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. licensed arrangements until 1973, At that time initial decontasipation was

‘

CONFIRMATORY RADTOLDGICAL Survey
OF THE
RUTLRING D LABORATNRY ARTA
GENERAL ELECTRIC COMPANY
EVANDALE, NH1GO

 INTRODUGTTON

In 1951 the .Jet Engine Department of the Ceneral Eleerric Coupzay {GE).
formed the Aircra{t Nuclear Propulsion (ANP) Project, s jolnt veature :oa:rac;v

between the U. S. Alr Force, the Atomic Fnergy Commisstan (AEC), and GE -2
develop a nuclear powered aircraft. The developmental operations were conducted
in Buildings C-West and N at Air Force Plant Wo. 36, located at .the Gensral

Electric Plant in Evandaie. Ohio, The‘ ANP profect was terminsted i 196F;

however, radicactive mater{.ls use cnatinued under other ARC prime contracts and

performed under ~ direction " of the Alr Force; 'flnal dt*an:aa&na:ian
tesponsibilities were assumed later by GE's Advanced Energy Progran 9 ﬁepaztnznt‘

In 1984, decontamination of Building C-West vas comple_ted and, following &
veriftcatton syrvev by Oa% Ridge Associated Universities {DRAU), that faciiiry

was released from licensing restricrions, During 1983, ORAU conduered

" measurements and sanpling of excavated drains and piping, throughout Bullding D.

Lecontamination of bhg Building D iabo:étory area continued tﬁ:ough 1984, A
repnrf déscribing the decontamipnation prozedures and survey resulta was submittaed
B¢ CT In Nevember 1986.' In ‘April 1987, at the request of Region III of the
huclear Regulatory Commissian (NRC),- the Radlological Site Assessment Progrsm of
DRAU conducted a confirmatery radiclogical survey of the Building B .lsboratory

- area., The putrpose of chis éurvey wse to evaluate the radiological status of the

building, -relafive tn the NRC guidelines for unrestricted use, Preliminary

measurements {dencified gignificant residual‘codtawinat(on exceeding the releade
guidelines. Aﬁ.a result of these findings, Genétal'Electric retainaed Nuclear
Suppicrt . Services, Inc. (NSS), to perform further reaedial action, and in luly
1587 an addendum report, documenting the results of the post rémedlal -agtion
monitoring, was submitced. to the NREC. € ORAU. resurveyed the building during
Av,ust 9HT.




SITF, BESCRIPTION

The General Flzetric Plant {s located adiacent th Intardtate 75 fn Evaugdaile,
ﬂ&!n,‘iust'nnrth nf C{ncl&aati,»ﬂhio {(Fiaures ! and 1), Alr Farce Plant %No, 36

is 1ncated (n the oxtreme 'unutheh portion of the CE plant sita, Ruilding D i,s" 3

single storv, steel frame aad brick structura, approxfmately 29T n by LW ",
#{th a partial hasesmunt under the Laboratnry Area and a small secsnd sTory afea

“covering the Nuelsar TUxperimental Area (NFAY,  Thls building was the malo

operstiagnal center foar the ANP propram and _mci'.med of fice, enginesting, shap,
and miccellanenuy lsbhoratory facilltiaii', Enriched uranfum was the 8alor fuel
nmaterial processed, atthuugh other source and qpeclal nuclear materiales were
handled in amall gquantities. Tn addition to rhe fuel nateriats, wpon:ioﬁn ia

Bs{lding D {avalwed. -&amdm con? ;{r\lmx a variety af ffaslen and &ctiv;ﬂu
products. ‘

The radioactive marertals use area covera spproximately 170 o by 70 w, and
includes 1 lahoratery space (11n & x 60 m), divided lato s1x blocks of ‘alternate
aingle and douhtle Tows af 1aharatnrten ar tooms, a hlgh hay area, and support
facl’uies {Tigure 3). There is a mazzanine, Inca_ted'abow the western portion

of the lLabnratnre Ares, which contatned offlces, change rooms, and other suppert

facilied s (Figure . The NEA ‘cnntaine’d'a complete 2nd floot, comprised of
offices, souree storage vaultn, and heavily ahielded work rooms, A Uagte Storage
Pad and sheet metal bullding are located inside the fenced area, north of the
NEA. ‘)*.’.J_inr Building N areas in which radioacti{ve materfals were processed or
stored {acluded Fuel Flement Productisn (Lh), Metallurgical Powder Lab (L3), Wara
rell (L4), Fusl floment Developmeat and Processing (L}},- Metallography and
“easurement Labe L7}, [.dlochemical and Tranfum Analysis (L1), Radloactive
“qaterial Lab {RL}, T -ar Griclcal Fxperiments (NEA ~602, 605, 607, 415), and

Storage {wnste stor,s. pads, vaults, 3and basemenr).

Pracress  onntrol  eqe .ptient, control  exhpust  ventilation systemz, and

potencially vontaminated drains have hean removed., Nther coatanlnated surfaces

‘were either nhysically removed or cleancd, using a combination of methods.




SURVEY PROCEDURES

‘The conflrmator - survey was  conducted August 18=27, 1987, by the
Rédiolngirnt Site Aasessment Program of ORAY, {n accordance with a proposed
survey plan, submit{ed to the WRU for review and cnﬁcurrence.’ The objectives of
the survey were Lo confirm the accuracy and adequacy of the Xicensée'a data aad
to provide information which would enable the NRC to evaluate the facility's
radiologlyal s_aius, relative o guidélines for release from lléensing
restrictions. This sectlon summarlzes the procedures and techniques eoployed in
thlg survey., Additional information conceraing major insﬁrﬁmentation. sanpling

equipment , and analyftcal procedures {s provided in Append{ces A &nd B,

Document aeview

URAU rfeviewed the November 1986 Decontamination Report and. supporting
documentation for the Building D Llaboratory Area, but noted that it contained

many discrepancies, when compared to the actual radiological condition at the

facility. Fnllowing further remedial action, ORAU revieved the Addendum Report

(Iuly 1987) and determined that the information was not adegquate to determine the

site release status. Additional figures and data summarles were submitted by

GE, 'NRC concurred with ORAU's findings and requested GE to decontaminate and

resurvey to satisfy NRC guidelines.

Facilitv Survev

Aridding

The £ m arid pa.tern., established by the licensee. was used to reference
floor andvfower wall (to 2 m high) measurements. ORAU utilized a difterent gfld
coardinate ldenatification system than was used for the licensee’s survay, lipper
walls and ceilings were not grldded; measurenents and samples from these surfaces

were referenced to the floor grid or pertinent building features.

el




“nrface Scans

Systenatie alpha, heta-zamma, and yamma scans wera performed on floors and
lawer ‘walls uatny a 1as prapartional alpha/beta floor monitor, zinc sulfide alpha
detectors, “pancake" GM detectors, and NaI(Tls scintillation detectors coupled to
scalerd ‘ratemeters with audihle indicators. Representat{ve areas on overhead
surfaces, surh as upper walls, celliops, ledges, beams, pipes, lighting fixtures,
and miscellanecus equipment were also scanned. Locatlons of elevated direct

radfatlon were ~ated for further investigation.
“Measurements of Surfa Cantamination

Bas¢d on the use history and resulis of previous surveys t#elve raoés were
tdentifted as having the highest potential for residual surface contamination,
These roouns are indicated on Figures 3 and 4. Figures 5 thru 16 show the
locations of floor grid blocks surveved, Locatlons of lower wall grid blocks‘and
single ponint measurements are available but have not been included in this
reportQ fne hundred-twelve grid blocks on the floors and lower walls in these
rooms were crandomly selected for conLamination weasurements., Measurements of
total alpha and beta-gamma contamination levels were systematically performed at
the ceater and four polats, midway between the center and bloek corners. Shears
for removabl=a alpha and beta contaminat{on were performed at the locgtion in each
vrid binck where the highest direct feadtng'uas obtained. Total and removable
contaminatfon levels were also measured at 97 locations on the upper walls,

cnilings and miscellaneous overhead ohjects In these twelve rooms.

‘np hundredftéenty-two single point measurements for total alpha and
heta~Zamma contamination were nerformed on the floors and lower walls in 16 rooms
of lower potential for surface contaminatlon (Figures 3 and 4), Smears for
rémavable.nlphn and bera contaminatlon were performed at each location. Total
and removable contamination measnrements were also performed at 38 random

focat {ons on the ypper walls and ceillngs of these 16 roonms.
Fxpagire Rate Muasurements
Hamma exnesere rates -0 1 meler ahove the flaaor were measured at siw

Vagatlang thraochast the Buiiding gsineg NalfT!: zam=ma seiatiilation detectnars

crawe caliheated aaeice with g rressurized fonlcaticn chamher.
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Paint Saapling

-Fifty elght palnt samples were collected from 100 cm? areas on the floors,
walls, ‘and ceilings at random locations throdghout the laboratory area
{Figures 17 and 18). ‘ - B _ _

Miscellaneous Sampling

Nine samples of residue were collected from floor, upper walls, ‘and overhead

structure locations (Pigute 19),

- Qutdoor Survey

Gridding

The outdoor area associated uith'Building D was not gridded; measurement and

" sanpling locations were referenced’toibuilding features.

‘Surface. Scans

, wagsover gamma surface scans were conducled at 1 to 2 o intervala up to a
diqtance of 1D meters from Building D or to the boundary of the restric:ed areaz
associated with the North and €ast sides of Building D, using gamma scintillatton

detectors (NaI) coupled to ratemeters with audible indicators. These were areas .

whera radioacdtive waste was stored, and other areas within the Building D fenced_
boundary. '

Exposuyre Rate Measurements

Exposure rate measurements were made at ! m above the surface ar six

locations {(Figure 20).

$0i! Sampling

Six surface (=13 cmY soil RAEples were cnllected from the Waste Staraye

area  (Fisure 20, Soil sampling locations sere lémited dus o conerete and

asphalt drivewavs, walkwars, and <ireers.



Water Sampling

"Flve water ramples were collected from the Ceneral Electric Plant aite,
Sampling locatjons included two storm dralns, one sanitary drain -and two gtorage
tanks (Figure 21}, | |

Roof

4.
AN

Beta-gamma scans ware conducted on the roof of Building D, usfng GY pahcake:
detectors’ coupled ta ratemeters with audible 1indicators. No samples were

collected.

Backgfound Measurements and Baseline Samples

Samples of surface soll were collected and backgroﬁnd exposﬁre rates were
megsured at 8 offsite locati{ons (Figure 22) in the area around the Ceneral
Electric Plant, to establish baseline radionuclide sail concentrations and

backyround exposure rates for comparison purposes.

Sampie Analvsis -and Interpretation of Results

Samples and direct measurement data were returned to Oak Ridge, Tenne:see

for analysis and interpretation. Residue, concrete, and soil samples were

" analvzed by solid state gamma spectrometryl Radlonuclides of_priﬁaty interest

wera Co=~60, Cs~1137, Th—228@ Th~2)2, and U-238; however, spectra'weré'reviewéd for
nther identffiable radionuclides. Smears, and the water samples were analyzed -
for gross alpha and beta contamination using a Iow-Background proportionsl
counter. Paint samples were anralyzed for uraﬁinm and thcriﬁm by neutron
activation aﬁaiys{s. Results were compared with NRC guidelines, establ{shed for.
release of facllities for umrestricted use, (Appendix_c);

RCSULTS

Dogcupent Review

In weneral, the decantaminatinn and monitoring plans appear tn have heen

adequately develaped to ensure the NPC zuidelines werz met. However, the raport

c.




subsiited {n November 1986 did not accurately represent the radinlogical status
of the facllity, as evidenced by the initial ORAU survey."Tha folléwup tepeft ofv
July 1987 briefly summar{zed th. additional cleanup and monitoring. Bata Ln this
report appears accurate, but in ORAU's opinion the report is lacking in certain
Jetails regardlng'measﬁrement locations and an assessment of the site status,
Because of {ncomplete or inconsistent informaciosn {t was recommended to ths NRC
that the ORAU confirma;oby survey be used to independently evaluate the siteﬁ-_
’flﬂal status, rather thaﬁ atfempt'compatlson nf ORAL and licensee d#:a. ihe RRE .
Region 11l concurred with this approach. ' |

‘Background Levels and Baseline Concentrations

Bﬂckgfound>exposurc rates  and baseline radionuclide concentrations in soil .
from the vicinity of the Ceneral Electrie site are presented {n Table 1}..
Exposure rdtes rénged from 8 to 10 wR/h, at one meter from the surface.
Uranjum 238 'cuucentrations ranged from {O.b to 2,5 pCi/g. Cobalg 60 -
cuncenératiohs were less Lhan 0.1 pC{/g, and Cs~137 ranged from D.2 te

1.5 pCifg. Thorfum 228 conceatrations ranged from 0.2 to 0.4 pCi/g;_,Thf2327

concentratinns ranged from 0.3 to 1.5 pCi/g. These levels are typlcal of

radtonuclide concentrations, normally occuring in the environment.

'Yaciiity Survey

Surface Scans

Numerous smail areas of surface contaminatlon were identified by alpha and
heta;g;mmd gcans,: These areas were indicated :6 GE, and Nuclear Suppozg'égivices
performed additional remed{al actian. Resurveys of these areas after remediation
tndicated that cleanup was effective {n reduting the contaaination ta within

gaideline levels.
Surface Cnntaminarion Measurcoents
Rasylts nf taral and removabie centaninatipn measuregents are sumnarized in

~ahles 2 and 3, Alpha and beta—gamma levels were generally well hHeliw the

s
roinase sritsaria and, {7 manv instances, iess rhan the lower llzit of detectise



of the insvitument‘ating. The maximum alpha measurement was 410 ‘dpn*f.‘lOG-‘c_mz,

" measured nn the Eloor in the metallurgzical powder laboratory; the maximum -

bgtrkui:us level was 1400 dpm/100 cus2 measured on r.he floor in tha' Radtoac’tive
Materials Labotatory. Highest grid block averages were 110 dpm/100° cm , 8lpha,

and 1000 dpm/lf)f) cn?, beta~gamma,

The maximum removable alpha and bets contaminatiom: -levels wete .
1ﬂ.dpn!xﬂﬁ_caz amd 190 dpm/!ﬂﬂ‘gm?. respectively,

Expusure Rate Meg-iurements

Exposure rates measured at -5ix locatfons ranged from 35 to !0 uth

 (Tsble &Y. In addit um to r.hese individual measurements, general gam Beansg

indicated a similiar range of exposure rates throughout the butlding.

Radionucitide Concentrat{ons {n Faint Samples

Re?,ulcs of analyaes for total uranium and total thorium in- paint samples are’
presented in  Table 3. Total "uranium concentrations were less Lhan
2.2 dpm!iﬁo cmz, total thotium concentrations ranged Erom <0.7 to 2 dpmflOO cmz.

Miscel 1 aneous Samples

Kadionuclide conce.nf.rat.ions in nine residue samples collected from floor and

upper wsll. areas are presented in Table 6. Samples included dust and residuve -

~ Erom floors and overhead structures, as well as, concrete chips from fioors and .

walls. Residue samples are re‘port'ed in dpinllOO em? for comparison to tem’o'vabile' _
contamination guidelines thlo concrete samples are reporte"d in pci/g. 'Gtaniim
concenua:ions were less than 2.2 pCi/g (concteLe rubble), and ranged from lass
than 64 to 140 dpm/ 100 cm2 (residue). Cohalt 60 conrn-entrations were 1egs ‘than
.3 pCi B {concrete rubble), and less than 24 dpm ' l:iJ en? (residue); Cs-137
concentrations ranged from less than 0.1 to 1.5 pCi/g {concrete rubble), and less
than 12 two 417 dpwm/100 em? (residue). ‘Thorium 228.concen:ratlons ranged fron -

~less than 0.1 to 0.8 pCl/g, (concrete ‘rubble), _hnd were less than 11 dpn/100 en’

(residue). Thorlum 232 concentrations were ‘less g.haz_x D.2 to 2.6 pCifg (concrete

: 2 i
rubble), and less than 74 dpm/10ON cm® (residue).



S Y Surve

_S@;{S&:é Scanx

:— _' T Yalwever surface scans aof the eutdoor aréas up to 10 m fm th& bl&t!éi&
: ‘en#for the restricled ares fama. indicated no dreas ot ele#ad rdiltiet
¥e¥etm Randon bﬁﬁﬁ*gm& scans of the Bullding D roaf alm d!é au S{anbtfrm
&nns 9: alevarsd éimt radist ton or the prennce of :omwinuiam LT T ~'

Qama__e.st ratas maau:ed at soil sampling Iocations tangca frous, ta
»_-— Hznll"h v}:th {n _average - euponure rate at | meter of 10 wR/th.

ﬂférdiﬁﬁm_'-._l,i-‘:s Q@?iﬁft&tien& {n Spil Samples

i Etsiiu

ate presen;eé-_':'n Table 7. Cobalt 60 and U-238 levals ware less thn “—hﬁﬁt
- -11:& of 6ema-§tan for the instrumentacion (0.1 and 0.7 pc.i[g mspecuvﬁﬁ‘

'C—éﬁiﬁn 13'? Jangt! tram B.5 tu 4.1 vCifg, Th=228 rafiged fﬂm 0.2 1:6 %4 p{:i{g, am!
%-232 reﬂﬁvgéa ftoq , f: to.1.7 pCi/g. -

_ wai.ers;mpies —‘

_ rmss— alp*xa and beta concentrations in water samples conected from storage-"’-

e -~ vanks, swm sewx:s and a sanitary sever Mne are P!'E“"ﬂ'd in- Tabh '3' R Grass,- )

-al;!-ha cqncem_rstions rsnged Etom less Lhan 9.3 te 2. l‘J pCiI}.. . ?‘ross beta |
' -concenc:ac{nns raﬂged Erem less than 0.6 to 26 7 pt:i’l. S

co_.»mafsoﬁ OF RESULTS WITR GUIDELINES  -- ¢

. NRC surface contamination guidelines for release of facillit'_ies for
,unresuicted use are presented in Appendix C. The principal radionuclides of
{nterest in Buitding h are Co-6N, and Cs-137, wrani: 1 and thorium, 'Aipba
contamination measurements in the facility were comparéd with the guideline

levels for tharium, bwecause they are more restrictive than the levels for




- .zuhcetlamous beta-gapma emitters ° sexpacted to be present at :hezsite.- ‘ﬂ_\g

_ guldelina levels selected for comparsion are summarized below: e

Alpha | ' | SR s

1,000 dpm/100 em?, averaged over 1 m? ' ..":f" ~_'-,.!;'_";5 -
- 3,000 dpwm/100. caZ, maximm in 100 cm’ ‘ e w
TR Lot dpm/100 .caz, rengvable : I s
: | - Beta-Gamme | ' e
] 2L - 5,000 dpa/100 cm , averaged aver 1 m? o o
S 15 000 dpo/100 cm . maxisum tn 100 cn __ SO
‘ : 1,000 dpm/loo ca?, removable o T e T

. guidnzli.nea., Hiacu&i&neeﬂa residues and paint samples also ¢om—qiaed fgdjomlm -
y cuucemratlons wir.hin the goideiine levels for surface’ cnntauiuatiou.

- . it —

e "_3 3"A""§po'§§ne r;te guidelines itwit the level at [ Y above " the audaca t.n
IB uR:!h ahove backgmqu or approximately 19 R/h total for the ivaudx‘h u'n..

oo i\ll e‘qusutgr fatés mmd were well balow that lewel with ‘a mim lml of----

if"€.~~_l<.onlv 6] ua!m - S v R

- ‘Said &amples wers t:oapataé to-the NRC. gui&liﬂe of 10 pCifg ot toul :hnrﬂua: =
‘ ..’:md‘ ‘m ._n(:lfg of enrir‘xed utanhm.“ Coneentratitns of 15 pm!g -and B p:ifg have
bee_n ﬁsed n‘t :sther HRC 1{eensed Ixntzu@s tor feﬁidﬁﬂ }mis Gf” Cs-£37 aaé - f
Cn-ﬁb teap_ectivelv. ‘A1l of the soll ‘semples, collected. uar Mtding D iere
: ‘.v'tvpicai of hackground tadmuuclide wmmra‘clm aml m‘u wiﬂrln these gniéeume '
Ievels.- CT e '

The water saaples were well within the m: gwideltaes for snrestricted use
{10 CFR 20 Appendix 8, Table Il, Colu=ms n.*

Preovious survews of irvenches, resciting from excavation 5f rostasinated

piping and drains, are [resented in separate letter reports.7 ¥ Trhese surveys

ig



_ (wdicated that decontaminauon of the excavated areas had also bein etfentiva in

satisfy‘lrg the NRC guideline levels.

SUMMARY
On August '18-27 1987 oak Ridge Associated Universxcin perfomed a"
conurmatory radmlogica‘i survey of the Laboratory Area of Buﬂ&ing Dy lt; the
~ Ganeral Eléctric Company Plant in Evandale, Ohio, The survey included: sutface
alpba. gamma ‘and . '&ééa-gamma’ scans, méasurenent of " direct’ and rgmbla

S emamination 1evﬂs, ‘and the measurement of radionuclide cnmentratim in' saif,_ s

paint.*residue. ami water samples. The findings {ndteate that reeeétai «zuon

e ef-forr_a have. bedd effective in removing restdual radioactive couanim:mm
;that the present radiological condicions of the Eacility sﬁcisfy thx NRC
guldelines “for ‘release for unrestricted use.

M)
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TABLE 1

DIRECT RADIATION LEVELS AND RADIONGCLIDE CONCENTRATIONS
' MEASURED AT BACKGROUND SAMPLING -LOCAT I"NS
CENERAL ELECTRIC COMPANY
AIRCRAFT ENGINE BUSINESS GROUP
EVANDALE, QHIO

Radionuclide Cdncentrauons (pCifg)

. Gamma Fxposure Rates ,
Locatfan? t m above the surface  Co—60 Ca-137 Th-228 Th-232 v-238
LR/ h : -

{ 9 0.1 0.5 ¢ 0.2b 0.3 £ 0,1 1.2 £ 0.4 <n.9
2 9 <0.1 0.2 £ 0.1 0.2 £ 0.1 1.1 £0,4 2.5 £ 1.5
1 8 <0.1 0.3 0.1 0.2 & 0.1 0.7 £ 0.3 .7
4 8 0.1 0.5 ¢ 0.1 0.2 & 0.1 0.3 £0.2 0,4
5 10 <0.1. 0.3 ¢t 0.1 0.3 ¢ 0,1 . 1.5 £ 0.4 1.9 £1.2
) - 8 0,1 1.0 ¢ u.1 0.3 £ 0.1 1.4 £ 0.4 1.9 £ 0.7
7 9 <0.1 0.3 £ 0.} 0.4 ¢ 0.1 1.2 £ 0.4 <0.9
8 {0 <0.1. 1.5 £ 0,2 0.3 £ 0.1 0.9 0.4 1.4- 21,5

Refer to Flgure 22, ’ .
bupcertainties represent the 95% confidence levels based only on counting statistics; additional laboratory

uncertainttes of 6 to 10% have not been propagated Into these data.




su'um*(.'.} AP INT SIHFACE O

SENERAL ELECTRIC COuPANY
EYANDALE, OMIQ

TmLE 2

QNTM!MTIDN MEASURBMENTS ON (RID 9(OCKS
RUILDING D '

Lex a® o  Number of TOTAL CONTAM INAT 10H: REMOY A9 LE_ CONTM INAT 10N Numter of
Flgure - Grid Blicks ~ Alghs Cdpm/I00 ent) _Pata-G. s id;w/100 ) o T » Gria 8 tocks
' Survayed Highest Grid Ranga ot Highest Grid Range of I Alphs Rangs GBels Rangs  Excesding
Block'Avg. | Measvremeats ‘Brock Avg, Heasursmants (Spm /100 ml) (dpm /100 aull Criterla
ML _ .
Flomra & Sower - 0w T 26 - M 1000 <480 ~ 1400 <y & - 15 0
Aalls : . . S ;
Upper Watls & ? _—— <2h « 37 — <488 - 1277 <5~ 3 < - 16 0
Galting? i _ .
L -8
Floors 4 Lower 4 - 110 <26 -~ 220 w0 <480 - 690 -_<3 -25 <6 - 15 1)
LI REN Co : o .
lpper Walls 3 2% - . €26 - 150 : —— <480 <3 -~ 78 < -~ 12 (]
ol Hayg? k ‘
£ -1
Tiours § | nwer ? g 120 Z s - A0 ' <480 <480 <35 -23 <« - 12 o
walis ) Co . S : : .o . )
9 -~ <26 - 37 . —~ <460 S -5 <% o

lpgor Wnlls &
Ced lnga




WBLE 2 (Contlrved)
SUMARY F 5-POINT SURFACE CONTAM INATION MEASURBMENTS ON CRID 8LOCKS
o RYILDING D _ ' :
. GENERAL ELECTRIC COMPANY
EYANDALE, OMIO
acation  Number ot TOTAL CONTAM INATIDN | REMOU/BLE CONTMINATION _ Number of
Flgsre  Grid Blocks  _ Alphs (apm/100 cn®) Bets-Gaswa_(dgn/100 cas) ' (.14 Blacks
Surveyes t 'ghest Grid Rangs of Highest Gria Range of Atphs Range Baets Range Exconding -
Block Avg, HMeasuremants Block Avg. Maasyrements 14pms100 ond) Adpm /100 cm™) Criteria
1a - /8
! foors & Low ar B 9 4% 26 ~ 93 <480 <880 . -3 G ~ : g
*6"" ) ’
Uppar wolls & . .0 - - - - — hnad -
Colling®
13 - 1
Floors A lower } 6 o . <26 - 11D - 664 <480 - 1100 <3 @& - 9 o
walis ' s . ’ : : » | » . _
Upper Malls & 4 —— <26 - 110 -  <a8g <3 -7 <6 - 190 .. 0
Calilag® .
1 -7
floors & towsr 10 ? A Q6- 718 50 @80 ~ 160 . < < e
walls _ , ’ ' : ' , v
- | . — <26 '~ 110 T e T <480 ~ 630 <3 <5 - o 1}

Uppar Malls &
Celil ng"




SOMARY OF S-POINT SURFACE

TAILE 2 (Cont Ifuad)

syiLoING it
GENERAL ELECTRIC CORPANT
EVANDALE, OH10

CONTAM INATION MEASURBLENTS 0N (RID BLOCKS

“l

Nuer of

Uppar walis
- Celling®

Locatisn Mumber of TOTAL CONTAY INAT N , ROAGN/BLE CONTM ENAT 1ON
Flgure Grid 8 locks Atpha (gpm/100 cnl) Befa-Gsani (dpm/100 cnzl : - : Brig Bioos
' Surveyed Highest Grid  Range of Mighest Grid Range of  Alghs Range Beta Range £xcoudl ng
Block Avg, Messuremants .Black Avg, Menswraments  (dpa /100 an_zi’ {dpm /100 o) Criterta ' .
L8
Floors & Lower n B 54 <26 ~ 190 540 <4B0 - 630 < @~ 14 )
Walls : :
Upper Wails 4 - 31 t—— <480 <3 ‘ , < ]
Cetting” : .
607 /6CTA
Floors & Lower 12 14 87 <26 - 150 <480 <480 S -7 « o
Walis
Upper Walls 5. — _ <26 - 37 [ <480 3 <% 0
Ceiling®
716
Floors & Lowar 13 5 15 2615 casn <480 <3 e 0
Walls ' : - ’ ' :
6 — <26 =110 ——— <480 - 1000 RL a




SIMMARY (F 5-FOINT SURFACE €

CMBLE 2 {Continusd)

ONTAM4INAT 10N MEASURENENTS ON
SWILDING D
SENERAL ELECTRIC COMPANY

EVANDALE, OHIO

®RID BLACKS

Leazat b ‘Numbsr of TOTAL COMIM INATION RDAOVAD LE CONEM IHAT 10N Number of '
fiqurs Grid B locks Afphs (dpm/100 ca) éeta-Guuga {dom /100 el Alpha Rauge 'Beta Raoge Grid B iocks
Survayed Highest Geld  Range of Highest Grid Range of {dpm /100 cmzt (dpe /100 _cllzi Exceeading
Block Avg., Messurements Htock Avg. Mensurements ' Critecia
AR
¢t tours N Lower 14 2 <26 <26 <480 <480 <y C <6 )
Walls ) ) .
S lppar Walls R 7 o <26 —= T €880 <3 -5 <% ~ 8 4]
Colling® . _
vpzzanina Lhanga Room
Floors & Lower 15 9 100 . <26 -~1%0 740 <480 - 1400 < -~ 12 % - 10 0
Walts '
Upper Nalls & ? -— <26-~ 190 . -— <480 <3 - .30 <6 - 21 0
Celflng® '
Machina Shap . Y
Floors & Lower 16 7 - 43 <26 -~ T4 <480 <430 <3 <6 o
Walls . _ ‘
Uppar Walls § 2 -— <26 - <480 <3 K
Tolling® . ‘ ‘

4Singie polnt messurements only performed,

Avgrages not determined,

v < lem

A
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o . . A . e
s . . ) v . : TLA v"’;...

[
TABLE 3 - , L -

SIMMARY OF SINGLE-POINT SURFACZ CONTAMINATION l{AgM&',‘Tg
o BIOING D )
BENERAL ERLECTRIC COMPANY
EVANDALE, OMID

Upper Walls A
Celfing

Fonat Tor® TOTAL CONTAMINATION " REMOYABLE CONTAMINAT  Number of
Maasurasmonts Alpha (dpm/ 100 c:m2) Bata-Gomma (dpm/ 10D cnz) : ’ . Moasurement s
Range of " Range of Alphs Rangs Reta Range Exceeding !
Mgasurements Megsurements - tdpa/100 ca®) (dpa/100 mz) Criteria
9=
Flose & Lower <26 < 93 <180 3-5 % 0
\wal tg -
Upper walls & <26 - 130 <483 - 830 : <3 <6 1]
Ceillng : ; .
LYy -1
floor & Lowor <26 : <480 ~ 830 ) <3 <« -7 0
Walls . » . L
Upper walls A - <26 <489 <3 -3 < -7 ’ 0
Catling :
Ly ~ 3
Floor & Lower <26 = 15 : _ ‘ <480 ‘ <3 -8 o
Walls o A ‘ ' ‘
26 - %7 ) ‘ €480 <y - 5 - <6 o
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TABLE 5 {continupd)

SUMMARY CF SINGLE-POINT SURFACE CONTAMINATION MEASUREMENTS

BUTLDING D
GENERAL SLECTRIC COMPANY
EVANDALE, CH(Q

Laest an Numbar of TOTAL CONTAMINATJOM REMOVABLE CONTAMINATION Number of
Heasuremonts Afpha (dpm/fﬂo en?) ~_Bota-Garma (cpm/100 mz) : _ Massuraments .
Range of Range of Alpha Renge Beta Range ‘Excemnding
Measurements Mansurements {dpm/ §00 cm”™) (dpm/ 10D cmz) Criteria
1t -4 ¢ 8
Floors & Lower - 10 <26 - 130 <a80 - 700 <3 ® -7 0
walis
Uoper Walls 8 A <26 - .57 - <480 <3 - § <« -7 ’ ¢
ol )
(IO
“laars & Lower 8 <26 <480 ey <6 ]
walls ’ ' '
Ypper Walls & 8 <26 -~ 37 <480 <3 -~ 5 <6 0
Colllay '
tY - 4 ’
Floors & Lowar "8 <26 ~ 110 _ ' <460 <3 5 - 8 o
Walls . - : o
2 <26 . <480 T <3 <6 0

Uppae walls R
Calling




o TBLE 3 (pmﬂnugot ‘ '

:\mapv F s!NGLt';-POIK' suaracc cmrmmmm MWEWS !
SRR oulioreG o Do . '
' GENERAL ELERTRIC CORPANY
| EYAMDALE, QW10

- Locatfon . Number of TUTAL caw[mum:m "-‘.’f - Lo REMOVASLE CONTAM AT $ON  Number of, _
Meagyrements Mpha (dp/‘lw cm"—) o Baum (@mm mz) e Msmu-uﬁﬁ
' : Raogo ot . - ' Range of . "“Miphs Range Bats Range Excondlng -
Me&smms S " Measurements (dom/100 (dpm 100 ond) Crlitarta

L1 - 12714

Floor & Lover a8 26 ~ 56 - - <480 -s500 0 R S < D
walis v ) . T N ) | .

Upper Walls & 2 <26 : <480 ‘ <3 2]
Cetitng .

589

f toor & Lower 8 T o . <380 - 1200 <3 g
Walts : ) o C | -

Uprar Walls 3 - <26 _ T <aBo . <3 <% 0
Celling :

602

Floor & Lover 8 <26 T <480 . - 1 < o
walls _ X E . , o ‘ B PR ' _

Uppor ¥ntis & [ - %26 o A g ! a6 e
Celling ; : » - . P

_ . ?":'f :
;“l R . "". .
... ] ' '.‘ . L
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| SUMMARY OF SINGLE-POINY SURFACE CONTARINALIUM MEABUREMEATS
S © BUNDING P IR
GENERAL HLECTRIC COMPANY

EVANOALE, OHIO

tocati-a Number of S S rota Cmfmil:w-f-m'. '-‘:"; L — WLE CONTAMINATION Humber of
Moasureamants ¢« Al m.(dih/wd"ém?'i" L ﬁc'?a-Gpma (um{_l_gg_glzl : ' . . . ' Veasurempnts )
R Rangs of ' . . 'Range ot ~ Alphs Range  Betfa Range Exceedlag | ;
Moasuremerits | . Hessurements . tdpm/iB0 ew®)  {dpm/ 100 om“} Criteria

e

T et

605

Floors & Lower 8 T I . <480 - <5 -7 <6 -7 0

Walls - R S N : . ] . .
o

Uipper Walls & ' .

Celling

Als5 -

Floors § Lowor . 8
Watls
ipper #Nlls B 2
folitag

<26 ) ' 3 % ¢

<26 80 3 o« .0

Ne - . SRR

CFlanrs A Lower S T , <26 - 37
walls | e
Jpper walils & 1 c <26
Calling - '
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' SIEARLY A SRR N ’ s o
taca*ion ~ Number of 'mTAL CMTM"“TIW I ‘ xﬁml.ﬂ' Mml@‘l’im Navher of e

‘ : [ 'l
Meosurement s Mpha cm/loo :mi .", L ‘seusm wp./m qz : I Moasuresecty '_._,’;‘.r "’f
-Range of S ‘Ringe of - . Mm Nangg - Bota Stmgo Excanding _;’.';'.:'
Msurmnfs : ' _ Hpnurmnn T (die/ 00 en“d fdpn/ 100 cm”) Criterta = . ::,1
. - ;

mpeby

I&1]

floors A Lowar 7 <26 « 96 ' <48d : . A o
Watls ‘ _ ' C ) .

tippar Katls 4 3 'l <48D . <3 . ‘-6 1] Yo
Calllng o o .

Jusomant .

Floors & Lowse B <26 - 10 ‘<480 - 5 © -8 - 0
Watls

Lyper Walls 4 4
Calliny

<26 o - easD _ s, L s e

1 “..
Flours & Lower 9 <26 o R & o . DA

Walls
Uppar walis & B <26 ~ 220

Cetilng )
. 14
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- BUILDING O ¢ :
GENE’RKL ELECTRIG CONPANY !
[ EVANDALE, OIQ .

’ 'l
) * ?;”wlf“ - R ) N . :
Lacatlon Numbar ot . rom mvrmh«ﬂm " a ;nmms oommmnnm Number ot
Massuremants Alphs tdpa/lm w3 kfa—m(dmilm m I- o ) : . Haas .roments

Range of " Range of . Alﬁﬂa g Bats Ranqc Excanding . ‘
| Moasurements Measuramants ' (dom/ 100 c»} wwwo en®y  Criterta o
waste Storage Pad :
Floors & Lower 10 <26 <480 - §30 3-8 <% Y '

Wolls N ' ’ . o

lppar walls & 2 <26 _ <480 : <3 <$ ¢

el ling

Ixntar 10 Figures ¥ ard 4,




BT 2 T
P T

ABLE &

DIRECT RADTATION LEVELS MEASURED AT
LOCATTONS IN BUILDING D
GENERAL ELECTRIC COMPANY
 FVANDALE, OHID

Ganma Exposure Rates @ 1 m

Locatton Roow? ' Grid Block above the aurface

' (uR/h)
l EML N, 9.5 5

2 La O, eE 9
3 617A . _ 3&, LE a B
4 I - 4 - m, A> 10
5 tho-7588 T o 10
6 -7 AN, 4T 10

ARefe~ ro Figure J.
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TABLE & ’ T

RADIONUCLIDE CONCENTRAT{ONS 1N PAINT SAMPLES
AUILOING D :
GrNERAL ELECTRIC COMPANY
EVANDALE, CHIO

Radlonuc! ide Concentrations l&prﬁ[ﬂ)ﬁ cn®)

Locat fond : Surface Grid Block : Y Total Th Total.
LSV Cailing 2 ' <0,7 <1,0
L5-} Upper Wal' . 9 0,5 . 0.5
L=y Zelling 56 <1,0 <15
RY Upoer wall 30 : <0.9 A €0,9
Sl ' uUpper wWal| 15 : <1,9 2.3
L5~1 Upper Wat! 3% <0,6 <1,0
LS5=1 Uppar wal) i : . <1,.2 <2,7
L5-1 . Yager Wall 25 <0,86 <14
A=t ' Upper Wall 24 <0,7 <t !
L5-1 . " Upger watl 58 : . <t,9 2,2
L6~ tipper wWall 54 L300 T €2.9
16-] Colling i 54 C 0,7 <10
LAt vppar Wall 21 <1,.% . <3.2
LB=1 Lalllng 15% : <0,.6 AR ]
LE=~1 tipper Nall -2 <N, @ 24
LB~t © Celling , 164 0,7 : 6.8
LA=1 , Upper Wall 69 ' E <),6 <1,9
L= Celting s {24 <07 <1,4
Lr=? Upper Wali 1€ $he2 <2,6
Li=?7 fefling . 7 . v, D <1,2
Lr-a - Celline 26 <10 <1.3
L3 Upper Wall 3 : <1,t . €20
L3~1 Calltng ] 8 . <3,8 <t 1
L1-4 Celling 4 <0,7 0,7
Ld=2/8 ' J8'sing 25 ’ - DB : 0,9
14-7/9 . Celting 24 <9,6 1,5
L=t Tolling 8 , €2,5 3.4
L5-3 fetllag '8 <!, ¢4 “2.4.
AN0% i Lwar wWali i <0.7 1,0
£0% ! oswar wall ¢ <1,1 1,98
S18 ailing o 2,9 ‘ <l 5
518 ‘ caiting 4 <,? 1.y
Varzranine Lowgs Wall 2t 1,5 e2.9
Mgzeyning Low Nall 26 2,8 <3 B
R sppar wall ~ <3,? 21,7

-0




TRLE 5 (Cont!nued)

RADIONUCL IDE CONCENTRATONS I8 PAINT. SMPLES

BUNDING D
GENERAL ELECTRIC COMPANY
EVANDALE, OH(U

Location®

‘Radlonuc)ide Concentrations {dpm/100 cn)

Syrface Grld Block ¢ Yotat ™ Total
158 Lower Wall 25 <.t 7
155 Upper Wall 4 <1,6 2.8
158 Upper Wall -7 3R 1,9
114 Cslllng 13 <0,7 <1, 9
L1=12/714 Calling 4 <0.7 <t 0
L2-6 /8 Celling 3% - «0,7 <0,7
L2-10 " Celllng 18 - «<0,7 <0, 17
L3~} Colllng ‘] <0.8 <0,9
L3=) Celllng 10 0,7 <1,
602 Lowar wall HY; 9,7 t1,0
607 Upper Wati 3 <t 0 1,9
607 Lower Walt 4 <07 <10
61% Upper Wall . R <0,4 <, ?
e Lower Wali . 7 k1,7 .8
AT Upper Wall ] <t 4 .3
MS Upear Wati g _ €},8B <37
ML Upper Wt 6 <0,? <1, 4
RIL Upper Wall g <i.0 <!,%
AL Upper wWall 2 <0.% <0,9
ML towar Wall 2 <0, 8 <t 8
AL Lowgr Wall t3 . 0,7 . <1,0.
LTI Lowsr ¥all 1% 0.9 e, 7
My Uppar Wall 25 0,4 0,3

BRefer .to Flgurss 17 ang 13,




TABLE 6

?AﬂlnNL(L[nE CONCENTRATIORS T¥ HIGCFLLANEOUS RESTDUE SAN?LES

BUTLDING D

CENERAL ELECTRIC COMPANY

CEVANDALE, OHI0

Radionuclide Cancentrations (pCi/g)

Sample Sample location? ' '
N Type - Co-60 Co-137 Th-228 To-232 0-238
! cancrete  Lh S <0.2 0.1 <0.1 . 1 <0.% - €0.3
! Tnacrete Haste Storage Pad <0.2 0.3 ¢+ 0. 0.8 * 0.2 1.5 £ 0.6 -€0,6
3 concrere 718 0.2 l.5}i'0. <0.3 0.9 QL2
. cnnrrete L4-2/8 <0.3° £0.4 <0.3 0.9 <i.8
Y concrete 151 0.1 0,1 0.2 + 0.1} 0.2 0.3
Radionuclide Concentrazions (dpm/lDO cm?)
Co-60 "~ Ca~137 Th-228 Th-232 U-238
s 6 residue L4-7/8 <15 417 t 40 <9.3 (35 < 64
® 3 " resldue Mne Qa7 22 Qo a4 . <30
8 vesidue L34 <24 <12 at o 6.9 Q10
9 residue Li-8 7.3 148 & 24 <6.5 - | 2 140 * 110

aRefer to Figure 19.

bincertainties represent the 95% ccnfidence levels based coly on counting
of 6 ro 107 have not been propagated into these data.

statistics; additional laboratory uncertainties




TABLE 7

RADIONUCLIDE CONCENTRATIONS IN SOIL SAMPLES
COLLECTED FROM THE WASTE STORAGE AREA
GENERAL ELECTRIC COMPANY
EVANDALE, OHIO

SO VRSV . — C— T3 - =

' . Gamma Expoﬂhre Rates Padionuclide Concenttations_(gti/gz
tocat(on® 1 m Above the Surface Co-60 Ca-137 Th-228 . . Th=232 . y-238

(uR/N) -
| | 8 6,1 0,6 £0,1® 0.3 £ 0.1 0.6 £0.2  <0.7
2 B 0.1 dul £0.2 0.6 £ 0.0 1.6 £ 0.6 <0.6
3 o O 0.6 0. 0.2 0.1 0.8 0.3 <0.6
4 g | L<0 2582 0.6 2000 1.7 20,3 <046
5 | R | <. 0,900  0,3t0.1 0,8 %03 <D.7
. | e | 0.0 0.5 £0.0 0.3 %0, 0.8 504 <0.5

8Refer Lo Figure 20, . o - |
PUncertainties represent the 95% canfidence levels based only on counting statistics;
‘additional labturatory uncertainties of 6 to 10X have not been propogated into these data.
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TARLE 8

RADLONUCLIDE CONCENTRATIONS IN WATER FROM STORACE TANKS, SANITARY
‘ AND STORM REWER SYSTEMS
GENERAL FELECTRIC COMPANY
"~ EVANDALE, OHIO

: Radionuclide Concentratione (pCi/fl)
Water Samples locat ton® Giross Alpha Croas'ggta

\ Sanitary Sewer 2.0 £ 0,9 6.7 t 1T
,? _ ‘. | Storm Sewer | 2.0 £ 1,5 L | 14.6 3.2.7
3 : Storm Sewer | 0.6.1 0.7 3,7 1.0
4 _ étofage Tank ROR! ’ 0.6 t 0.8
9 - Storage Tank : .3 : 0.6

MRefer to Fiaure 2i.-
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APPENDIX A
MAJOR SAMPLING AND ANALYTICAL EQUIPMENT

The disp!ay or description nf a specific product 1s not ‘to be construed

as an endarsement of that produ;c or {ts. manufacturer by the authors or their
emplover. '

A.. Direct Radiation Measurements

Eherline "RASCAL"
Purtable Ratemeter—-Scaler
Model PRS-]

{Eberline, Sante Fe, M)

fherline PRM=6
Portable Ratemeger
(Eberline, Sante Fe, NM)

Ludlum Alpha/Beta Floot Monitor
Model 239-]
{Ludlum, Sweetwater..Tx)

nberline Alpha Scintillation Probe
Model AC-3-7
(Fierline, Sante Fe, NM)

Eberline Beta—-Gamma ”?éncake“ Prote
odel HP=260
(Eberline, Sante Fe, hH)

chtureen Beta-Carma "Pancaxe” Probe
“"Madel 489-110
victoreen, Inc., Cleveland, OH)

Reuter-Stokes Pressurized Tonization Chanmber
Modael RSS-111
(Reuter-Stnkes. Cleveland, OH)

Yictoreen Nal Gamma Sciwtlllation ProbD
Model 489-55

(Victoreen, Ine., Cleveland, OH)
a. Lah=~ratory Analyvses
Low Background Alpha-Beta Counter

Model LBSLLN=2060

(Tenneirc, lnc., 2ak Ridge, ™)




fie{l{} Detector
Madel 1GCC22208D, 23 effliclency
{Prineeton CammafTech.-Princeton,.NJ)

i'sed in conjunction with:
l.ead Shleld, SPG-16

{Applied Physical Technology, Atlanta. GA)

High Purity Germanlum Detectnr
Model GMX-23195-8, 23% efficliency
(ECLC URTEC, 0Oak Ridge, TN)

Used in conjunction withi
lecad Shield, G-1b6 :
{r:amma Products._lnc., Palos Hills, 1L)

High Purlty Germaniun Coaxial Well Detector
. Model CWL 110210~puWS-S, 23X efficiency
(FG&G ORTEC, Oak thqa, ™)

Multichannel Analyzér
ND-66/ND-6B0 System
(Nuclear De.a, Inc.. Schaunburg. L)

H:ltichannel Analyzet
TP-5/11 PHA, PDP 11/05 Computer
(Tennecomp QyStems. Inc., Oak Ridge, TN)

‘High Purity Germanium Detector

" ‘Model GEN3I185, 30% efficlency
(FG&G ORTEC, Nak "tdge, TV)

A-2
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ATPENDTY B

MFASUREMENT AND ANALYTICAL PROCEDURES

fammy Scintillation Measurement

| Surface scans and measurements of gamma exposure rates were performed
using therline Model PRM=h portsble ratemeters with Victoreen_ﬂodél_&&?-SS
zamma qcintillation probes contalning 3.2 em x 3.8 cm NaI{T1) scintillation
probes.  Count rates were converted to exposure - rates (WR/h) by
rrn%s—ralibrntlng with a heuter*Stakes Model RS5-111 pressurized ion{zation

chamber at representative ongite locations.

Alpha and Beta-GCamma Measurements.

Fluors wece scannéd for elevated alpha/beta 1e§els by passing slowly over
the «urface with a Lugium Model 219-1' Propornionél Floor Monitor wlih a
&HOI cmd’ sensiii&e area. 6Lher éurfaces‘ were scanned “using -Ebefiine.
“odel PRS-1 portable scaler/rateveters coupled to alpha scintillation probes:

nr HP=26) M "pancake' probes.

Measurements of total calpha rtradlation levels were performed using
Rﬁﬂrline “‘odel PRS-l portable scaler/ratemeters with Model AC3-? alpha
ur{n;iilncinn probes. Measurement of direct beta-gamma radiation levels were
 performed  using ~Ebe}11nu Model PRS-l portable scaler/ratemeters with
%ddex {P-260 Lhin-window pancake GM proBes. Count rates (tpm)'wete'converted
to disintegration rates {dpm/100 em?) by dividing the mnet rate 'by'the 4g
efftc!uncy and correciing for the active area of the detector. The effective
window area was 59 cm? for the alpha detectors and 15 cgz for the  GY
dﬂtpptgrg_ The average backiground rount rate was abproximately 1-2 ecpm for

the aipha probes and 40 cpm for the GM probes.

Semovable Contaminalion Measurements

Cmpars for detarmination - © renuvabhle cantamination levels were enliecend

o numbered filtvr'ﬁapér disks 7 e {n dlameter, then placed in individuallv

b




labeled envelopes with the location and other pertlnen( infornnt!on recorded.,

The <mears were cnuntgd on a 1ow background gas proportinnal alpha*beta
counver,

Water Sanple Analvsis

tater samples were taugh—flltered through UhaLman No, 2 filter pApet.
Remaining suspanded Bolids were removed by subsequent filc:ation chreushi
0,49 um membrane fllters. The filtrate was acidified by addition of 10°al of ”
concentrated nitric acid. A known volume of each sample was evapatated coﬁ
drwness and counted for gross alpha and gross beta using a Teanglee Model
LB=51N0 law-background gas proportional counter.

Paimt Samples

Paftht samples were pulverized using a mortar and pestie. Neutron
ictivatinn was condvcted using a 0 mg Californium 252 source and sanples

anal yzed on a 30% high purity Gc'wanium Detector coupled to a Tennecomp pulse
height analyzer and a NEC PDP 11:i5 computer,

“oi}l Samples Analvdais

Snil samples were mired, and a3 portion placed in a3 0.5 1iter Marinelld
heaker.  The quantity placed 1n each beaker was chosen to reproduce tha
valiﬁraLLé count tng seomelry and ranged from 600 to 300 g of soll. Net soil
weights were determined, and the samples counted using intrinsic germaniun and
te(Li) dPte tors coupled to a Nuclear Data Model ND-680 pulse height analyzet
system. Background and Compton stripping, peak search, peak Idgntifi:ation,
and concentration calculations were performed using the computer capabilities
inherent in the analyzer fystem. Spectra were scsnned"fof identifiable
shotopeaks, The folluwing ENeTLY peaks were used for detefm(natidn of the

radionuclides of roncern:

Th=232 =~ 0,911 eV from Ac-229 (secular equilibrium assuned)
Th=228 ~ 10,983 MeV from T1-208 (secular vquiltbrium_assumed)
*=218 -~ 0,095 Mev fram Th=214 {secular ejuilibrium assumedi
Do-ht -~ 1,173 MeV '

Cs=1137 - Q.hk] MeV




Residue Sample Aéalggin

Residue samples were analyzed by deternining the.;#ﬂnﬁie' watght,
and performlng gamma spectrometry by counting the ssmpls -om’ sn intrinsic
germaniuvm detector coupled to a Nuclear Data Model ND-HB0 pulse height

. analyzer sysalem.

Uncertainties and Detection Limits , _ S

The uncertainties associated with the analytical dats preaented. in the
tables of this report, tepresent the 95% confidence levels for.thst data.
These uncertainties wete calculated based on both the gross sample count-

levels and the associated background count levels. When the net aanplg“éount”

"was less than the 95% statistical deviation of the background - count, the

sanpl 'cqncéntration.uas reported as less than the decaccibn capabilicy of the
measurement pfﬂceduve. -Because of vartations in background levels, sﬁm#le
vo]umes.or weights, measurement efficiencies, and Compton contributions from
othe; radionuclides In samples, the detecrion limits differ from. sample "to -

sample and tnstrument to instrument. Additional uncertainties of ;'6 to 10%,

" assoclated w.th sampling and Iabdragory procedures, have not been propagated

into the data presented in this report.

Ca}ibrationlhndggpaltty Assurance

Laboratory and fleld survey procedures are documented in the following -
manuals, daveloped specifically for the Oak Ridge Associated Universities’
Radio’égica! Site Assessment Program:  "Survey Procedures Manual," Reéision‘B.

- May 1987:; "Laboratory Procedures Manual", Revision 3, May 1?87; and "Quality. .

Azsurance Manusl", Revision 1, June 1987.

With the exceptlon of the measurements conducted with portable gamma

‘geintillation survey ~eters, instruments were calibrated with NBS-traceable

standards. The calibration'procedureé for the pdrtabie gamma instruments Are

performed by comparison with an NBS calibrated pressurized ionizat{on chamber,

b3




ﬁmiity contraol procedures an all instruments lncluded daily baqk'gmuad
o ~ and check-source measurements to confirm equipment operation within acce;table
= . sratlatical flurcruatlfons. The ORAU laboratory 'participatés fn the EPA- and

[ E'L Ouality Assurance Programs.
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GUIDELINES FOR DECONTAMINATION OF FACILITIES AND EQUIPMENT
. PRIOR TO RELEASE FOR UNRESTRICTED USE
OR TERMINATION OF LICENSES FOR BYPRODUCT, SJURCE . . . .
- OR SPECTAL NUCLEAR MATERTAL | o L

U.S. Nuclear Regulatory Commission .
Divigion of Fuel Cycle & Material Safety
uashingcon, D.C. 20555

July 19822




The instructions im this guide, in conjunction with Table l,ISpecify

the radionuclides and radiation exposure rate limits which should be used
in decontamination and survey of surfaces or premises snd equipment prior
to abandonmen: or release for unrestricted use. The limite in Table 1 do
not apply to premises, equipment, or scrap containing induced radiocactivity
tor which the radlological considerstions pertinent to their use may be
dirferent. The release of such facllicies or items from regulatory costrol
is conqidered on case-by~case basis.

1.

The licensee shall make a reasonable effort to eliminate resldual
contamination. '

Radinactivity on equipwent or surfaces shall not be covered by palnt,
plating, or other covering material unless contacination levels, as
determined by a survey and documented, are below the limits specified
in Table 1 prior to the applicstion of the covering. A reasonable

effort must be made to ndnimize the contamination prior to use of any
covering. .

The radioactivity on the interior surfaces of pipes, drain lines, or
ductwork shall be determined by making measurements at all traps, and
other appropriate access points, provided that contamination st these
locations is likely Lo be representative .of contaminatiosa en the
interfor of the pipes, drain lines, or ductwork. Suvrfaces  or
premises, equipment, or scrap which are likely to be coataminared bus
are of such size, construction, or location as to wake the surface
inaccessible for purposes of mneasurexzent shall be presumed to be
contarinated in excess of the limirs,

“pon request, the Commission may éuchorize a licensee to relinquish

possession or control of premises, equipment, or scrap having surfaces

contaminated with zaterials in excess of the limits specified. This
zay include, dutr would not be lizited to, specisl circumstances such
as razing of buildings, trensfer of prezises to anothe. orgaaization
continuing vwork with radioactive wmaterials, or conversion of
farilizies to a long-term storage or standby status. Such requests

Cmuscl

ae Provide detalled, speclific information describing the premises,

. equipment or scrap, radioactive conztaminants, and the nature,
extent, and degree of reridual surface contazinazion.

by Provide a detalled health and safety analysis vhieh reflects that
the residual amounts of ma:erials on surfiace areas, together with
other consideratiers such as prospective use of the prexises,
ceulpment or. scrap, are uu‘.ke‘v to result in &n unreasonatle
risk to the hezlah and safety cf the putlic. ‘

Tricr o relvase of precises for unrestricted use, the licersee shall
:ake a cosprehensive  vadiatien  survey which  estehiishes that
cotizaminazizn &s within the lizmits specified in Tahlie 1. A copy of



the survey report shall be filed with the Division of Fuel Cycle and
‘Materfal Safety, USNRC, Washington, B.C. 20555, and also the
Administrator of the NRC Repional Office having jurisdiction. The
report should be filed at least 30 davs prior toc the planned date of
abandonmeut, They survey report shall:

a, ldentify the premises.

b. Show that reasonable efforc has been made to eliminate residual
contamination. :

C. Describe the scope of the surQey and general procedures followed.

d. State the findings of the survey in units specified in the
instruction.: )

Following review of the report, the NRC will consider visiting the
faciliries to confirm the survey.
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