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STATE Of Wi\SHINCTON 

D1:PAR"fMF.NT OF HEAL:rt·I 
DIVISION OF ~,\nlATION PROTECTION 

0006056 
·AlR 00-1012 

7171 C'konwolcr l,1n<, BMi;. 5 • P.O. Bo• 47027 • 0/ympi•. W,11hi11CfrJn 98504-7827 

7L>ll R<foy 1•000·8:JJ•GJBB 

Mr. Steven H. Wisness, Director 
U., S. Depurtmcnt of[incrgy 
omcc: of Site ScrVices 
Richland Op1m1'tion~ Office 
P. 0. DoK 550 MSJN A S-1& 
Richland, Wa.~hington 99J52 

Dcnr Mr. Wisncss: 

October I 8, 20()0 

i, .:20Xl 
By lcncr dated March r,-+999; the Depnrlment of Health (DOll) notified you thnt, due to the 
DcpJ.r1mcnt of Iincrgy' s {DOE) privatization efforts a11d the resulting public access to scvcrnl 
locations on I.he lfa.11.forc.l Sire, determination of compliance wilh lllr ernission standards must 
lake into consicleratlon ll1osc loeatio,1s wherever the publlc htis \lntCStrictcd access on the 
Hnnford Site.· Attached lo tlwt Jetter WllS a copy of DOH's rclalecl position pnpcr of the same 
clnlc. J\t the meeting held on April 18, 2000 11.mong representatives of DOE, the llnviro1U11cnlal 
l'rotcclion Agency (EPA), nml DOH, lhe DOE reprc:Scntativcs expressed concems regarding 
poriions of the posilion paper. As a result ofll1c concerns heard, we are writing to clnri fy ccrlnin 
llctails, '1l1is letter S\lJ)ercctle~ .n11y prior correspondence containing policy guid.nhcc on l'hls 
mottcr. 

Of concern to ))OR was the description in th,:, position pnpcr of Iha MEI ns 11 "real or 
hypothetical person," This reference comes from the c,cisting dc.linition of "MEI" set forth in 
WAC 246-24 7. Consistent with these regulations, in response to the chnnging (lccessibilily of 
ccrt~in locations on the Uanforil Site, it is our intent lo requil1:I tl111t caleul;;ition~ for the Miil, for 
purposes of determining whether an crtrlssion source is a major or minor emissicm sourcc, now 
ineh1<le those buslnesses that nre now localtld <>n DOE-owned, but unrestriclcd, land. CAP 88 
runs for d<.?(crmimition of nnin>al compliance with stan<lnrds must also now jnclud,;: those 
busincss~s that urc now lc:icatcc\ i'lt unrestricted areas v,,i1.hi11 the llanforc.l Site. V/ith respect to 
::iculc releases, cn!culo.tions to determine: resulting emissions may be required at ony unrestrictc<l 
nrcn, now including the actual business localions ~l tl1c Hanford Site, If future private 
businesses nre located on DOE-owned but unrestricted land, lhe MEI mny have to be 
rcc::ilculatcu at thnt time. 

o. 
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r, u.:i 

l would nlso like to restate my willingness to work with DOE and El:'J\. on specific requirements 
for facilities that might l;ccome major emissloo units as a result of this recalcl1lation, while 
cnsi.1ring Lh" propi:ir r,rotcction of the public. We are also open lbr discussions on llpptopriate 
close calculations and or· moniloring data that should be used in very close proximity to 
unrcstrlclcd b1,1sincsscs where C/\P-8& is not useable (e.g. wi\hin 200 m&ters). 

lfyou bavc nny questions, please contact me at (360) ;!36-3261. 

Sincerely, _.,,.~ 
~J1"'!-~A-='<-- -

Allen W. Conklin, Manager 
t,.ir Emissions and Pefcnsc Wllste Section 
Divlsion ofl{fidiallt'>n Protection 

AWC/jr 

cc: Jerry Leitch.. EPA 
Jerry Henscly, Ecology 
Ron Skinnarh-mcl, Ecology 
Poug Shciwol,d, UPA 
John Rricksou, WDOH 
Lilia Lope?.. A.I\. G 

f'A x £ D ; ;:b-u.1l _/(.ji~;;,1) - .,.,:(Jr:,%:;, 

~003 
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••• Puttins Technology To Work 

Dale January 31, 2002 

Glen Chronister 

From Ga.bric! Mapili 

Subj~t 224-T NDA of tanks in the cells 

021 13/02. 08:80P P . 001 

Project No. 200 ADP 

I ntcrnul Diatrlbut'ion 

H.am,JE 
Johnson.ML 
Mapili,GM 
Smith, ~JJ-I 
F•ilc/LB 

224-T Nondestructive Assay of Tanks in Cells A thru F 

The Pacific Northwest National Laboratories Nondestructive Assay Center was 
contracted to perfonn nondestructive assay (NDA) of the tanks and other miscellaneous items in 
the cells of the 224-T building by the Fluor Hanford 200 Area Decommissioning Project. Due to 
safety concerns, the tanks were to be assayed by remote- means. A High Purity Germanium 
(HPGe) detector was m.ounted on a crawleT that was operated remotely and positioned the 
detector as necessary to perfonn the assay. A total of twenty-one tanks and boxes were assayed 
between August 14. 2001 and December 17, 2001. 

One criticality control for manned t:ntry into the cells js a cumulative rollup of 450 grams of 

Pu-239 in ;,JI of the t<ltlks in the cdl. Another control limited the detector to nomi.na.lly 24 inches or 

greater to a tank until it was shO\\.'n t.1-iat the tank contained less thM 450 gr.ims of Pu-239, 

Therefore, a spreadshcer. wa.c; developed rh:\t. would calculate the amount of Pu-239 immediately 

after completion of the 1',;"'DA count. Copies of the lipreadshect for each of th, tanks arc ir,cluded as 

an attachment. 

To ensure th:it accurate measurements were ~rforrned, the HPGe detection sys tern wdS 

calibrated each day prior to performing any measurements . Included in the cal1b!iltion were an 

energy calibration and an efficiency c:ilibration. A NJ.ST traceable ~oun:e was used for the 
calibration. A control chart was also utilized to ensure tl-iat the system was functioning nomially. A 

copy of the Cect.ificatc of Calibnition for the source and tlie control chart are inch.idcd a:i 

attachmcn ts to this letter. 

Errors are reported at the 1-:sigma level and are ba:sed on counting statistics alone. HPGe 

systems gencrnlly have between a 2 to 5% totil ctTOr. A 95% confidence interval is repres<:nted by 
1.96*sigma. A chartwit.1--i the measured value for Pu-239 and P..m-241, along witJ1 1 "sigma 2nd 

1.96-"sigma are included as an attachment. 

Reviewed by: ~ 



' . 

CERTIFICATE OF CALIBRATION 
MULTINUCLIDE STANDARD SOURCE 

Customer: ___ .,..C"'-A~N .... B~E ... R.......,R~A~IN~D~li~S~I~B~lE~S~-- P.O.No.: _______ .::,;4..,_8""84""?"--------
Catalog No. : _____ __;G......_F""'-000.a,.:,.,_3,.______ Reference Date: __ ___.M.LUla-J.-y_.J_l .... 9"""9'""4,.___ 12:00 PST. 
Source No. : _______ 44.__._..6'---- 1....,0,._3,________ Total Radioactivity: ____ .... 12_,~s-1____ µCi. 

Total Radioactivity: _____ 46...__.3._ ___ _ 
kBq. 

Description of Source 

a. Capsule type=----- ----~~---------- -----------
b. Nature of active deposit: _____ ___....i,a,l,8L......,........, ....... ,..........,,._,.,_..., ...,,__ ____________ _ 
c. Active diameter/volume: _ _____ ........ ........_ ___________________ _ 
d. Backing: ___________ ......_.....,_~.,__.,,LU....... ...... Jf"Ml.l...-------·-' .....:c'- ------
e. Cover: ____________ ......_.....,~........_....,....,.....u. 

Nuclide 

Eu-154 

Eu-152 

Activity. 
(µCi) 

5.69 

·1.970 

Gamma-Ray 
Energy(keV) 

Branching 
Ratio(%) 

123, 592, 723, 40.5, 4.84, 19.7, 

873, 996, 11.45, 10.29, 
1005, 1275 17.9, 35.5 

122, 344, 28.4, 26.6, 
779,964, 

1112, 1408 
12.98, 14.5, 

13.6, 20.8 

Systematic. 
Uncert. 

3.0% 

3.0% 

Ba-133 4.85 81, 276,-300, 37.38, 7.09, 17.717 3.0% 

303, 356, 384 18.4, 62.2, 8.92 

Method of Calibration 

The source was assayed by gamma spectrometry. 

NIST Traceability 

Random 
Uncert. 

2.1% 

1.4% 

0.9% 

This calibration is implicitly traceable to the N!itional Institute of Standards and Technology. 

Leak Test(s) 

See reverse side for Leak Test(s) applied to this source. 
Notes 

1. Nuclear dalll was taken from "Tab!,: of Radioactive lsolopes•, edited by Virginia S. Shirley, 1986. 

Overall 
Uncert. 

3.7% 

3.3% 

3.1% 

2. IPL participates in an NIST mcasui,::m¢nt assurance proglllm to eslllblish and maintain implicit traceability for II number of nuclide&, 
bas.:d on !he blind assay {und later NIST ccrtifica1ion) of Standard Reference Materials {Aa in NRC Regulatory Guide 4.15). 
3. Overall unc.:rtain1y i~ ca!culah:d al lh;, 99 % confidence level. · 
4 •. R.:forcncc Half liv.:s: 

Eu-154 8.8 ± 0.1 years Eu-152 

ISOTOPE PRODUCTS LABORATORIES 
1800 No. K.:ystone Street 
Burbank, California 9 I 504 
(818) 843 - 7000 

13.33 ± 0.04 years Ba-133 10.54 ± 0.03 years 

., 

QUALITY CONTROL 

tfrr.. 1- fJ /'113/ 
Date Signed 

IPL R~fNo. 446-103 
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Measured 1-sigma 1.96 sigma Measured 1 sigma 1.96 sigma 

NOA Log# Tank g Pu g Pu g Pu Ci Am-241 Ci Am-241 Ci Am-241 

A02020 A-1 6.32E-01 7.56E-01 8.75E-01 4.16E-03 4.76E-03 5.34E-03 

A02018 A-3 4.10E+00 4.31E+00 4.51E+00 1.10E-03 1.46E-03 1.80E-03 

A02019 A-4 8.65E-02 8.65E-02 8.65E-02 1.82E-03 2.09E-03 2.35E-03 

A02016 B-1 7.02E-01 8.33E-01 9.59E-01 1.67E-02 1.85E-02 2.02E-02 

A02013 B-3 2.64E-01 3.17E-01 3.68E-01 3.46E-02 3.82E-02 4.17E-02 

A02015 B-4 S.47E-01 6.18E-01 6.86E-01 2.09E-02 2.29E-02 2.48E-02 

A02014 B-6 1.74E-01 1.97E-01 2.20E-01 5.09E-02 5.57E-02 6.03E-02 

A02021 C-8 2.32E+00 2.47E+00 2.62E+00 1.29E-02 1.43E-02 1.56E-02 

A02003 D-1 3.41 E-01 4.63E-01 S.80E-01 5.59E-02 6.13E-02 6.65E-02 

A02001 D-3 1.80E-03 1.80E-03 1.80E-03 2.00E-02 2.20E-02 2.39E-02 

A02002 D-4 2.11E-01 2.31E-01 2.S0E-01 7.76E-02 8.48E-02 9.18E-02 

A01116 E-1 1.70E-02 1.70E-02 1.70E-02 3.S0E-02 3.82E-02 4.13E-02 

A01114 E-3 1.70E-02 1.70E-02 1.70E-02 1.60E-02 1.30E-01 2.39E-01 

A01115 E-4 7.20E-01 8.20E-01 9.16E-01 2.20E-02 2.45E-02 2.69E-02 

A01127 F-1 6.40E-01 7.21E-01 7.99E-01 5.35E-02 5.87E-02 6.37E-02 

A02017 F-10 9.02E+00 9.65E+00 1.03E+01 5.56E-02 6.09E-01 1.14E+00 

A01126 F-7 4.90E-01 5.71E-01 6.49E-01 2.17E-01 2.39E-01 2.60E-01 

A01124 F-8 4.00E-01 4.58E-01 5.14E-01 4.89E-02 5.37E-02 5.83E-02 

A01125 F-9 3.80E-02 4.36E-01 8.18E-01 6.59E-03 7.30E-03 7.98E-03 

A01128 F-BOX 6.90E-01 7.SSE-01 8.17E-01 2.00E-04 2.20E-04 2.39E-04 l?Gf'I0VeO 

A01123 F-WT 4.00E-04 4.00E-04 4.00E-04 8.18E-03 8.98E-03 9.75E-03 

2.14E+01 2.37E+01 2.60E+01 7.59E-01 1.S0E+00 2.20E+00 

Indicates MDA values used 



Item Io l;;,]}:;1:~t:(!I{I!~i'.::§:gjy}ij!'.:~intgf ! t@I~Ilil:Ir1t{:f t\ii:i 

Date :; {§/,?W?9f@:: 

NOA Log i}\p:(:j'f f j(:)J 

Energy 129.29 375.05 413.71 59.54 

Net peak area Activity 

Error E:.:::Y .: i,1 ·~:;_H+'q:::v=y::g;;_Hliii{j· ·1~'.~; Is This an MDA? Y or N 

Background Net peak Area 
129.29 375.05 413.71 

Count Time (sec) 

:\ti}f !:it~·gg: 

Total tank wall thickness, (in) 

· :::Tu:iltFJ@)@@:! 

Detector to tank distance (in) 

f :~:!:t:i?tit:g§\ 

Attenuation Correction Factor at Energy of Interest 

129.29 375.05 413.71 59.54 

!~1~! 1ti~f!1!,~;f ?~f 1:i;;jl~~f i~1Hll~~!l~iil:i: 
error= -0.07287 -2.94E-01 -2.00E-01 

sum = -1.50E-01 -5 .87E-01 -4.01 E-01 

l:~ni~f-:41~,~t,1;.:~:1?tr§:f'lQ!f':;;~;~;:;;~;:;~] 
error= ::\111:RiiQI'.: 
sum= 1.30E-01 

Analyzed by :@)1&1.:~pltfi\{:W@Mtmm:tfairlfitti'.Uft\\~i;@ 
Reviewed by MJim.ifttf{fi,'.(lirnj\j\:;mm@*:;flqfil!1W.@mmr:;: 

MDAValues 

uCi 

129.29 375.05 413.71 



Date :i}~}g§J.*@91:1 

NOA Log 'i!\qJJJ5:ji);JJ 
129.29 375.05 413.71 59.54 

Activity 
)f:24 Is This an MDA? Y or N 

-=""""'----+---......... ==---==""""" 0.451 

375.05 413.71 

Count Time (sec) 

if:/:.::::;:;:J::Hf •tt 

Total tank wall thickness, (in) 

(}ff:::ii:i?Jtg§:i 

Detector to tank distance (in) 

{tL::: :;,~z:;?§D 
Tank Diameter (in) 

(j{/?:?:'i?:J:?4\ 

Attenuation Correction Factor at Energy of Interest 

129.29 375.05 413.71 59.54 

!1::1!~i~I~i~::;~;:1,g~~62ti1ljt~,i~~II1icili~,li:i~: 
error= 0.0446436 1.0?E-01 9.63E-02 

sum= 4.52E-01 6.96E-01 8.18E-01 

l•ifi;m&g,41,;.~:p:;:~~:~:;!R:•:,:~,[:52,1•:;:i::::;;ill~:::'r~:@::1 

error= ')f?iAREfQl1} 
sum = 2.45E-02 

Analyzed by 
Reviewed by 

:~:::W.~t.iiU:'.@i:lt~:@t.ti:m±1.li5.v&i~t:.;ITtiliiik1m1
: 

.&ti$,mltn::MmrJitHf :tM1wt:t:@;i~i®1ri111 

MDAValues 

uCi 

129.29 375.05 413.71 



Item ID f'.:::;f{:}J:i~it::!~gfMt!B!::~~J]If~fi1!:If4~)tjl!i:; 
Date f:,! )~!4i~J:g;9.gJJ 

NOA Log i?,\q_i)J~;)X;/_":::) 

Energy 129.29 375.05 413.71 59.54 

Net peak area Activity 

Error (7? ;~,:;::/,f\r !t}Tt!¾Stt.:r :;:;: :Jt:~if:!:ijl · - -~~~?~: Is This an MDA? y or N 

Background Net peak Area 

129.29 

Count Time (sec) 
:u,:.:,_::, 'TV:?60::&i 

Total tank wall thickness, (in) 

t:Lfit\: J.l;?§1J 

Detector to tank distance (in) 

i}/t·:);:~1,;gt} 

375.05 413.71 

Attenuation Correction Factor at Energy of Interest 

129.29 375.05 413.71 59.54 

l li1!t!111!!:::;;~:;:1IJ;!~~,~o!l~:f l~1~l!~f ~:i~ii'j~ll1l~i~1.i,\lif ! 
error= -0.07287 -2.94E-01 -2.00E-01 

sum = -1.SOE-01 -5.87E-01 -4.01 E-01 

1:~m12~41?P~lf~:1e!:@:iii;&f[g'!f.~~t~ijMt]'ij 
error= kt~~P~siii:: 
s~m = 3.82E-02 

Analyzed by 
Reviewed by 

:@•:'f.4,~p]j):Jf:!~i;p,jDti:It:lJ@flmtftltisf!i{•i:t 
iMJ~mlto.T:i'\i;iff.JMiisi.ilal\@W.¥1:Mflt,ll\} 

MDA Values 

uCi 

129.29 375.05 413.71 



Item ID Irt:_i!li[Itg~'i I{~;:!p!f:!~ i f:sij:;f:_jq'.~:I:i;[:Itt] 
Date [\~l;}Q}gQ'.~1/ 

NOA Log \~~IJ~§.:{t(:f 

Energy 129.29 375.05 413.71 59.54 

Net peak area Activity 

Error t:::='l' <~r ~~:;;:,>r'·::'.''r~ ::::<, ::::,:::,:r,:,~1 ,: __ .}~:1; Is This an MDA? y or N 

Background Net peak Area MDA Values 

129.29 375.05 413.71 129.29 375.05 413.71 

Count Time (sec) 

f :t:/tl?'i)~fi:-fi::: 

Total tank wall thickness, (in) 

J/i;::,:·:,]t j}f(,~:] 

Calibration Distance (in) 

t:fr.iij)fi!iff {/g4:·; 
Detector to tank distance (in) 

:::::::::wf::iat¥i I 
Tank Diameter (in) 

t?:·,:JF!:iiiii~Q:i 

Attenuation Correction Factor at Energy of Interest , 

129.29 375.05 413.71 59.54 

l~il'f.~;~i~!\;lil!ill~i,!l~!'.~~1~11li 1~:1~1,~~ia.i: 
error= 0 0.00E+00 0.00E+00 

sum= 0.00E+00 O.00E+00 0.00E+00 

1:~m¥J~1, n~:::p:o~:1.1r§:_::H-1t1~j1:0fa::gg::;:;:J 
error = )fil~PRif-Wh 
sum= 8.98E-03 

Analyzed by 
Reviewed by 

:S,/M?t.i!l[JMii1
1: 
1i}fl!Jtt:.t1t.41$l~:@li.J~@@llt:0 

:r&t:im1m\1~rn¾flrtrt!.~;1iMlii1fffI@ll(ml!#1: 

uCi 



Item ID ;!::};:_:!(!:::::i1~~:\i:;:;g;~r1:,r:::B~Hf:E:t.~t~i:~;Jrl:li:i::;I 
Date Yf~l}P!f.Pg.:r 

NOA Log ::){pj}}t4:i;:]:fj 

Energy 129.29 375.05 413.71 59.54 

Net peak area Activity 

Error r:·= -~~g;j a=-- :.:.:: ::;.:~:~;f .;,::·:: ;:,:;:;·; ~·;j · _·}{:~·!: Is This an MDA? Y or N 

Background Net peak Area 

129.29 375.05 413.71 

Count Time (sec) 

er=:: ::::-??::~eyq\ 

Total tank wall thickness, (in) 

::f:ii:=:u:,: ::::?r~:i:: 

Detector to tank distance (in) 

?"£::;.:i~:·)~K~?~fl 

Tank Diameter (in) 
(j(:':i;:i,i{!'f:ii4{[ 

Attenuation Correction Factor at Energy of Interest 

129.29 375.05 413.71 59.54 

error= 0.0241318 4 .90E-02 6.12E-02 

sum = 3.41 E-01 4.58E-01 4.56E-01 

l•~m:2~4:,,:jp;:9.~§lle~•::y.J::1t::t:•::m1fgf 
error= L}hll:ll;~Qij) 
sum = 5.37E-02 

Analyzed by 

Heviewed by 
1$.?M.gp:!f Pt!l@~i!I@t;i,trtt\~#t:;i;iJitit}tl}\tlfW 
.M.,:!itnJt..ttWM@f:fJi;;J,#.'}@f:;;{f!tti:t®N#~i@; 

MDA Values 

uCi 

129.29 375.05 413.71 



Item ID fl~k;!l}~j/\itl'.;j~i,mtf :§lm111~:lirl1:1~:f if1li 
Date ffI:~rlP:!~I?:Q}] 

NOA Log ;:*:9{1:@.:§i:t{F_(j 

Energy 129.29 375.05 413.71 59.54 

Net peak area Activity 

Error , . : :r: .'.iA'<:g,1:>~::;·;-!8~r?:H::L:i¥:'~i1:~~, . ~:;2~H Is This an MDA? y or N 

Background Net peak Area 
129.29 375.05 413.71 

Count Time (sec) 
. i:E;:·#iiji)$:gq: 

Total tank wall thickness, (in) 

c?\/,\:F\¢1Ji?.~i: 
Calibration Distance (in) 

Ft .·.-_f ,'.ifoj~t::?.li: 

Detector to tank distance (in) 

:::,::::2::i]fi70g~} 

Tank Diameter (in) 
. !'ii{;.;_·.;·ji:"i#&-: 

Attenuation Correction Factor at Energy of Interest 

129.29 375.05 413.71 59.54 

i i=;:1:; ;),:1:t'.~;;\~rtt;1~r i~~lif {(~ijl~!J:~~;!Ji!I 
error= 0 5.47E-02 5.46E-02 

sum= O.00E+00 3.42E-01 4.36E-01 

~m1B~~1::::~;:gqp9~g::i:Y:]~1\1;:;::w:::::::;Jt~1~Q~:1 

error= iri1:\1:QJ.;1~} 
sum = 7.30E-03 

Analyzed by 

Reviewed by 
Ai:•;M~P.'!(bit~tf t::i:1&.iltJ;j\;\1if ;tt~I~wg;f!liitti: 
J&tJiinlttnt1@tf\::lJlWIWAW[l;f '%:itiil~¥l!tt: 

MDAValues 

uCi 

129.29 375.05 413.71 



Item ID ::!'t:1i:t:::•:l?Z;Iili;~:~$'.i:@:g~ft~:;i i!:r1! tZ::Il)r;m:::::::1:1;01(1]:~ 

Date i;}i$,1:1JJ!*Im1::J 

NDA Log '.!~:~Jg'~}j}]]i( 

Energy 129.29 375.05 413.71 59.54 

Net peak area Activity 

Error r ' :·:,:~::~~rl=d'. ·.:j.'';;:~~r0i)'.::'.5':'M:·~:~: -~-~-:;! Is This an MDA? Y or N 

Background Net peak Area 

129.29 375.05 413.71 

Count Time (sec) 

::::
1:•:•\·••• :·:;::;1www: 

Total tank wall thickness, (in) 
=::,jf;{\)·:=:{i;g§;i 

Calibration Distance (in) 

... ·, (:,!);i:J{:g4::: 

Detector to tank distance (in) 

:: L:::iii::-\~1}i$'.: 

Attenuation Correction Factor at Energy of Interest 

129.29 375.05 413.71 59.54 

l!::il!]~!(l,j:i'i~~:i![l~i~;:I:;~~,ir1r Jl~:·ii:~:i:l;:~11{; 1 
error= 0.0235544 7.01 E-02 8.31 E-02 

sum= 3.12E-01 3.82E-01 5.71 E-01 

l!\rrtfg*1:··!p~:gmr4~:~::::~n:i1:~::::~:~,,:.:,:::::i/i:~tr:i~;:1 
error= ill~;jjigJ;flif! 

2.39E-01 

Analyzed by 
Reviewed by 

:~::tl~@l!i•i·:,;;i;/t{!I.@t;1@l@#:tjf0i1~1tt;{:•;J 
•M:::~mitn:ttt·!Jt::t:i:rn,t?li@\;tiii~1'.1twu: 

MDAValues 

uCi 

129.29 375.05 413.71 



Item ID :i:{:t}t~if1/:!'.::::(g~~\tjlf {lgif!!~t~:i'.::\;l:1l::[!ii::;[~I\;:::'.W 

Date dUHi!/?9:Q)] 

NOA Log [:~9f1§Z)i\1f 
Energy 129.29 375.05 413.71 59.54 

Net peak area Activity 

Error p :,<';.::~-~~~fS{;~ ; :: J~~~Pf';,'$'{-~~~n . -.. 1:T,::l~: Is This an MDA? y or N 

Background Net peak Area MDA Values 

129.29 375.05 413.71 129.29 375.05 413.71 

Count Time (sec) 

F: '.r:~:'/J~qq/ 
Total tank wall thickness, (in) 

L::1::fii:iJfl'.§:i 
Calibration Distance (in) 

l,' =:)'('}}ii}*-1 ! 

Detector to tank distance (in) 

L\\?=::@1:)~~:: 
Tank Diameter (in) 

iE::%Ji:f--:4ff 

Attenuation Correction Factor at Energy of Interest 
129.29 375.05 413.71 59.54 

1:::,:,::'':{i@~i$g:py=::::+(6AJ~§$l:\kH@lb\:JM~g)1:jl}1.Zgi$.~I 

l[;l~i~f lil;:::;i!l~i;:;i~ili:~!!~!f ~;;:1~;)!1\l~~ 
error= 0.025562 5.35E-02 8.19E-02 

sum= 2.55E-01 4.74E-01 7.21 E-01 

1~rn~g:4:1Hft,:~:ge~§.s:Bf :M11:;D,?1;:;::i:;:N 
error= 't ::§:;?@§SQ§.i 
sum = 5.87E-02 

Analyzed by 
Reviewed by 

@tM.i i1JirnJi;i:iJ:@C:%rnri:itm:~i-iimI11~1m::::: 
.M,,;$.f:n:if!:t·tJ}:~;WIIhtm.£%1!1JMi:Ji:~f:WM}:;:'i;'i 

uCi 



Item ID lit''.')i:i;;::II~~:;:~g~J!t~}{i~JJ:[§:g~p,l~:J'.!1'./:i'.l:B.~1:HI 

Date i~@Q(fqq}) 

NDA Log l/fpi:J[g~:::!!J 
Energy 129.29 375.05 413.71 59.54 
Net peak area Activity 

Error , ,::: )::",~ 7~~r :r,; ,;:,: :,,, (i:$~{r :i+Z''.:/ ~~, ... ·::·; :~~ Is This an MDA? Y or N 

Background Net peak Area MDA Values 

129.29 375.05 413.71 129.29 375.05 413.71 

Count Time (sec) 
:; ,::i::?tr:eyg9,;_; 

Total tank wall thickness, (in) 

L\'::\dfiigfj 

Detector to tank distance (in) 

:r:: :::r:t1:£§i 
Tank Diameter (in) 

{\/\?t/IJg::) 
Attenuation Correction Factor at Energy of Interest 

129.29 375.05 413.71 59.54 

1•Yi#%fh~1,•EY:};~,;,,w(,£:iGt:tf+::A:ft / '.Diih1:Jj ~t:::t:t:tntg:J 

~I~!!11iii;l;/i1~f:1!1t:ij:lilil~~]{'g~l~i:~i;:;:i!l!!1!1Wj;i:l 
error= 9.89E-03 6.18E-02 6.86E-02 

Sum 1.52E~01 6.85E-01 7.55E-01 

1:~mjg4,.,1:t:~RPP.Pfr:iJi\?r·:~wM1i1f~i:;1::~'~~::1 
error== /Aig;§f PP': 
sum == 2.00E-04 

Analyzed by 
Reviewed by 

:@::r.vtg;MJf :iti;::;;;;uirn:;;tmmt,1tt%·mt@1wmru 
rv1:~•mirno:r:r:1Ji:n=i./i:1;:: i.::mtflJ&lttiMW1itt:i:-:;,: 

uCi 



lte m ID ]t?'i)f:[iti 1=t;:~ ;'.~g~~)rl.~i§l;f ~~t1-'.!l!'.'-':t~i!l:1;::rtl:~};Ii~ 

Date \~?,/:fn~ Q9,f: 

N DA Log /\•?-q:t't mXJ 
Energy· 129.29 375.05 413.71 59.54 

Net peak area Activity 

Error rn~~~gil' {b:=;;'':}):il;,\·J\T{•i\i\F\:}t/ I·· :· . '::g~:~ Is This an MDA? y or N 

Background Net peak Area MDA Values 

129.29 375.05 413.71 129.29 375.05 413.71 

Count Tir11e (sec) 

::: : }t'.'.i :'.A!P9ti:'i 

Total tank wall thickness, (in) 

::::lii:=::~JJi)iJJ?i 

Calibration Distance (in) 
!'. jJ')@f}i{~41 

Detector to tank distance (in) 

l<-::::: :::I)L:}.,§~:: 
Tank Diameter (in) 

1::it:\}¥;rn;:1~I 

Attenuation Correction Factor at Energy of Interest 
129.29 375.05 413.71 59.54 

:i:11~1I1;1
t
1_:>J:i~Ji~,r~:1::;;!i:111!i~16!~1, 1111:t if ;1;1 

error= l 0.6334506 I 0.00E+00 I 0.00E+00 

sum = 9.65E+00 O.00E+00 0.00E+00 

,~m:~4:11::;p:::p:~9:gzr1:::::B:J::.:::::l11~:;~~{;:l:~:;'i:;;tgif 
error= :l?{?fJ.;;qgj 
sum = 6.09E-01 

Analyzed by 

Reviewed by 
:~JW.:?.P!I\5itim@fatrum.{1fti%ti:.:JMf t;f !~ff! 
J\\f i$:.milnWh@1[1if,1m11i@f{jit:if]tilillf.t®.'i 

uCi 



Item ID :I;\i:1-:tlf:(;;;;;t:)g[ f J.7ltf ;pft!llQ?-!J:iitiii~b?);]i]t~::::;i) 

Date d:::Jpf:~Zg;g=or: 

NOA Log /f9?i@1}'.Fi) 
Energy 129.29 375.05 413.71 59.54 

Net peak area Activity 

Error F; :t ::=:? 1t:Sr;:[:??'::':' ::\;:w::::::p1=,;::::y,:;:=:;:;;;{{'. :.::1 -- __ '?-~~ Is This an MDA? Y or N 

_ I _ _ o.2s9 

Background Net peak Area 

129.29 375.05 413.71 

Count Time (sec) 

;-:·i{!}:?0:\\§:qg) 

Total tank wall thickness, (in) 

'./if i:f tk:J:J/?.~:! 

Detector to tank distance (in) 

\j:)(:f\;JyJg~I 

Tank Diameter (in) 

ffir!!=?:If 'ii:I*:! 
Attenuation Correction Factor at Energy of Interest 

129.29 375.05 413.71 59.54 

f 1lll~i:l;;~:~8ti~:1~1:i~:£ie.i1lii~!~:iQ
5i~!~i~l~~!,~~4.iif,o.;a.:~: 

error = 0 O.OOE+OO O.OOE+OO 

sum == O.OOE+OO O.OOE+OO O.OOE+OO 

1~nv~~~1:)~;:ip~~rn:~~Z1t'PJ'~~i~~::;1::rn0m::::@t 
error= fo4)pgg;;;g;n 
sum = 2.20E-02 

Analyzed by 

Reviewed by 
:@:•:1&1iAl.l!~\¥,tmi.iirlii'liJJ.iii,:i;:;:;;trtt:t;mf Jii: ttJ:: 
w=::$m1ttt.\Ht(it1i1t:ir&ttw+@m:twr~:-::trrr 

MDAValues 

uCi 

129.29 375.05 413.71 



Item ID ·:::1~,;;;:,~IiiltI:::g_:?,~f!Ri£ft))R@g4]11~};ilq!Ijl::\\! 

Date [;\1tg(@iPQ't: 

NOA LOD '.:8:Pt\W.~if\tij 
Energy 129.29 375.05 413.71 59.54 

Net peak area Activity 

Error ry:,::::::_:~i~~f j: :;;£,.:: t:: :1 :::::: :::::,)Ji)(:::;:.::::9 : --- ~~:T~ Is This an _MDA? Yor N 

Background Net peak Area MDA Values 

129.29 · 375.05 413.71 129.29 375.05 413.71 

Count Time (sec) 

r:: ,?::.:;_; ::;;)$qg: 

Total tank wall thickness, (in) 

(:/}t@i:A:P::?§!:: 

Calibration Distance (in) 

t:Ii\i:i::1I!l¢.¾.:l 

Detector to tank distance (in) 

f :::::1:J@~:@1\?.i:: 

Tank Diameter (in) 

HC:)f!::iYLBBD 

Attenuation Correction Factor at Energy of Interest 

129.29 375.05 413.71 59.54 

!1l!!::irf ~i:;:;i:t}~
1iit!l!!:;1i,!IQ~~~l~!!lli~~f li8i~ 

error= 0.0197702 O.OOE+OO O.OOE+OO 

sum= 2.31 E-01 O.OOE+OO O.OOE+OO 

1:~m:i?#1: ::~;,~r~e§9::lw~'it::\Mlt:1:1~:;q 
error= r.rr;;g~g;;~n 
sum= 8.48E-02 

Analyzed by 
Reviewed by 

:@;:@?t.1l.tl~iMMiittlMtNiitiii1tiltii1ft::tt@1): 
wl:$m.l:tttfW¥l~t(%W0W:ttt\\i!@M}f¼\~l@:i~;: 

uCi 



Item Io :.: :::·} '. _'t:· \'.fi~~~~Ti~rpiiHtti_~1'_},:"·\\__;; ... ,,::=:; __ ; 

Date )i/}p1,zy/:~:P.PJ:: 

N DA Log l:AR?~9~:i·;~Ji{ 
Energy 129.29 375.05 413.71 59.54 

Net peak area Activity 

Error ,_2 .5:1~~~! :: : ''_i;d,ji'.~~, , /; ·: 1ffl ··· 0~j~~ Is This an MDA? Y or N 

Background Net peak Area 
129.29 375.05 413.71 

Count Time (sec) 

::: i:i:Ji:::;::;:$QQj 

Total tank wall thickness, (in) 

::'.\:TJ\:·1q'..g!fi 
Calibration Distance (in) 

}/:{{_":" }A:i'±:tt 
Detector to tank distance (in) 

C:?5:::'f(;t.}?f{ 
Tank Diameter (in) 

th::::: :·:=\?=f j".g§J:: 

Attenuation Correction Factor at Energy of Interest 
129.29 375.05 413.71 59.54 

:~1:111a,'.i:~::::t:~1;;1,~i~~:1~'.l 1!:~,;1~:!:1it~~:1i;:111:r1~-~lil1ii~: 
error= 0.0569252 1.22E-01 8.20E-02 

sum = 3 .52E-01 4.63E-01 l~~;•Q1 
': , • • .. 

!Am~4-~_(p~:g~,~~~ll:5,i&J::_:;::\¾t?f:~:;:(i)u 
error= f)§;~~$§2Qlf; 
sum= 6.13E-02 

Analyzed by 
Reviewed by 

:~:.J&1~P.if.LitBW:;:tmm:@t%:Mlt!t~w.WiJ,;:it&1.::: 
M?imlln::Ji:JJt:tif-:.3thi@@;::g:W\f~)j!t:mlI 

MDAValues 

uCi 

129.29 375.05 413.71 



Item ID i:~;:;:L.&:::tsI,,iigg:~~l~rt@:i;H1ijt~:}j)[_)~l~;f!{] 
Date L} Jg/4/g;g'q}} 

NOA Log i/~p?,Oi3.:·3}}::.) 

Energy 129.29 375.05 413.71 59.54 

Net peak area Activity 

Error r,:::,: ;4:f~=~F/' ::::::\L::: :::/ ir: :?t'. -· ::: ,: :',, _· · -~:~!T Is This an MDA? Y or N 

Background Net peak Area MDA Values 

129.29 375.05 413.71 129.29 375.05 413.71 

Count Time (sec) 

r:_::.:;::.r.;::)t:~iJ,P:! 

Total tank wall thickness, (in) 

fft=:·\:j\:.:.;:q;g~i . 
Calibration Distance (in) 

ijf{ii?i.i :~:t:; 
Detector to tank distance (in) 

[-::::;,:. '.:::t':'ii:~t:~i~:: 
Tank Diameter (in) 

i}/J:L{/::19.:~:: 

Attenuation Correction Factor at Energy of Interest 
129.29 375.05 413.71 59.54 

Jl!!il 1~:I~-~ti1l~~lf!i!llll.i:it,~~~:;f i.ot®.!:i!iii1~1:!~wi~~i1

~ 

error = 0.0527803 O.OOE+OO O.OOE+OO 

sum = 3.17E-01 O.ODE+OO O.OOE+OO 

IAimS:?41i:::~.:q~:i.f:~Rf:i'QL::i;;:/:::;tn~~ir~~~:::::d 
error= ff~\JJf.J.?PI] 
sum= 3.82E-02 

Analyzed by 

Reviewed by 
~iK?!.~'P'l.l:fi:U:ilHi%tl\;t1t#Ji/iWttt101=\l 
•tN:$iroitm:·Ji%Ji~fif;:riff if!IT$.;i@irm;rn.~lff .; 

uCi 



lte m Io : 'C ::J:::/ :g::e:~g4.Jj1:g~9:i!'.!?!¥.i~::;;:1I/tlitf :~:if :lii:l 

Date \ -iJ'?.(1!?'.¢.:q.j:J 

NOA Log i:Ad2.:61}Jj ():_::.-:: 

Energy 129.29 375.05 413.71 59.54 

Net peak area . Activity 

Error F':.:: ~:1~~~:i ·::: :>= :,::q:,;: :::,:··:: r::.: ·:: ::::::<; r· , :~~~: Is This an MDA? Y or N 

Background Net peak Area 

129.29 375.05 413.71 

Count Time (sec) 

(iiiii::: :::::;:w.gg: 

Total tank wall thickness, (in) 

[\:::·:cth::p)g§:i 

Detector to tank distance (in) 

:: t:::,::-::x,~i0.i~;: 
Tank Diameter (in) 

t:f it'.t?!!(@I:! 

Attenuation Correction Factor at Energy of Interest 

129.29 375.05 413.71 59.54 

g:_:J1:~i§J,:,,/\)~l~~;;:1,:111:1;1)i~:Jq
6q#.~;iij111!ijl'.lll~~ 

error= 0.0231508 0.00E+00 0.00E+00 

sum = 1.97E-01 0.00E+00 0.00E+00 

l~m~~~1::,P~:9§~:~ttg::':,y.:t:='t1i®t:\':::~:f::,~,:f 
error= {}1;J,,qplf9:$[ 
sum= 5.57E-02 

Analyzed by 
Reviewed by 

!®.JM.~P!fi jw.J•-:':•i,f ::: :!·tMtti!ii:iJ@lilJir.tW:}tf; 
:r0.=.:imltftti%M~i§\;;!'.:::m}r::11)~{ftttiitmm:·; 

MDA Values 

uCi 

129.29 375.05 413.71 



Item ID i_.:;}i;i,:J/;t::[~-~~'i,gij4]::l?~§:~J.l!~i:'._:::;,1;I;'.;'ft{t; 

Date \('.i~/f/g:Q'.irf 

NDA Log )\8?-*:1:$.::'.))f:-) 

Energy 129.29 375.05 413.71 59.54 

Net peak area Activity 

I'·,:. ' · 44fl ·"·· ·207( • ··:; _,
2
'·.;:

8
:2£ill_2

8
:_ 0
9
_-_. __ -,_·_·_ · __ -_·_·_

0
-_·,_'6 __ ·_

5
·_:_'·_0
8
·_:_·_s

7
:_:. Is This an MDA? Y or N 

Error ·-- -:·., .. '. ~'3.92f ·,., : ., ... ~~-24f · ~ 

Background Net peak Area 
129.29 375.05 413.71 

Count Time (sec) 
· · .,:_ i+smr 
'. .. :;·:: .. . ··········;······· ·· 

Total tank wall thickness, (in) 

. =:i::.J.:jij)g;g$:: 

Calibration Distance (in) 

f.t=:'::f _j __ ··:/i!g1·: 

Detector to tank distance (in) 

:::)i//5 ~t:i~:: 
Tank Diameter (in) 

:-:=: :. ::r·:r:rt:JM: 

Attenuation Correction Factor at Energy of Interest 

129.29 375.05 .413.71 59.54 

1:;::€~1!1~:;it(\::i!i~~~:ii111:l~f (t11~i1ii1I1hill~~! 
error= 0.0297851 6.73E-02 7.18E-02 

sum= 2.73E-01 5.28E-01 6.18E-01 

1:~m;~g:4~(9s.:QgQ~!!~/:Q.:r;J=~:~::~t~?;;;M~N 
error= ft.i:?s~Q4.25Q~::· 
sum= 2.29E-02 

Analyzed by 
Reviewed by 

:s.::f21?ilillGlfrfi@t!iMi;:;11ff{iti\1;:'f:::[l!iM:i 
•®:::$/nithifil~ff!,d.@lN{,f&W\ff:{:~f::(\l~t{Jf1:: 

MDAValues 

uCi 

129.29 375.05 413.71 



Item ID Jr :. __ .'i:I:L:::J;gg4.jtf§t~;~J.:fl,i~b1'. -?;{f.l!li:H.:/'.:1 

Date (/'.}~!4!?'qqJj 

NOA Log AB?q.rn:x:r.r 
Energy 129.29 375.05 413.71 59.54 

Net peak area Activity 

Error I: ' ::. · ·.:_ · ~, , =' · : -3;~~,- . <: ::_: ~~~;], · ··o%i~ Is This an MDA? Y or N 

Background Net peak Area 
129.29 375.05 413.71 

Count Tirne (sec) 

::.:'-;. ::: .. >:::J~pg: 
Total tank wall thickness, (in) 

-· ··: ::.::.;:::;,J5i?~i! 

Calibration Distance (in) 

i\i"'{!,;/=_f[?.~ii 
Detector to tank distance (in) 

:::r:j\f)~t1g@:: 

Tank Diameter (in) 
··:::=:::;rx;:i1tt 

Attenuation Correction Factor at Energy of Interest 

129.29 375.05 413.71 59.54 

error= 
sum= 

0 
0.00E+00 3.02E-01 8.33E-01 

l~m;~41(~:::p:1J~:{~1:,:=:t"H:@:i~'~I1~I~{:F:;n@:J 
error= · }1)7:Q};if~fj 
sum = 1.85E-02 

Analyzed by 

Reviewed by 
:@:•:•rv!ijp!IJ:.:t&fa&tit.!@}};:M:,:t::~:ff{\tJ;:f:::K-;::: 
•tift •:Simft.o..:: :ttf:t;::%0ii:l,;&iji}}f2i)jt:\ii)lii:,! 

MDA Values 

uCi 

129.29 375.05 413.71 



lte m Io :;\_/ :::·;:::,~tif=Ig~:~r?~t~Hi.~f:~:J:i!f1!!::'.~~f1!If 
Date FJ~/1:J:@P.91U 
NDA Log ::f.'.Q?C(i:ff(,/'' 

Energy 129.29 375.05 413.71 59.54 
Net peak area Activity 

Error ,,: :-=;+:~:t~£~vn::x::::·;;~1:'1l '::::;,:; : J:;~~~l ····-~:'b!~ Is This an MDA? y or N 

Background Net peak Area 
129.29 

Count Time (sec) 

i;:,;:=;:: :::J:,tffqq:i 

Total tank wall thickness, (in) 

/i):i{i}\ Jttii:: 

Calibration Distance (in) 

: i)}l(;itil~f; 
Detector to tank distance (in) 

iY::X?Jeyt:~gi:: 
Tank Diameter (in) 

::::\Jii-:0If{Hf 

375.05 413.71 

Attenuation Correction Factor at Energy of Interest 
129.29 375.05 413.71 59.54 

11111I; .;:,:t.;;:;;;:~i11:;~1~1r:11r{111;~~1~~:1:,~111 
error= 0.0566021 1.99E-01 2.09E-01 
sum = 2.89E-01 2.94E+00 4.31 E+00 

l~rn~~lsgr:gp1~,g~::::@1:J::;rm<ff~;;;::I~11 
error= '?3.;;.il!:§im\:! 
sum = 1.46E-03 

Analyzed by 
Re"'.iewed by 

•i:::M@.plJ@!Jt )jf:i!t!ti:kfililil:\&l:,:~fl!},:i•;:;: 
.®di.rolttiWJiWii)f/.:f::IJWi?:ll{MwMO:i}ifffif({ii:=;] 

MDAValues 

uCi 

129.29 375.05 413.71 



lte m Io ;?t!i;tir':::ii1jiJg~4J~~tP'IHi~H!.):l]f:t.:::;;;:,i::I:If :{: 
Date iJ:?,/:J:1:/:?,'.Qqf: 

NOA Log ::)i\pfijj'.f(p@(: 
'••····· :·-· ............... _. __ _____ ,_. 

Energy 129.29 375.05 413.71 59.54 

Net peak area Activity 

Error r•;. : :·: : ~ ?':I :''''_i,. _ :' ):'::: -T ':1:'?#:h:rn:L r . :·· ··8:~~;~ Is This an MDA? y or N 

Background Net peak Area 
129.29 375.05 413.71 

Count Time (sec) 

-::>::P:fl?}$qg: 

Total tank wall thickness, (in) 

t::(?~:::.:J\t)?~:: 
Calibration Distance (in) 

\i:'lt:E~ltg#\ 
Detector to tank distance (in) 

L::>-J:I\~t~g~:; 

Attenuation Correction Factor at Energy of Interest 
129.29 375.05 413.71 59.54 

1

~!i:11~:1; :Iti;,:::,:ir~11:~1t:Ji:111~lJ0Tt~:i:11I:;~~:t46r~::~1 
error= 0 0.00E+00 0.00E+00 

sum= 0.00E+00 0.00E+00 0.00E+00 

!i~:m\~4:1.'. :~;;9:g;1;~~f:\9!f;:::l:~~i:g:/:::!:M:::;JJ 
error= 1\l t9?§i:Q1}:: 
sum = 2.09E-03 

Analyzed by . 
Reviewed by 

lS[)M!?.P:llftrttliiiltfi{:1;[rn;;ifatfHtiif)Ji{;J 
JvEimltm)i:i{)JW{{J)f;#-h~:ifl:I~!]}JJ:ii]:f@fM: 

MDAValues 

uCi 

129.29 375.05 413.71 



Item ID ;,:h~i:Ji:i::Iif :jfg?.,~ffi(~t-~:~rt'.?:/f j~):;_:];:~i]:;;~!![i;;[:!] 

Date }J?:/.}}jJg;qjj 

NOA Log ;:A9-?:Q2.'.Q}ti}{ 

Energy 129.29 375.05 413.71 59.54 

Net peak ~rea _Activity 

Error I · . "'l,., . · I· ··.,·-· ·: ;i:'~-~F;:,'. .::<:; ~1'.~~r --.. --~~~~:~ Is This an MDA? Y or N 

Backgrounci Net peak Area MDA Values 

129.29 375.05 413.71 129.29 375.05 413.71 

Count Time (sec) 

i it: }):-i?'.:.119.iI-: 

Total tank wall thickness, (in) 

r::::r:. :,rt::!)i::?~;;: 
Calibration Distance (in) 

i!;i,fi\/:;Ji/:;_·_-;:i4:i 

Detector to tank distance (in) 

t:'.?~/D¥1:)g§/ 

Attenuation Correction Factor at Energy of Interest 

129.29 375.05 413.71 59.54 

~jii1i,1

ti:lli/ii:
1l*f l.~l~~ll~~lll~IJ(lit!i:;all~ill 

error= D 1.13E-01 1.25E-01 

sum= O.OOE+OO 6.24E-01 7.56E-01 

l:8m~4~hQs~P,q~J~1;~:e;::1ft:i:~1;~:n ::i~[:::,~:1 
error= !},fi.~R:§d™'I 
sum= 4.76E-03 

Analyzed by 

Reviewed by 
:~•J&t~iiliJGii::·t:i:it'-:t@rntifWti#ffll\:Ij{''\ 
M1~mi{i)i:j)}}()I{}l&tifm}:tf{}%1~@)\ 

uCi 



, . 

Item , o t:tt\:t{;}'. :;:;Iti~g!1f=L~1~tv2:~ijiif!:{I':f J{;fi~t:: 
Date i;j:gl,jJJgmff] 

NDA Log [:Jg?,9.'.~I JL:_'_'__) 

Energy 129.29 375.05 413.71 59.54 

Net peak area Activity 

Error I :' j · :::,i~~~, 9::ViAiMi i"~:;f >: ;: : :,;;i~~~~,- · -\;:1~~ Is This an MDA? Y or N 

Background Net peak Area MDA Values 

129.29 375.05 413.71 129.29 375.05 413.71 

Count TimE,') (sec) 

+::::.:;:::;:: j J~qq,: 

Total tank wall thickness, On) 

/itlll):idJ:;g~:: 
Calibration Distance (in) 

•~i:<(fi/i:;i'(t1::*-4:'.i 

Detector to tank distance (in) 

;j:\:i{J1:t)i t 1.g§:: 

Attenuation Correction Factor at Energy of Interest 
129.29 375.05 413.71 59.54 

t~!i:11! :!:I:rlll1-i;j~!:i~l!9$i!li:~1!fi;l~!f iliil~~~f I~ltiil 
error= 0.082307 1.77E-01 1.57E-01 
sum= 1.16E+OO 2.36E+OO 2.47E+OO 

ltNmfi~~:~:;~f:~~:g~~?.:,i:;pJ:;•:;.1~:;m~:1:i•~A::1~1 
error= /t1\441Hf~:] 
sum = 1.43E-02 

Analyzed by 
Reviewed by 

i®\N.!~r.:iillftf::@=:iJIX ;iit\.ii·:•,:111wi@tfG@:::J 
:rw:s.Jrmn•1t:t'\t:J'1::;::1.&.t:®t\,1:::ii:::M1®twmmmr 

uCi 



•. 

()Battelle Project No. 224-T Centrifuges 

... Putting Technology To Work 

Date December 5, 2002 

To 0~ -: ~--- -·· 
CL {) • , •.•✓.II{ -fl oi.,,f- • From Gabriel fv!apili ~ f' F 

Subject NDA Summary Report 

Internal Distribution 

EN Dodd 
File/LB 

The centrifuges and tanks on the mezzanines of A, B, D, E, and F-Cells were NDA'd to determine 
the amount of nuclear material present in the systems .. Due to various physical constraints, different 
NDA techniques were employed. The centrifuges in A, D, and E-Cells were assayed using a slab 
neutron detector. The slab neutron detector consists of five He-3 tubes encased within a high­
density polyethylene block. The B-Cell centrifuge was assayed using a SNAP II neutron detector. 
The centrifuges and tanks in F-Cell were assayed using a High Purity Germanium detector (HPGe). 
The HPGe detects gamma radiation. ' 

The following table summarizes the nuclear material in each cell. 

Summary of Nuclear Material in the Centrifuges and Tanks in the 224-T Cells 

grams Ci 
CELL Date Assay Method Pu-238 Pu-239 Pu-240 Pu-241 Pu-242 Am-241 

A 10/23/2002 SLAB 5.60E-04 2.62E+00 1.71.~-01 9.52E-03 8.40E-04 
B 6/18/2002 SNAP II 1.78E-03 8.32E+00 5.44E-01 3.03E-02 2.67E-03 
D 8/20/2002 SLAB 2.25E-05 1.0SE-01 6.87E-03 3.83E-04 3.38E-05 
E 7/31/2002 SLAB 4.82E-04 2.25E+00 1.47E-01 8.:J.9E-03 7.23E-04 

~--;;> F 7/23/2002 HPGe 2.68E-03 1.25E+01 8.19E-01 4.56E-02 4.02E-03 8.52E+00 

Assumed Isotopic 93.5 6.11 0.34 0.03 

In F-cell, only Pu-239, Am-241, and Pu-decay products were observed in the gamma spectra 

Please contact me at 3 7 3-1305 if you have further questions. 

E;~-190<1-0UI (8/ 98) 



Location g Pu Pu-238 Pu-239 Pu-240 Pu-241 Pu-242 Am-241 Am-241 
·g g g g g G g 

Cell A 2.81E+00 3.89E-04 2.63E+00 1.71E-01 1.00E-03 8.44E-04 }d;i;tfi;of ! $.$ij$,;Ql 
Cell B 8.93E+00 1.24E-03 8.35E+00 5.44E-01 3.19E-03 2.68E-03 •· ··· 9jJEUog: } :g·1tl;l;d5.z. 
Cell D l.13E-01 1.56E-05 1.06E-01 6.87E-03 4.03E-05 3.39E-05 :i,J~'g~Qqj J~J4i~04. 
Cell E 2.41E+00 3.34E-04 2.26E+00 1.47E-01 8.63E-04 7.25E-04 Z:$.i!H)f .. t'.MEtQ$: 
141rJitM%J'.% fa~ Wf)OJ) I}ttm.!Wiml tif I@~m±t.@ff 18$.;}iffimf@: ilili~lili{M lM{¥00liMPJ.i]J a ;~&:mfflM:i: ;;.:;,;;;~,:;;.t.·M:c:::::':::::C:::: HPGe Data 

Subtotal 

TOTAL(g) 

TOTAL(Ci) 

1.64E+01 

4.79E+01 

4.65E-03 1.64E+0l 1.69E+00 5.07E-02 1.74E+00 8.67E+00 

9.02E-03 4.59E+01 3.61E+00 6.20E-02 1.75E+00 

1.55E-01 2.85E+00 8.31E-02 6.39E+00 6.89E-03 1.11E+01 

4.35E-02 

3.73E-01 



224-T NDA RESULTS 
((12/5/02 PNNL Letter, Mapili to Ham) 

Cell Pu-238 Pu-239 Pu-240 Pu-241 Pu-242 Total Am-241 Am-241 Method 
g g g g g g g Ci 

A 5.60E-04 2.62E+00 1.71E-01 9.52E-03 8.40E-04 2.80E+00 SLAB 
% 0.02 93.51 6.10 0.34 0.03 

3.89E-04 2.63E+00 1.71E-Q1 1.QQE-Q3 8.44E-Q4 2.8QE+QQ 
3.89E-04 2.63E+00 1.71E-01 1.00E-03 8.44E-04 2.81E+00 8.56E-03 2.94E-02 

B 1.78E-03 8.32E+00 5.44E-01 3.03E-02 2.67E-03 8.90E+O0 SNAP II 
% 0.02 93.50 6.11 0.34 0.03 

1.24E-Q3 8.35E+00 5.44E-Ql 3.l2E-Q3 2.68E-03 8.21E+0() 
1.24E-03 8.35E+00 5.44E-01 3.19E-03 2.68E-03 8.93E+O0 2. 72E-02 9.34E-02 

D 2.25E-05 1.0SE-01 6.87E-03 3.83E-04 3.38E-05 1.12E-01 SLAB 
% 0.02 93.49 6.12 0.34 0.03 

1.56E-Q5 1.Q6E-Ql 6.87E-03 4,Q3E-05 3.39E-Q5 1.12E-01 
1.56E-05 1.06E-01 6.87E-03 4.03E-05 3.39E-05 1.13E-01 3.44E-04 1.18E-03 

E 4.82E-04 2.25E+00 1.47E-01 8.19E-03 7.23E-04 2.41E+00 SLAB 
% 0.02 93.50 6.11 0.34 0.03 

3.34E-04 2.26:E+00 1.47E-01 8.63E-04 7.25E-Q4 2.41E+00 
3.34E-04 2.26E+00 1.47E-01 8.63E-04 7.25E-04 2.41E+00 7.36E-03 2.52E-02 



Decay corrected isotopic fractions 
WITI-IOUT Am-241 
Weight fraction of Pu-238 0.0001388 
Weight fraction of Pu-239 0.938118 
Weight fraction of Pu-240 0.061083 
Weight fraction of Pu-241 0.0003585 
Weight fraction of Pu-242 0.0003014 
RESULTS IN GREEN UNDERLINE ABOVE 

SA,Am-241 = 
SA, Pu-238 = 
SA, Pu-239 = 
SA, Pu-240 = 
SA, Pu-241 = 
SA, Pu-242 = 

3.431 Ci/g 
17.142 
0.062 
0.023 

103.098 
3.94E-03 

WITI-I Am-241 
I ·. 

Weight fraction of Pu-238 = 0.0001384 
Weight fraction of Pu-239 = 0.9352585 
Weight fraction of Pu-240 = 0.0608972 
Weight fraction of Pu-241 = 0.0003574 
Weight fraction of Pu-242 = 0.0003005 
Weight fraction of Am-241= 0.0030481 
RESULTS IN BLUE ITAlJCS ABOVE 




