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1.0 Executive Summary

The Final Certification of Completion summarizes the
performance and results of the final status Simveya of the
affected and umaffected arcas of the West Jefferson
North (WIN) site as part of the completion of the
Columbus Closure Project (CCP). Finnl status survey
processes  adbered 1o the  requirements of  the
“Radiological Characterization and Final Stutus Flan fisr
Batielle Columbus  Laboratories Decommissioning
Project, West Jefferson  Site" DD-97-02, Rev. 0
(hereinafter DD-97-02), as reflecting the requirements
of drafi NUREG 5849 Surveys were performed
theoughout the decommissioning  and remesfiation
activities performed a1 the WIN and documented in
Final Status Survey Reports (FSSR). Throaghoui the
project, the CCP activity engaged the oversight of the
US Department of Eneray (DOE), the Baticlle
Memorial Institute (BMI), and the Envirosimental
Survey and Site Assessment Program {(ESSAP) of the
Oak Ridge Institute for Science and Education (ORISE)
The ESSAP of the ORISE fulfilied the Independent
Verification Contractor (IVC) role for the CCP under
contract o the Onk Ridge Office of the DOE. The US
Muclear Regulatory Commission (NRC) also performed
independent review of the in-process final stahes
surveys. The FSSR, in conjunction with the IV Letier
Reports and the NRC inspection reports, docoment thai
the emdpoimt criteria objectives of the MRC-approved
Decommissioning Plan have been met for WIN site as
cavered by ithe CCP,

L0 Introduction

This Final Certification of Completion summarizes the
performance and results of the final status surveys of the
affected and unaffected areas of the WIN site as part of
the completion of the CCP. Final status surveys were
performed using the methods described in draft NUREG
$849, “Muanual fisr Conducting Eadiological Surveys in
Support of License Termination,” ns reflecied m ihe
Deconsmssionng Plan, other implementing plans, and
work control procedures. Final Status Survey Reparis
(FESRs) document the performance and the resubs of
the surveys performed during the decommiszioning and
remediation activities. Together these actions provide
the basis for demonstrating that the criteria for use
without radinlogical restrictions have been met.

Fimal starus  survey  processes apdhered o the
requitements of the “Radiological Characterization sl
Final Status Plan for Battelle Columbus Laborataries
Decommissioning Project, West Jefferson Site” DD-97-
02, Rev. O (kereinafter DD-97-02), as reflecting the
requirements of draft NUREG 5849, [1, 2] Final status
surveys were performed for 100% of the surface of

aflected areas and 10% of the surface of unaffected
arcas. The affected areas included the 11.5 meres maide
the site security fence, and within the fenced area of the
fleer beds. The unaffiected areas weluded the parking
lot, the site entrance road and marging, area between
Darby Creek and the site secunty fence, the Connecting
Aren, and the areas between Lake Battelle and the sile
security fence. Comecting Areas included the piping
runs berween the fenced aress, varous outfalls ot the
WIN property apd  the abandoning  of  existing
groundwater montormg and dewatering wells.

The Final Status Survey wire submitted for
review to the DOE and BMI. and the ESSAP of the
ORISE. The ESSAP fulfilled the IVC role for the
project under contract to the Oak Ridge Office of the
DOE. The ESSAP performed verification surveys and
samplings of the site arcas as part of the final relegse
process.  The US Nuoclear Regulatory Commission
(NRC) performed concurrest verification surveys of
severnl affecied areas.

The Final Certification Package incorporates the FSSRs
documenting the final condition of the affecicd and
unaffected areas, the ORISE Final IVC Reports, and the
apphicable NRC mspection reports.  In fotal, these
document the end-state of the WIN site as meeting the
criteria for use without radiological restrictions,

21 History

In April 1943, Bamelle Memorial Institute [BRALY
entered imio contract with the Manhattan Engineering
District (MED) of the US Army Comps of Engineers (i
the “Manhattan Project™ to perform atomic ERETEY
research and development (R&D) activities, From that
time until 1988, BMI performed the R&D activities for
the MED and its successor agencies; the Atomic Energy
Commission (AEC), the Energy Research and
Development Agency (ERDA), and the Department of
Energy (DOE) m its privately owned WIN aite near
West Jefferson, Ohio, Activities at the site mvalving
nuckess materials were camied oot under the Musclear
Materinls License SNM-T. The NRC has continuously
exerciied jurisdiction of the Lcensed activities carried
out &t the WIN mite. [9] The WIN facilities included
Hiree buildings that became partinlly rediolopically
contaminated as a result of the performance of the R&D
activities.  Facilities wt the WIN site  required
decontimination and removal to meet the ficense
ertterin for release without radiological restrictions. [4)

Decontamination activities at the WIN site wese
initiated i mid-1970's. The DOE. ma the sucesssor
agency 1o the AEC and the Government's earlier work,
i the apreed party with predominant lighility and
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respodiabrility Fwr decontamination anil slabs, footings, foundations, god all drains, piping

dﬁmm;wimim (D&Y of the WIN site. The Aszistant
Sectetary for Nuclear Energy of the DO nccepled the
DE&D of the WIN site info the DOE's Surphis Facilities
Munagement Projgram as a myjor project. The DOE s
the agency funding and managing the cleanup of the
WIN sile. The funded project was referred to as (he
Battelle  Columbus  Laboriories Decommissioning
Project (BCLDPY. [4, 5, fi]

In MNovember 2003, DOE contracted with ECC&E2
Closure Services, [LC (Closure Services) to plan mnd
execyle the remaining tsks under the Cohurhas
Closure Project (CCP). The CCP is the siccessog
project of the BCDLP. The purpose of the contract was
W aalely remove DOE mdioactive materials anid
contamination from the WIN site 1o |evels allowing for
Arture use without mdiological restrictions. sile-specific
release eriterin wsd technical bases defining unresiricted
midiological release are provided in the “Surface
Belease  Criteria  Technical  Basis Document™
{heretmafier DD-93-02) and the "Volumieiric Releass
Criteria Technical Basis Document™ {heretnafier DD
93-01). [2.7.8]

The ©OCF performed the decommissionmg  activities
under the conditions of the BMI held, NRC Muclear
Mauterials License Mo, BNM-T7, and the associated
documents, revisions, amendments and milestones, [¥]
In turn, the “Decommissioning Plun, Battelle Memorial
Institute Columbus Operations™ Decommissioning I'lan.
dafing the specific msks and exccution requsrements for
completing the CCP, [4]

The CCP performed tecommissioning and remediation
tazks at the WIN site from November 2001 through
February 2006,

3.0 Decemmissianing Objective and Scope

The overall objective of the CCP was 1o meet the
mdiclogical  release  criferin by  performing
decommissioning  activities in complisnce with the
technical requirements detatled in the Decommissioning
Plan. [4]

The scope of the CCP included removal and digpasal of
tadiologically contaminated above- and below- s
facilities, equipment, dmins, pipes, and contaminnted
utilities within the WIN site. These included-

*  Buikling IN-1 structure, fuel storage pool, transfer
canal, ind nssociated infrastructure dows 1 the 14
fect below prade level.  Associated infrastrocire
wncluded the ground structures, basements, concrefs

amd utthity svetems within the Bulefing s foddprine,
" Building JN-2 structure, foundation, and associaled

below-grade  infrastiuciure. Associied
infrastructire  included  the prownd  sirsctures,
concrete  slubs,  footinps, foundotions, source

storage wells, anad all cdraing, prping. and
systems within the building s footprint.

*  Building JN-3 structure. foundation, und pssoecrred
below  prade  nfrastruceure: pround  sineciores,
bazement, external waier Horage ok, concreie
slabs, footings, foundstions, and all drains, piping,
and utility systems within the buildmg’s fooprim

*  Filter Bed Arcs inchiding the Siriscturcs, piping, amd
soila in and orowsd he Abandoned MNorih Filies
Bed{s), Active MNorth Filter Bed, Abandosed
Middle Filter Bed, the Active Middle Filter Bed
and the Discharge Line from the Sewnge Sysiem

* Connecting Areas inclisding the underground drains
and pipe runs between the fenced OTEDS, VarEms
outfalls on the WIN property, and abandoning of
CAlting groundwater menitoring and dewalering
wells,

*  Trapmmanic {TRU) Wasie atiging Paod release
survey and demolishing activities.

uftility

The Active Middle Tresiment System, the séction of
abandoned sanitary sewer runnug under the dam on
Battelle Lake, the abandoned underground Shell 04l
line, and the abandoned matural gas line under Batte]le
Lake were noi tncloded in ihe scope of work for
remnoval.

Decontamination, removal,  wasie packoping, and
transport activities were eonducted according o the
Decommissioning  Plan, Work Instructions, and an
extensive work control process under (he license

conditions,  Final stams surveys were perfoimed jo
demonstrole  compliance o the rudiological release
Criferia.

4.0 Description of Facillties

The West Jeflerson Site is bounded by the Bag Drarhy
Creek, a national scenic and stle-protected mver on the
tast, and form linds 1o the west south, and nporth,
Immediately cast of the Big Darby Creek are o Girl
Scoul camp and several residential neithbothoods, all
within ¥ male of the site. [10] The CCP consisted of the
D&D of the buildings structures as well as remediation
and relense surveys of nssociated prounds, and (he
comnecting and filler bed areas of the WIN site located
near West Jeffersan, Ohio, [4]
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Three radiologically eomtaminsted buildings mnging in
size from 7,900 sq ft to 31,000 sq A, were located within
the 115 scres of the fenced restricted areg,  The
buildings previousty contsined a reactor, a plutoninm
test facility and radioactive analysis laboratory, three
large hot cells, and a 50-ft fuel pool basin contamingied
with fuel residuals.  Additionally, extensive samitary
sewer systems of 4,000 linear ft of confaminated
underground pipmg and filter beds were excavated and
remaved for off-site disposal. The filter beds are
located within & fenced aren of roughly 2 acres.
Buildings JN-6, the former guard house, and the North
Site Well House were also surveyed for radiological
release. The IN-6 Facility was subsequently
dermolished and the Well House was left in tact for
future use,

CCP project tasks required the completion of D&D
activities initiated by the Site Owners (i.e. BMI) under a
cost sharing armngement with the DOE. |3

Residual mdicactive contamination within the WIN
faciliics and connecting areas resulted from  the
research and development activities involving special
mchear material, source material, and  by-product
materinls. Decontnmination  and decommissioning
activities typically imwolved exposures o americium-
241 (Am-241), cesium-134 and 137 (Cs-124 and -
CeldT), cobalt-6d (Co-60), ewropum-152 (Eu-152)
europium- 154 (Eu-154), plofonium 239 and 240 {Pu-
230 and ~Pu-240), strontium-90 {5r-90), and & few other
imchividunl nuclides, =137, Co-60, and Sr-00 were the
promancil ohepes present, [5]

Building JN-1 was the most contaminated building in
the WIN site. BMI initated operation within the
building in 1955 and continued its use until 1988,
Operatiomal  activitics focused on muclear research
shudies.  Work conducted included evaliations of both
power and research reactor fuels; post-iradintion
examination of fissile, control rod, source, and struchural
materials  ond  components; and  examination  of
wradintion  surveillance capsules.  In sddition, the
facility was the sile for radiation source encapsulation
and physical and mechanical property stdies of
trracinted materials and structures, [12]

Constructed m 1955-56, Building JN-2 was a slab-on-
grade, two-story concrete building with brick facing,
The building housed Inborsiories and o former vault in
which plutonium and enriched wranium were once
stored,  Initinlly, the facility was used for resctor
eriticality experiments, experiment assembly, special
muckear material handling and vault storage, and
plutonium research activities. These activities were
performed within the large reinforced high bay and

Final, June 29, 2006
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adjacent areas from 1957 through 1963, completed in
1970, Decommissioning of the vault and critfcality
laboratories was conducted during the 1970s. [5] After
1970, a radio-analytical lsboratory was operated in the
facility provading health plysics ond enviommenial
analytical services. [4]

Constructed in 1955-54, Building JN-3 housed the first
privately owned and licensed nuclear reactor facility af
IS Iype in the world  Owver a period of 20 years, the
reacior wis used in trdiation and neutron activation
sudies for govemnment and industry clicnts. The 2.
megawalt Battelle Research Reactor (BRR) was
designed to provide an intense source of newirons and
gamma rays for imadistion of vanous materials during
experimentation.  Reactor operations ended in 1974
with the removal and shipment for reprocessing of the
reactor fuel in the latter part of 1974, Initinl reactor
decontuminution and dicmantling operation toek place
aver a S-month period beginming i 1975, Final
decontamination and removal of the reactor bioshield
ranspired between 2001 and 2002. [13)

Connecting arcas of the site consisted of n sinitary
sewer system that supporied ongoing iperitons  fos
each of the three bufldmgs. As such, lines associnted
with the samitary sewer system exhibit  residogl
contamination from past site operations.  Additionally,
the consiectmg areas include the subsurface and adjacent
surface arcas of the siie,

Two classifications of areas are used in draft NUREG-
84T and are termed affected or wnaffecied. [2] These
classifications are defined &

Affected  Areas. Areas  that have polental
ridioactive contamination (hased on plant OpeFalki
history) or known mdioactive contamination (based
on past of prelminary radiological surveillance),
This would pormally ioclhude  arens  whene
radioactive matermals were wed and stored, where
records indicate spills or other unusunl occurrences
that could have ressilied in spread of contamination,
and where radioactive materials were busied, Areas
immedintely surounding or adjacent o locations
where radinactive matensls were used, sfored, or
buried are inchuded in this classification because of
the potential for inadvertent spread  of
CONTRMEBALEON,

Unaffected Argas;  All aress not classified as
affected. These areas are not expected to contain
resicual radioactivity, based on knowledge of site
history and previoos information.
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The CCP further differentisted affected areas and
buildings by assigning one of the Tollowing categories
based on the history of operations and levels of
contaminption present: [4]
Catggory | —widely  contuminated  with  Jow
madigactivity levels
Category 2 —high mdiation ficlds and extensive
coftsmination in ot cell areas and lower bevels of
COTMLITERALIGN 0 operating areas
Category 3 —low level contamination of isolned
sections in otherwise uncontaminated facilities.

Building JN-3, the Connecting Areas, and the Filter Bed
Area were desipnated as Category 1. Building IN-2 was
designated as Category 3, and RBuilding JN-1 was
designated as Category 2, Table 1 lists the affected and
unaffected arcas of the WIN wite. The category
designation for cach area is also presented in Table 1.

5.0 Unrestricted Release Critesla

The objective of the CCP was o decontaminale or
remove fesidunl radicsctive conlaminabon so that the
WIN site is available for nse withoot mdiological
restrchions. In order 0 cléardy define the objective, the
CCP applied two technical basis documents throughout
the decommissioning process

*  Surfoce Releave Criterin Technical Bagiz Document
*  Volumetric Release Criteria  Technical Basis

Docoment

These two documents are appendices to the approved
Decommissioning Plan, Each provided the quantitative
valses for decosmemessioning objectives and defined the
technical basis thereof [7, 8]

a1 Surface Releacs Crians

Table 2 presents the surface release criteria for ihe
CCP.  Radiological jelease criteria for surfaces were
first defined in ANSI NI3.11 (draft), "Control of
Radioactive Surfoice Contamination on  Maoterials,
Equipment, and Facilitics 1o Be Relessed for
Uncontrolled Use™ and were later published in US
Muclenr Repulstory Commission Repulatory Guide
1.B6, "Termination of Operating Licenses for Muclear
Reactors.” [15] standards serve a8 guidance documents
when establisking release criterin.  The DOE Order
005, "Eadintion Protection of the Public ond the
Environment" also provides release criteria for surfice
madioactivity. [16] For the CCP, DOE 5400.5 and Rep.
Guide 1.86 were otilized to set the wpper limits of
reswfual  radioactive  swrface comtnmination  for
unconditional releass of equipment, msterials, and
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areas. DOE Order 5400.5 requirements were miniekatory
for the CCP, because the DOE accepted ownership
contactally of all radicactive waste generated by the
project for purposes of disposal, Reg, Guide .86
Tequrements are mandatory because the CCP oas
conducted under an NRC Licensee Using an NRC-
required decomnmessioning plan, [4]

The CCP performed release surveys of Buildings IN-2,
FN-3, JN-6, and TRU Waste Staging Pad Area. and the
Morih Site Well House, areas, material, and EquipmEnt
1o ensure that surface contamination levels wese at or
below those fisted in Table 2. Burveys included
scanming and static messurements, ond smear BLUFVEYS
for removable contomination.  Decontamination wos

performed if surveys  indicated  residual  surface
contamination above ghat lsted in Table 2

5.2 Volumeldc Raisass Crilena

Table 3 paesents the puidelines for  sesidual

radioactivity concentrutions for soil and solid volumes
as applied 10 the CCP decommssioning sctivities
Volumetne release criteria for residual radioactivity
comcentrtions o soils, debris, and other solid medi
resulting from the decommissioning were from DD-93-
03, [5]

DD-93-03 detsils the development, selection, and
application of the volimetric release criterin. As purt of
the development process, BMI set the volumetric
release criteria to reflect o comgprelensive review of il
guidance given in source documents. Sousce documents
mcloded DOE Order 5400.5, § 1V.0.2, for the generic
guidelines for residual concentrations of Ra-226, Ra-
228, Th-230, and Th-232. NRC guidance received by
the Licensee contained sodl radioactivity concentration
guidelings for Co-60, Sr-9), Cs-137, Ra-226, ond Ra-
2428, Environmental pathway and dose analysis for
residusl w01l radioactivity was conducted using the DOE
Reswdual Radicactivity Material (RESRAD) compaiter
program.  Input parameters, inchadmg a 100 millirem
per year [mrem'y) effoctive dose equivalent (EDE) o a
member of the public, were utilized for the assessment.
The technical basis document containg the results of the
RESRAD amalveis. |8]

The technical basis document mehided sources drawn
from DOE Order 5400,5, NRC guidance documents and
regulstory tequirernents, and limits established through
cottespandence received from the NRC during the
development of the volumetric release criteria.  For the
CCP, DOE Order 5400.5 requirements were applicable
because the DOE accepted ownership contractually of
all radiosctive waste generated by the project for
purposes  of disposal.  NRC requirements  were
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applicable because octivities were regulnied by the NRC
license SNM-T and the Decommissioning Plan, [§)

Criteria presented in Table 3 are (he riximmem
wllowable concentrations of  residua) racicacive
material above background levels that were allowed i
be lefi in soil and solid volumes released  for
unrestricted use. [B] The COCP applied these himits with
consistent ALARA considerntions.

Limits are maximum concentrations for individual or
muxtures of mdionuclides that may be present in solid
miedia.  Screening levels for maxiures of radionuclides
were developed by summing the individual faction of
the radionuclide to its specific release criteria. Summed
fractions less than unit, or |, were said to meet the
relense criteria, Umity was caleulated as follows: (2]

E(CiGi) = 1

where

Ci = concentration of the ith mdionuclide
ipCisg)

Cii = soil guideling of the ith mdionoclide
(pCi'g).

Mixtares of resihm] mdiomeclides at levels less thon
1.0, ar a total fraction thereof, were smted m be Jess
than 100 nwrem per year. [8]

3.3 Exfernal Ragiglon Exposume Limd

DD-93-03 set the external gamms radiation exposure
limit for ground surfasces. The limit of § microRoentgen
per hour (pR/hr) above mean background, at 1 meter
above the ground surface was applied ns on additional
requitement  in determining  complisnce  with  the
unresiricied release eritena, [B]

In implementing the requiement, ecxposure e
measurerments were compared to the mean backgroand
plis 5 pR/hr, ot | meter above ground surfaces. The
caleulated mein background exposure e and the %5-
pereent confidence intervals used for the CCP open area
grounds were 8 + 2 pRihr, Intial complisnce screening
i5 met if dividun] exposure rates arme < 13 pR/hr
Ferther assessment of compliance allows for exposure
rates to be averaged over o 100-m” grid area 1o meet the
limit of less than or equal 10 § pR/r above background
M | meter gbove the ground surface.  Additionally,
exposure rafes over any discreet area may not exceed 5

plbr shove background. [X]

Drata collected from trench-like culverts located on WIN
property unassociated with site operations indicate o
geometry cffect The peometry effect increased the
background exposire rates inside the trenches by 3 o §
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pRAr. The calculsted mean background exposure rate
and the 95-percent confidence interval for trench
excavations was 13 + 2 pRr.  Initial compliance
screcning of individual exposure rtes within the trench
were acceplable if < 18 pRbr.  Further asseasment of
complinnce was performed as stated for open ground
EIETVEYE.

6.0 Actions Compleiad

Decommissioning  activities performed during 2003
were concentrated i Building JN-1 and locations
around the site. Thess tasks were performed peimrly
by BMI prior 1o site transition to the CCP. [n Building
IN-1, BMI crews performed decontarmination and
stabilization of building areas, removing, pockaging,
and transporting for  disposal  excess equipment,
packaging remole handled transuranic (TR waste, and
removing utilities throughout the bmlding. BMI also
constructed a TRL waste staging pad, and then removed
TRL waste from Building IN-1 1o the staging il
Dewatering wells were also installed i the basernent of
Building JN-3.

Table 4 presents the major decommissioning activities
performed by the CCP from 2004 through 2006, Table
4 summarizes the primary tasks performed for each
building, the connecting areas, and the filier bed area.

7.0 Cartification Approach and Activities

Final statuz surveys were performed  following
remediation  control  surveys  indicating  that
decommissioning or remediation  activities  were

effective in meeting the radiologecal release criteria [19]
The exception to this was for Building JN-6 and the
North site well house, where the CCP performed anly
final status surveys. Final status surveys were performed
scconding to the requirements of draft NUREG-3849, as
reflected in DD-97.02.[1]

Various surveys were performed during and afier the
decommisstonmy and finsl status swvey  process.
Surveys performed by the CCP included: [1]

*  Backgrewnd Surveys - established the levels of
naturally occurring madiation'radioactive materials
In the environment; including the ambient exposuire
mte measurements and the mfloence of bnilding
materials in surface contamination surveys.

*  Characterization Survey - more nccurately defined
the extent and magnitude of contamination:
delimentes areas to be decontaminated, dernolished,
Oof remedinbed.

*  Remediation Contrel Survey - determined the
effectiveness of decontammation or remedition
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* Final Stane  Survey determined the post-

decontamination or post-remediation condihion of
the area and proveded data o demonstrate
compliance with the mdiological release criteria;
data from previous surveys were also utilized to
supplement final status survey, if appropriate,

*  Confirmatory  Survey - the VO perfomed
confismatory surveys of those performed by the
CCP; the NRC performed confirmatory surveys of
selected arens.

Appendix A contuins on unesilrolled copy of DD-97-
0Z. The CCP adhered 1o the requirements of D3-97-07
throughout the planning and execution of the
decommissioning and final status survey sctivities.

7.1 Flald Instameniaban

The techmcal basis for field mstrumentation selection
for the OCP is documented in DD-93-02. [7] Field
instrumentation uaed by the COP was the same as that
hested in DD-03.02. Further, the same make asd models
of inftruments were used by the BCLDP, the
predecessor of the COCP,

As required in DD-93-02, field instruments and were
calibruted mn accordance with ANSI N323, “Radintion
Protection Instrumentation Test and Calibration”. [14)
The CCF maintsined the calibmtion of and the use of
the field mstrumentation according (o health physics
administrative and operational procedures.  Health
physics pdministmtive procedures, or HP-AP, defined
the administrative and documentation requrements for
the field imstruments. Health physics operational
procedures, or HP-OF, defined the calibmtion,
meintetsince, and operation of the field instruments,
Health  physics administrative  and  operational
procedures, surveys, and instrument calibrations are
retained as part of the project record,

7.2 Backgrownd Messwremenis and Locatians

Background measwrements were obtained and locations
selected according to DD-97-02. Measurements were
performed on sodls and builkding materials that contained
varying quantities of naturally occurring radionuclides.
Mean  backpground  uctivities of materials  were
determined by surveying areas known or demonstrated
o be free of residual activity. The surveys were
performed in the same manner and with the same
strumentation used during charactesization and final
sztus surveys. Decision Level Values (DLVs) were
then calculated to enable identification of surfaces or
areas  that  required  additional  radiological
measurements. [1]

Procedure SC-OP-067, Rev. 0, Baseling  Reference
Values  for  Facifity Radivlogical E'.[Iﬂnq'rr-r.':'-r.z.u-.ra'r:ll.rr
durveys, provided the basis and survey tasks necessary
to set the DLV, As siated, the DLV were IHsbmeni-
specific numerical values that equated 1o the 950 upper
confidence level for & surveyed medium or mtieTial.
[19] These values were obtained for both building
muderrals and land areas specific to the COP.

Surface  comtamination DLV: were obtained  for
scanning and population surveys for both alpha and
tlphabeta measuremenis of the types of building
materials encountered at the CCP, These mEnsuTEmEis
were obtained from the surveys of Building JN-6; the
former guard bouse located within the restricted ares
Extensive surveys and historical evidence demonstrated
that the buildng was free of residual activity.
Characterezation technicions obtained a mindmum of 40
survey measurements for each method and media type.
Survey measurements were then statistically evalunted
using the Chauvenet's Criterion Test. The Chauvenet's
Criterion  Test provided an  enbiased method for
exchuding dnta that were outliers ond aveided hinseng
the messurement data set. [19] Table 5 presents the
DLVs used for surface scanming during the CCP,

Soil walkover survey DLVs and mean exposure rate
measurements were obtained from surveys performed
southwest of Building IN-10, the CCP office trailer
complex.  Soil walkover DLVs were obtained by
utilizing the same statistical method as the susface
contamination surveys. Walkover scanning surveys
wsed a Ludhum #4-10 Sodium Iodide Thallium Mal{TI)
gumma scintillator coupled with an Eberline BESP-2
scalermiemeter.  The DLV for walkover scanning
surveys of open grounds and trenches using this
rudintion instrument was setat 18,374 counts per minte
tcpm), The DLV for walkover gamma surveys using a
shielded scantillator was set at 4236 cpm for non-suspect
materials, materials in the suspect mnge of 4237 - 4426
epm, and contaminated moteriols greater than 4427

cpm.

The mean of the microRoenlgen per hour (pBuhe)
exposure mie surveys from the same ares wis 8§ £ 2
pRABr.  This value corelates favorsbly o ke
background exposure mate values presented in annoal
environmental reports for the CCP,

7.4 Charactenzalion and Final Stafus Survey Measuremanis

Charscterizatson  and sl status EWFVEVE  were
conducied to verify that decommissioning activities mel
the radiological selense criteria for an area or building
and its associated grounds. Surveys were conducted
accordmg 1o sitc characterization procedures, health
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physics procedures, and work msirkctons specific o the

area or building, The same hasic methodobogy for the
SITVEYS, nstuments, procedures, grid patterns, fixed
reference  locations, radioanalytical supports,  and
funagement review were utilized thronghout the project
and decomented in cach FESR.

Charcterization survey procedures were consistently
mplemented throughout the decommissioning process
anid performance of the fnal swins survevs,  Sije
claraclerzation  operations procedures, or SC.OF
procedures, were typically performed in support of or
following  decommissioning dprations. Site
clharsctenzation  sampling procedures, or SC.5p
procedures, were conducted when obtmining media
specific samples m support of the charscterization and
fimal status surveys. Site characterization procedures
ad  surveys  comducted  in support  of  the
decomumissionimg and final stotus surveys have been
retained s part of the project records.  Individual
F55Rs detail the characierization and final status
surveys performed for the covered bulding, excavation,
of aren of the WIN sile,

7.4 Labaratary instrumentation

The CCP unlized an onesite  laboratory  for
radvoanolytical analvsis of air, soil, ond wabep snmples.
The on-site RadioAnalytical Laboratory (RAL) applied
soveral analytical methods and  isdrumentation in
support of the decommissioning and final status survey
activitics. Instrumentation and methods included;

* A VYMS-based Canberma Procount data acquisition
system in conjunction with high purdty germanium
defectors for gamma spectroscopy of soil samples.

* A Tennelec Model LB5100 Simulisneous Alpha
and Beta Gus Proportiona] Counter fo count smear

samples
#  Br-90 analysis by extraction chromatogrophy

Laboratory personngl and procedures were iransitioned
from the BCLDP to the CCP. The RAL performed
alpha and gamma spectroscopy, jross afpha and betn
anilysis for varoous matmces, ond  limiied  Sr-90
anolysis. Limited processing of soil and debris sample
matrices was performed, Capacity for performing wet
chemistry separation for sample preparation was
muintamed throughout the decommissioning and final
status survey iasks,  Participotion in various inter-
lsboratory  comparisons, inchuding the DOE-EML
program and comparsons performed by ORISE, and the
NRC supported the quality nssurance and contral for the
lobormiory,

The RAL provided analytical services under  the
implementing Radioamalyhical Laboratory  Oualiny
Assuirance  Program  Plan. [20] Radiganalytical
lsboratory administrative procedures, RL-AP, defined
the iraming, record-keeping, and guality assurance
protocol for the laboratory. Calibration procedures, RI-
CP, provided calibration requireents  for  each
tstrument,  Finally, the counting procedures, RL-TP,
detniled the sieps for performing each of the annlysis,

All RAL procedures, calibrations, and repirted
analytical results are retained in project records,

7.5 Surogste Anaiysis

781  Fisler Bed Ratio

The CCP developed an area-specific Cs-137 suTopate
ratio for all below-grade resmedintion Tor Building JN-2
and Building JN-3; as well as the areas associated with
the sanitution systems leading 1o and discharging into
and ineluding the filer bed aren. The Filter Bed Ratio
wad developed using characterization samples collected
within the filter bed area by BM1. Table 6 presents the
isolopic quantity and pctivity concentrations of samples
collected from the filter bed area by BMI fram March,
2004 thtough September, 2000, [21] These data were
not associgled with the excavation and rermoval
activities performed by the COP. Average activities for
the multiple samples were calculated for  each
tadiclogical contaminamt of concern (RCOC) prior to
sethng the ratios aganst Cs-137. Pu-241 was caleulated
by applving o ratic o sum of Pu-2358 and Pu-239 as
obiained from ORIGEN 2.1 derived values, resulting in
n Cs-137 10 Pu-24]1 mtio of 2.8. [22] Ratios for the
remaiming RCOCs were then caleulated by dividing the
average actvity concentration of Cs-137 by the average
wctivity concentration of the specific ROOC,

Table & ratios were uwsed o calculate the activity
concentration of individual RODCs, other than those
detecied by the RAL  Individual concentrations of all
ROOCs were calealated using these matios amd the Cs-
137 to Po-24]1 matio of 28 Derived sctivity
concentrations wese then applied to the unity rule to
determing complance o the mdiclogical release limits,
Application of the Cs-137 surrogate ratios resulted in a
screening crilerin of 11 pCifg for Cs-137. The wnity
rule was consistently applied to all sample results that
were greater than 75% of the modified screening criteria
for Cs-137.

752  Budding JN-1 and Bog Area

The CCP developed an area-specific Cs-137 surrogate
matio for the below-grade remedistion of Building JN-1;
the backyard and bog urea. The Building JN-1 and Bog
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Afea i wag cleveloped using chamcterization and Eurveyd that stated the epd-sig

remediation datn collected by the CCP, Table 7
presents data utifized from previous characterization
sammiples collected dining the excavation of the backyaurd
of Building IN-1 and the Bog Area, 1o esiablish a sife-
specific ratio of Cs-137 10 other RCOCs.  Analytical
resilis from the samples of the backyard and the baoy
ared were obiained from the excovation during the fall
of 2005, Ratios were calculated in the same manner as
discussed in the preceding section. JN-1 and bog area
samples  were  collected  during pre-remediation
characterization nctivities and are not representative of
the final condition of either location, Samples with o
range of activity concentrations for 5-137 were
selected i generating the ratios.

Table 7 presents the isotopic activity concentrations of
samiples  collected during the remedistion of the
Butlding JN-1 foundation, backvard, and the Bog Atea,
Remediation samples were collected between Oclober
and November of 2005, Characterization Technicians
collected the samples according 1o procedure SC-5P-
4.2,  “Mechanical Collection of Surface and
Subsurface  Soil  Samples  in Support  of  Site
Uharacterization.” [21] Sample integrity protocol asnd
data quality ohjectives were ndbered 1o throughout the
sumpling effort.  Samples were then screened and
transferred 1o the On-site RAL for analysis. Lifidally,
analysss was for gamma-emitting RCOC was performed
acconding 1o procedure RE-TP-030, Rev. 5, "Gamms
Spectronetric Analysis of Laboratory Samples Using
Capberri  Procoumt™  Software.” [24] The RAL
performed analysis for 5r-90 according to procedure
RL-TP-035, Rev, 4, “Sirontium-90 Analysis  hy
Extruction Chromatogragh.” [25]

Ratios presenied i Table 7 were used to calculate the
activity concentration of individual RCOCs ather than
those detected by the RAL.  The Pu-241 sclivity
concentration is calenlated by using 8 mtio of Pu-241 1o
the sum of Pu-238 and Pu-239, as obtained from the
ORIGEN 2.1 derived values. [22] The resulting Cs-137
te Pu-241 mto is 2.8, Using the mtios from Takle 7
and the Cs-137 ro Pu-241 ratio of 2.8, the individual
concemtratrons of all RODCs can be derived,  Derived
activity concentrations are then applied to the unity mle
o determine complionce to Table 3 values, This resulta
in modified screening criteria of 7.3 pCifg for Ca-137,

B0 Description of Final Conditions

Final Status Survey Reports were issued throughowt the
decommissioning process to reflect the ifernlive process
of reaching unsestricted radiological release of the WIN
site.  Individual rteports conmined the final stoms

_ Te condition of the area of
comsiderntion within ihe Albe,

The micnt of the reponts was 1o provide a complere
record of the radiobogical status of the arey covered by
said report.  Sufficient information and data were
provided to enable an independent re-crention and
evaluation at some fiture date of hoth ihe amvey
activitics and the reporied results for (he Covered
decommissioning or remediation activity,  Reporty
referenced technical basis documents, fimal st
survey plans and procedures, and reporting and quality
assurance procedures,

To the extent practicable, each repoft was presented
with minimal mformation incorporatd by reference.

Tuble 8 lists the Final Stnius Survey Reports for the
decommissioning and remediation performed under the
CCP. Listed are the title, issue date, and revision of the
final report. The IVC report is also identified for each
of the plam, along with the NRC mspection repiorts as

sppropriate,

Drawing 1 details the current end-staie of the WIN
facility. Similar call-out boxes a5 seen in Dirmw bngs 2
and 2, list the applicable Final Status Survey Reporifs),
IVC Letter Reportis), and NRC Inspectioniz), as
uppropriate. Drawing | provides a visual expression of
the information presented in Table §,

Drawing 2 details the layout of the WIN site as o the
above-grade structures demolished during or remaistng
after the decormsmissioning task. For each structure, &
call-out box lists the apphicable Final Status Burvay
Reportis), IVC Letter Reportis), and NRC Inspeciion(s),
&5 uppropriate. Drawing | provides a visual EXpTESsion
of the information presented in Table 8,

Drawing 3 details the various below-grade excavations
and removals conducted at the WIN site during the
decommissioning task.  As shown m Drawing 3,
extensive excavation and removal were performecd
within the restricted arep, the COMmECing arca between
the restricted and the fenced filler bed arca, apd within
the fenced filter bed aren Drawing 3 also details the
remaining sub-grade structires that met the radinlogical
release criterin and remain at the WIN siie. For each
EXcaIvVation or remaining below-grade structure, a call-
out box lists the applicable Final Status Survey
Report(s), IVC Letter Report{s), and NRC Inspection(s),
as appropnate, Drawing 2 provides a visual eXpression
of the information presented in Table 8.

Table 9 hists the final radiological conditions of thee
various phases of the decommissioning and remediation
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process, gs well a3 the end-state condiion of the site,  Tahle L Finally, external gAmbm  exposure rate

The table lists the facility or area, total alpha and total
beta surface contamination, the exposire rate, and the
C2-137 activity concentration

80 Independent Verification

The ESSAP of the ORISE fulfilled the IVC role for the
CCP under contract to the Onk Ridge Office of ihe
DOE. The ESSAP  performed comprehensive
independent  verification of the final status survey
activities from Seplember, 2004 through April, 2006
The scope of the verification sctivities included in-
process inspections of the OCP's procedures and
measuremient  techoiques,  verification Elrveys,
documemt review, and inter-luboratory comparison of
project data.  Seanning surveys of greater than 50-
percent of the open land arcas, buildings, and structoral
surfaces, were performed ss part of the [VC activity.
Additionally, the ESSAP validuted the CCP Isboratory
analytical methods be performing comparison analysis
of several of the CCP's soil samples at the ORISE
laboratory in Oak Ridge, TN, The CCP expeditiously
and approprintely addressed any identified deficiencies
to the satisfaction of the IVC. [26]

The independent verification of all the decommissioning
and remediation arcas was part of the final relesse
process. The ESSAP documented the findings and
results of the Independent venfication surveys in [VC
Letter Reports. The CCP submitted draft FSSRs to the
ESSAP for review and comment prior to issumg each
document as final. Table B lists the VO Reports as
associnted with each of the Final Status Survey Reports,
The NRC also performed independent verification
surveys, Table § lists the NRC Inspection Reports.

The ESSAP of ORISE concluded that the CCP is
suitable for unresincied rdiological release based on
the results of the independent verification activities. [26]

10.0 Conclusion

The Fmal Status Survey Reports, in conjunction with
the TVC Letter Reporis and the NRC imspection reporis,
document that the endpoint criterin objectives of the
NRC-approved Decommissioning Plan have been met
lor WIN site s covered by the CCP. Attnchments A to
CC contain the final certification documentation for
each of the FS5Rs. Characterization and final status
surveys results for scanming and static measurements of
surfaces, includmg smear samples for removahble
contumination, were below those lisied in Table 2.
Analytical results for media samples obtained from
buildings and sotls were below the residual radiosctivity
comcentrations for soil and solid volumes as presented in

Mezsurements were bess than or cqual to 5 uR/hr ghove
the mean background level, at 1 meter above groand
surface,

Therefore, it is the conchsion of his fimal certificate of
completion, that Columbus  Clogure Project  has
completed the mission of  safe retioval  of  the
Department of Energy (DOE) radioactive materinls and
cantamination from Battelle Memorial Instinge s (BMI}
West Jefferson Morth gite [WIN) 1o levels thot will
allow future wse of the site withow mdislogical
testrictions,
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Drawing 1

Final Site Grade - Final Certification of Completion Dacumentation
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Draving 2

Above Grade Final Certification of Completion Documeniation
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Drawing 3
Below Grade Final Ceriification of Completion Documentation
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Table 1

CCP Affected and Unaffected Areas

Facility Surface Type Affacted Comments
Grouping Unaffected
Eutaﬂury {1, 2, or 3)
JM-1 | Ahove/Balow Grada Affected (2] Fuel Pood ard Transler Canal
Above Grade Affected (2] Hot Cells
Balow Grade Affected (2] JN-1 Foundation - |
Balow Grade Affected (2] JH-1 Below Grade Infrastruciure 1o
14 fael balow surface grade
Grade Affected (1) JH-1 Backvard Area
JM-2 Above Grada Affected (3) Uinrestricted Radiclogical Release of the
Building
Bedow Grade Affected (3) _JN-2 Foundation
Grada Affected [3) JM-2 below Grade Infrastruciure and
Source Wells
JN-3 Above Grade Affected (1) Remaining Reaclor Wall as LLRW
Remaining JN-3 Unrestricted Radiclogical
| Helease
Balow Grada Affected (1) JMN-3 Foundation and Reactor Wall
Grade Affected (1) JH-3 Below Grade Infrastructure,
Including Tanks
Filter Beds Below Grade Alfected (1) Abandoned Middle Filler Bad (FE)
Balow Grade Affected (1) Manhole 7 to A Sewer Line
Below Grade Affected (1) Marth FB-Morth Sand Filtar
Below Grade Affected (1) MWorlh FB-South Sand Filler
Below Grade Affected (1) Abandoned NFB, Oid Dosing Chambaer,
Grids 33, 42, 50, 51, 52, and 61
Balow Grada Affected (1) Manhaole 7 to 8 Sewer Line }
Below Grade Affected (1) Active NFB Discharge Line
Grade Affected (1) Filter Bad and WIDE Area o
Grade Affected (1) Active Middla Filter Bed Area
o Grads Affected (1) Inside Filter Bad Area Fence ]
Conneciing | Above Grade Affected (1) ‘Well House
Areas Above Grade Unafiected Building JN-6, Guard House
Below Grade Affected (1} JN-2 Sanitary Line A, B, and C
Balow Grada Affected (1) JM-1/4 Sanitary Sewer Line
Below Grade Affected (1) JN-3 Coaling Line-W ——
Below Grade Affected (1) JM-3 Coaling Line-E o
Below Grade Affecied (1) Sewer System Discharge Piping
Below Grade Aftected (1) JM-4 Saniary Piping
Connecting Cirade Unaffected JN-4 Morih Grounds
Areas Erade Affected (1) | Inside WJN Resiricted Area
[cont. ) Grade Unaffected Qutside WJN Restricted Area
Sradi Alfected (1) Active Middle Filter Bed Area
Grade Affected (1) JN-1/4 Bog Area and Outfall &
Grade Affected (1} JH-1 South and East Grounds
Grade Uinaffecied Qutfall 1-5
Grade Linalfacted TRU Waste Siaging Pad




Luldalines for CCP

Allowable Total Residual Surface Contamination
dionuclides ™ (dpm/100 cm’)"™

_ | Average ™ | Maximum ** Removabile "
Transuramics, 1-125, 1-129, Ra-226, Ac- Reserved Reserved | Reserved (204"
227, Ra-228, Th-228, Th-230, Pa-231 {100} (300)*
[ Th-Natural, Sr-80, 1- 128, 1-131, 1-133, , 1,000 3,000 200

| Ra-223, Ra-224, U-232, Th-EEE ;

L-Matural, U-235, U-238, and associaled 5,000 15,00 1,000
| decay product, alpha emitters
Beta-gamma emillers (radionuciides with 5,000 15,000 1,000
decay modas olher than alpha amission ar
spontanepus fission) except Sr-90 and
othars noted abova, ™

W As used in this teble, dpm {disintegrations per minuie) means the rale of emission by radicaciive
matarial &5 detarmned by cormscling the counts par minute measurad by an appropriate defeclor
for background, efficiency, and geometric factors associated with the instrumentation

= ¥Where surface contamination by both alpha-and beta-gamma-emiiting radionuclides exisis, the
limits established for aipha-and bela-gamma-amitling radionuclides should apply indepandently.

& Measurements of average contamination should not be averaged over an area of more than 1m”.
For objects of less surface area, the average should be derived for each such object..

The aversge and maximum dose retes associated with surface contaminatson resufting from
bela-gamma emilters should ol excead 0.2 mradihr and 1.0 mrad'hr.. respeciively, al 1 om.

i The maxmum contammalion level apples (o an amea of not mong than 100 em’

e The amaount of removable material par 100 cm’ of surface area should be determined by wiping
an area of that size with dry filter or soft absorbent paper, applying moderale pressure, and
measuring the amount of radoactive malerial on tha wiping medium using an appropriale
instrument of known efficiency. When removable contamination on objects of surface area less
than 100 em® is determinad, the activity par unil ansa should be bazad on the actual aréa and tha
enlire surface should be wiped. It is nol necessary to use wiping lechniques to measure
removabie confamination levals if direct scan surveys indicats hal the tolal residual surfaco
contamination levels are within the limits for removable contamination.

| i This calegory of radionuclides includes mixed fission products, including the Sr-80 which has
bean saparaled from the other fission products or mixturas whang the Sr-90 has bean annchad,




King Avenuea West Jefferson
Radionuclide™ Concaniration Concentration

(pcig)™ (pCitg)"
Matural Uranium 1" ™!
Enriched Uranium ap'"” 3p™
Depleted Uranium 35" 35
A 22T 189 16
Am-ad ! Tl
Am-243 i 3t
Ce-144 na 2,100
Cm-243 na 0.79
Cm-244 na 1.0
Co-60 a- g
Cg-134 11 a3
Cs-137 15" 15
C-14 040 240
Eu-152 na 6
Eu-154 na 32
Eu-155 na 1.800
Fe-55 na 2 TE+07
H-3™ 41,000 38,000
|-129 mia 13
biin-54 na a1
Mi-59 ra 1.3E407
Mi-63 na 4 G «{06
Mp-237 na 0,58
Pa-231 18 18
Pb-210 140 na
Pu-238 N 25"
Pu-230 na 5™
Pu-240 na 25"
Pu-241 na 25"
Pu-242 na 25
Ra-226 {0-15 cm of sail) g na
Ra-226 (>15 cm of soil} 151~ na
Ra-228 L i na
Fiu-104 na 180
Sh-125 na 118
Sm-151 na 6,700
Sr-90 5 5
Th-228 20 na
Th-230 i na
Th-232 5 na




Hing Avenus Wasl Jefferson
Radionuclida™ Concentrafion Conceniration

(pCug)™ (pCitg)™

Moles:
a. Aciivily concenirations above natural background concenfrations. Where more than ane

radsonuctide |s present, the sum of the ratios of the individual radionudide concentrations fo their
respecliive concoantralion limits shall nof exceed 1

Concenirations for which no specific reference s cited have been derived from RESRAD
calculations and are tha more restrictive values calculated for soll deposition at a depth of 5
Ml

Indicates thal this radionuclide is not expected 1o be found at the indicaled sibe

Differance in ritivm aclivily concenirations are due o the difference in depihs of the waler tables
al wo sites. The waler lable depth at King Avenue is deeper than thal al Wes! Jafferson.

Rafarences.

i1, Oplions 1 and 2 of the Branch Technical Position, "Disposal or Onsile Storsge of Thorium or
Uranium Wasies from Past Operalions” (46 FR 52061, October 23, 1981)

MRC Memorandum, "Accaptable Cleanup Criteria and Praclices for Deconlamination and
DecomimEsioning (Licanse Mo. SNM-T)" dated April 17, 1892, o Harley L. Toy, License
Coordinator and Manager, Muclear Sclences, Ballells Memorial Institute from JW .M. Hickey,
Chiad, Fual Cycle Salely Branch, Division of Industrial and Medical Muclear Safety, Office of
Muclear Material Safety and Safeguards

DOE Order 5400.5, "Radiation Protection of the Public and the Environment”

MRC Policy and Guidance Directive FCE3-23, "Termination of Byproduct, Source, and Special
Muchaar Malerial Licanses”,




Building JN-1

o LICTUITA T i

Filter Bad Area &

2004 - Modified access control for

facdity and removed all equipment
and malerials from JM-1A, B, and
C in preparation for inlarior
dismanilemeant actvities,
Electrically isolated facility for
dismantlement and demaolition
lazks; Disconnected, removed, and
capped the exhaust ductwork from
JH-1G; Ramoved and disposad all
equipmeant in JN-1B Pump Room;
Completed the ramoval of the
Stainless Steel Flooring in the JN-
18 Fuad Pool, Ramoved and
disposed the FH-1 and FH-2 HEPA
Units on top of the HLG/LLC
Systems; Competed Operalions
Room interior dismantleament and
Decontamination Room interior
dismanilemant in JN-1B; Removead
and disposed the interior steel liner
in HEC/HLGALLE, Demodition,
package, and disposal of JN-1C in
Movember 2004

Connecling Areas

2004 - Reamoved
and transferred the
RAL equipment
and chemicals from
JM-2 o the modular
lab frailes;
complebed
asbastns
a@batament of
interior

Performed interior
and exierior FS5
and IVC for “clean
dama”

Completed
demalition of JN-2
above ground
strecthure in
Movarmber 2004,

2004 - Repackaged
and ransferred the
manipudator arm
equipment o tho
University of Michigan;
removed all equipment
and ufilities from JM-3
for preparation of
building dismantiement;
performed FSS and
VC to allow for partion
of facility as "clean
demao”; reactor wall
isolaled as LLRW,
initialed demofition of
ihe JM-3 above ground
structura on December
10, 2004,

2004 - Completad
JN-G (Security
Guard Housa)
budlding demaldion
I Auglest 4, 2004,
completed removal
and remediation of
the abandoned
middle filber bed
system and tha
original abandoned
narih filter bed
system; Shipped
Go-B0 and cruciform
o Bamwell for
disposal,

2005 - Decontaminated and
demalished the interior of JM-
1A&B; performed final
decontamination and wash down
of interior, and met the critaria for
use wilthoul radiological restriction
for the JM-18 Pool and Transfer
Canal, followed by backfilling of the
poal; Demodition of the
HEC/HLCILLG, Completed
demolition of JM-18 & C above
grade structure, ncluding remowval
of the 50 ton crana; Initialed and
completed excavation of the
Building JN-1 Toundation and
suhsurface Infrastruciure; and met
tha criteria for wse withoul
radiological restriction

2005 - Excavation
and remaoval af
foundation and
subsurface
infrastructure; sent
demiolilion debris to
commercial
disposal and
racycle facility, met
the crileria for use
without rediological
restriction and
backfilled thea
excavation.

E

‘Demaolition of above

grade slruciure; wasies
load oul of clean
cansiruction/demaolibion
debris fo 8 commercial
landfill; axcavation and
remaval of foundation
and subsurfacs
infresiruciure;
damaolitson dedrs
meeling disposal
crilara was sanl o
commercial disposal
and recyche facilities,
met the criteria for use
without radiclogical
restriction and
backfilled tha
axcavation.

Installation and
adjusimeant of new
and replaceman
Eyslems;
excavaEtion,
ramaval, and
restoration of dosing
chambar, ANFB,
WIDE System;
AbMFB, ANMFB, and
other companenis;
axcavalion and
removal of the
coaling watar wasta
fine and oiher
underground
utilities; initiated and
complated sile
restoration and FS5
ir 20086,




Tabkila 5

Decision Level Valuas far Building Mataerials {CPM)*

o 1083

i ; Media
[ Concret

Survey Typo Brick Concrato gﬁ;:" | LONAM ‘ Glazed Brick

Alpha — Scan 43 35
| Alpha - Population 12 B : |

Alpha'Baia —

g E‘?t:an q T i
Alpha/Beta -
_Population i i

*Units expressed in counts per minute (CPM),



Cs-137 Co-80 Eu-152 Eu-154 Am-241 Sr-80 Activity Pu-238 Pu-239
Activity Activity Activity Activity Activity (pClg) |  Activity Activity
(pCig) | (pCifg) {pCiig) (pClig) | (pCig) (pClig) (pCiig)
16741 40,1 0.05 <0086 =0.053 136" <0.172 |  <0.008 0.053
15746 216 0.04 =0.079 <0.051 1.2¢' <().184 0.026 08 |
16747 26.1 | 0.08 <0077 | <0.046 0.89" <0.175 <0.011 0.118
16751 B <0024 | <0.068 <0.047 083" <0.151 0.021 D488 |
16752 38.1 0.06 <0086 <0046 10.74' <0187 0.131 5.822
18507 74.2 028 7.26 0.65 1.18' 0.5 0.0213 0.629
16608 187 007 4.03 0.26 047" <0.180 0.016 0.287
16668 416 0.08 <0008 |  <0.061 250" NA, 0.036 1.845
16888 38.1 0.07 <0.050 =0.031 471 NA 0.135 3.84
19079 11.7 0.17 | B0z 0.64 0.018 4.39 | <0016 | 0.034
19080 324 <0.016 0.582 <0053 <0016 | 0.21 | =0.019 <0,017
Aversge | 5189 | 0084 1.857 0.04

Cleanup Criteria (pCifg) Surrogate Activity (pCiyg) -
Cs-137/Co-60 Cs-137 15 11 D73
[ Cs-137/Ew-152 17 | Co-60 B j 0.03 0.00
Cs-137/Eu-154 182 Eu-152 36 0.64 | 002
Cs-137Am-241 1 Eu-154 32 0.06 ; 000
Cs-137/5r-60 48 Am-241 30 0.76 003 |
Cs-137/Pu-238 800 Sra0 | 5 024 0,05
Cs-137/Pu-238 28 Pu-238 | 25 0.01 0.00
Cs-137/Pu-241" | 28 Pu-238 25 0.44 0.02 |
o ' Pu-241 25 383 0.16
Unity Ruig® | 1.0

_ B anahytical results of sampies of filler bad area batwean March and Seplember 2000, | Gamma seciroscopy analysis

" Surrogale ratio caloulaled by dividing Bverage Cs-137 acihify by avaraga activity of isolope of cancam; * Pu-241 is calculated by appiying a ralic %o sum of Pu-Z38 and Pu-238
{chtsined from ORIGEN 2.1 devived values, Batielie, 2003c), resulting In a Cs-137 ta Pu-241 ratio of 2.8; "Uinity Rula applied 1o surmogade calculated actvity resulting in modified C5-
137 screening level of 11 pCifg: ' Alpha speciroscopy analysis




Sample ID

i Activity vity Activity
{pCilg) (pCifg) | (pCifg) (pCifg) (pCilg) {pCifg) (pCilg) (pCiig)
RLO5-2744 10.50 0.20 | 0.07 0.06 0.27 0.10 0.05 2.29
RLOS-2745 16.30 0.46 0.07 0.048 -0.20 0.20 0.17 1.97 |
RLOS-2746 5.52 0.18 0.05 | 0.03 0.30 0.12 0,05 | 0.83
RLOS-2747 6.43 0.20 0.10 0.03 .08 0.05 0,01 1.11
RLOS-2748 18.30 0.56 0.14 | 0.07 0.35 0.14 0.08 1.34
RLO5-2749 11,00 | 0.31 0.10 0.01 | 0.00 0.05 0,05 0.82
RLO5S-2750 18.40 1.30 0.11 0.10 0.08 0.80 0.38 10.80 |
RLOS-2751 12.90 0,40 0.07 0.03 -0.10 | 0.14 | 0.08 1.73
| RLOS-2752 104,00 0.10 0,12 0.07 0,10 0.04 0.01 0.31
RLO5-2753 50.40 0.05 -0.03 0.02 0.22 0.05 | 0.05 0.23
RLOS-3012 16.10 0.19 0.15 0,09 -0.04 1.06 0.32 | 9.13
RLO5-3014 4.40 0.01 0.05 0.04 -0.18 0.05 0.01 0.81
| ALOS-3015 25.60 0,70 0.22 0.17 0.42 0,77 0.32 1330 |
| RLO5-3017 15.70 0.38 0.04 0.02 10.33 0.62 0.33 815 |
| RLO5-3204 15.80 0.45 0.02 0.04 0.28 0.05 0.08 2.34
| RLO5-3206 B.10 0.27 0.04 0.04 -0.28 0.03 0.10 2.81
RLOS-3297 43.20 0.75 .01 0.08 | 0.05 0.08 0.12 3.10
RLO5-3288 20.40 0.46 0.06 0.03 0.07 0.00 .08 2.7
RLO5-3300 19,50 0.48 0.03 0.04 0,08 0.07 0.24 2.87 |
RLOS-4045 18.50 0.26 | 0.11 0.11 0.36 0.08 | 0.31 1.22 |
| RLOS-4084 13.90 0.58 0.08 0.09 028 | 017 0.13 2.79
RLO5-4085 . 19.90 0.30 0.09 | 0.11 0.47 | 0.36 0,12 537
RLOS5-4100 74T 0.15 0.05 0.10 | 0.38 0,22 0.52 1,44
RLO5S-4101 7.05 | 0.04 -0.10 0.04 -0.01 0.54 0.93 0.56
RLOS-4153 7.15 0.09 0.02 0.04 | -0.03 0.13 0.53 224
| RLOS-4158 12.80 0.45 0.08 0.02 017 (.55 0.28 | 10.50
RLOG-4150 7.58 0.24 0.02 -0.02 0.19 0.80 0.23 10.30
RLO5-4161 11.00 0.25 | 0.08 | 2,08 .07 Q.77 .24 945
RLOS4182 | 19.50 025 0.10 | 0.05 0.18 0.31 0.156 5.28
Average 14.5 0.37 0.06 | 0.08 .10 0.36 0.23 448




IN-1 and Bog Area IT 5 ol | - .9 T SCroen mg Crlerna

Cleanup Critaria (pCifg) Surmogate Activify (pCilg) Summed
Ratio

Cs-137/Co-60 Cs-137 15 . 7.30 0.487

Cs-137/Eu-162 76.1 | Co-60 3 0.20 0.026

Cs-137/Eu-154 225.1 | Eu-152 36 0.10 0.003

Cs-137Am-241 | 789 | " Eu-154 32 0.03 0.001
Cs-137/5r-80 41 - Am-241 30 0.09 0.003 |

Cs-137/Pu-238 57.5 Sr-90 5 1.78 0.356

B Cs-137/Pu-230 831 Pu-238 | 25 0.13 0.005
Cs-137/Pu-241" 2.8 Pu-238 25 0.08 0.004 |

| Pu-2a1 25 2.61 0.104

Linity Rula® 1.0

, Surrogate ralio caicuiated by diwding average Cs-137 actity by avarage aciivity of saiope of Gonoem,
¢ Pi-241 5 calcuialed by apphing a rallo 1o sum of Pu-238 and Pu-238 (obilined from ORIGEN 2.1 derived vakues, Bathells, 2003¢), resuing i & C5-137 10 Pu241 ratio of 2.8
 Unity Ruie applied fo suragate caleulated activity resuling in modifisd Cs-137 screening leval of 7.3 pGifg.

" CS analyical resulls ol samples of the backvard and ko area during e fall of Z005.

* Gamma specimssapy anaksis



tion Lettor Reporls

Columbus Closure F"rn;m:t Ehamntanz&h:}n ﬂnu Fnal Status Survey Repart for the JN-4

North Grounds Area, Revision 2, Dated June 16, 2006.

= ORISE Independent Verification — Final Report - Verlfication Survey Results for the
Active Morth Filter Bed [ANFEB) Morth Subsurface Sand Filter, JN-4 North Land Area,
ANFE to Manhole 2 Tranch, and the ANFB Former Dosing Chamber Excavation,
Columbus Closure Project, West Jefferson Site, West Jefferson, Ohlo, February 9.

* NRC Ingpaction Report, 070-000068/2005-001(DNMS)- Battelle Columbus Laboratories
Decommigsioning Project NRC, Letter from Jamnes L. Cameron, Chief
Decommissioning Branch (NRC) to J. Jacobsen (BMI), June 30, 20085,

Columbus Closure Project Characterization and Final Sialus Sur'-.nay Repaort for Building

* ORISE Independent Verification- Final Repon - Verification Survey of Building JM-2,
Columbus Closure Projecl, West Jefferson Site, West Jefferson, Ohlo, Decamber 1

*  NRC Ingpection Report, 070-00008/2004-002(DNMS)- Battelle Columbus Laboratories
Decommissioning Project NRC, Letter from Kenneth G, O'Brien, Chief
Decommissioning Branch (NRC) to J. Jacobsen (BMI), October 29, 2004

Columbus Closure Praject Characterization and Final Status Euwey Report for  Ballding

* ORISE Inﬂ:-pm:lmt Varification — Final Report — Verification Survey of Building JM-3
and the Active Marth Filler Bed — South Subsurface Sand Filter. Columbus Closure
Project, Wesl Joffarson Sile, Waest Jaferson, Ohio, March 2, 2005,

=  NRC INSPECTION REFORT, OF0-00008,2004-002(DNMS)- Battalle Columbaus
Laboratories Decommissioning Project NRC, Letier from Kanneth 3, O°Brien, Chief
Decommissioning Branch (NRC) to J. Jacobsen (BMI), Oclobaer 29, 2004,

2006.
FSSR #2
JM-2, Revision 0, Dated Movember 2004.
2004,
FSSR #3
JN-3, Ravision 0, Dated November 2004,
FS5SR #4
8, 20086,
FSSR#5
JM-6G, Rewision 1, Dated July 2004,
FS5R #6

“Columbus Closure Project Characterization and Final Siatus Survey Report for The JN-1B

Columbus Closure Project Characterization and Final Stalus Survey Repart for The JN-3

Foundation Area, Revision 2, Dated June 16, 2006,

=  QRISE Independent Verification - Final Reporl - Verification Survey Resulls for tha '
JN-1 Fuel Pool, Transfer Canal, and Inside and Outside Sumps, the JN-2 Sanitary Line
Seclions B & C, the JN-3 Foundation Area, and the Active Morth Filler Bed Discharge
Line, Columbus Closure Projact, West Jefferson Sile, West Jefferson, Ohio, February

* NRC Inspeclion Report, 070-00008/2005-001(DNMS)- Battelle Columbus Laboralorias
Decommissioning Project NRC, Letter from Jamnes L. Cameron, Chief
Decommissioning Branch (NRC) to J. Jacobsan (BM1), June 30, 2005.

Columbus Closure Project Characterization and Final Status Survey Report  for Building

= ORISE |I'Idﬂ|:IBI'IdﬂI'II Varification - Revised Type A Verification Report — Columbus
Project Charactarzation and Final Status Survey of Building JM-6, Columbus Closure
__Project, West Jefferson, Ohlo, July 22, 2004.

Fual Pool, Transfer Canal, and Both the Inside and Quiside Sumps, Revision 1, Dated

June 16, 2004

= ORISE Independent Verificalion = Final Report - Verification Survey Results for the
JHN-1 Fuel Pool, Transfer Canal, and Inside and Dulside Sumps, the JM-2 Sanilary Lina
Sections B & C, the JN-3 Foundation Area, and the Active Morth Filler Bed Dischargs
Line, Columbus Closura Project, West Jeffarson Site, West Jefferson, Ohio, February
8, 2008,

= MNRC Inspection Report, 070-00008/2005-001(DNMS}- Batlella Columbus Laboratories
Decommissioning Project MRC, Letter from Jamnes L. Cameron, Chief
Decommissicning Branch (NRC) to J. Jacobsen (BMI), Juna 30, 2005




i3la
i, ORISE Indegomdant Varil calion Letlter Heporis
& NRC Inspection Reporis
Caolumbus Closure Project Characterization and Final Status Survay Repart for The
Remaining Affected Areas Wilhin the Filter Beds Including the Wall Injection Deep
E::I:r:h:th:rn (WIDE) System, Revision 1, Dalad June 16, 2008,
ORISE Independent Verification — Final Report — Independent Verification Survey
Rasults for e Well Injection Deep Extraction (WIDE) System Area Excavalion,
Revision 1. Columbus Closure Project, West Jefferson Site, West Jefferson, Ohio,

* ORISE Independent Verification — Final Report - Verification Survey Results for the
Remaining Affected Areas of the Filter Beds, Columbus Closure Project, Wast
Jefferson Site, Wesl Jeffarsan, Ohio, June 20, 2008,

*  MRC Inspaction Report, 070-00008/2005-001[DMMS)- Battelle Columbus Laboralories
Decommissioning Project NRC, Letter from Jamnes L. Cameran, Chiaf
Decommissioning Branch (NRC) to J. Jacobsen (BMI), June 30, 2005

Columbus Closure Project Characterization and Final Status Sur'-'E':,-' Repaort for Th JN-2

Sanitation Line Sections B and C, Revision 1, Dated June 16, 2006.

* ORISE Independent Verification - Final Report — Verification Survey Results for the
JN-1 Fuel Pool, Transfer Canal, and Inside and Quiside Sumps, the JN-2 Sanitary Line
Sections B & C, the JN-3 Foundation Area, and the Active Morth Filter Bed Discharge
Line, Columbus Closure Project. West Jefferson Site, West Jafferson, Ohlo, February

Columbus Closure Project Characterization and Final Status Survey Report for JN-1/4

Sanitary Sewer Line, Revision 1, Dated June 18, 2006

=  DRISE Independent Verification = Document Review and Final Report - Type A
Vorification of tha JN-1/4 Sanitary Sewer Line, Columbus Closure Project, West
Jeffarsan Site, West Jeffersan, Ohio, June 20, 2008

*  NRC Inspaction Repard, 070-00008/2004-003{DMMS)- Battelle Columbus Laboratories
Decommissioning Project NRC, Letter from Jamnas L. Camarson, Chiaf
Dnmmmls:ﬁnnlng Branch (NRC) o J. Jacobsen (BMI), January 18, 2005

Columbus Closure Project Characterization and Final Status Survey Report for The
."-"-b-Hnlﬂﬂl'lEd Middle Filter Bed, Revision 2, Daled June 16, 2008.
ORISE Indepandant Veriication - Lelter Report — Verification Survey of the
Abandoned Middle and MNortih Filter Beds and Manhole B to Manhole E1 Sawer Line,
Columbus Closure Project, West Jefferson Site, West Jefferson, Ohio, February 7,

=  NRC Inspection Rapor, 070-00008/2004-004{0DMMS - Battelle Columbus Laboratories
Drecommissioning Project MRC, Letter from Jamnes L. Cameron, Chief
Decommissioning Branch (NRC) to J. Jacobsen (BMI), February 1, 2005,

Columbus Project Characlerization and Final Stalus Survey Report for Manhole 7 to

Manhole “A" Sewer Line, Revision 2, Deted June 16, 2006,

=  DRISE Independent Verification - Lelter Report — Verification Survey of Manhale 7 o
Manhola A and 8 Sewer Lines, Columbus Closure Project, West Jefferson Site, West
Jefferson, Ohio, Decembear 13, 2004,

= MNRC Inspecton Repord, 070-00008/2004-003(DNMS)- Baltelle Columbus Labosalores
Decommissioning Project NRC, Letler from James L. Camaran, Chief
Decommissicning Branch (NRC) to J. Jacobsen (BMI), January 18, 2005.

Columbus Closure Project Characterization and Final Status Eur'.'ey Hepun: for Active

Morth Filler Bed — North Subsurfece Sand Filter, Revision 2, Dated June 16, 2006.

=  DRISE Independent Verification — Final Report — Verificalion Survey Resulis for the
Actve Morth Filler Bed (ANFB) Maorth Subsurface Sand Filter, JN-4 North Land Area,
ANFB to Manhole 2 Trench, and the ANFB Former Dosing Chambar Excavation,
Columbus Closure Project, West Jeffarson Site, West Jefferson, Ohio, February 9,

FSSR #7
June 20, 2006,
FSSR &8
o, 2008,
| FSSR #9
FSSR #10
2005,
FSSR #1
FSSR @12
20086,




Tabla 8

Roapord :._l.'l' E;: Independont Va .'I.I.I!I m Latiar |I!|'|i|:|-"|
& MRC |'I"..i_l clign Fl:l_ll_'l_“:':.

Decommissioning Project NRC, Letler from Jamnes L. Cameron, Chief

Decommissioning Branch (NRC) io J. Jacobsen (BMI), June 30, 2005,

FSSR M3

Columbus Closure Project Charactarization and Final Status Survey Report for Active
Maorth Filter Bad - South Subsurface Sand Filter, Revision 0, Dated August 2005

ORISE Independent Vierlfication — Final Report = Verification Survey of Building JN-3
and the Aclive Morth Filter Bed - South Subsurface Sand Filler. Columbus Closure
Project, Wesl Jefferson Site, West Jefferson, Ohio, March 2, 2005

NRC Inspection Report, 0F0-00008/2004-003{DNMS)- Baltelle Columbus Laboratones
Decommissioning Project NRC, Letter from Jamnes L. Cameron, Chief
Decommissioning Branch (NRC) 1o J. Jacabsen (BMI), January 18, 2005

%':

Columbus Closure Project Characterization and Final Status Survey Repart for Grids 33,
42, 50, 51, 52 and 61 of the Abandoned North Filter Bed, Revision 1, Dated June 16, 2006,
URISE Indapendent Verification - Dacumant Review and Final Reporl - Type A —
Verification of Grids 42, 50, and 51 of the Abandoned Morth Filler Bed, Columbus
Closure Project, West Jefferson Site, West Jefferson, Ohig, June 20, 2006,

ORISE Independent Verification — Final Letter Report — Verification Survey Results of
Grids 33, 52, and 61, Columbus Closure Project, West Jefferson Site, West Jefferson,
____ Ohio, June 20, 2006. -

Columbus Closure Project Characterization and Final Status Survey report for Manhola 7
to Manhole 8 Sewer Line, Revision 2, Daled June 16, 2006.
* DRISE Indepandent Verification - Letter Report - Varification Survey of Manhola T to
Manhole A and 8 Sewer Lines, Columbus Closure Project, West Jaeffersaon Site, West
Jefferson, Ohio, Decambar 13, 2004,

HRC Inspeciion Report, 070-00008/2004-003{DNMS)}- Battelle Columbus Laboratories
Decommissioning Project MRC, Letier from Jamnes L, Cameron, Chief
Decommissioning Branch (NRC) to J. Jacobsen (BMI), January 18, 2005,

FSSR #18

Columbus Closure Project Characterization and Final Status Survey Report for The Active
Marih Filter Bed Discharge Line, Revision 1, Dated June 16, 2008,

ORISE Independent Verificalion - Final Reporl = Verification Survey Results for the
JM-1 Fuel Poal, Transfer Canal, and Inside and Cutside Sumps, the JN-2 Sanitary Line
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1.0 INTRODUCTION

The Battelle Columbus Laboratories Decommissioning Project (BCLDP) is a remediation
project affecting the Battelle Columbus Operations (BCO) King Avenue and West Jefferson
sites. Battelle has been a contractor to the U.S. Department of Energy (DOE) since the 1940s,
when it was the United States Army Corp of Engineers Manhattan Engineer District.
Radioactive materials research activities including metalworking, metallurgy, radiochemistry,
and testing continued until the 1980s. The BCLDP was formed in 1984 to decommission and
remediate Battelle-owned buildings containing residual radioactive materials. In addition to
being a DOE contractor, Battelle is also a Nuclear Regulatory Commission (NRC) licensee.
Consequently, both DOE and NRC requirements must be met during the decommissioning
process.

Decommissioning is the process of removing a facility from operation, decontaminating the
facility, terminating the NRC license and/or returning the facility to unrestricted use. The
purpose of the decommissioning process is to “assure that future uses of any licensed facility
will not result in individuals being exposed to unacceptable levels of radiation and/or radioactive
materials” as stated in NUREG/CR-5849, “Manual for Conducting Radiological Surveys in
Support of License Termination” (Reference 1). Radiological surveys are necessary to
determine the levels of radiation/radioactive materials at a facility. Guidance regarding the
planning and performing of radiological surveys in conjunction with decommissioning is
provided in Reference 1 that describes six surveys relating to the decommissioning process:

. Scoping survey - identifies the potential radionuclide contaminants at the facility and the
general extent of area and volumetric contamination and preliminarily identifies affected
and unaffected areas. Affected areas are those that have potential contamination (based
on process knowledge) or known contamination (based on previous radiological
surveys). Unaffected areas are not expected to contain radioactive contamination based
on process knowledge and previous radiological surveys.

. Background survey - establishes the levels of naturally occurring radiation/radioactive
materials in the environment; may include ambient exposure rate measurements,
determination of radionuclide concentration in soil or groundwater, and determination of
radionuclide concentrations in building materials.

. Characterization survey - more accurately defines the extent and magnitude of
contamination; delineates areas to be decontaminated.

. Remediation control survey - determines the effectiveness of decontamination in
progress.

.  Final status survey - determines the post-decontamination (if decontamination was
required) condition of the facility; provides data to demonstrate that unacceptable levels
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of radioactive materials have not been left on-site. Data from previous surveys may be
used to supplement the final status survey.

» Confirmatory survey - confirms the adequacy of the facility’s decontamination and
decommissioning process and the accuracy of the final status survey. This survey is
performed by an independent third party, usually referred to as the “Independent
Verification Contractor (IVC).” This DOE subcontactor satisfies the certification
requirements of BCLDP Procedure QA-AP-7.1, “Decontamination and
Decommissioning Operations (DDO) Quality Department Administrative Procedure
(QD-AP).”

This plan provides general but mandatory guidance for survey activities at the West Jefferson
site. It is based upon NUREG/CR-5849, which is committed to in the NRC-approved BCLDP
decommissioning plan, “Decommissioning Plan for the Battelle Memorial Institute Columbus
Operations” (Reference 2). NUREG-1575 “Multi-Agency Radiation Survey and Site
Investigation Manual (MARSSIM)” (Reference 3) may be used in lieu of Reference 2 if the final
status process is determined to be a more efficient and cost-effective survey. Professional
judgement will be used to determine the most efficient and effective survey design. Operations
not covered by approved procedures will be described in detailed Work Instructions for each
area to be characterized, as required by QD-AP-5.2, “Work Instructions.”

2.0 OPERATIONAL HISTORY

The West Jefferson North site has five permanent structures included in the scope of this
document; JN-1, JN-2, JN-3, IN-6, and the Well house. Three temporary structures, JNT-1,
JNT-2, and JNT-3, are also located at the site. Several outfalls, filter beds, and wells are located
on the site.

JN-1 is a steel frame, concrete block/brick structure containing three large hot cells, a band of ten
alpha-gamma cells, a mechanical test cell, and supporting facilities including a large storage and
transfer pool. The facility was used for hot cell examination of fuel elements irradiated in the
Battelle Research Reactor. Subsequent work in the facility involved examination of fuel from
commercial power reactors in support of DOE programs.

JN-2 is a two-story steel frame, concrete block/brick structure with an attached high-bay area.
This building contains a vault that was used to store plutonium and highly enriched uranium.
The Radioanalytical Laboratory (RAL) is located in the former plutonium lab.

JN-3 is a two-story steel frame, concrete block/brick structure with a basement. The three floors
are reinforced concrete and the former reactor pool/containment is also concrete. The research
reactor that was located in this building was used in support of fuel development programs. It
was partially decommissioned to NRC criteria as indicated and documented in a letter from K.D.
Kok and Sam Basham to W. H. Goldthwaite (Reference 4) regarding the report, “Dismantling of
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the Battelle Research Reactor (BRR)” (Reference 5), and the letter from Kenneth Kok to Joel
Kohler regarding the description of the final survey of the BRR (Reference 6).

JN-6 is a brick building that housed Battelle’s West Jefferson security operations.

The Well house is a brick building with a basement that contains the equipment associated with
supplying water to the site.

JNT-1, JNT-2, and JNT-3 are mobile home trailers used as office/break areas.

The principal form of material present at the West Jefferson site is irradiated enriched uranium
and associated long-lived fission and activation products, which would include all nuclides listed
in Table 5 of DD-93-03, “Volumetric Release Criteria Technical Basis Document for Battelle
Columbus Laboratories Decommissioning Project (BCLDP)” (Reference 7).

Isolated areas, such as the RAL, may possibly contain nuclides from the King Avenue site.
These areas are routinely surveyed under the surveillance and maintenance program and no
significant decontamination efforts are expected.

3.0 SCOPING SURVEYS

Scoping surveys were performed at the onset of the BCLDP. Initial baseline areas are listed in
“Submission of Report on Facilities for Acceptance Under the DOE Surplus Facilities
Management Program” (Blue book, Reference 8), Reference 4, Reference 5, Reference 6,
Argonne National Laboratory’s “Cursory Radiological Assessment Battelle Columbus
Laboratory Decommissioning and Decontamination Project” (Reference 9), and the Stenhouse
and Beard report, “Site Characterization West Jefferson North Site Sampling and Analysis”
(Reference 10). Additional baseline areas have been added based on radiological surveys and
DOE approval. Outdoor areas inside the fenced portion of the site are considered baseline, along
with the abandoned filter beds and abandoned discharge pipe. Other outdoor areas will be
evaluated individually. The structures on the North site, listed above, are considered baseline.

4.0 BACKGROUND SURVEYS

Background surveys in support of radiological characterization and final status surveys will be
performed on materials that contain varying quantities of naturally occurring radionuclides.
Surveys may need to be performed in the presence of interfering radiation fields from other
natural or contamination sources. Quantification of background sources is required, for both soil
and building materials, to accurately report residual radioactive contamination as stated in
Reference 7.

Mean background activity for building materials will be determined by surveying areas known to
be free of residual activity. These surveys will be performed in the same manner and with the
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same instrumentation used during characterization and final status surveys. Chauvenet’s
criterion for rejection of data (Reference 11) will be applied to ensure a true mean background is
acquired. A decision level value (DLV) will be calculated to permit identification, in the field,
of surfaces that require additional radiological measurements. Decision level values will be
calculated by using the following equation:

DLV =3,,,+ MDA

where:
Xpkg = mean background value (cpm)
MDA = minimum detectable activity (cpm).

MDA values will be calculated using the following:

MDA=3+4.65(gy,)

where:
Ovkg =  standard deviation of background value.

Mean background activity for soil will be determined by taking samples in areas known to be
free of residual contamination. These samples will have the same characteristics as the soil in
the areas to be characterized and will be analyzed for the known or suspected site contaminants.
Soil screening may be used to expedite the survey process and reduce analytical costs. Soil
screening is accomplished by placing the soil sample in a known geometry and counting the
sample with a scintillation detector. The sample reading is compared to the DLV for soil and is
sorted into one of three categories; “clean,” “suspect,” or “contaminated.” The DLV for soil
screening is derived by screening several background samples and obtaining the mean using
Chauvenet’s criterion. All samples whose screening is less than the mean (Xpkg) plus two
standard deviations (o) are “clean.” Any samples whose screening is greater than MDA are
considered “contaminated.” One hundred percent of samples classified as contaminated are sent
to the RAL for analysis. Approximately 5 percent of the soil samples that screen as clean will be
analyzed for quality control purposes.

5.0 BUILDINGS AND FACILITY SURFACES

For a facility to be released for unrestricted use without radiological controls, characterization,
remediation controls, and final status surveys must be performed to ensure that residual
radioactive contamination levels are below BCLDP release criteria found in Reference 7 and the
“Surface Release Criteria Technical Basis Document for Battelle Columbus Laboratories
Decommissioning Project (BCLDP),” (Reference 12).

5.1 Characterization Surveys of Facility Surfaces—Baseline Areas
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Radiological characterization surveys are used to determine the quantity and extent of residual
radioactive contamination. Areas that exceed acceptable levels of residual contamination,
according to Reference 7 and Reference 12, will require decontamination. As Low As
Reasonably Achievable (ALARA) considerations may result in the remediation of additional
areas that otherwise meet the release criteria. These areas will be evaluated by the
Characterization Project Manager or designee, Remedial Action Manager or designated Project
Manager, and Safety personnel prior to the beginning of characterization activities.

Preparation of areas for characterization will include equipment removal, floor/ceiling tile
removal, or other activities necessary to expose building surfaces and limit the exposure of
personnel to hazardous conditions. Characterization surveys will be conducted using BCLDP
Procedure DD-CP-004, “Radioactive Contamination Monitoring Requirements for Facility
Surface Characterization.” DD-CP-004 requires that baseline building areas have exposure rate
measurements and direct and indirect surveys conducted as part of the characterization process.

The BCLDP plans to monitor the underground drains using the Pipe Explorer™™, which is owned
and operated by Science and Engineering Associates, Inc. (SEA). Underground drain lines with
activity meeting or exceeding release criteria will be excavated and removed. Soils surrounding
the radioactively contaminated drain lines will be surveyed as described in Section 5.2.2 of this
document.

5.1.1 Exposure Rate Measurements

Exposure rate measurements will be conducted to ensure that the exposure rate release criterion
of 5 pR/hr above the determined mean background level in Reference 1 is satisfied. These
measurements will be performed according to DD-CP-004, which states that measurements will
be taken at the “corners and center of each room at contact and at 1 meter from the surface.”
Areas exceeding 10 meters in any direction will be divided into equal segments and exposure
rate measurements taken in the center of each segment at contact and at 1 meter from the
surface. Each segment shall not exceed 100 m?.

5.1.2 Gridding

Gridding is used to facilitate systematic selection of measuring/sampling locations, provide a
mechanism for identifying areas, and provide a convenient means for determining average
activity levels. Gridding will be conducted according to DD-CP-010, “Establishing a Surface
Reference Grid for Walls, Floors, and Ceilings for a Detailed Characterization Survey.” Grids
will be approximately 1 meter by 1 meter.

5.1.3 Scanning and Indirect Surveys

Direct and indirect surveys will be performed on 100 percent of floors, walls (from the floor to 2
meters), and horizontal surfaces after exposure rate measurements and gridding of the area are
completed. Any areas suspected to exceed 25 percent of the BCLDP guideline value listed in
Reference 7 will be surveyed in the same manner as the floors and walls. Scanning is a survey
technique performed by moving a detector at a consistent speed and distance above a surface for
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the purpose of detecting elevated levels of radiation. Procedure DD-CP-004 requires direct
surveys to be performed at a consistent scanning rate not to exceed 5 cm/sec and with the
detector window less than or equal to 0.5 cm above the surface for the purpose of detecting
elevated levels of radiation. If a reading above the DLV is indicated while scanning, the
following additional data collection will be required:

« l-minute static alpha + beta measurement at the point of highest activity
«» l-minute static alpha measurement at the point of highest activity
« Smear sample that will be analyzed for gross alpha, beta, and/or gamma activity.

Indirect surveys (smear samples) will be performed on a minimum of 10 percent of the
remaining grids that did not have measurements exceeding the DLV.

5.1.4 Additional Samples

Drain, sump, and soil samples will be taken to further define the extent, if any, of residual
radioactive contamination in the drainage systems and beneath facility structures. Analysis of
samples by gamma spectroscopy will be performed by the BCLDP RAL or an approved outside
laboratory. Additional sample analysis (i.e., gross alpha + beta, alpha spectroscopy, etc.) will be
performed at the discretion of the Characterlzatlon Project Manager.

5.2 Remediation Control Surveys—Baseline Areas

Remediation control surveys will be performed in Buildings JN-1, JN-2, and JN-3, and others as
needed. These buildings may be demolished as radiologically contaminated, (Reference 13 and
Reference 14), which would negate the need for structural final status surveys. However, ground
surveys still will be conducted at the building locations and included as part the site final status
documentation. Ground surveys will be conducted in the manner described in Section 6 of this
document.

5.2.1 Facility Surfaces

Remediation control surveys for facility surfaces consist of alpha + beta scans in and around the
area of decontamination. These scans ensure that decontamination is effective and that
radioactive contamination is not being spread to surrounding areas during the decontamination
and demolition processes. Scans will be performed in the manner described in Section 5.1.3 of
this document.

5.2.2 Soil Remediation Areas/Underground Drains

During the remediation of contaminated underground drains, the surrounding soil must -be
removed. Remediation control surveys for soil that is or has the potential for radioactive
contamination will employ a combination of sampling and screening. Samples will be taken
periodically as the soil is being removed. These samples will be screened using the process
described in Section 4 of this document. Soil removal will continue until screening indicates that
radioactive contamination is bounded and not present. Samples will be taken in the remediated
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area and sent to the RAL for analysis to ensure that no radioactive contaminants above the
volumetric release criteria in Reference 7 are remaining.

5.3 Final Status Surveys of Facility Surfaces — Baseline Areas

Final status surveys are required to determine the post-decontamination condition of a facility
and provide data to demonstrate that unacceptable levels of residual radioactive contamination
have not been left on-site. Final status surveys for the BCLDP baseline areas will be performed
in accordance with procedure DD-CP-002 and are comprised of both scanning and population
surveys.

5.3.1 Gridding

The grid system established during characterization also will be used during final status surveys.
Grids in baseline areas will be divided into three categories: designated, adjacent, and non-
designated. Designated grids are grids in which contamination was detected during the
characterization process and are marked for decontamination and/or grids that were inaccessible
during characterization. Adjacent grids are grids that border a designated grid. The remaining
grids are considered non-designated.

5.3.2 Scanning
Scan surveys will be performed for designated and adjacent grids. If a reading above the DLV is
indicated while scanning, the following additional data collection will be required:

. 1-minute static alpha + beta measurement at the point of highest activity

» l-minute static alpha measurement at the point of highest activity

« Smear sample that will be analyzed for gross alpha, beta, and/or gamma activity.

The Characterization Project Manager will evaluate grids with activity levels meeting or
exceeding 80 percent of the release criteria.

5.3.3 Population Surveys

A large population statistical survey shall be conducted for each designated, adjacent, and non-
designated grid category. The statistical survey consists of a static alpha + beta integrated
measurement, a static alpha-only integrated measurement, and a smear sample. The number of
measurements for large area population surveys are determined by the chart below.

Total Number of Grids Number of Grids to Receive Static Counts
<30 100% of total grids
30 to 300 30 grids
> 300 10% of total grids

5.4 Characterization and Final Status Surveys of Facility Surfaces—
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Non-Baseline Areas

Non-baseline areas are not expected to contain residual radioactive contamination. The final
status surveys performed in support of non-baseline area characterization are designed to
statistically show that the area is free from residual radioactive contamination and is suitable for
release. Non-baseline building areas will be surveyed in accordance with DD-CP-025, “Facility
Non-Baseline Final Status Survey,” and Reference 1.

5.4.1 Gridding
Non-baseline areas do not require gridding. However, maps and/or floor plans will be used to
identify survey and measurement locations.

5.4.2 Exposure Rate Measurements

Exposure rate measurements will be taken in the center of each room/area at a height of 1 meter
above the floor surface. For areas exceeding 10 meters in any direction, the area will be divided
into equal segments and a measurement will be taken in the center of each segment. Each
segment shall not exceed 100 m”>. A smear sample also will be taken at each exposure rate
measurement location.

5.4.3 Scanning

Scans in non-baseline areas will be conducted on a minimum of 10 percent of the floor and lower
wall (floor up to 2 meters) surfaces. Scans will be performed in the alpha + beta mode of the
instrument. Alpha-only scans may also be required in some areas. Surface activity
measurements in excess of 25 percent of the release criteria will be evaluated by the
Characterization Project Manager; these areas may require a more detailed survey.

5.4.4 Additional Samples

Samples will be taken from accessible drains and sumps. Analysis of samples by gamma
spectroscopy will be performed by the RAL or an approved outside laboratory. Additional
sample analysis (i.e., gross alpha + beta, alpha spectroscopy, etc.) will be performed at the
discretion of the Characterization Project Manager. Samples with activity levels in excess of
25 percent of the release criteria will be evaluated by the Characterization Project Manager;
these areas may require a more detailed survey.

5.4.5 Population Survey

A large population statistical survey also shall be conducted for floor and wall surfaces in each
non-baseline area. The statistical survey consists of a static alpha + beta integrated
measurement, a static alpha-only integrated measurement, and a smear survey. Static
measurements will be taken at a minimum of 30 locations, or at a frequency of 1 measurement
every 50 m?, whichever is greater.

6.0 GROUNDS AND OPEN LAND AREA SURVEYS
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The West Jefferson site grounds and open land areas must be surveyed in order to be released
from radiological controls. The potential for radiological contamination will be evaluated, and
the grounds will be classified as either affected or unaffected areas. The type and extent of
radiological surveys will be determined by the area’s classification.

Affected areas are those known or suspected to contain residual radioactive contamination.
These areas will require characterization surveys, remediation control surveys, and final status
surveys. Sample integrity will be maintained by using cross-contamination preventative
measures and Chain-of-Custody described in SC-SP-004.2, “Manual Collection of Surface Soil
Samples in Support of Site Characterization.”

Unaffected areas are not expected to contain residual radioactive contamination. Therefore, a
full characterization survey will not be required. Final status surveys will be necessary in order
to release the area for unrestricted use. The paragraphs in Section 6.4 of this document describe
the requirements for performing these surveys.

Various West Jefferson buildings housed baseline areas that had drain lines connected to exit
sumps and piping to the site’s sanitary and storm sewers. The BCLDP plans to monitor the
underground sanitary and sewer lines using the Pipe Explorer™, which is owned and operated
by SEA. Underground lines with activity meeting or exceeding release criteria will be excavated
and removed. Soils surrounding the radioactively contaminated lines will be surveyed as
described in Section 6.1.4 of this document.

6.1 Characterization Surveys — Affected Areas

For an area to be released from radiological controls, characterization surveys must be conducted
to ensure that residual radioactive contamination levels are below BCLDP release criteria. These
criteria are specified in Reference 7 and Reference 12. Data generated by previous surveys will
be used to assess site conditions and to reduce survey costs. Characterization data will be used
to supplement final status surveys.

6.1.1 Reference Grid System

A reference grid system is required by both NUREG/CR-5849 and DD-CP-004. The grid system
is established to:

. Facilitate the selection of measurement/sampling locations
. Provide a mechanism for measurement/sampling location identification
. Provide a means for averaging activity levels (Reference 1).

The BCLDP will use a grid spacing for affected grounds of 10 meters by 10 meters. A
contractor, approved per BCLDP Procedure QA-AP-7.1 by the DOE and the BCLDP, will
perform the gridding.

6.1.2 Exposure Rate Measurements
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Ambient external penetrating radiation measurements will be performed prior to characterization
surveys Outside areas require four measurements at 1 meter from the ground/surface per 100
m’. Exposure rate measurements greater than two standard deviations above the mean value for
background will require further evaluation by the Characterization Project Manager or designee.

6.1.3 Scanning

Scanning is a survey technique performed by moving a detector at a consistent speed and
distance above a surface for the purpose of detecting elevated levels of radiation. BCLDP
procedures require a survey rate not exceeding 5 cm/sec for paved outside areas. Alpha + beta
scans of structural and paved surfaces will be performed with detector window less than or equal
to 0.5 cm above the paved surface. Outside area scans of paved surfaces will be performed on
all roads, parking lots, and walkways consistent with NUREG requirements. Scans will be
conducted in accordance with DD-CP-004, which requires scanning 100 percent of the
surveyable area. Stationary measurements will be taken in the alpha-only and alpha + beta
modes for paved areas that exceed the DLV. If additional data indicate residual contamination
levels above release criteria, the area of elevated activity will be bounded and marked for
decontamination.

Walkover gamma scans of outside areas, paved and unpaved, will follow the NUREG/CR-5849
guidance of 50 cm/sec survey rate. Soil samples will be taken at each gamma walkover location
that exceeds the DLV in unpaved areas. Soil samples will be taken under paved surfaces at the
discretion of the Characterization Project Manager. Walkover and scanning surveys will be
performed as part of characterization and final status surveys.

6.1.4 Soil Sampling

Soil sampling locations will be selected using the guidance in NUREG/CR-5849. Soil samples
will be taken, by means of cross-contamination preventative measures, using 1-meter continuous
core intervals, starting from the surface, down to 1 meter below the suspected or potential region
of elevated activity. Samples will be taken in both paved and unpaved areas. Soil screening will
be used to expedite the sampling process and to reduce analytical costs. Sample integrity will be
maintained by using Chain-of-Custody described in SC-SP-004.2. Analysis of samples by
gamma spectroscopy will be performed by the RAL or an approved outside laboratory.
Additional sample analysis (i.e., gross alpha + beta, alpha spectroscopy, etc.) will be performed
at the discretion of the Characterization Project Manager. If analyses indicate the presence of
elevated levels of radioactive contamination in the soil, remediation may be required. Analysis
that does not show elevated levels of radioactive contamination may be used during final status.
All soil sampling will be performed in accordance with BCLDP Procedures SC-SP-004.2 and
SC-SP-004.1, “Mechanical Collection of Surface and Subsurface Soil Samples in Support of Site
Characterization.”

6.2 Remediation Control Surveys — Affected Areas

6.2.1 Paved Surfaces
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Remediation control surveys for paved surfaces consist of alpha + beta scans in and around the
area of decontamination. These scans will be used to ensure that decontamination is effective
and that radioactive contamination is not being spread to surrounding areas.

6.2.2 Soil Remediation Areas

Remediation control surveys for radioactively contaminated soil will employ a combination of
sampling and screening. Samples will be taken periodically as the soil is being removed. These
samples will be screened using the process described in Section 4 of this document. Soil
removal will continue until screening indicates that radioactive contamination is adequately
bounded and not present. Samples will be taken in the remediated area and sent to the RAL for
analysis to ensure that no radioactive contaminants above the volumetric release criteria in
Reference 7 are remaining.

6.3 Final Status Surveys — Affected Areas

Final status surveys provide data to demonstrate that unacceptable levels of radioactive materials
have not been left on-site. The final status surveys performed in support of affected area
characterization will be designed to statistically show that the specified area is free of residual
radioactive contamination and suitable for release. Sample integrity will be maintained by using
cross-contamination preventative measures and Chain-of-Custody described in SC-SP-004.2.
These surveys will be planned and monitoring strategies detailed using NUREG/CR-5849,
Section 4.2.3. The monitoring strategies are described in the following paragraphs. Data from
previous surveys may be used to supplement the final status surveys.

6.3.1 Scanning

Outside area scans of paved surfaces will be performed where decontamination has occurred.
Scans will be conducted in accordance with DD-CP-002, which requires scanning 100 percent of
the remediated area. Stationary measurements will be taken in the alpha-only and alpha + beta
modes for paved areas that exceed the DLV. If additional data indicate residual contamination
levels above release criteria, the area of elevated activity will be bounded and marked for further
decontamination.

Walkover gamma scans of outside areas, paved and unpaved, will follow the NUREG/CR-5849
guidance of 50 cm/sec survey rate. Soil samples will be taken at each gamma walkover location
that exceeds the DLV in unpaved areas.

Scans conducted during characterization may be used for final status.
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6.3.2 Static Measurements — Paved Surfaces Only

Static measurements are 1-minute counts performed with the detector stationary and less than or
equal to 0.5 cm from the surface. Static measurements are part of the statistical aspect of the
final status survey. This type of measurement technique is used in final status surveys to more
accurately determine the residual activity levels in grids. Static measurements are performed in
the alpha + beta and alpha-only modes for paved surfaces. Guidelines in NUREG/CR-5849 for
affected areas state that measurements should be performed at a frequency of one measurement
per 2 m” or 30 total measurements for each 100 m? survey unit.

6.3.3 Soil Samples

Final status soil samples will be taken in remediated areas at a frequency of one sample per
square (or linear) meter. Analysis of samples by gamma spectroscopy will be performed by the
RAL or an approved outside laboratory. Affected grids will be sampled to satisfy NUREG/CR-
5849 by dividing the 10-meter by 10-meter grid into four quadrants. Samples will be obtained
from the center of each of these quadrants.

6.4 Characterization and Final Status Operations—Unaffected Areas

Unaffected areas are not expected to contain residual radioactive contamination. Therefore, a
full characterization will not be required. Final status surveys will be necessary in order to
release the area for unrestricted use. The final status surveys performed in support of non-
baseline area characterization will be designed to statistically show that the specified area is free
of residual radioactive contamination and suitable for release. Sample integrity will be
maintained by using cross-contamination preventative measures and Chain-of-Custody described
in SC-SP-004.2. These surveys will be planned and monitoring strategies detailed using
NUREG/CR-5849, Section 4.2.3, as guidance. These monitoring strategies recommended are
detailed in the following paragraphs.

Unaffected areas will be reclassified as affected areas if activity levels exceed 25 percent of the
applicable release criteria.

6.4.1 Exposure Rate Measurements

Ambient external penetrating radiation measurements will be performed prior to walkover
surveys. Measurements for outside areas will require one measurement at 1 meter from the
ground per 100 m®. The specific location of the measurement will be determined by the layout
of the area being characterized. Exposure rate measurements greater than two standard
deviations above the mean background will require further evaluation by the Characterization
Project Manager or designee.

6.4.2 Scanning
In NUREG/CR-5849, Section 4.2.3 recommends that gamma scans of unaffected areas cover a
minimum of 10 percent of the outside ground areas. If scanning data indicate readings above the
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DLV, samples will be taken at that location. The sample data will then be evaluated by the
Characterization Project Manager or designee. If data indicate residual contamination levels that
exceed 25 percent of the BCLDP release criteria, the area will be reclassified as affected and
undergo full “affected area” characterization.

6.4.3 Unaffected Area Soil Sampling

To reduce sampling costs and maximize cost effectiveness, the BCLDP has complied with the
DOE request to perform statistical sampling for groups of grids that did not have contaminated
soils identified during the scoping survey (i.e., unaffected areas). Sampling populations will be
defined for each unique area. The BCLDP will use the guidance in Section 8.5 of NUREG/CR-
5849 which utilizes the comparison of the po value (EPA 1989) to relate to a given limit value
(Cg) at a desired confidence level (i.e., 95 percent) for demonstrating release. This statistical
process can be performed only once. If it fails, the area must be remediated and the process must
be redone. Given the guidance in Section 8.6, Equation 8-21 and Table B-2, if the scoping
survey results are near background, six to ten samples per population area will be necessary to
demonstrate the areas statistically satisfy release criteria at the 95 percent confidence level.

7.0 POST-CHARACTERIZATION OPERATIONS

The recorded results of all characterization and final status-related surveys will be compiled into
related work instruction packages and retained by BCLDP Project Records. The accumulated
work instruction data will be incorporated into a characterization and/or final status report. This
report will serve as the documentation, supporting decontamination operations and ultimate
release of the area from radiological controls. All documentation generated is reviewed and
approved by characterization supervision or qualified designee.

8.0 TRAINING/QUALITY ASSURANCE
The performance of work in the field is overseen by a Certified Health Physicist and several
National Registry of Radiological Protection Technologists (NRRPTs). Characterization

personnel involved in surveying, monitoring, and/or data collection shall receive at a minimum:

. Basic radiation worker training in accordance with Section 8.0 of the BCLDP Radiation
Protection Program (Reference 15)

» Task-specific training and qualification for the performance of BCLDP procedures.

Procedural training will be documented in accordance with BCLDP Procedure TD-AP-2.0,
“Indoctrination, Training and Qualification.” In addition, industrial safety and industrial hygiene



DD-97-02
Revision 0
Page 14 of 17

orientation and training will be provided on specific topics such as the use of ladders,
scaffolding, and elevated access equipment, as appropriate.

All data generated during survey performance are documented as required by the applicable
procedure. These procedures include such steps as data review, audits, custody control of
samples, and project records requirements.

9.0 INSTRUMENTATION

Monitoring instrumentation is calibrated using National Institute of Standards and Technology
(NIST) traceable sources and controlled in accordance with ANSI-N323a, “Radiation Protection
Instrumentation Test and Calibration” (Reference 16). Thorium-230 is used for « calibrations,
Technicium-99 is used for B calibrations, and a commercially available mixed gamma source is
used for A calibrations. The emission energies of these isotopes are in the range of the energies
from the expected nuclides, or in the case of Tc-99 are below, resulting in conservative
calibration coefficients. Dose rate instruments are calibrated at an accredited off-site facility.

Survey instrumentation is performance tested for proper operation, within calibration ranges, at
least once per day, as suggested in NUREG/CR-5849. These tests are documented on DDO-380,
“Field Instrument Source Check,” as part of procedure utilized for the work.

The following types of instruments may be employed in survey efforts:

.  Gas proportional detectors and associated electronics sensitive to alpha and beta/gamma
radioactivity and equipped with an aural indicator. These instruments may be operated in
gas flow or static gas configuration and will be capable of detecting alpha-only and alpha
+ beta activity. Some electronics also may allow beta-only readings. Examples of gas
proportional detectors are the Ludlum 239-1F floor monitor and the Eberline ESP-2
meter with a Ludlum 43-20 detector.

. Scintillation detectors and associated electronics sensitive to alpha, beta, or gamma
radiation. These instruments may be capable of detecting both alpha and beta activity
and discriminating between them. Examples of scintillation type instruments are the
Delta 3/DP6 combination for alpha and beta detection/discrimination and a sodium iodide
(Nal) crystal (Ludlum 12S Micro R meter) for gamma detection.

« A pressurized ionization chamber, MicroSpec, Micro R meter, or Geiger-Mueller
instrument may be used to measure external penetrating radiation (gamma).

« A Nal detector (e.g., MicroSpec) and associated electronics may be used in the field for
isotopic identification of contamination.

« A high purity germanium (HPGe) detector and associated electronics may be used in the
laboratory for quantitative identification of contaminant isotopes in samples.



DD-97-02
Revision 0
Page 15 of 17

10.0 RADIOANALYTICAL SERVICES

The majority of samples collected in support of characterization activities will be analyzed at the
Battelle RAL located in West Jefferson, Ohio. Gross alpha and gross beta analyses of smear and
solid material samples will be performed using a simultaneous alpha and beta gas proportional
counter. Gamma spectroscopy will be performed using a Canberra ProCount data acquisition
system in conjunction with a HPGe detector. Alpha spectroscopy will be performed using
Canberra Alpha Management System (AMS) in conjunction with a Canberra 7401 Passivated
Implanted Planar Silicon (PIPS) detector. Analyses of samples with complex matrices or
samples considered mixed waste will be performed by an approved off-site laboratory. Prior to
solicitation, all outside vendor programs used for sample analysis are reviewed, approved,
accredited, and placed on the DDO Approved Suppliers List in accordance with BCLDP
Procedure QA-AP-7.1. Currently, General Engineering, in Charleston, South Carolina, is being
utilized for off-site sample analysis.

11.0 PROCEDURES TO BE EMPLOYED FOR CHARACTERIZATION AND FINAL
STATUS AT THE WEST JEFFERSON SITE
HS-OP-001 Completion of the Industrial Safety Check List
DD-CP-002 Facility Post-Decontamination Final Status Survey

DD-CP-004 Radioactive Contamination Monitoring Requirements for Facility Surface
Characterization

DD-CP-007 Baseline Reference Values for Facility Radiological Characterization Surveys

DD-CP-010 Establishing a Surface Reference Grid for Walls, Floors, and Ceilings for a
Detailed Characterization Survey

DD-CP-015 Use of a Gamma Scintillation Detector

DD-CP-020 Field Isotopic Identification with a High Purity Germanium Detector

DD-CP-025 Facility Non-baseline Final Status Survey

DD-CP-030 Exposure Measurement Instrumentation Calibration, Performance Testing, and
Use

RL-AP-01.0 Administrative Operating Procedure for the Radioanalytical Laboratory (JN-2)

TD-AP-02.0 Indoctrination, Training and Qualification
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QA-AP-7.1 Decontamination and Decommissioning Operations (DDO) Quality Department
Administrative Procedure (QD-AP)

QD-AP-5.2 Work Instructions

SC-SP-004.1 Mechanical Collection of Surface and Subsurface Soil Samples in Support of Site
Characterization

SC-SP-004.2 Manual Collection of Surface Soil Samples in Support of Site Characterization

SC-SP-006  Sampling of Sediment and Sludge for Chemical and Radiological
Characterization
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