpm/1 00 cm2 was approximately 92%. 

The identification of elevated radiation levels that could exceed the site criteria was determined 

based on an increase in the audible signal from the indicating instrument. 

Surface Activity Measurements 

Meflsurements of total alpha and beta surface activity levels were performed using gas proportional 

detectors with portable ratemeter-scruers . Count rates (cpm), which were integrated 0\'er une 

minute with the detector held in a static position, were converted to activity levels (dpm/100 em~ 

by dividing the net count mte by £
10

, 1 and correcting for the physical area of the detector. 

Because there were no non-impacted areas within the T-Building that could be used to determine a 

material-specific bflckground for beta surface activity measurements, and because there appeared to 

be a large difference between the observed instroment backgrounds berween the first floor, the 

second floor, and tl1e TERF area, a st:1tiscica1 evaluation of the data for each a tea was used to 

determine the appropr.i:lte beta background. First, the are:1s were divided up based on geographical 

location and the observed backgrounds (first floor, 2C-14 and 2C-15, and 2C-18 and 2C-19). Next, 

a 10% trimmed mean was c::~1cuhlted for the data set. If the 10% trimmed mean was approximately 

equal to tJ1e mean, then the distribution was assumed to be symmetrical (normal) (Ott '1993). 

Therefore, the mean of the data set was a good approximation of background. 
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The average instrument background was used to represent background for direct alpha 

measurements. 

The a pri01i i'viDC for surface activity measurements w~s calculated nsing the following equation: 

MDC = _3 _+ (_4_.6_5fi3)'---B_) 

Where: 

B 
'f 

= 

Txt:101 XG 

background (total counts) in time interval, T 
count time (min) used for field instruments 
total efficiency ::::: E; x e, 
instrument efficiency 
source efficiency 
geometry (physical detector area cm2 /1 00) 

The a p1i01i beta static MDC was approximately B70 dpm/ 100 cm2 and the rr priori alpha static MDC 

was ;tpprox.imately 75 dpm/ 100 cm2
. 'Tile physical surface :uea assessed by the gftS proportion>~] 

detector used was 126 cm2
• 

Removable Activity Measurements 

Removable gross alpha and gross beta activity levels were determined using numbered filter paper 

disks, 47 mm in diameter. Moderate pressmc was applied to the smear and approximateJy 100 cm2 

of the surface was wiped. Smears were placed in labeled envelopes with tbe location wd other 

pertincllt information recorded. 

RADIOLOGICAL ANALYSIS 

Gross Alpha /Beta 

Smears were counted for two minutes on a low-background g~s proportional system for gross alpha 

and beta activity. The MDCs of the procedure were 9 drm/100 em~ and 15 dpm/100 em~ for gross 

alpha ::md gross beta, respectively. 

B-5 11460/Rqmn•/2007-02-05 Fio,lltcport Mount! 



DETECTION LIMITS 

Detection limits, referred to as minimnm detectnble concentration (tviDC) , were based on 3 plus 

4.65 times the standard deviation of the background count [3 + (4.65;./BKG)). Because of variations 

in background levels, measurement efficiencies, and contributions from other radionudides in 

samples, rhe detection limits differ from sample to sample and instrument to instrument. 

Uncertainties 

The uncertainties associated with the analytical data presented in the tnbles of th.is report represent 

the tot:tl propagated uncertainties for that data. These uncertainties were calcuJatcd based on both 

the gross sample count levels and the associated background count level. 
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APPENDIXC 

RESIDUAL RADIOACTIVE MATERIAL GUIDELINES 
SUMMARIZED FROM DOE ORDER 5400.5 (DOE 1990) 

BASIC DOSE LIMITS 

'l11e basic dose Limit for the annual radiation (excluding radon) received by an individual member of 

the general public is 100 mrem/yr. In implementing this Limit, DOE applies as low as reasonably 

achievable prinetpks to set site-specific guidelines. 

EXTERNAL GAMMA RADIATION 

The average level of gamm:l radiation inside a building or habitable structure on a site that has no 

radiological restriction on its usc shall not exceed the background level by more than 20 vR/h and 

will comply with the basic dose Limits \vhen an appropriate-use scenario is considered. 

SURFACE CONTAMINATION GUIDELINES 

Radionudidesb 

Transuranics, Ra-226, Ra-228, 
·n1-230 Th-228, Pa-231, Ac-227, 
J-125, I-129 

Th-Natural, Th-232, Sr-90, 
Ra-223, Ra-224, U-232, 
I -126, I -131 , J-133 

U-Narural, U-235, U-238, and 
associated decay products 

Beta-gamma emitters (radionuclides 
with decay modes other than 
alpha emission or spontaneous 
fission) except Sr-90 and others 
noted above 

Allowable Total Residual Surface Contamination 
(dpm/1 00 em~' 

Maximum<~.,· 

100 300 20 

1,000 3,000 200 

5,000 15,000 1,000 

5,000 15,000 1,000 
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' As used in this table, dpm (disintegrations per minute) menns the rate of emission by radioactive material 
as determint:d by correcting the counts per minute measmed by ::~n appropriate detector for background, 
efficiency, and geometric factors associated with the instxnmentatioo. 

b \XIherc surface contamination by both alph~- anu beta-gamma-emitting radionuclidcs exists, the limits 
established for alpha- t~nd bera-gamma-emiuing radionuclides should apply independently. 

< Mca~uremcnts of average contaminauon should not be averaged over an area of more than 1 m2. For 
objects of less smface area, the average should be uerivcd for each such object 

J The average and mnximum dose nttcs associated with ~urface contamination resulting from beta-gamma 
emitters should not exceed 0.2 rn.rad/h and 1.0 mrad/h, respectively, at a depth of 1 em. 

< The maxjmum contamination !evelnpplies to an area of not more than 100 em~ . 

r The amount of removable radioactive m:nerial per 100 cm2 of surface area should be determined by 
wiping an nrea of that size with dry filter or soft ab:;orbent paper, applying moderate pressure, and 
measuring the amount of raruoactive mate1ial on the wipe with an appropriate insuumem of known 
efficiency. When removable conl'amination on objects of surface area lcs~ than 100 cm2 is determined, the 
activity per unir :uea should be based on the acmal :uea and the entire surface should be wiped. The 
numbers in this column are ma..ximum amounts. 
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APPENDIXD 

STATISTICAL SURVEY DESIGN FOR THE T~BUILDING 

SURVEY DESIGN SUMMARY 

The Sign Test was selected for the statistical test to evaluate the mcdion concentration in each survey 

unit compared to the release criterion. This test was selected because H-3 is not expected to be 

present in background, ond the test does not assume that the dnta follow any particular distribution. 

The nuU hypothesis and alternative hypotheses arc presented below. 

Null Hypothesis: 

1-111 : The median concentration of residual radioactivity in the survey 11nit is greater than the 

DCGI"'v· 

Alternative H~vothesis: 

H,: The med inn COlleen tmtion of residual mdioac tivi ty in the survey unit is less than the DCG ~v· 

The DCG~v for H-3 flt the MCP is "10,000 dpm/100 cm2 (removable activity based on collection 

with a dry filter). OIUSE procedures require the collection of H-3 smears \Vith a wet filter, which 

wos the technique utilized at the MCP. 

NOTE: 'Il1e term "DCGL" is used to represent the applicable guidelines ot the MCP. Because the 
DOE Order 5400.5 limits were applied, the "DCGL>" were not nctually derived limits. 

DETERMINATION Qp NUMBER OF DATA POINTS 

The number of data points was dctcrm.ined using the following parameters: 

DCGL = 10,000 (dpm/100 cml 
Ll3GR = 4,000 

a= 3,000 
t:. = 10,000-4,000 = 6,000 
Rebcivc shift (b./a) = 2 

D-1 



a = 0.05 

~ == 0.05 

= l 5 (from Table 5.5 of the MA RSSlM) 

NO'IE: All H-3 smenr results were less than the DCGL of 10,000 dpm/100 cm2
, therefore the Sign 

Test was not performed. TI1e acrual standard deviation for each data set was verified w be less than 
(J . 
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APPENDIXE 

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 procedwes, but does not provide 
details regarding the type of instrwnentation used and the Scan MDC. Please provide this 
information or point to another document where this information is provided. 

Rr:spo11sc: The JJJrlikonr ifiJirJIIIICIIJ met/ JJitJ.r a FJD LER (Fielrl fndicafiOJI Detector/or Lmvcr Expos/Ire 
Rr~diation). 5 cttll MDCs arc tlgrced Jlj>OII and doclllmnted (PRf 66 pi11k soil docmmnt) as joiiOJJIS: 

P~t-238 

Tb-232 
/1r-227+D 
Cs-137 
Rrl-226+D 
U-238+D 

350 pCif.g {l'dllle ba.rcd 011 site e> .. pe1imcc and agreCJIJ(:JJ/ 1J1ilb the reg11lators) 
1.0 pCi/g 
4.48 pCi/g 
1.3 pCi/g 
0.96 pCi/g 
l/.16pCi/g 

Detector Rrspo11sc to Tb-232 Ar!Justul for Clc'""if> Critc1ia prepared!!)' Argonne Natio11al Lal101rtl01ies. Proposal: 
Rc-cbrtrrtcle,ization '!,("Pink" soi/.s a! PRS 66 Phase III, VT, and PhMes VJn 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 statement "where excavation exceeds expected limits." Is 
this based on field screening or onsite gamma spectroscopy results? 

Response: lt Jl'aJ ha.rcd 011 both r111d J!i.ri/J/e de/Iris. The f'CIIIO/Ja/ pla11 required that we 'ch(!se' Pisiblc rlcbn~r, field 
indicllliolf (F-1 D LER n:adingJ) tmd soil sa!llp!e results > hoi spot (both rflsite rwd Oll.fitc) to the ex/ell! rif 
conlrii!Jillafioll u!JOr<e the set deamrp gord. Expecled limil.r //!ere dejiHerii!Y the c/;m"tlcterizr'tioJJ dalfJ Inti //Jere alro 
c:vpec!ed lo exceed J!JoJe lifllils, IJJhich 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 .. 

Rcspou.re: Cbe111im/ .rtpllrafioiiJI'tiS pnformedfor Th-227, T/;-228, Th-230, al/f/ Tb-232 rt/11 lbrotrgh a colfi!!J/1, 
plated a uri counted. lvJD A (pCi/ g) ll'ith tt 100 min count time is 0.1 pCi/ g. Procedure r111mlablc upw reqm.ft. 

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 romctlbd! SOR did no/ appfy. /1 co/Jip{l/isol/ rf iurlillid~tf/1 sample rcs11lls to indiPid11al hot spot 
clilelitl 1/Jt/S Nlrlllltai!J peiforJJied and :f >bot spot crilc1ia ruldilioual extt1Pah"o11 reqlfired. The I"CJ!tlls I}Jtre thm 
compared to the i~~t!it,idlfal cleanup crilnia (I OE' R/3C V + backgrouud or r1s 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. 

Respome: Became il JJ!tiS anlicipaled //}(1/ the I"CIIJOIIrll actio" }//01/ld reslflt in Th-232 values less tban the demmp 
objecli11e. Es.rentirtlfy, a si11111lttled as lift conditio// rcprmnling a po!enlial LBGR 

6) Appendix B of the VSAP, page 3, states that "if a value of 7 nCi/ g is present, 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. 

Re.rp01m:: At the ti!Jit of Ibis 1/S/W "''iting., no JC£111 ;VlDCs /;ad bcm defined fori be rl.D l.ER Tbe bistoriml 
sample remit of 7 nCi/ g 1/JtJJ !be basis of PRJ 40 aJJ(/was no/ coujln11ed tbrot1gb PRS 66 thruWieJiza!ion sa111pltiJg 
!a ken in //1al area. The staleJIIeiiiJJJas Jilslijimtiolllbal a sepamtc 11!11/0t•td action 1111d Jlcrijimtion Stllllple for PRS 40 
IJltl.f 1101 rcq"iret!. lt?rilkoJicrs, nrijimtion and exCtiJJrtfio!l of PRS 66 II'OIIId mffidmtfy pro11t tbrtl a Jl(t/ue ~~ 7 11Cif.~ 
~~ Pu·238 IJ!Oflld not be !cji tmdeteded and Plli 40 co11/d /Je doml 0111. 

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. 11 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. 

fuspouse: T!u: Core Teru/1 agrccrll)r/Jed 011 cbrmtrlelizaholl re.wlts !bat these li111i/ed isolated Potential Colllrilllillr/1/IJ 

~~ Collt'Cm (PCOC's) J)ICrc co-located )Jiif/; pli111t1') COC in all mse.r and JJJould be reiJJOf!cd as tbe p1iJJ1aJ} COC 
JI'CI'l! addressed per the approl'ed PRS 66 work piau. Addiliollal!.y,jielrf screeniJ{~ and llcrijicntion sampling look in 
accO!flll all conlamiuanls JJ1J'tbin tbesc i.rolrlled m'CrM. These llcfli,itics were rt!so OJJCJ"See!l 0 Obio EPA. 

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 identHied 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 fot the PRS. 

Rc.rpo11.re: Tbe Core Tetttll atiecd t/;at one ius/rii/Cc of a coultiiJJl/1(11/f "''11 not slatislictd(y 11alid to be included in the 
COC lis!. Conlruninrmls joNJid >CO d11riug chamctm'zation u1hicb Jllerc 110/ identified tl.J' a COC uw·e limilerl 1i1 

ocmnr:nce tl!ld co.lt,criled J/'Jtb other "'asle or col!ldminrmls. !J IJ!as rmtidpated !hat !be srtlllpling and rma!Jsis for 
screemi~g and JICI?fJing the COC's JJJOII!d be sf((ficicllllo inmre lhcse isolated confallfi/1(111/s JJJtre 110 longerpre.rmt. 
J.VI01111d 2000 al!oJI!sfor ridding a COC, if t1 PCOC is.fof(ud to be more prn,alfllt tbtm ll'tJS originally beliMrl or [( 
the approt•ed JJ!ork piau tloc.r not rlfldress it.r proper delcctiou 11.r tmlicipated. 
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9) The PRS 66 OSC Report does not include Pu-239 and U-234 in the list ofCOCs on page 
iv. However, these isotopes are included in the VSAP (specified as "isolated"). Please 
provide an explanation for this discrepancy. 

Respo11sc: D 11riug the 1"81/tOIItd actionlhesc i-sotopes were 11ol irlellti)icd tU COCs; hat11e11er thry 1Nre ana(yzerl for and 
repo11cd i11 !be PR5" 66 Dtlla Report. 

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

la) 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. 

Rcspomc: Field experiments JJ'cre pciformed o11 soils with lwon!Jl loJIIIePcls ojPII-238. The ti1.rlmmenl was passed 
OIICJ" the soil tlrctls, whmlhe instm111ml i11rlicaled rill tlfldiblc respo11se; ''soil sa111ple JJitiS lake11 {II/(/ anafyzyd I!J o11site 
gttniiJf(l spec. The r/1/CJUge IOJJJ JO!llple rf 3 50 pCil g 1/1(/_( detected. The other COillflJI/tl/(//es 1/lldmvent fl Monte Carlo 
modeli11g lbrtlll'tt.r de!llilerl i11 the "Pink Soil Proposed Plan". 

4a) Please provide additional explanation as to why the SORdid 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. 

Respome: PRS 66 JPtiS ''pre i\4/J RSSJM rt:/J!Ofl(d r111d JJcl!/it'rllion action. Some co/fccpts of MAJUSJM 111Cre 
applied lo the J!Cii{tclllio/1. The nsk bllsed limits lo incl!tde CJIIIJ/IIal.i!JC Jisk were mlclllrJtcd tt!ld C/11/l!ltl!Cd 011 !he parcel 
rf land lo be lmllsjcmd th11l ind11dcd PRJ 66 rls JJicll as other PRSs (rif: Prtrce/6, 7, & 8 Re.rid11rd Risk 
EPrllflrllio!l arlditionai!J this proces.r is rlesaibed i11tbe M.otmd 2000 11/'mk Pla11). 

6a) Please ptovide 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 Pu-238 was considered only an isolated COC and to justify the verification sampling 
methods. 

Re.rponse: /1 bJiifrlesmplion rf tbe cbamctCJitfiiioll '!ffmt ir inlbe "pink soils proposed pl(l/111
• Plf-238 !Jl(l.r rm 

irolaJed COC on!;• in pt~~iimllll· "pb11Se/' rf the n:IJJ()Pfll ad/on. PRS 66 cbamclen·zation Stlmples ll'ere collecterl {)1/ a 
30' g1id ft!ltem Ilia rore /J01i11gs rf /!a !'lOllS depths co!llj>ositcrl O/JtrjiJ!e joolti1temals. /lpprox. 500 sa111ple localiom 
rem/ling i11 seJJcmllbousaud . .-aiJ!plcs being rollected a/l(l aua(yzed for mtmerom coulttJJJinale.r, radiological a/Jd 
cbeJJJiml These cbamc/cJi'{ptioJI S1!111ple.r IH)II!Idcd the tx!mt mid depth rf co11lamiJiafion o11er the entire PRS 66 
jootpri11l. /ls a res1rlt it JJJtl.! uoled lbrtf PU-238 tOIIr.elllmtions exaedi11g the 10-5 de(//11/p gott! 1vcrc co-located with 
1110re prewdml COC.s Sllth (IJ Tb-232 1111d !btl! tbe Pll-238 bits were r.l!tslered in contiguous arct1s mther !ba11 
i.rolated I!J' Jbcnmf,,e.r. These Pu-238 arcru 11'&1-e idmtifierl as .rep11mle phr~se.r rf /be clea111tp fldli•il)'for tlcriflCtllion 
pmposc:.r. Pu-238 JJJf/.S idmt{ficd tlS 11 COC i11 these ph11.res rcq11iri1{~ an increa.red /Jerijicatiou sa111plil~gfreq11m9' d11e 
lo t/1e inabili(y lo field scrceJJ for Pu-238 nt screeui11g leJ)(-/s. The m!lOI'ttf rtclion plaN specifier/ tbe bormrlmie.r of e(!ch 
ph,tSe, !be dttla repod colllllli!ed ".rketcbcs" rf earh area iriCIII~/Jillg til!)' {/dditirmtl! COC·. In phases 1/lere Pu-238 IVflS 

identified 11s a COC, a/ph11 spec iso!opic Pu alla(ysts J}Jas peifonmrl 011 a 30' pre-mific"liou grid. If fii!J' .taJ11ple wns 
(lbofl{; !he 1 (}' clcriiiiiP goal rf 55 pCi/ g the sa111p!e area }Jl(/J exca/l{tfed ami re·JIIIIIj>led tmlilllll.ralllplc lomtio11s were 
jotmd lo be bcloJ// the lurget cleanup lePel. 011ce this 1vas achitnd tt jom1(/l 30' qf!scl jintd verific(lt/on gn'd IVti.S 

eslabli.rherl ll!bich allowed for isolated hotspots at 3 tiiJies the I 0 5 clc"mrp got~ I. 
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In arMs 11ot hriJiing PH-238 o.s a COC the area1ws ptNICJijicd ma ,z field .tcan (COCs II'/ scan i'vlD C rtf or /JcloJ/1 
!he CO). 011ce the field scan rlcmowtmterl!he rma to be be/oil' action lel'tls, a 30'jillal ''cn.fiCrllion gn"dll'dS !tlilized 
as tdJoJJc for the P11-2 38 rm:a.r. 

7a) Given that isolated COCs occurred with primary COCs, and because the amount of 
remediation was sometimes based on this assumption, please provide additional discussion 
regarding numerical comparisons that were performed regarding the ratios of the primary 
COCs to isolated COCs and how the concentration of a primary COC can be used to justify 
compliance with the isolated COCCO. 

Ruponse: II/' hen detnmi11i11g 1vhetber all exaedcnce J//flS rtJJ isola led m.rc a11d did 11ol need to he idmtijied rts (/ COC 
tbe.folloJPiug ile111s IJ!ere COJI.rirlerr:d. It Jl'r/S o11(y identijied a.r m1 cxm:dencc Jo the CO in fl couple of J'at11ple locatioHS. 
!17/Jm peifomniigjinal IICJifimtion rwa!ysis res/Ills JJ!O!IId /1e repoded for those contn111inale.r in the Sllile of remits. 
Exri/JifJic rdfsiie ga/1/IJJrJ .tpec aii(I!Jsi.r reports res Nits for ./l.c-2 2 7, C.s-13 7, T h-2 2 8, Th-2 3 2, Co-60, A11l-241, Pb-
21 0, 1111d Rn-226. So /J!hi/e Cs-13 7 (for tXll!llple) ll'a.r not identified as a COC the remits arc i11the ftnr~l sta!Hs 

drrta rep011. The.re m11lls rm reronled i11/hc Finrt/, PRS 66 ]),!fa Rcpmt. 
II/" VCII ai!J' I!C!f{t,'ltlioll soil srl!llfJie.r Jllere collected, thry were first a11ab•zed l!J 1.\1ouud onsite grwJJJJtt spec rllla!J'sis. The 
tllla!)'St"s i11cluded reporli11g a rmlue for Pu-238 }/Jilh (/II MD A <20 pCi/ g. Tbmlhe Srf111ple 1/JtiS sml q_/Jsile for 
ga/JllilrJ spec Jvbicb did no/ i11clude flllrlj)'sis for Pu-2 38. The onsilc t1al11e !Pas 110/ repo!ted in the Oflla report; tbe 
flllflQ'Jis }}Jas for DOT retjllire/JJCJI!J~ ll'hich IPrtJ ret1ie1J1ed for <55 pCi/ g remits. !frmtlls Jl!Otdd bru;e i11dicated Pu-
2 38 >55 pCi/ g, Pu-238 JIIOIIM htm been i11duded (IS'' COC tmd sent rif[sile for isotopic P11 mw!Jsis. 

Comment Set #3 (Regarding "Re-Characterization of Pink Soils" Document) 
(CH2 2003c) (November 14, 2006) 

1) Attachment 6 of the subject document cites 1667 pCi/ gas the "Detectable Level" for Pu-
238 using a FIDLER for walkover surveys. How does this relate to the 350 pCi/ g MDC that 
was cited by Connie in the last response? I'm assuming that Connie cited the values for field 
screening of soil samples using the FIDLER. Please clarify. 

Respr)llse: 1667 pCi/ g wa.s delenllilltd ~y Mo11/c Carlo IJiodel JJ!t/S theoreliCtll a11d the 3 50 pCi / g Jl'tls detmllilled 0• 
field c:")tliiJJCIItntioll with llllafylirfll rlr1/n mpp01ti11g thai finding. 

2) Because Pup238 is not detectable with field scanning (walkover scanning) at the CO, and 
because Pu-238 was a primary COC, was the verification sample size increased using the 
guidance in the MARSSIM? (for cases where actual scan MDC is>> required scan MDC) 

Response: PRJ 66 1/JtJS f/ pre AL1RSJIM c/eaii!I/J bo!J'fller SOfiiC aspects qf IYJARSSJM JJJetr: t"nr(Jipomted i11 the 
plm1. D11n.11g llerijict~lion lhc llltJJiber qfsaJJJp/c lomtions JJJC/"11 ino-eascd in m-ea.s n4;en: PN-238 11'1/S tl p1i111t11.} COC. 
The sample ji"tlfjllfii(Y 11sed IJ!as baser/ 011 the CJ/alllalioll of process history t1/Jd the /l()llffm of IJJatm.al which co11/d haPe 
bee11 colllrlillcrll})ithin the bed of 11 d11111p lmck fll the lime of rlispostll. The .r/alislictJI probability of fl11di11g a dNmp 
lmck size hoi spot at tl 90% cor!fldence fo,el Jl'tts IIC,f!,Oiit~ted rwd agn:cd ")on //lith the reg11/ators. Tbi.r (/cfiuiry is 
fmtber rlemibed i11 the Fi!fa/, PRS 66 V SAP. 
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