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5.4 Plutonium 238/239/240

All plutonium results met the applicable QC acceptance criteria. A
rerun was requested for J1285 (S3059-05) due to low tracer recoveries.
This rerun was canceled due to the very short supply of tracer material.
The only significant effect of the low tracer recoveries is the
unusually poor detection limits reported for Pu-238. Precision and
accuracy requirements were easily met.

A rerun was requested and performed on J1286 (S3059-06) due to
contamination of the blank. The results presented on the spreadsheet
are from the rerun, although the two sets of data differed only
slightly, with an initial analysis average of 5.3 uCi/g and the rerun of
5.0 uCi/g. It appears that the blank contamination did not
significantly affect the first set of results.

No Pu-238 was present above detection limits. The large variation in
detection limits is due primarily to poor tracer recovery. Increasing
the sample size would result in better detection limits, but could also
result in greater amounts of tracer material being consumed. This
material is very expensive, and in short supply.

Following completion of this data package, questions arose concerning
the accuracy of the plutonium analysis for, sample J1289. When compared
to data available from PNL, the values for J1289 appeared about two fold
high. The initial analysis had passed all acceptance criteria, and all
calculations were verified to be correct. A plutonium reanalysis of
J1289 was requested. Two reanalyses were performed, because the first
reanalysis failed the accuracy criteria. Apparently the plutonium spike
was not added to the spike and spike duplicate samples, because the
recovery in.each case was essentially zero. Both reruns produced sample
results that were about 60% of the original value. The second rerun has
been added to the plutonium summary sheet, and is identified as a rerun.

5.5 Americium 241/

Difficulty was encountered analyzing for Am-241 by separation and Alpha
Energy Analysis (AEA). Precision and accuracy criteria could not be met
in all cases, as indicated on the spreadsheets by shaded cells and
footnotes. Tracer recoveries were lower than desirable for J1285
(S3059-05). Sample J1285 was analyzed three times. The final analysis
was acceptable with the exception of the spike recovery, which was low
at 66%. Sample J1289 (S3059-08) was also analyzed three times. Two
sets of data for this sample appear on the spreadsheet (one marked
"RERUN"). The first set demonstrated acceptable precision, but failed
the accuracy criteria. The second set passed all QC criteria, but
demonstrated significant contamination of the blank. Contamination of
the sample did not appear to be a problem however, because the batch

.9



with the contaminated blank provided slightly lower results (about 15
percent) than the non-contaminated batch.

Americium results are also available for three of the samples by gamma
energy analysis (GEA). The average Am-241 result from the GEA, which is
an independent detection technique, is compared to the average AEA
result below.

SAMPLE AEA(uCilci) GEA(uCilci)

J1285 34.6 37.2
J1287 2.25 2.57
J1289 3.39/2.87 3.13

VHC-SD-WIM- DP057

REV OA
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WCSD-WM- D P-O 5 7
ANALYTICAL BATCH R EV OA

Lab Segment Serial No. Customer ID:
J1289 KE 24A
Analysis: Sample Prep:
PU 239/40 DIRECT .100-10-.500

Instrument: WB537237 Procedure/ Rev: LA 503-156 0-0

Technologist: J M VAN SANT Date: 03/09/94

Starting Time: 0900 Temperature 25 C

Ending Time: 1530 Chemist: L L FRITTS

Comments: BATCH 2782

Description Lab ID Description Lab ID

1 LMCS J1284-5581 11

2 BLANK J1519-5681 12

3 SAMPLE J1289-5781 131

4 SAMPLE DUP J1289-5781 14

5 SAMPLE TRIP J1289-5781 15

6 SPIKE J1289-5981 16

7 SPIKE DUP J1289-5981 171

8 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS 831343 .100-10-.100ML ________

SPIKE 84843 .1oornL________

A-6000-881 (03/92)
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ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:

LA-503-1 56 March 9, 1994
PREPARED BY: DATE COMPLETE:

S. A. Catow , 4  - March 15, 1994

________UNITS: uCi/mL _____ _____ ________ ____

SPLINAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2*SD PREC %REC DET LIM % CT ER

STD) 83B343 J1284 Pu-239/40 1.36E+02 _____ ____96.1 1 .28E-02 2.0

BLANK J1519 Pu-239/40 < 1.1 5E-05 _ ________33.1 1.15E-05 100.0

I_______ ____________. 3 2.9.PE
KE24A J1 289 Pu-239/40 1 .70E-02 1 .72E-02 1 .80E-02 1 .74E-02 4.9E-04 t1e 55.6 2.32E-03 2.4

_____________________59.5 2.22E-03 2.4
_____________________38.9 3.45E-03 2.8

KE24A J1 289 239 Spike 96.3 99.3 ________ ____

STD 63B43 J1 284 Pu-236 <1.59E-02 _ ________N/A 1 .59E-02 9.5

BLANK J1519 Pu-238 <1.46E-05 _____33.1 1.46E-05 100.0

KE24A J1 289 Pu-238 <2.93E-03 <2.84E-03 <4.06E-03 N/A N/A N/A 55.6 2.93E-03 4.7
______________59.5 2.84E-03 4.6

________ ______ ______________38.9 4.06E-03 5.4

NARRATIVE: X NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH

LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:
The results for the standard are in uCi/L

The results for the spike are in percent recovery.



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serao No Sampole Pont aeTime Issued Prortly

J 1284.-55811 BECHTOLD 1-4-93 8:47 18

Deiernmnation method, Standard Result UntIS Charge Code Reruns

Pu239/40 LA-503-156 %RECOVERY E14157 3

Sample SzeCutmr0

Remarks. CalClat-ons Results

EDP R211 AR001

STD83g4 RESULT 1,333
STD VAL. j(,tZ. %/REC c .C

Analyst -I Analyst - 2 Analyst -3 Analyst - 4 Analyst -5

HIS HIS HIS~-9 HIS HrS

Date T-ne COrpleted Lab (In t Mgtr

r A.6800-061 RFt-0-83)

Pu 238 &239/240: LA-503-1 56 (D-0) LIQUID [ TADAR
J184558 le Coue 3/ml(S0 10 u 238 AEAFrac. (C236) 0.041

12458 leounein 0/ 0.100 u 236 AEA Frac. (C236) 0.442
........ ple DF. (DF) 101 u 239 AEA Frac. (C239) 0.525

2782 cr Volume in ml, (SPKV) 0.100 otal AT Counts 5458

RrnI. ig~t D.F. (DDF) 1 JL Count Time (min) (TC) 30

3 -cer Hook No. 184B43 Nckground in cpm (B kg) 18

Mx i hcer Preparation Date 02/12/94 u 236 cpm 35.26
VAN SANT Iu-236 Prepaatjon Value (dpm/mL) 2566.9 u 238 cpm 0.91

*:::.:;:.:j:::::::::): u-23 6 Decay Core~d value (dpm/mL) 2522.84 u 239 cpm 41.86

03/09/94 )u-238 Tracer Value (dpm/mL)J 67.6 Count Time (min) 480J

~*i ~ -________

LIQUID <<<<<<<<< Enter a Sample Type «<<L<«< Pu 239/240 ECi/L E.3633E + 2

Demy 11me = Dte Couated. - Tracer Prepaa~iso Date

Pu-236 Deay Cored Value =Pu-235 Prparation Value le~ to the power of )(-Ms * Dwy nore) / 1040.95 I

Pu25Tae ayr TtlA ons/T I 25*10/Pt26Dm oe au WHC-SD-WM- WP0 5 7
Pti-239/240 paA = ((239 I Pti-236 Demy Cored Value I U I DP * DFf * (i0O~m1,/Q) / ((236 ,*S * (z2000dpt/li)) R EV O A
Pu 238 dpm = (Tot~al AT Coula / 1TC - Bkg * 2 1 C2381 - (Pu-238 Tace Value - SMY - Pu 236 ThuEwz / 100)

Pur-238 10a. = (Pu238 dpm - DP - in) / (Pu 236 Tram Remyery / 100) - (zz200009dpcshsO -

Relative Counting Ento Spun Rot of (1/(Pu 238 eptnI min)) + (I / (Pu 238 or 239/240 epm * mis))] 1.98 100

Pu 239/240 )aC/mL 1 .36E-01 DETECTION
Relative Counting Error -2.0%/6 LEVELS

________ ] ___m

INOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240
Pu 238 jaCl/mL =< 1.59E-02 ] 1.28E-02

Relative Counting Error =9.5% J Pu 238

IP' 236 Tracer Recovery =60.9% ] 1.59E-02

IlData Entry by: Date: 11 -Mar-94 I
Approved by: Fd~jDate: l mdjt

Form 5 Rev. 1.1 941 Page 1 of 1
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PLUTONIUM 239\240 ANALYSIS -UNDIGESTED SAMPLE
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B3EST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

37A -R ER IJk
iTrW NoI Sample Point Data Time Issued priority

J 1519.-56811 BECHTOLD 1 2-17-94 10:52 26
Dewemnaion Method Staniard Result Units Charge Code Reruns

Pu239/40 A- 3156 luCi/ML E14157 2
Sample Size Customer to

ReakS. Calculations. ResultsBLN

REAGENT BLANK

COUNT AS uCI/L 6

1QOMWlL ~4( 5 WHC-SD-WM- DP-0 5 7
REV OA

Ajlt Analyst - 3 Analyst -4 Analyst -5

Mr Hs Hrs Hi-s

DaeTirre Completed Lab UntI

54-680O-061 (R-10-93)

Pu 238 &239/240: LA-503-156 (D-0) LIQUID BLANK]

Sate Counted 03/10/94 u 236 AEA Frac. (C236) 0.894

J1519-5681 pie Volume in ml,(S 1.000 u 238AEA Frac. (C238) 0
Spie D.F. (DF) 1 u 239 AEA Frac (C239) 0

2782 1er Volume in al, (SPKV) 0.100 otal AT Counts 1429
I~~n~ igest D.F. (DDF) 1 T Count Time (min) (TC) 30

2 racer Book No. 848343 ackground in cpm (Bkg)1

.......Aher Preparation Date 02/12/94 u 236 epm 19.47
VAN SANT 'u-236 Preparation Value (dpm/mL) 2566.9 u 238 cpm 0

D~~: u23 6 Decay Core~d value (dpm/mt) 2522.84 u 239 cpm0
03/09/94 u-238 Tracer Value (dprn/mIaq 67.6 [Count Time .... (main) j480

LIQUID <<<<<<<< Enter a Sample Tye<<<<< = u 239/240 pCi/L < 1.1538E-02

Decay lime = Date Catntl - Tracer Prepainlisi Data

Pa-235 Decy Card Value =Pu-235 Preparation Value [al to the power of K-It 1 Deasy ime) / 10D40.95 I

Pa 238 Train Pmuoey =(Total AT Counts / IC - 0kg) *2 1 C238 * 100 / Pu-238 Decay Carsd Value * T[V

Pui-239/240 pC1/= ((239 0 Pu-238 Dway Oced Value I TUK * DI * DLI * (l000ml.) / ((2368 S * (ZZ20000dpm/pCi))

Pu 238 dpm =(Totalt AT Counta / Ti) - SkS 2 * (2381 - (Pui-238 Thiw Value - MYt( - Pu 238 Thsw Recovry /100)
Pu-238 pAI/ml, = (Pst238 dpm - DI * DDF) / (Pui 238 Tracer Rasiway / 100) 1 (222000Odputi/pCo 0

FlelaUte Courting Erw Squre, Fwot of (i/(Pu 238 epm * min)) + (I / (Pu 238 or 239/240 ctm * iia))! 1.98 100

NOTE: Pu 239\240 Result is a LESS THAN Value.

Pu 239/240 p1CI/mL < 1. 15E-05 ] DETECTION
elative Counting Error -100.0%/0 LEVELS

] in iiCi/ml,

INOTE: Pu 238 Result is a LESS THAN Value. J Pu 239/240
Pu 238 iCI/ML -< 1.46E-05 ] 1.15E-05
Relative Counting Error -100.0% J Pu 238

JPu 236 Tracer Recovery -33.1% ] 1.46E-05

IlData Entry by: Date: 11 -Mar-94 I

Approved by: A Date: 92A" l

Form 5 Rev. 1.1 9343 Page 1 of 1
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Seral NoSa'ePon Dale Timne Issued Priority

J 1289.-5781 ,ECHTOLD 11- 4-93 9:s 2 18
Deltminalion Method StanCard Result UntS Charge Cede Reruns

Pu239/40 ILA-503-156 1uCi/ML E14157 7
Sample Sz2e Customer 10

*ic-L- bo Y,\L KE24A
Remarks. Caleculations Results

COUNT AS uCI/L

WrlHC D-WM- ap -O 7

l. 7o ~--RVO

Analyst . I St1 2 Analyst - 3 Analyst - 4 Analyst - 5

HIrHS /HIS H4's HrS

Ow ne Comr eled L b U I ,A

Pu 28&239/240: LA-503-156 (D-0) LIQUID SAMPLE
OueN. ate Counted 03/10/94 u 236 AEA Frac (C236) 0.525

J1289-578 1 ple Volume in raL (S) 0.500 ui 238 AEA Frac, ((C23 8) 0.068

....... A... pie D.F. (DF) 101 u 239 AEA Frac (C2 39) 0.389
2782 cer Volume in ml, (SPKV) 0.100 otal ATCounts 4108

MErw No gest D.F. (DDF) 1 Count Time (mi)n ) 30
7 )sr Book No. 184B43 ckground in oprn (13kg) 1

.____ _ . e Prepara.. .. .tion Date 02/1 2/94 u 236 cprn 32.03
VAN SANT 'u-236 Preparation Value (dpn/nL) 2566.9 u 238 cprn 4.13

'_______u-236 Decay Cored value (dpmrnL 2522.84 u 239 cpm 23.77
03/09/94 "u-238 Tracer Value (dpm/ML) J67.6 [Count Time (mi!) j480

LIQUID 91 <<<<<< Enter a Sample Typ«<<<<<< Pu 239/240 iCi/L 1.7009E+01

Dcy 1 = Date Counted - Trae Preparatin Date

Pu-236 Decy Cmsd Value Pts-235 Pxeparatim Value la to Lbeower of X-1n2 I Decay Mw) / 1040.95 1

Flu 238 Tracer Pawsy =(ToWs AT Cormta / 1C - 8kg) 2 * C238 1 100 / Pu-238 Decay Cmsd Vaue I M'

Pu-Z39/240 pCA = ((239 - Prs-236 Demy Onned Value IV M * ODW * (iDO0MIA)) / ((236 *M * (2220D00dpm/p))

Pu 238 dpm = ToWs AT Ccrmtsa / Xt) - 8kg * Z * 2381 - (Pu-236 Trace Value I *q Pu 238 Trace RaDwaY IGO0)

Pu,-238 pa/ccl, (Pu238 dpm - OF! - DEIl) / (Pu 238 Trce Pmmwy /100) - (2220000dpm/p)0 *S

Pelau Caun Errm Square Ro of(I AN(P 238 cpm * min)) + (I/ (Pu 238 ar 239/240 cpus mis))] 1.98 100

Pu 239/240 PCl/rnl 1 .70E-02 1 DETECTION
Reatv Counting Error -2.4% j LEVELS 1

1. in jiCi/mL J
JNOTE: Pu 238 Result is a LESS THAN Value. J Pu 239/240

lPu 238 CI/mL < 2.93E-03 1 2.32E-03
Relative Counting Error =4.7% J Pu 238

,lPu 236 Tracer Recovery -56.6% J 2.93E-03

Il~aa Etryby: ~ ~ 1 ~~ LDate: 1 1-Mar-94 j
Aproeby~Date:f UifO

Form 5 Rev. 1.1 Page 1 of 1



IJFC- S-WM-D0P -O5 7
R EV 9 A

PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Scral amlePon Date Trme issued prr,ty
J1289.-5781, BECH-TOLD R '11- 4-93 9: 2 181

Delelm-'at-on Method Standard Result Untls Charge code Reruns
PU239/40 ILA-503-156 uCi/ML E14157 8
Sample Sz2e

Ana&lyst ' 1Analyst -2 Analyst.- 3 Analyst -. 4 Analyst - 5

"'sS HsHlr5 H's H's

Cale Tinc Corrpleted La Tg

54-6800-061 'R-10 83)

Pu 238 & 239/240: LA-503-156 (D-0) LIQUID SAMPLE

9tr~K. at Counted 03/10/94 Pu 236 AEA Frac. (C236) 0.521
J1289-5781 aple Volume in mal (SS 0.500 u 238 AEA Frac ((238) 0.067

S pIe D.F. (DF) 101 uo 239 AEA Frc (C239) 0.391
2782 1 erVolume inml, (SPKV) 0.100 otalkT Counts 4444

.......... t D.F. (D)DF) 1 Count Time (mi)n ) 30
8 ceer Book No. 04843 a"ckground in cpmn (Bkg) 4

.AM --7*..--. ii..*'-..':': racer Preparation Date 02/12/94 to 236 cpma 33.11

VAN SANT )u-236 Preparation Value (dpm/mL) 2566.9 Pu 238 cpm 4.27

) u-236 Decay Cored value (dpm/mLi) 2522.84 uo 239 cpm 24.8

03/09/94 u-238 Tracer Value (dpm/m1.)j 6 7.6 t Count Time --- (min) 480

LIQUID____ <<<<<<<< Enter aSample Type x<<< I Pu 239/240 Ci/L 1.7228E+01

Decy Time =h Dae niM~e - Trwer Preparatm Date

Pu23 ecyCodVau =P-26PrepmUmValu t tepro'K- Dy nowe/ 1040.95 11 W H C SD- W M D P-a 5 7
Pu 235 Trce Ptwrav= (Total AT Counts / TC - E1 2 * (236 1 100 / Pti-238 Decy (and Value I

Pu-239/240 )1aA = ((239 I Pu-236 Demy Gored VaueI SKV I 0 DF P(0omlA) / (236 I SS(22200idpa)) RE
Pu 238 dpm =(Total AT Counts / TC) - Bkg * 2 * C2381 - (Pa-238 Thf Vale - SW* Pu 236 fraW RBODWzY 100)

Pu-238 p1Q/mL = (Pu238 dpm * [F * IUF) / IPN 236 Trw Rmwy / 100)1 (Z2D000dpc/oQ S9

Rative Coun tiw = Sim t~ of (IAN(P 236 cpm I mnin)) + (I / (Pu 238 or 239/240 cpm * mint)) 1.96 100

j~tu 239/240 jaCI/rnL 1 .72E-02 ir DETECTION

[Relative Counting Error -2.496 LEVELS
in liCi/mL

INOTE: Pu 238 Result is a LESS THAN Value. J Pu 239/240

Pu 238 pCI/mL < 2.84E-03 2.22E-03
Relative Counting Error -4.6% Pu 238

IPu 236 Tracer Recovery -59.5% 2.84E-03

IlData Entry by: Date: 11 -Mar-94
Approved by: Date: /. :PA

Form 5 Rev. 1.1 q)4 Page 1 of 1



VHC- SD-WM- D P-0 5 7
R EV 0OA

PLUTONIUM 239\240 ANALYSIS -UNDIGESTED SAMPLE

3~~ l..5cfl9



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

R. - I
Seral No SamCl T P4-t9a3 Trne s.ed P~orrty

J 1289.-.5781154ECHTOLD 11 -3 9: 2 18
Determmatson Method. Stanco eutu Charge Code Reruns

Pu239/40 LA-503-156 RuCi/ML E14157 9
Sample Sri. Customer ID

. IM - 10KE24A
Rtemarks. Calculaions. Results

COUNT AS uCI/L

Ana ~ ~ nlyst - 3 Arnalyst - 4 Analyst -5

Mrs H's Hr5 H's Hs

Dale Trre Completed Lab Unt Mqr

Pu 238 & 239/240: LA-503-1 56 (D-0) LIQUID SAMPL
a_____ taeCounted 03/10/94 u 236 AEA Frac (C236) 0.514

1289-5781 pie Volume in rnL (SS) 0.500 u 23 8 AEA Frac (C238) 0.07 1
S aple D.F. (DF) 11 u 239 AEA Frac (C239) 0.402

2782E reVolume in mL (SPKV) 0.100 WtaAT Counts 2982
i tget D.F. (OF) 1 ontTme (min) (TcO 30

9 ceer Book No. 841343 ackground in epm (Bkg) 4

______ he_ aer Preparaition. Date 02/12/94 u 236 epma 22.52
VAN SANT 'u-236 Preparation Value (dpm/mL) 2566.9 u 238 cpma 3.12

x- u-236 Decay Core~d value (dpm/nL) 2522.84 u 239 cprn 17.61

03/09/94 Pu-238 Tracer Value (dpm/mL) 67.8 IEA Count Time (mmir) 480

LIQUID 11 <<<<<<< Enter a Sam le <_<««<<< Pu 239/240 iCi/L 1.7954E+01

Decay nthe = Date Cauntad - Twa Prellaration, Date H-S WM 0P057
Pu-236 Decay Caid Value =Pu-235 Preparation, Value [a to the poser of *u [)Decay rW/14095 11W C DW D O
Pa 236 Trer tsecoem =(Total ATCouts/7C - Bkg) 2* CZ35 * 100 / Pu-236 Dmy Coed Value'M~ R EV 0 A
Pu-Z39/240 p0,/I= ((239 - Pu-236 Demy Cnd Value * SPKV * OF I Il * (100omfA)) / (C236 I S9 (22ZOOOOdpmn/pa))

Pu 238 dpm =(Total AT Counts / Vt - ftg * 2 ( 2381 - (Pu-238 Thum Valte - -SEW - Pa 238 Trsue Reoly, I iDO)

Pu-238 ,sc/mL = (Pu238 dpos * OF * DUF) / (Pu 236 nw Racery 100o) * (Z22ODOdpt/PQ) sg

Rlehtlive Colating E=w = jr Pqam ot of (1/CN 236 cpm * min)) + (I (pu 238 or 239/240 cpas * rin)) 1.98 100

Pu 239/240 1aCl/mL -1 .80E-02 DETECTION

Relative Counting Error -2.8% LEVELS

in )aCi/mL

INOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240

lPu 238 3C/ML -< 4.06E-03 3.45E-03
Relative Counting Error -5.4% Pu 238

,tu 236 Tracer Recovery -38.9% 4.06E-03

IlData Entry by: - 2Z z. Date: 11 -Mar-94 I
jApproved by: 4%f dmDate:

Farm 5 Rev. 1.1 Page 1 of 1



WHC-SO-WM- DP0-5 7
R EV 0 A

PLUTONIUM 239\240 ANALYSIS -UNDIGESTED SAMPLE



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Seriaf No Sml en Date Time issued Prorty

J 1289.-5981j BECHTOLD 11- 4-93 9: 2 18
Determination Metriod Standard Result Units Cnatqe Code Reruns

Pu239/24 LA-503-156 X RECOVERY E14157 5
San'_pie Size Customer 10

C) KE24A
Remaks. CaCllatMns Results

SAMPLE SPIKED ID C)A' )CX- 0

SPIKE IDL 'A-

SPIKE VOLUME a.
COUNT AS uCI/L ,r.

A 'lst.1nlst- Analyst- 4 Analyst -5

Hi H' Mrs His 1415

Dale T n-e Co,pieted Lab Unit

54-6800-061 (R-10-83)

Pu 238 & 239/240: LA-503-1 56 (D-0) LIQUID CKEXT NO.

. e.... I )t Counted 03/10/94 u 236 AEA Frac. (C23 6) 0.477
J1289-5981 pie Volume in rnL (SS 0.500 u 238 AEA Frap- (C23B) 0.038

MOV mpie D.F. (DF) 11 u 239 AEA Frac. (C239)0.6

2782 cer Volume in mnL (SPICY) 0.200 otal AT Counts 9313
Reu N Figest D.F. (DDF) 1 1Count Time (mi)n ) 30

5 Ycer Book No. 841343 3ackground in epra (Bkg) 1

7M ~ i; i: racer Preparation Date 02/12/94 lu 236 cpm 55.82
VAN SANT 'u-236 Preparation Value (dpm/rL) 2566.9 lu 238 cpm 4.45

Dte*; 1,123 6 Decay Cored Maue (dpm/mL) 2522.84 lu 239 cpm 53.94

03/09/94 u-238 Tracer Value (dpm/tnl) 67.6 EA Count Time (min) 480

LIQUID <<<<<<<< Enter a Sample D'E <<<<<< Pu 239/240 jCi/L 4.4371E+01

Dcy limte = Date Oi'nted - Trwer Prepauatum Date (i P/%32/ : ;/ 36Si- /
Pa-236 Decay Cesrd Value =Pu-238 Pretpantm Value le~ to thte power of XI-kt " Decay Time) /1040.95 11

Pu 236 Trace Paerye = (Tolal AT Catuml / W - SW) 2 1 C236 " 100 / Pu-236 Decy C&Wd Value I MIC

Pa-239/240 poA/= Q2392 I PL-236 Decay Cr'd Value IV SW * 8"WO (iDO0lA) / (C236 " SS* (Z22000dpM/p1(_))

Pu 238 dpm = tTotasI AT counts / ir) - W4 " 2 1 C2381 - (Ptr-238 Trace Value * SM( - Pu 236 Traer Favey /100)
Pa-235js)/mL (P238 dpm IDtJ*6DF)/ (Pu 236 Trae Fey / 100) (220000lipe/poP S5 H C S 0-W M- D P
ilte trCamng r= Suwt.of 1/(P1236 epm Imin)) +(I / (Pu.238 or 239/240 CilM Mica "1.96 100 R EV 0

Pu 239/240 pICI/rnL 4.44E-02 DETECTION

Relative Counting Error -1.7% LEVELS

in )lCi/mL
INOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240

Pu 238 )iC/rnL =< 6.17E-03 4.94E-03
Relative Counting Error =4.4% Pu 238

IPu 236 Tracer Recovery -58.5% _L 6.17E-03

il~aa Etryby: At~" ~Date: 11 -Mar-94 I
Aprvdb:Date: If d. A 7

Form 5 Rev. 1.1 -~ Page 1 of 1



WHC-SD-WM- DP0o 5 7
REV GA

PLUTONIUM 239\240 ANALYSIS -UNDIGESTED SAMPLE



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

~ S49< RERUN
Seral No Sa .l Pnt Date Tme issued Priority

J 1289.-5981 BECHTOLD 11- 4-93 9: 2 18
Determirnation Method Standard Result U11.ts CaeCoe Reruns

Pu239/24 LA-503-156 X RECOVERY E14157 6
Sample Size Customer ID

q Remarks. CaiCulatlons. eSu!tS

SAMPLE SP IKED I D 'LO .7

SPIKE IDLZ464,'
SPIKE VOLUME
COUNT AS uCI/L 1A -

Ar,4;yst1 A l5L Analyst - 3 Analyst -4 Analyst -

Hirs Hrs His5 Hra His

________3 __ _ _ 10-q
Date Tn e Cornpleted Lab Ufnt Mgr

5A.6800.061 iR.10-831

Pu 238 & 239/240: LA-503-1 56 (D-0)_____ LIQUID CHK EXT NO.

Se~ ate Counted 03110194 u 236 AEA Frac. ((3)0.472
1289-5981 pie Volume in mL (S) 0.500 u 238 AEA Frac. (C2 38) 0.039

_______aple D.F. (DF) 101 u 239 AEA Frac. (C239) 0.467
782F r-cer Volume in mL (SPKV) 0.200 ota]AT Counts 11604

_______igest D.F. (DDF) 1 Count Time (mini) (Tic) 30
6 'rer Book No. 1841343 ckgrund in epm (Bkg) 8

________ -cer Preparation Date 02/12/94 u. 236 cpm 79.45
VAN SANT )u-236 Preparation Value (dpm/mL) 2566.9_ u 238 epm 6.57

W75W 'u-236 Decay Core'd value (dipm/nIL) 2522.84_ u 239 cpm 78.62
03/09/94 u-238 Tracer Value (dpm/ml.) 67.6 Count Time ___(mii)j 480

~ P~ I
LIQUID I «<<<<<< Enter a Sample pr «<<<<<< Pu 239/240 )Ci/L 4.5425E+01

Deay lime = Date Counted - Tracer Preparation Date (i/;. ZI~ 225 ~~-) ~ / / ~
Pu-236 Demy Gored Value = Puo-236 Preparation Value l e to the poe of X-In2 a Dery rure) / 1040.95 11

Fin 236 Trxw~ Rooovery =(Total AT Counts / Ir - BW2 " C236 * 100 / Pu-2315 Day Cmswd Value - SPOf~

Pts-239/240 p131
4 = ((239 , Pa-236 Dmy cared Value I SPEV * OF I*O I* (ioO0MIA)) / (C236 - S, (2220000dp1/p3))

Pun 236 dpm (Total AT Coutst / 1r) - Bg* 2 * (2361 - (Pts-238 TMu Value " M'K * Pui 236 T=Wa PMOV~ / 100)

Pu-238 4/wL =(PuZ38 dpmLI FGO) / Fin235flurxw aw,00)1(222000dpttaz(S51 W HC- SD-WM OP -0 5 7
Palative catrmung &Tw = Sitzaae Ro of (I/(AN 236 cpm I ia)) + (1 /(Pu 236 or 239/240 cpm rnin)I 1.96 IG10 REV QA

Su 239/240 )ICI/mL -4.54E-02 DETECTION
elative Counting Error -1.4%/6 LEVELS

1 in jiCi/mL

[NOTE: Pu 238 Result is a LESS THAN Value. J Pu 239/240

Pu 238 )CV/rL -< 5.35E-03 1 4.12E-03

[Relative Counting Error -3.6% J Pu 238
EPu 236 Tracer Recovery -7.%] 5.35E-03

IlData Entry by: Date: 11-Mar-94 1I
Approved by:Dae

Form 5 Rev. 1.1 95-j3 Page 1 of 1



VHC:$D-WM-DWPO5 7

REV OA

PLUTONIUM 239\240 ANALYSIS -UNDIGESTED SAMPLE



Westinghouse Hanford Co.

G E NE RAL A L PHA E N E RGY A NA LY S IS
Rev. 2. 01

DATA REDUCTION REPORT

SAMPLE ilHC-SD-WM- OP-a5 7
J1284-5581 RE

File ID: 9a1595.CNF RVO

Counted on: 3/10/94 @ 1:47
Detector: AEA9
Geometry number: 1
Count time: 28801. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final

11176.5 1176.5 364.740 364.740 10.000 3.618 5.000 1.434
2 24.4 24.4 305.541 305.406 12.000 4.835 6.000 1.474
3 1588.0 1588.0 230.698 230.698 10.000 3.808 5.000 1.960

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/in @95 d/m uCi/ea
1 Cm244 0.442 5.796 5.779 0.0170.02 35.26 1.5 293.8 0.132E-03
Cm243 5.786 5.779 0.007 402.5 0.181E-03

2 Pu238 0.011 5.499 5.506 -.0070.02 0.91 10.2 10.5 0.474E-05
Am241 5.480 5.506 -.026 8.1 0.363E-05

3 Pu239 0.525 5.143 5.163 -.0200.02 41.86 1.4 348.8 0.157E-03
Pu240 5.144 5.163 -.019 348.8 0.157E-03

Totals: 0.979 <--valid peak~s only--> 78.03

DETECTOR CALIBRATION
Energy(MEV) = 4.102 + (0.0046)*Channel

Energy range (MeV): 4.102 TO 6.457
Efficiency = 0.1200 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 38276.0 100.000
Smoothed 38276.0 100.000
Composite fit 37454.8 97.854
Residuals 821.3 .2.146

Analyzed by: __________

VR

C1 r:



Spectrum 9a1595.CNF
.Legend: Raw =.... Modeled Peaks = 1,2,.., etc Display Max.: 10082.4

W HC- SO-WM- P-0 5 7
REV 0.4

.3.

....... 3
........................ 3
.............................................................. 3
............................... 3.

2
2
2
2

........... 1

............................. 1. .
............................................ 1



Raw'Data'Dump for AEA Spectrum: 9a1595.CNF
10. 0. 0. 0. 0. 0. 0. 0.1..

111. 1. 1. 0. 1. 0. 0. 0. 0. 0.
21 1. 0. 0. 0. 0. 0. 0. 1. 0. 0.
31 2. 0. 1. 0. 0. 1. 1. 0. 0. 0.
41 0. 1. 1. 1. 0. 2. 0. 0. 0. 1.
51 0. 1. 0. 0. 0. 0. 0. 0. 2. 0.
61 0. 0. 0. 0. 0. 0. 0. 0. 1. 1.
71 2. .1. 2. 2. 1. 0. 1. 1. 1. 1.
81 0. 1. 1. 0. 1. 1. 3. 0. 0. 4.
91 2. 1. 1. 0. 3. 0. 0. 2. 1. 2.

101 1. 2. 2. 1. 1. 2. 0. 1. 1. 1.
ill1 1. 2. 2. 0. 0. 2. 1. 1.1.
121 0. 1. 0. 2. 0. 1. 1.1 .3.
131 5. 0. 1. 0. 2. 5. 1. 2. 1. 2.
141 1. 3. 2.. 1. 5. 4. 4. 5. 1. 2.
151 3. 4. 1. 4. 3. 1. 8. 3. 3. 1.
161 8. 4. 4. 3. 6. 9. 4. 6. 10. 6.
171 6. 6. 13. 8. 7. 7. 8. 11. 7. 10.
181 15. 7. 17. 11. 16. 17. 15. 20. 17. 27.
191 22. 25. 26. 23. 26. 21. 28. 36. 34. 45.
201 44. 48. 49. 59. 72. 72. 88. 70. 89. 106.
211 110. 131. 147. 175. 214. 236. 283. 353. 431. 440.
221 523. 585. 639. 738. 818. 989. 1187. 1369. 1624. 1736.
231 1897. 1758. 1379. 909. 474. 218. 106. 43. 12. 5.
241 2. 3. 2. 3. 1. 7. 4. 3. 2. 1.
251 5. 5. 6. 2. 5. 2. 0. 2. 0. 2.
261 3. 0. 0. 2. 4. 2. 0. 1. 0. 1.
271 4. 3. 6. 4. 0. 5. 1. 3. 6. 3.
281 3. 6. 8. 3. 5. 4. 8. 11. 6. 10.
291 5. 12. 8. 9. 9. 14. 23. 20. 10. 12.
301 18. 18. 26. 18. 29. 38. 24. 17. 14. 14.
311 12. 7. 5. 12. 7. 8. 14. 7. 8. 14.
321 9. 12. 16. 15. 23. 17. 13. 24. 31. 20.
331 31. 39. 26. 37. 38. 30. 49. 57. 55. 52.
341 75. 71. 84. 100. 105. 132. 132. 160. 218. 253.
351 296. 375. 436. 480. 583. 588. 660. 673. 690. 763.
361 348. 962. 1148. 1321. 1371. 1323. 1055. 701. 308. 125.
371 41. 9. 0. 1. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. .0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.
441 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
471 0. 0. 0. 0. 0. 0. 1. 0. 1. 1.
481 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

w HC- SO-WM- oa 5 7
R EV 0 A



Westinghouse Hanford Co.3 
-7

G ENE R AL AL P HA E NE RG Y A NA LY S IS
Rev. 2. 01

DATA REDUCTION REPORT

SAMPLE W HC- SO-WM- 0P-05 7
J1519-5681 REV flA

File ID: 3a3724.CNF

Counted on: 3/10/94 @ 1:44
Detector: AEA3
Geometry number: 1
Count time: 28804. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final

1436.3 436.3 361.492 361.492 16.000 9.565 8.000 2.627

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/rn @95 d/m uCi/ea
1 Cm243 0.894 5.786 5.748 0.0380.04 19.87 2.0 185.5 0.836E-04

Pu236 5.756 5.748 0.008 138.2 0.622E-04

Totals: 0.894 <--valid peaks only--> 19.87

DETECTOR CALIBRATION
Energy(MEV) = 4.085 + (0.0046)*Channel

Energy range (MeV): 4.085 TO 6.440
Efficiency = 0.1467 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 10666.0 100.000
Smoothed 10666.0 .100.000
Composite fit 9537.6 89.421
Residuals 1128.4 10.579

Analyzed by: __________

VR



Spectrum 3a3724.CNF
1 Legend: Raw =.... Modeled Peaks =1,2,.., etc Display Max.: 2940.6

WHC- SD-WM- 0 P"0 5 7
R EV 0GA

.......... . .

..................................1.
.......................................... ........... ........ 1

. .. . . . . . . . . .................................................... ....................... 1
................



RaW Data Dump for AEA Spectrum: 3a3724.CNF
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
21 0. 0. 2. 2. 0. 0. 3. 0. 1. 1.
31 0. 0. 0. 0. 1. 0. 0. 0. 1. 2.
41 1. 1. 0. 0. 0. 0. 0. 0. 1. 0.
51 0. 2. 3. 1. 0. 0. 1. 0. 1. 1.
61 0. 1. 0. 0. 0. 0. 0. 1. 1. 0.
71 0. 0. 2. 2. 0. 1. 3. 0. 1. 0.
81 0. 2. 1. 0. 1. 1. .2. 0. 1. 0.
91 1. 0. 1. 0. 1. 0. 1. 0. 3. 2.
101 1. 1. 1. 1. 0. 0. 1. 1. 2. 1.
ill 0. 3. 0. 2. 3. 0. 1. 3. 0. 3.
121 2. 0. 1. 0. 0. 1. 0. 2. 1. 0.
131 1. 2. 2. 2. 0. 1. 1. 0. 1. 2.
141 0. 2. 2. 1. 0. 0. 2. 0. 1. 1.
151 1. 3. 0. 2. 1. 1. 1. 4. 2. 1.
161 4. 2. 2. 0. 0. 0. 2. 2. 1. 1.
171 1. 1. 1. 1. 2. 1. 2. 0. 2. 1.
181 3. 3. 4. 4. 4. 5. 2. 1. 4. 4.
191 4. 5. 1. 2. 4. 0. 1. 2. 1. 5.
201 2. 5. 2. 1. 3. 3. 5. 4. 3. 3.
211 5. 5. 3. 3. 6. 4. 3. 8. 1. 2.
221 3. 5. 2. 4. 4. 3. 5. 3. 5. 3.
231 3. 3. 5. 3. 5. 6. 8. 9. 3. 2.
241 2. 4. 9. 6. 3. 4. 2. 6. 3. 8.
251 5. 6. 2. 6. 5. 7. 7. 2. 5. 4.
261 4. 5. 6. 5. 5. 7. 8. 10. 8. 8.
271 15. 12. 16. 6. 13. 9. 9. 11. 9. 11.
281 11. 10. 13. 11. 6. 10. 8. 11. 13. 15.
291 23. 18. 9. 13. 22. 11. 20. 27. 17. 12.
301 16. 16. 8. 22. 16. 16. 18. 20. 16. 28.
311 13. 18. 25. 29. 22. 28. 21. 28. 29. 25.
321 35. 33. 26. 33. 35. 32. 36. 44. 39. 38.
331 41. 45. 56. 61. 67. 58. 68. 57. 70. 81.
341 83. 95. 108. 123. 104. 169. 162. 220. 213. 251.
351 255. 292. 299. 321. 343. 404. 392. 429. 433. 462.
361 432. 451. 475. 400. 358. 344. 272. 181. 138. 71.
371 52. 30. 8. 3. 3. 2. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
441 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 1. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 0. 0. l
481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

WHlC-SO-WM- OP0O5 7
REV 0 A



~V

Westinghouse Hanford Co.

G ENE R AL A L PHA E NE R GY A NA LY SI S
Rev. 2. 01

DATA REDUCTION REPORT iHC-SD-WM- DPOS 7
SAMPLE REV OA

J1289-5781
File ID: 10a1595.CNF

Counted on: 3/10/94 @ 1:47
Detector: AEA10
Geometry number: 1
Count time: 28802. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
11136.2 1136.2 364.124 364.124 10.000 3.321 5.000 1.418

2 133.9 133.9 305.103 305.089 12.000 3.792 6.000 1.454
3 877.2 877.2 230.521 230.521 12.000 4.517 6.000 2.420

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/in @95 d/m uCi/ea
1 Cm244 0.525 5.796 5.778 0.0180.02 32.03 1.6 231.1 0.104E-03
Cm243 5.786 5.778 0.008 316.5 0.143E-03

2 Pu238 0.068 5.499 5.506 -.0070.02 4.13 4.4 41.4 0.187E-04
Am241 5.480 5.506 -.026 31.7 0.143E-04

3 Pu239 0.389 5.143 5.163 -.0200.02 23.77 1.8 171.5 0.772E-04
Pu240 5.144 5.163 -.019 171.5 0.772E-04

Totals: 0.982 <--valid peaks only--> 59.93

DETECTOR CALIBRATION
Energy(MEV) = 4.103 + (0.0046)*Channel

Energy range (MeV): 4.103 TO 6.458
Efficiency = 0.1386 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 29294.0 100.000
Smoothed 29294.0 100.000
Composite fit 28767.5 98.203
Residuals 526.5 1.797

Analyzed by:____________
VR



Spectrum 10a1595.CNF
1 Legend: Raw =.... Modeled Peaks =1,2,.., etc Display Max.: 7394.9

WHC-S-WM-P05 7
R EV. 0 A

3.

.................. 3
......................... ............................ 3

2
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.............. 1
................. ............. ....... 1.

..... .....1...



Raw*Data'Dump f or AEA Spectrum: 10a1595.CNF
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 2. 0. 2. 1. 1. 0. 0. 2. 0. 0.
21 2. 2. 0. 0. 1. 0. 3. 0. 1. 0.
31 2. 3. 1. 1. 2. 1. 1. 0. 0. 2.
41 1. 2. 1. 2. 0. 0. 2. 0. 2. 2.
51 0. 1. 1. 0. 2. 1. 1. 0. 0. 2.
61 1. 1. 0. 1. 2. 1. 1. 3. 0. 2.
71 2. 0. 0. 0. 1. 0. 1. 2. 2. 1.
81 1. 1. 3. 2. 3. 1. 1. 1. 1. 0.
91 1. 0. 0. 1.. 2. 3. 1. 2. 0. 3.
101 3. 4. 0. 1. 4. 1. 0. 2. 1. 2.
i11 3. 4. 1. 1. 1. 2. 2. 1. 1. 3.
121 2. 0. 2. 3. 0. 4. 6. 3'. 2. 2.
131 1. 2. 1. 2. 2. 0. 3. 3. 4. 2.
141 3. 2. 5. 2. 3. 2. 1. 7. 6. 3.
151 2. 2. 2. 1. 1. 4. 3. 6. 3. 4.
161 4. 3. 1. 1. 6. 3. 6. 3. 9. 4.
171 7. 6. 3. 6. 6. 5. 4. 6. 6. 7.
181 6. 7. 5. 9. 5. 14. 7. 9. 6. 12.
191 10. 13. 13. 19. 13. 11. 14. 11. 14. 21.
201 28. 23. 26. 18. 32. 35. 42. 41. 33.. 40.
211 46. 75. 72. 93. 95. 148. 144. 198. 216. 267.
221 296. 328. 392. 409. 462. 570. 678. 852. 931. 1004.
231 1020. 922. 768. 509. 349. 189. 73. 19. 5. 2.
241 0. 2. 2. 4. 0. 3. 4. 1. 4. 1.
251 2. 2. 4. 5. 2. 2. 3. 1. 2. 3.
261 2. 4. 5. 6. 3. 8. 3. 6. 5. 8.
271 5. 9. 6. 7. 5. 9. 5. 8. 9. 7.
281 9. 8. 10. 13. 15. 14. 16. 21. 28. 23.
291 35. 31. 41. 47. 61. 82. 82. 99. 82. 82.
301 90. 115. 135. 151. 150. 144. 164. 83. 44. 18.
311 19. 4. 6. 3. 14. 8. 9. 7. 14. 7.
321 13. 8. 14. 11. 14. 16. 21. 18. 21. 21.
331 24. 23. 29. 17. 30. 21. 45. 27. 39. 38.
341 50. 65. 66. 75. 93. 105. 119. 121. 192. 251.
351 307. 383. 474. 531. 599. 561. 528. 556. 635. 753.
361 876. 1025. 1183. 1374. 1331. 1096. 776. 346. 154. 42.
371 13. 1. 0. 0. 1. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
421 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
481 1. 0. 0. 0. 1. 0. 0.1 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

WHC-SD-WM- DP -O5 7
REV 0OA

f13



Westinghouse Hanford Co.

G EN E RAL A L PHA E N E RGY A NA LY SI S
Rev. 2. 01

DATA REDUCTION REPORT
jHC-S-WM- OPI-57

SAMPLE REV 9A
J1289-5781

File ID: 8a8793.CNF

Counted on: 3/10/94 @ 1:46
Detector: AEA8
Geometry number: 1
Count time: 28803. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final

1897.0 897.0 362.151 362.151 16.000 -8.126 8.000 3.135
2 110.4 110.4 305.015 304.893 14.000 7.563 7.000 2.541
3 728.9 728.9 231.169 231.169 16.000 7.852 8.000 3.596

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/in @95 d/m uCi/ea
1 Cm244 0.521 5.796 5.793 0.0030.04 33.11 1.6 298.8 0.135E-03

Cm243 5.786 5.793 -.007 409.3 0.184E-03
2 Pu238 0.067 5.499 5.524 -.0250.04 4.27 4.5 53.6 0.241E-04

Am241 5.480 5.524 -.044 41.0 0.185E-04
3 Pu239 0.391 5.143 5.178 -.0350.04 24.80 1.8 223.8 0.101E-03

Pu240 5.144 5.178 -.034 223.8 0.101E-03

Totals: 0.979 <--valid peaks only--> 62.18

DETECTOR CALIBRATION
Energy(MEV) = 4.091 + (0.0047)*Channel

Energy range (MeV): 4.091 TO 6.498
Efficiency = 0.1108 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 30476.0 100.000
Smoothed 30476.0 100.000
Composite fit 29847.8 97.939
Res iduals 628.2 2.061

Analyzed by:___________
VR



Spectrum 8a8793.CNF
I Legend: Raw =.... Modeled Peaks =1,2,.., etc Display Max.: 6081.0

iUC-SO-WM- WP-O 5 '7
REV OA

3

....... 3
..................... 3
........ ...... ..... .................................... 3.
....... ...... ..... ................... 3

2

.2
2.
1

11

...................... 1

.. . . . . . . . . . . . . . . . ................................. . . . .

................ 1



Raw Data Dump for AEA Spectrum: 8a8793.CNF
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 3. 0 . 2.
21 2. 1. 1. 3. 1. 1. 0. 0. 3. 1.
31 2. 2. 1. 1. 1. 1. 2. 1. 1. 1.
41 3. 0. 0. 1. 1. 2. 1. 0. 0. 1.
51 1. 1. 1. 1. 2. 0. 1. 4. 2. 2.
61 2. 1. 1. 3. 3. 3. 2. 5. 1. 2.
71 5. 3. 0. 1. 1. 0. 5. 0. 2. 1.
81 3. 0. 1. 0. 4. 2. 2. 0. 2. 2.
91 2. 3. 2. 1. 3. 4.. 3. 2. 1. 2.
101 3. 1. 0. 3. 2. 1. 2. 1. 3. 2.
ill 3. 0. 1. 1. 3. 5. 2. 1. 1. 3.
121 2. 1. 1. 3. 5. 0. 1. 4. 3. 4.
131 2. 3. 4. 1. 2. 3. 2. 5. 5. 4.
141 4. 2. 3. 2. 4. 4. 2. 6. 1. 4.
151 3. 5. 4. 2. 8. 8. 7. 5. 3. 11.
161 7. 4. 5. 7. 3. 6. 6. 4. 5. 4.
171 4. 6. 2. 9. 3. 9. 5. 6. 12. 6.
181 7. 8. 9. 14. 10. 11. 13. 10. 4. 14.
191 7. 16. 19. 15. 14. 15. 13. 24. 26. 26.
201 29. 35. 29. 40. 37. 42. 41. 49. 54. 58.
211 66. 79. 79. 108. 118. 145. 142. 17.7. 208. 238.
221 266. 328. 371. 408. 478. 582. 653. 734. 686. 831.
231 784. 777. 748. 647. 471. 407. 313. 218. 145. 94.
241 54. 29. 10. 6. 6. 1. 2. 8. 8. 1.
251 3. 3. 1. 2. 4. 1. 5. 4. 0. 7.
261 6. 2. 2. 0. 7. 2. 4. 4. 9. 11.
271 12. 8. 3. 4. 9. 6. 12. 15. 7. 10.
281 18. 6. 19. 13. 14. 24. 29. 23. 23. 26.
291 34. 38. 50. 41. 61. 80. 72. 91. 76. 98.
301 90. 124. 110. 120. 124. 111. 115. 104. 73. 55.
311 37. 36. 25. 16. 12. 14. 15. 8. 18. 12.
321 18. 14. 15. 17. 22. 18. 22. 28. 33. 31.
331 24. 29. 28. 42. 45. 42. 50. 57. 52. 59.
341 78. 93. 93. 135. 158. 170. 186. 285. 269. 361.
3.51 384. 483. 512. 570. 599. 630. 699. 787. 876. 887.
361 957. 978. 952. 873. 827. 664. 508. 408. 270. 166.
371 100. 57. 26. 14. 4. 0. 0. 1. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. .0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
441 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
471 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
481 0. 1. 0. 1. 0. 0. 0. 0. 1. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

WHC-SD-WM- DPO0 5 7
REV 0 A



Westinghouse Hanford Co.

GE NE R AL A L PHA E NE R GY A NA L YS IS
Rev. 2. 01

DATA REDUCTION REPORT

SAMPLE WCS D-WM- P- O 5 7
J1289-5781 REV 0A

File ID: 6a6054.CNF

Counted on: 3/10/94 @ 1:45
Detector: AEA6
Geometry number: 1
Count time: 28805. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final

1414.8 414.8 355.920 355.920 26.000 27.012 13.000 11.568
2 60.5 60.5 298.614 298.537 22.000 16.653 11.000 4.749
3 361.5 361.5 223.567 223.564 24.000 21.028 12.000 9.300

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/in @95 d/m uCi/ea

1 Cm243 0.514 5.786 5.763 0.0230.12 22.52 1.9 240.3 0.108E-03
Pu236 5.756 5.763 -.007 179.0 0.806E-04

2 Am241 0.071 5.480 5.499 -.0190.08 3.12 5.3 25.8 0.116E-04
Pu238 5.499 5.499 0.000 33.7 0.152E-04

3 Pu239 0.402 5.143 5.154 -.0110.10 17.61 2.1 137.1 0.618E-04
Pu240 5.144 5.154 -.010 137.1 0.618E-04

Totals: 0.987 <--valid peaks only--> 43.25

DETECTOR CALIBRATION
Energy(MEV) = 4.126 + (0.0046)*Channel

Energy range (MeV): 4.126 TO 6.481
Efficiency = 0.1284 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 21027.0 100.000
Smoothed 21029.1 100.010
Composite fit 20763.6 98.747
Residuals 263.4 1.253

Analyzed by: __________

VR



Spectrum 6a6054.CNF
1 Legend: Raw =.... Modeled Peaks = 1,2,.., etc Display Max.: 3214.0

WHC-SD-WM- 0 P0 5 7
REV GA
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Ravv-Data'Dump for AEA Spectrum: 6a6054.CNF
'1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
11 0. 0. 0. 0. 0. 0. 1. 1. 1. 0.
21 0. 0. 3. 0. 0. 0. 4. 2. 2. 3.
31 0. 0. 2. 0. 1. 1. 0. 1. 1. 1.
41 1. 2. 3. 1. 1. 1. 3. 0. 3. 1.
51 1 . 1. 1. 0. 2. 1 . 3. 1. 0.- 1.
61 0. 3. 1. 0. 1. 1. 0. 0. 1. 6.
71 2. 3. 0. 1. 0. 3. 0. 1. 0. 4.
81 0. 0. 3. 0. 4. 1. 1. 1. 1. 3.
91 3. 4. 0. 1. 0. 0. 1. 2. 0. 1.

101 0. 0. 1. 0. 1. 1. 1. 1. 2. 1.
ill 0. 1. 1. 2. 2. 2.. 1. 2. 0. 5.
121 3. 0. 0. 1. 2. 3. 3. 2. 2. 0.
131 0. 2. 3. 2. 2. 0. 0. 6. 1. 3.
141 5. 9. 1. 3. 3. 0. 1. 0. 3. 2.
151 1. 1. 3. 4. 1. 4. 6. 6. 4. 2.
161 4. 2. 4. 2. 4. 3. 5. 4. 3. 6.
171 4. 7. 5. 3. 7. 4. 7. 4. 7. 5.
181 3. 4,. 6. 7. 7. 6. 7. 9. 11. 11.
191 10. 13. 15. 22. 23. 24. 26. 23. 37. 37.
201 40. 48. 43. 53. 87. 80. 99. 107. 108. 141.
211 152. 182. 178. 210. 237. 269. 251. 317. 352. 372.
221 328. 408. 373. 377. 364. 361. 308. 329. 271. 250.
231 235. 222. 206. 164. 117. 112. 83. 70. 48. 38.
241 33. 23. 16. 10. 11. 8. 9. 6. 6. 6.
251 5. 6. 7. 4. 6. 1. 2. 2. 6. 7.
261 5. 6. 5. 2. 5. 4. 6. 7. 3. 3.
271 3. 7. 7. 9. 12. 12. 18. 9. 14. 22.
281 22. 24. 14. 23. 35. 24. 30. 35. 43. 71.
291 51. 58. 53. 65. 55. 61. 55. 67. 60. 71.
301 57. 42. 50. 54. 26. 32. 33. 29. 25. 12.
311 15. 19. 12. 10. 9. 13. 7. 14. 13. 7.
321 14. 18. 20. 15. 21. 25. 24. 26. 40. 47.
331 43. 54. 56. 61. 70. 74. 98. 114. 129. 160.
341 159. 153. 189. 189. 256. 246. 271. 302. 324. 350.
351 405. 357. 414. 432. 415. 470. 386. 389. 413. 405.
361 390. 353. 319. 279. 261. 231. 215. 167. 147. 158.
371 105. 100. 65. 54. 40. 24. 29. 12. 13. 8.
381 5. 7. 2. 1. 2. 2. 0. 1. 0. 0.
391 0. 0.. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 1. 0. 0. 0. 0. 1. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
451 0. 0. 1. 1. 0. 1. 0. 0. 0. 2.
461 0. 0. 0. 1. 0. 0. 2. 0. 2. 2.
471 1. 3. 2. 4. 1. 3. 0. 0. 1. 0.
481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 1. 0. 1. 0. 5. 5. 10. 3. 0. 0.
511 0. 0.

iHC-S-WM- OPL-a5 7
R EV 0DA



Westinghouse Hanford Co.

G ENE R AL A L PHA E NE R GY A NA LY S IS
Rev. 2. 01

DATA REDUCTION REPORT iHC-S0-WM- DP-O 57

SAMPLE R EV aOA
J1289-5981

File ID: 7a7579.CNF

Counted on: 3/10/94 @ 1:46
Detector: AEA7
Geometry number: 1
Count time: 28803. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 1497.1 1497.1 363.572 363.572 16.000 9.303 8.000 3.843
2 116.1 116.1 305.396 305.318 16.000 9.308 8.000 3.595
3 1558.4 1558.4 231.857 231.856 16.000 9.354 8.000 4.814
4? 12.8 12.8 160.379 160.345 98.000 1.000 49.000 0.100

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/in @95 d/m uCi/ea

1 Pu236 0.477 5.756 5.776 -.0200.04 55.82 1.2 490.2 0.221E-03
Cm243 5.786 5.776 0.010 658.1 0.296E-03

2 Am241 0.038 5.480 5.508 -.0280.04 4.45 4.4 40.8 0.184E-04
Pu238 5.499 5.508 -.009 53.2 0.240E-04

3 Pu239 0.461 5.143 5.170 -.0270.04 53.94 1.2 464.2 0.209E-03
Pu240 5.144 5.170 -.026 464.2 0.209E-03

4 ???4.841 1.02 8.9

Totals: 0.976 <--valid peaks only--> 114.22

DETECTOR CALIBRATION
Energy(MEV) = 4.103 + (0.0046)*Channel

Energy range (MeV): 4.103 TO 6.459
Efficiency = 0.1162 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 56162.0 100.000
Smoothed 56162.0 100.000
Composite fit 55318.2 98.497
Residuals 843.8 1.503

Analyzed by:___________
VR



Spectrum 7a7579.CNF
ldLegend: Raw =.... Modeled Peaks = 1,2,.., etc Display Max.: 10963.5

VHC-SD-WM- MO 5 7
REV 0A
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Raw Data Dump for AEA Spectrum: 7a7579.CNF
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 1. 4. 1. 4.
21 2. 3. 3. 0. 5. 4. 2. 2. 5. 4.
31 3. 2. 5. 4. 1. 5. 2. 2. 3. 1.
41 2. 3. 2. 1. 4. 3. 3. 2. 3. 5.
51 2. 1. 3. 3. 4. 3. 4. 5. 3. 4.
61 3. 2. 3. 3. 6. 3. 1. 4. 5. 6.
71 3. 4. 3. 4. 4. 4. 2. 5. 5. 1.
81 5. 3. 1. 5. 4. 3. 3. 5. 4. 2.
91 5. 6. 3. 2. 1. 5. 3. 1. 7. 0.

101 4. 4. 6. 4. 1. 1. 3. 5. 5. 5.
ill 8. 4. 9. 2. 6. 6. 4. 7., 7. 3.
121 5. 2. 7. 3. 9. 6. 4. 7. 6. 4.
131 6. 7. 3. 10. 11. 6. 7. 8. 8. 7.
141 9. 12. 7. 7. 13. 10. 5. 6. 6. 8.
151 14. 6. 9. 9. 8. 19. 13. 12. 8. 16.
161 11. 15. 7. 13. 9. 13. 11. 15. 11. 16.
171 9. 6. 15. 16. 15. 17. 15. 14. 12. 22.
181 13. 16. 6. 23. 19. 24. 13. 22. 22. 29.
191 30. .22. 31. 22. 18. 30. 44. 33. 38. 48.
201 43. 46. 51. 46. 55., 58. 66. 86. 85. 98.
211 99. 133. 139. 156. 193. 229. 255. 305. 415. 446.
221 540. 573. 707. 827. 930. 1102. 1283. 1430. 1498. 1653.
231 1675. 1705. 1627. 1479. 1336. 1192. 961.' 691. 526. 359.
241 237. 171. 102. 73. 47. 31. 14. 6. 9. 8.
251 3. 8. 5. 7. 2. 9. 3. 4. 7. 5.
261 6. 5. 7. 9. 7. 2. 9. 3. 14. 6.
271 8. 5. 13. 10. 10. 8. 5. 5. 13. 11.
281 12. 19. 15. 16. 19. 12. 20. 21. 25. 35.
291 31. 25. 43. 50. 61. 55. 58. 71. 72. 86.
301 93. 125. 108. 124. 130. 139. 102. 117. 91. 71.
311 65. 47. 43. 31. 23. 25. 20. 18. 15. 25.
321 28. 23. 32. 28. 23. 28. 23. 29. 35. 27.
331 40. 43. 51. 59. 39. 48. 63. 85. 74. 82.
341 84. 100. 130. 148. 170. 218. 240. 321. 364. 485.
351 494. 626. 724. 781. 906. 899. 1055. 1142. 1229. 1392.
361 1449. 1618. 1555. 1655. 1500. 1418. 1226. 1048. 838. 637.
371 427. 292. 200. 130. 90. 40. 26. 11. 7. 1.
381 1. 0. 1. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0.. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 1. 0. 0. 0. 1. 0.
471 0. 0. 0. 1. 0. 0. 0. 1. 0. 0.
481 0. 0. 0. 0. 1. 1. 1. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 4. 0.

WHC-SO-WM- OPa5 7
R EV a A



Westinghouse Hanford Co.

G ENE R AL A L PHA E NE R GY A NA LY SI S
Rev. 2. 01

DATA REDUCTION REPORT

SAMPLE V HC s-SD-H-DP;1057
J1289-5981 REV fIA

File ID: 5a5145.CNF

Counted on: 3/10/94 @ 1:45
Detector: AEA5
Geometry number: 1
Count time: 28806. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 1605.0 1605.0 360.034 360.034 20.000 16.157 10.000 4.972
2 123.3 123.3 301.356 300.753 24.000 16.833 12.000 4.477
3 1700.0 1700.0 228.773 228.771 20.000 14.938 10.000 5.152
4? 18.5 18.5 152.482 152.303 82.000 1.000 41.000 0.100
5? 1.8 1.8 132.885 132.327 4.000 0.000 2.000 1.843

PEAK RESULTS
Peak Error Limit:* 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/in @95 d/m uCi/ea
1 Cm243 0.472 5.786 5.772 0.0140.08 79.45 1.0 805.6 0.363E-03

Pu236 5.756 5.772 -.016 600.1 0.270E-03
2 Am241 0.039 5.480 5.494 -.0140.08 6.57 4.1 51.7 0.233E-04

Pu238 5.499 5.494 0.005 67.6 0.304E-04
3 Pu239 0.467 5.143 5.155 -.0120.07 78.62 1.0 581.9 0.262E--:03

Pu240 5.144 5.155' -.011. 581.9 0.262E-03
4 ???4.796 1.47 7.5
5 ???? 4.702 0.00 1000.

Totals: 0.978 (--valid peaks only--> 164.64

DETECTOR CALIBRATION
Energy(MEV) = 4.080 + (0.0047)*Channel

Energy range (MeV): 4.080 TO 6.487
Efficiency = 0.1351 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 80782.0 100.000
Smoothed 80782.0 100.000
Composite fit 79746.8 98.719
Residuals 1035.2 1.281



Analyzed by: _______________________

VR

WHC-SO-WM- OP 05 7
REV 04



Spectrum 5a5145.CNF
1 Legend: Raw =.... Modeled Peaks =1,2,.., etc Display Max.: 12933.9

WHC-SD-WM-0P;05 57
REV GA
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Ra'w Data Dump for AEA Spectrum: 5a5145.CNF
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 2. 1. 3. 3.
21 3. 4. 5. 5. 2. 3. 6. 7. 3. 4.
31 2. 3. 4. 3. 4. 4. 3. 5. 3. 3.
41 5. 5. 8. 5. 4. 5. 5. 8. 6. 5.
51 2. 3. 5. 2. 5. 6. 3. 7. 7. 9.
61 5. 7. 2. 2. 8. 4. 8. 8. 6. 6.
71 3. 6. 4. 4. 6. 6. 2. 10. 5. 5.
81 2. 3. 5. 8. 3. 8. 1. 5. 5. 6.
91 8. 5. 8. 2. 8.' 8. 6. 5. 6. 9.

101 12. 9. 11. 13. 8. 2. 11. 7. 5. 7.
ill 15. 10. 5. 11. 7. 9. 10. 5. 13. 6.
121 10. 11. 7. 9. 7. 16. 10. 8. 6. 11.
131 14. 7. 18. 12. 8. 12. 10. 11. 9. 6.
141 13. 14. 20. 15. 14. 18. 22. 18. 15. 13.
151 19. 23. 24. 18. 15. 15. 23. 18. 19. 21.
161 21. 13. 29. 26. 36. 34. 37. 29. 29. 27.
171 40. 34. 33. 34. 42. 36. 40. 51. 41. 59.
181 46. 42. 48. 48. 53. 60. 60. 68. 70. 57.
191 75. 76. 81. 84. 96. 121. 105. 105. 154. 145.
201 139. 155. 188. 211. 215. 207. 249. 292. 340. 337.
211 429. 476. 499. 591. 627. 699. 780. 928. 942. 1109.
221 1204. 1236. 1366. 1486. 1591. 1728. 1769. 1759. 1829. 1734.
231 1596. 1582. 1418. 1233. 1131. 869. 755. 614. 504. 349.
241 305. 209. 121. 87. 69. 44. 30. 20. 15. 12.
251 16. 11. 8. 11. 14. 12. 12. 13. 11. 9.
261 12. 14. 13. 17. 25. 24. 16. 18. 19. 22.
271 18. 25. 17. 21. 26. 27. 25. 34. 23. 30.
281 36. 36. 30. 49. 49. 53. 52. 68. 63. 75.
291 102. 85. 86. 100. 127. 111. 128. 143. 114. 158.
301 137. 132. 133. 139. 105. 131. ill. 115. 90. 100.
311 72. 67. 61. 56. 56. 56. 58. 68. 53. 71.
321 57. 54. 72. 75. 73. 91. 98. 113. 118. 124.
331 148. 138. 158. 183. 204. 216. 236. 250. 293. 382.
341 353. 416. 501. 575. 653. 629. 782. 897. 951. 1087.
351 1166. 1165. 1301. 1343. 1462. 1530. 1578. 1678. 1636. 1694.
361 1633. 1576. 1548. 1374. 1325. 1138. 937. 828. 621. 491.
371 390. 269. 220. 157. 91. 54. 37. 23. 14. 9.
381 4. 1. 0. 0. 1. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 1. 0. 0. 0. 0. 0. 1. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
421 0. 0. 1. 1. 0. 0. 0. 0. 0. 0.
431 1. 1. 0. 0. 0. 0. 1. 0. 0. 0.
441 1. 0. 0. 1. 0. 0. 1. 0. 0. 1.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 1. 0. 0. 0. 0. 1. 1. 0. 0. 0.
471 2. 3. 0. 0. 2. 0. 1. 0. 2. 1.
481 2. 0. 2. 0. 1. 2. 1. 0. 0. 0.
491 1. 0. 0. 1. 0. 0. 0. 0. 0. 0.
511 0. 0.

WHC-SD-WM- OP "O 5 7
REV flA



WESTINGHOUSE HANFORD COMPANY RE
222-S LABORATORY

ANALYTICAL BATCH -7 $ ( 7
Lab Segment Serial No. Customer ID:
J-1289 KE24A
Analysis: Sample Prep:
PU 239 DIRECT

Instrument: WB537237 Procedure! Rev: LA-503-156/DO

Technologist: J M VAN SANT Date: 02/24/94

Starting Time: 1000 Temperature 25 C

Ending Time: 1700 Chemist: L. FRITTS

Comments: BATCH # 2676 g'1t1 FOR RERUR 1V)v -

Description Lab ID Description Lab ID

1 LMCS J1284-5581 11
2 BLANK J1519-5681 12

3 SAMPLE J1289-5781 13

4 SAMPLE DUP. J1289-5781 14

51SAMPLE TRIP. 3J1289-5781 15
6 SPIKE J1289-5981 161
7 SPIKE DUPLICATE J1289-5981 17
8 .18 _ _ _ _ _ _ _ _ _ _ _ _ _ _

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS 83B43 .100ML-1OML-. 100 ML

SPIKE 84B43 .100ML

A-6000-881 (03/92)



ANALYTICAL BATCH SUMMARY SHEET

&dETHOO: DATE START:

LA-603-156 February 24, 1994
PREPARED BY: DATE COMPLETE:

S. A. Catlow February 28,1994

UNITS: ruCi/mL ___________________

SPL NAME SR. ID ANALYTE RESULT Di RESULT fl RESULT#3 AVERAGE 2*SD PREC %REC DET LIM % CT ER

ea 63134 J1 254 PU-230/40 136 _________ ____96.5 ___

BLANK J1I 1B PU-239/40 <c4.98E-3 14.9 100

KE24A J1289 P 7L-239/40 1.87E-02 1.88E-02 1.78E-02 1.84E-02 9.80E-03 5.3 1968 7.80E-03 5.1
______25.6 5.37E-03 3.6
______22.6 6.67E-03 3.6

KE24A JI 260 239 Spike 0___. __

____________________0 ____

570 63843 PU-238 ________ N/A____

BLANK J1519 Pu-238 <5S.59E4 _____3__ ___ 100

KE24A J128G Pu-238 <8.42E-3 .cS.99E-3 -c7.29E-3 NIA N/A N/A 19.6 8.42E-03 7.7
______________25.6 5.99E-03 6.9
_____ _____ _____22.6 7.29E-03 5.2

NARRATIVE NO SPECIAL. PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMSNARIATIONS FOR THIS BATCH:

The remita for the stmndard weoin uCLA.

The milt. for o p"k we In percent recovey.

WHC-S-WM- W05 7
REV GA



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

-T 71
Serial No Sample Point tDate Time Issued priority

Dleietmina ison meth~od Standard Result Units Ch~arge Code Reruns

Sample Size Customer ID

A 'o
R~emarks..Calcaktons. Results-.

OUT FOR RERUN
An I Analyst - 3 Analyst -4 Analyst - 5

HrsiJ rsf His Hirs His

ILDate T-ne Comp'leted Lati.j

U,. 5-.6s00.Oet RM-1O-e3l

LU
-j

imPu 238 & 239/240: LA-503-1 56 (D-0) LIQUID STANDARD
~ eCounted 02/25194 u 235 AEA Fran (C236) 0.424

l24551 pe Volume in ml, (SS) 0.100 u 238 AEA Fmw- (C2 38) -0.0521
'.Boh ple DF. (DF) 101 u 239 AEA Frw- (C239) 0.498
66aerVolumnein ml. (SPKV) 0.100 otalAT Counts 2170

> .. (DDF) -11 1T Count Time (mmi) (IT) 30
morBo o 44 undmincpm (Bkg) 9

M, MMMAh-A ~ aPreparation Date 02/12/94 236 cpm 11.081sess -236 Pepartion Value (dpm/ml) 2566.9 r 23epm 1.35-
CD)_____ -3 Decay Cortd value (dpm/mL) 2544.78 239 cpm 13.02LU2/4/4 u-238 Tracer Value (dpm/ml) 67.6 Count Time (m)480

LIQU<<<<<«< Enter a Samle Typ«<<<<<< Pu 239/240 Ci/L 1.3598E+02

Dmy Tinos=Date Quota! - Taw~ Prgrtuioz Dha

Pu-236 Deca Coid Value Pu-236 hellas Value le in the pm of I(-kt I Dy Thu) 1040.95 Ii
Pu Z3 I hlsr TtlA out C-Si 26I10/ u26Dm adVle-9KHC-SD-WM- DP P05 7
Pum/ a C3 u26DcyC~ au V* FIM 10mA C3 S,(2D04/m R EV 0 A
Pu 238 dpwt= (Tatal AT Coumn / TC) - *k I2 * C2381!- (Pu-238 Trace Value I S'KV * PU 236 1Iva /ly 00)
Pu-238 pO/mL = (Mu38 *,as - 11 - [U) / (Pu 236 Trce Rwoveuy / 100) - (22200oOOpta/pa)4 -
PllUue Coutng Enror Sfre ion of(I AN 236 epto * noWk) + (I / (Pu 238 o 239/t4O) qtl * .mkt))l 1.96 *100

Su 239/240 jICl/mL -1 .36E-01 DETECTION

elative Counting Error -3.7% [ LEVELS
f~OTE: Pu 238 Result is a LESS THAN Value. r Pu 239/240
u 238 p1CI/mL -< 4.17E-02 38E0

lelatie Counting Error -8.2% jj Pu 238
_236 Tracer Recovery -21.2% 4.17E-02

Data Entr by: Date: 25-Feb-94 I
Approved by: -- Date: 27' F -. 4

Form 5 Rev. 1. 1 Page 1 of 1



HC-SO-WM- W-0o 5 7
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PLUTONIUM 239\240 ANALYSIS -UNDIGESTED SAMPLE
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serasl No Sarnple Pont DaeTim Issued Prnornty

Dleteirmration etoStnadResult unts Charge Code Reruns

Sample Sice .Customner 10

Remarks. Carculations. Results$K

1,v .1 P7 1. Kl, ,jaq g

OUT FOR RERUN
Anayst &% A a95j-2 Analyst -3 Analyst - 4Analyst - 5

0..Date T-ne Completed Lat- Un

C) j54-6800-061 R-10-831

Pu 238 & 2 39/240: LA-503-156 (D-0) LIQUID [1 BLANK7
ate____ Counted 02/24/94 u 236 AEA Frac. (C236 0.939

J1519-5681 amle Volurne in mL (SS) 0.500 u 238 AEA Frac. (C238 0
x.~* mpeDF (DF) 101 u 239 AEA Frac. (C239 0

2676 rcer Volume in mL (SPKV) 0.100 otal AT Counts 695

-5 - -7,igest D. F. (DDF) 1 Count Time (mlin T 30
______rcer Book No. 0B43 ackground in cpm (Bkg) 3
. irM rcer Preparation Date 02/12/94_ u 236 cpm 8.85

H'u-236 Preparation Val (dpmn/rL) 2566.9 u 236 cpm. 0
117 u23 6 Decay Corr'd Val (dpm/mL) 2546.47 ui 239 cpm 0

LU 02/24/94 u-238 Tracer Value -(dprn/mL 67.6 A Count Time (_mim) 480

LQUD :I <<<<<Enter a Sam l <«<<<<<< Pu 239Z240 iCi L < 4.9774E+00j

Decay Time Date Counted - Tracer Preparation Date

Pit-236 Decay Corr'd Value = Pu-236 Preparation Value *le to the power of 1(-ln2 " Decay Time) / 1040.95 ~
Pu 236 Tracer Recovery =(Total AT Counts / IC - Bkg) *2 [ 236 0 100 / Pui-236 Decay Corr'd Value *SPKV

Pu-239/240 [zCi/L= (C239 $ Pu-236 Decay Cor~d Value " SPKV 0DF * DDF 0 (1000mI4/1) / ((236 I % (2220000dpmh)Ci))

Pu 238 dpm = [(Total AT Counts / IC) - Bkg * 2 " C238] - (Pu-238 Tracer Value " SPKV *Pu 236 Tracer Recovery /100)
Puk-238 piCi/ml, = (Pu238 dpm * DF * DDF) / [(Pu 236 Tracer Recovery /100) * (2220000dipm/gU) SS

Relative Counting Error =Square Root of [(l/(Pu 238 cpm * rai)) +. (I (Pu 238 or 239/240 cpm *mi))] 1 1.96 100

NOTE: Pu 239\240 Result Is a LESS THAN Value. WifC-so-WM--0 57
Pu 239/240 piC/mL- < 4.98E-03 1 DETECTION REV OA
Relative Counting Error =100.0% J LEVELS

1 in lCi/ml
INOTE: Pu 238 Result Is a LESS THAN Value. J Pu 239/240

lPu 238 iClmL- < 5.59E-03 1 4.98E-03
Relative Counting Error =100.0% J Pu 238

L1Pu 236 Tracer Recovery =14.9% 1 5.59E-03

IlData Entry by: Date: 25-Feb-94
Jpproved by: Date:

Form 5 Rev. 1.1 Page 1 of 1



VHC-SD-WM- DP;'O 5 7
REV 0A

PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

*~Z~~~-- '-?4 L



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

-0Y 4Y 21
* Serat No Sample Po~nt Date TNre ue rornty

Deiermmration method Suanoaro RT1es.tt tUn-ts Ch~arge Code RerunS'

Sample Sze Customer ID

Remarks Calctiulons. Results

~ ~~-3)/---OUJTFOR RERUN
Analyst. An& t2Anls-3Anls-4An yt-5

Date inc~ Comleted LabUr

5.. SA6800-061 R083

LII Pu 238 & 239/240: LA-503-1 56 (D-0) LIQUIDSAMPL

0-I 
a t Counted 

022494u 
23_AA____C 

360.5

S 1289-5781 le Volume in mL. (SS) 0.500 u 238 AEA Frac. ((238 0.108'

X. l ~ i e D.F. ____ ___ 101__ _ __ _ u_39AE_____(23_03667 racer Volue M"atio , Date V 01/9 OW 238 Count 179__ _4

)u-236 Preparation Val (dpm/mL) 2566.9 lu 238 cpm 1.65
I-..)u-2 36 Decay Crrd val (dpm/m1 2546.47 )u 239 cpm 5.62

(C) 02/24/94 ..... u-238 Tracer Value (dpm/mL)g 67.6 JACount Time (mmi) 480J

03 F;I I ««<<<<- En<t<<r a1 SapeTp « « Pu 239/240 iiCj/L 1.8689E+01 I

Decay 71me =Date Counted - Tracer Preparation Date

Pu-236 Decay Corrd Value =Pu-236 Preparation Value~ * le to the power of 1(-In2 I Decay ime) / 1040.95 (1
Pu 236 Tracer Recovery =(Total AT Counts / 11C - Bkg 0 2 ( 235 * 100 / Pu-236 Decay Core~d Value 0 SPKV

Pu-239/240 psO/L = (C239 I Pu-236 Decay Corr'd Value * SPKV * F * DDF *(1000ni"4) / (C235 * SS (2220000dpm1Ci))
Pu 235 dpm = ((Total AT Counts / IT) - Bkg * 2 * C2381 - (Pts-238 Tracer Value SPKV * Pu 236 Tracer Recovery /100)
Pu-238 10~/ml. = (Pu238 dpm * DF I DD) / [(Pu 238 Tracer Recovery /100) * (2220000dpm/iCi) *M

Relative Counting Error = Square Root of [(1/(Pu 235 cpm I min)) + (1I (Pul 238 or 239/240 rpm * min#) * 1.96 100

u 239/240 )Xl/miL -1.87E-02 1DETECTION WHCSO-WM- D P0 5 7
Relatlve Counting Error =5.1% j LEVELS R EV 0 A

1 in liCi/mL
INOTE: Pu 238 Result Is a LESS THAN Value. ] Pu 239/240
Pu 238 piClmL =< 8.42E-03 1 7.80E-03
lRelative Counting Error =7.7% J Pu 238
[Pu 236 Tracer Recovery =19.6% 8.42E-03

Ipata Entry by: ,4 Apt-Date: 25-Feb-94
Jpproved by: _-ew Date: -y'P:

Form 5 Rev. 1. 1 -. Page 1 ofi1



VHC-so-wm-oP"05 7
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PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Setral No Satnple Pomnt .. Date Thn sud PrF.t y

Deyerinnaton Method Slanoard .. Result unris Cillr Code 7 Rer.u ,ns
.- ~ - -.'

Sample S-ze Customer I0

Rerrabks. Calcltons, Resutis

PU 7 ~/. 4 b /If4
~ ~OUT FOR RERUN

Aayt Ar 2 Analyst -3 Analyst -_,Analyst -5

HIS 1 HIS- HIrS His I

Date T-e Completed LOt~t~ .2

-iPu 238 & 239/240: LA-503-156 (D-0) LIQUID SAMPLE
Cai to ate Counted 2/24/94 u 236 AEA Frac. (C236 0.506

1289-5781 ple Volume in nil, (SS) 0.500 u 238 AEA Frac. ((238 0.072

BaarnD ~ ple D.F. (DF) 101 u 239 AEA Frac. (C239 0.406
676 rcr Volume in nL. (SPKV) 0.100 otal AT Counts 2200

... tjet D.F. (DDF) 1 Count Time (min (IT) 30

> racer Book No. 84143 ac rund in cpm (Bkg) 9
~ racer Preparation Date 021/4 u26cm13.59

u--236 Prepartion Val (dpm/mL) 2566.9 u 238 cpm 1.93
le- .. .~W 'u-2 36 Decay Corred val (dpm/[ 2546.47 u 239 cpm 10.88(1o 2/24/94 u-23B Tracer Value (dpmm)6. on Tme m) 480

caIQUID <<<<<<< Enter a Sam le <<« < 1Pu 239 240 10i1L 1.859+0

Decay 71me Date Counted - Tracer Preparation Date WH CSD0- W M- P: 05 7
Pu-236 DecayCrzd Valu =Pu-236 Preparation Value * e to tepoer of (-n2 *fDecay Time)/l1040.95 REV 0 A
Pu 235 Tracer Recovery = (Total AT Counts / IC - Bkg)j 2 *C(235 * 100 / Pu-236 Decay Cored Value I SPKV
Pu-239/240 1oi/L = (C239* Pu-236 Decay Corred Value * SPKV * F 4 DDF 0 (1000m4/I) / (C2365 * (2220000dipm/ljCi))
Pu 238 dpm = (Total AT Counts / IT) - Bkg *2 *(2351 - (Pu-238 Tracer Value 0SPKV 0Pu 236 Tracer Recovery /100)
Pu-238 jio/mL =(Pu238 dprn * DF a DDF) / I(Pu 235 Tracer Recovery /100) 0 (2220000 dpm/)sCi) a S
Relative ounting Error = Square Root of 1(l/(Pu 235 cpm * msin)) + (1I (Pu 238 or 239/240 cpm * moin))] * 1.96 100o

~ u 239/240 piCI/rnL -1.86E-02 - DETECTION
elative Counting Error =3.6% j *LEVELS

in iurCi/niL
INOTE: Pu 238 Result Is a LESS THAN Value. Pu 239/240

u 238 )iCImL =< 5.99E-03 1 5.37E-03
elative Counting Error =6.9% j Pu 238

IEu 236 Tracer Recovery =25.6% 5.99E-03

Ilpata Entry by: DateGA -Z' 7 c25-Feb-94

Jpproved by: Date: j

FormS5 Rev. 1.1 cie-Page 1 of 1



WHC-SO-WM- D PlO 57
R EV 0OA

PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

c#-l ~ 9f,

~9. 8



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Delerm~nat~on Method, Standard Result unts Charge Code Reruns

linepl issed Pnn
Sampl S'zeCustomer iD

Remrkis. Calruiatrons. Results

L iI 3L/A OUT FOR RERUN
Analyst. A -2 Analyst -3 Analyst. - Analyst

Date Tine Coriee Lab Undi KA rn

0

S Pu 238 & 239/240: LA-503-11,56 (D-) LIQUID [SAMPLE

D te Counted 
02/24/94 u 236 AEA F a c ( 1236 0.461

:m978 amle Volume in mL (SS) 0.500 u 238 AA Frac. (C238 0.126
Brth1 aple D.F WD) 101 u 239 AEA Frac. (C239 0.355

66rcer Volume in mL (SPKV) 0.100 otal AT Counts 1963
E~ **7:N, iest D.F. 00DF 1 OLCount Timne (mlin (TC) 30

.racer Book No. B4143 ackground in cpm (Bkg) 3
flsracer Preparation Date 02/12/94 u 2 36 cpin 13.99

co )u-236 Preparation Val (dpmn/n-Q 2566.9 u 238 cprn 3.82LU ._____ . u-23 6 Decay Cored val (dpm/mL 2564--39ci 07

22/4 )u-238 Tracer Value (kMpm/rQ 67.6 [ Count Time (mi) 480

<<ID<<<<< Enter a Sam ~le IE < <<<<<1 Pu 239Z240 ECi L 1.7843E+01

Decay rime =Date Counted - Trace Preparation Date
Pu-236 Decay Corr'd Value = Pu-236 Preparation Value * re to the power of 1(-1n2 * Decay rine) / 1040.95 )
Pu 236 Trace Recovery =(Total AT Counts / 1It - Hkg) * 2 * C236 * 100 / Pu-236 Decay Corr'd Value * SPKV
Pu-239/240 1iai/= (C239 * Pu-236 Decay Corr'd Value * SPKV * DF * DDF I (10OOmL/1)) / ((236 * S * (2220000dprn/Ci))
Pu 238 dpm = l(Total AT Counts / ~T) - Ekg * 2 ( 2381 - (Pu-238 Tracer Value * SPKV *Pu 236 Tracer Recovery /100)
Pu-238 liC/ml, = (Pu238 dpma * DF I D) / [(Pu 236 Tracer Recovery / 100) 1(2220000dipm/ICi) * SS
Relative Counting Errr = Square Root of [(1/(Pu 236 cpm * main)) + (I / (Pu 238 or 239/240 cpm * min))] * 1.96 *100

[u 239/240 pCl/mL -1.78E-02 1 DETECTION 1iJHC-SD-WM- OP0 5 7
Ielative Counting Error 3.6% J LEVELS R EV n

I in piCi/rnl
[NOTE: Pu 238 Result Is a LESS THAN Value. j Pu 239/240

u 238 iClmL - < 7.29E-03 6.67E-03
elative Counting Error =5.2% J Pu 238

[Pu 236 Tracer Recovery =22.6% J 7.29E-03

atEntry by: Date: 25-Feb-94
prved by: Date: 2--E 37

Form 5 Rev. 1.1 S7Page lofll



WHC-SD-WM- op 6; 5

REV 0 A

PLUTONIUM 239\240 ANALYSIS -UNDIGESTED SAMPLE



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

t Serat No Sample Point Date Priority

Deltminaton Method. StenCard s.,11l Units Charge Code Reruns

- ~*-*-* -.- - ~z*~z.' ~ 7

Sarmple Size Customer 1D

Remarks. Calcwlairorts. Results

HC-SD-WM- WPO 5 7A
REV GAs OUT'FOR RERUN

Arialytt 1 Anah S- 2 Analyst -3 Analyst -4 Anialyst - 5a-
0His Nt ~ S5Hirs

111Dare Tire Cornpitted La 0 U r r ,t4

ca 54-6800-061 iR.tO.831

Oma Pu 238 & 239/240: LA-503-1 56 (D-0) LIQUID CHK EXT NO.
______ ate Counted 02/24/94 u 236 AEA Frac. (C236 0.718

1289-5981 ample Volume in mL (SS) 0.250 u 2368 AEA Frac. (C238 0
lec( ~ ~ 5 aple D. F. (DF) 101 u 239 AEA Frac. (C239 0.265

1" 76rcer Volume in mL (SPKV) 0.100 otal AT Counts 2170
676 ~ igest D. F. (DDF) 1 Count Timie (min (TC) 30

L.L 1 bracer Book No. 041343 ckground in cpm (Bkg) 5

coIut. racer Preparation Date 02/12/94 u 236 cpm 20.12
u-236 Preparation Val (dpm/mL) 2566.9 u 238 cpm 0

*........ U-236 Decay Corr'd al (dprn/rnl) 2546.47 u 239 cpm 7.421
2/24/94 u-238 Tracer Value (dpm/L 6. AE Count T"ine (m 8
SAI TyID «<<<<<< Enter a Sam e ««<<<(«« 1 Pu 239Z240 Ci l, 1.7104E+01

Decay 1ime Date Counted - Traer Preparation Date

Pu-236 Decay Coned Value = Pu-236 Preparation Value * le to the power of )(-1oz 0 Decay lMe) / 1040.95 ~ 4
Pu 236 Tacer Recovr =y(Total ATConts/IETC- B40 *236 * 100/ Pu-236 Decay Corrid Value SPKV

Pu-239/240 1iCi1/= (C239 *Pu-236 Decay Corrd Value " SPKV * OF " DDF "(l0O0mLI)) / (C236 " SS (2220000dpm/PCi))

Pu 238 dpm[=(Total AT Count /lTC) - Bk2C22381 -(Pu-238 Tracer Value *SPKV "Pu Z36 Tracer Recovery/100)

Pir-238 pC/ml, = (Pu238 dpm * DF * DDF) / t(Pu 235 Tracer Recovery / 100) * (2220000dipm/pi) " S

Relative Counting Error =Square Root of (l/(Pu 236 cpm I mint)) + (1 / (Pu 238 or 239/240 epro * mni))] 1.96 100

ru 239/240 lCl/rL 1.71E.!02 ] DETECTION
Relative Counting Error =3.8% J LEVELS

1 in 10~/ml,
INOTE: Pu 238 Result Is a LESS THAN Value. J Pu 239/240
Pu 238 pICl/ML =< 6.33E-03 1 5.10E-03
lRelative Counting Error 100.0% Pu 238

[Pu 236 Tracer Recovery =38.0% 6.33E-03

Il~ta ntr by ~Date: 25-FebH-94 I
Jpproved by: Date: 2- 5~e

Form 5 Rev. 1. 1 c~A- Page 1 of 1



REV IlA

PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

990



PLACE ANALYTICAL LIIL 1114 MUA M1-LVV-LAk-j 14l I Vn I~ r-ivQm.I

Serial No sample Point Date TelaC Piority

Determ-rrat-on Methors Starrearo Result Units Charge Code Reruns

Sampiie Site Customer I D

16-d. - 2-5-0 (~, ~ '

Remariks. Caicilations. Results

7.7 - 30

___ __ _ _ __ __OUT FGDP '-7.UN
A 2Anaiys -

3  
A54lyst -4 Analyst -

Hrs 41* rHSH' rH's i.r Hrs

Date T-ne Completed La 3,2 't'

54-6800-061 R to 631

Pu 238 & 239/240: LA-503-1 56 (D-0) LIQUID CHK EXT NO.
x_____ ate Counted 12/24/94 u 236 AEA Frac. (C236 0.62

29591le Volume in mL (S)0.250 u 238 AEA Frac. (C238 0.075
B h . amle D.F. (DE) 101 ui 239 AEA Frac (C239 0.245

66racer Volume in rnL (SPKV) 0.100 otal AT Counts 2769
,Xl~ * . est D.F. (DDF) 1 Count Timne (min (1r) 30

racer Book No. 841343 Lhkground in epm (Bkg) 5
racer Preparation Date 02/12/94 Pu 236 cpm 23.01

ILu-236 Prepartin Val (dpm/mL) 2566.9 u 238 cprn 2.78
....... __ .... ... u-236 Decay Corred val (dpm/nmL) 2546.47 u 239 eprn9.

I'22 4/94 u-238 Tracer Value (dpm/mL) 67.6 L Count Timne (min) 480

[IQUI <<~<<<7 Enter a S!mple Type <<<<<<< 11 Pu 2 39/Z240 i)iCi/L 1.8312E+01 I

Decay nm Date Counted - Tracer PreparationfDate iHC-SO-WM-DP-O5 7
Pu-236 Decay Con'd Value = u-238 Prepaatio Value le tothe powterof (-n2 *fDecay Tune) /1040.95 REV flA
Pu 238 Tracer Recovery = (Totli AT Counts / TC - EkW 2 " C236 0 100 / Pu-236 Decay Corird Value * SPKV

Pu-239/240 pC/L = (C239 0Pu-236 Decay Coned Value *SPKV "DF * DDF *(1000m"/L) / (C236 0 * * (2220000dpm/pci))

Pu 238 dpm = ((Total AT Coutst / 1TC - Bkg * 2 * (2381 - (Pa-238 Tr-acer Value " SPKV 0Pu 238 Tracer Recovery /100)
Pu-238 pCi/mL = (Pu238 dpm * DF 0 DDP) / ((Pu 238 Tracer Recovery /100) 0(2220000dpma/C) SS
Relative Counting Error = Squre Root of ((1/(Pu 238 erm mmai)) + (I (Pu 238 or 239/240 rpm * min)1 4 1.96 100~

ru239/240 IpCI/ML -1.83E-02 
1 DETECTION

~Relative Counting Error 3.5% J LEVELS
1in jCi/rmL

INOTE: Pu 238 Result Is a LESS THAN Value. Pu 239/240

u 238 pCImL = < 6.50E-03 5.27E-03
elative Counting Error =5.7% Pu 238

[Pu 236 Tracer Recovery =42.5% I 6.50E-03

IlData Entry by: Date: 25-Feb-94
tpproved by: Date: rQ4-x 9

Form 5 Rev. 1.1 P age 1 of 1



WHC-SD-WM-DOP'05 7
REV OA

PLUTONIUM 239\240 ANALYSIS -UNDIGESTED SAMPLE

BEST AVAILABLE COPY



Westinghouse Hanford Co.

G ENE R AL A L PHA E NE R GY A NA LY SI S
Rev. 2. 01

DATA REDUCTION REPORT

SAMPLE iHC*_SO-4M-D osio
J-1284-5581 REV OA

File ID: 2a2637.CNF

Counted on: 2/25/94 @ 0:50
Detector: AEA2
Geometry number: 1
Count time: 28804. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 205.6 205.6 360.764 362.389 20.000 9.444 10.000 1.945
2? 5.0 5.0 316.510 316.510 6.000 6.095 3.000 3.047
3? 6.9 6.9 307.583 306.921 14.000 0.000 7.000 6.451
4 7.4 7.4 298.637 295.801 16.000 8.651 8.000 0.377
5 269.1 269.1 228.123 228.114 20.000 16.758 10.000 5.650

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/rn @95 d/m uCi/ea
1 Cm244 0.424 5.796 5.781 0.0150.04 11.08 2.7 96.4 0.434E-04

Crn243 5.786 5.781 0.005 132.0 0.595E-04
2 ???? 5.566 0.15 72.1
3 ???? 5.521 0.00 1000.
4 Ain24l 0.052 5.480 5.468 0.0120.04 1.35 9.1 12.5 0.564E-05

Pu238 5.499 5.468 0.031 16.3 0.736E-05
5 Pu239 0.498 5.143 5.150 -.0070.08 13.02 2.5 113.2 0.510E-04

Pu240 5.144 5.150 -.006 113.2 0.510E-04

Totals: 0.973 <--valid peaks only--> 25.45

DETECTOR CALIBRATION
Energy(MEV) = 4.078 + (0.0047)*Channel

Energy range (MeV): 4.078 TO 6.485
Efficiency = 0.1150 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 12555.0 100.000
Smoothed 12555.0 100.000
Composite fit 12292.7 97.911
Residuals 262.3 2.089

Analyzed by: DM4



Spectrum 2a2637.CNF
1 Legend: Raw =.... Modeled Peaks = 1,2,.., etc Display Max.: 2083.5

WHC-SO-WM- Op"O07
R EV OA
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Raw Data Dump for AEA Spectrum: 2a2637.CNF
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 1. 1. 0.
21 3. 2. 0. 1. 1. 2. 3. 3. 1. 0.
31 0. 0. 1. 1. 3. 0. 2. 0. 0. 0.
41 0. .0. 0. 0. 1. 1. 0. 2. 1. 0.
51 1. 1. 0. 0. 0. 0. 1. 0. 1. 3.
61 1. 3. 0. 0. 2. 0. 2. 1. 0. 0.
71 1. 0. 1. 1. 0. 1. 1. 3. 0. 1.
81 0. 3. 1. 0. 1. 2. 0. 1. 2. 0.
91 1. 0. 0. 2. 2. 1. 2. 1. 0. 1.

101 2. 2. 1. 0. 1. 0. 1. 3. 3. 1.
ill 2. 4. 1. 1. 4. 2. 1. 1. 1. 1.
121 2. 0. 4. 3. 4. 1. 2. 3. 4. 1.
131 5. 4. 1. 4. 4. 2. 7. 4. 2. 4.
141 2. 4. 4. 5. 5. 6. 3. 1. 3. 3.
151 5. 2. 6. 4. 5. 6. 9. 4. 2. 8.
161 6. 5. 4. 4. 5. 7. 4. 6. 3. 7.
171 7. 4. 5. 4. 7. 2. 9. 16. 6. 14.
181 6. 8. 13. 13. 6. 7. 18. 14. 14. 19.
191 12. 23. 16. 25. 15. 17. 18. 26. 20. 34.
201 33. 26. 32. 46. 34. 58. 47. 56. 59. 74.
211 73. 84. 117. 105. 99. 136. 119. 178. 160. 200.
221 208. 197. 226. 257. 291. 280. 297. 265. 286. 285.
231 241. 227. 221. 180. 171. 156. 126. 103. 84.- 65.
241 48. 32. 27. 18. 22. 18. 8. 12. 12. 8.
251 13. 8. 10. 6. 11. 9. 14. 14. 8. 15.
261 8. 9. 10. 9. 8. 7. 7. 6. 7. 10.
271 6. 12. 7. 10. 4. 5. 4. 3. 8. 7.
281 6. 10. 12. 5. 14. 6. 8. 12. 12. 8.
291 5. 7. 8. 14. 13. 15. 15. 9. 16. 13.
301 11. 14. 10. 12. 6. 7. 20. 17. 14. 10.
311 5. 5. .12. 13. 9. 16. 11. 14. 10. 9.
321 7. 8. 10. 17. 23. 15. 14. 19. 21. 22.
331 21. 18. 22. 32. 28. 37. 33. 43. 55. 52.
341 53. 66. 75. 67. 94. 88. 104. 104. 144. 149.
351 155. 176. 178. 184. 210. 199. 210. 215. 203. 221.
361 192. 200. 229. 188. 168. 134. 131. 86. 94. 61.
371 50. 28. 29. 12. 6. 9. 6. 3. 2. 4.
381 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 1. 0. 0. 0. 0.
411 0. 0. 0. 1. 0. 0. 0. 0. 1. 0.
421 0. 2. 1. 0. 0. 0. 1. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. 1. 0. 1. 1.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
451 2. 0. 0. 0. 0. 0. 0. 0. 0. 1.
461 0. 1. 1. 1. 0. 1. 1. 0. 2. 0.
471 0. 1. 0. 3. 1. 0. 0. 1. 1. 0.
481 1. 1. 1. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

iHC-SD-14M- OPL05 7
REV OA



Westinghouse Hanford Co.

GE NE R AL A L PHA E NE R GY A NA LY S IS
Rev. 2. 01

DATA REDUCTION REPORT V HC- S-WM- D PO 57
REV GA

SAMPLE
J-1519-5681

File ID: 3a3693.CNF

Counted on: 2/25/94 @ 0:51
Detector: AEA3
Geometry number: 1
Count time: 28803. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final

1202.2 202.2 361.166 361.166 16.000 8.264 8.000 2.301

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/in @95 d/m uCi/ea
1 Cm243 0.939 5.786 5.753 0.0330.04 8.85 3.0 96.2 0.433E-04

Pu236 5.756 5.753 0.003 71.6 0.323E-04

Totals: 0.939 <--valid peaks only--> 8.85

DETECTOR CALIBRATION
Energy(MEV) = 4.092 + (0.0046)*Channel

Energy range (MeV): 4.092 TO 6.447
Efficiency = 0.1260 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 4524.0 100.000
Smoothed 4524.0 100.000
Composite fit 4246.9 93.875
Residuals 277.1 6.125

Analyzed by:___________
DM



Spectrum 3a3693.CNF
1 Legend: Raw =.... Modeled Peaks = 1,2,.., etc Display Max.: 1360.8

iHFC-SD-WM- OP&k00
REV GA

.. . .. . ............. .. . .... .. . . . . .. . . . .

...........



*Raw Data Dump for AEA Spectrum: 3a3693.CNF
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
21 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
31 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
41 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.
51 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
61 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
71 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
81 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
91 1. 0. 0. 0. 0. 1. 0. 0. 0. 1.
101 0. 1. 0. 0. 0. 0. 0. 1. 1. 0.
ill 0. 0. 0. 0. 0. 0. 1. 0. 0. 1.
121 1. 1. 1. 0. 0. 1. 0. 0. 0. 0.
131 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
141 1. 0. 0. 0. 0. 1. 0. 1. 1. 0.
151 0. 0. 0. 0. 0. 1. 0. 0. 0. 0.
161 0. 0. 1. 1. 1. 0. 3. 0. 0. 1.
171 0. 0. 1. 0. 0. 1. 2. 0. 1. 0.
181 1. 0. 1. 0. 0. 0. 0. 2. 0. 0.
191 1. 0. 1. 0. 2. 2. 0. 0. 0. 0.
201 4. 2. 0. 1. 1. 0. 0. 0. 1. 1.
211 0. 1. 1. 2. 3. 0. 1. 1. 3. 3.
221 1. 5. 2. 3. 0. 2. 0. 3. 6. 2.
231 4. 1. 4. 5. 3. 2. 1. 1. 1. 0.
241 1. 1. 2. 0. 3. 3. 3. 3. 0. 5.
251 5. 2. 2. 7. 4. 4. 2. 2. 2. 6.
261 6. 8. 4. 2. 4. 4. 2. 6. 4. 3.
271 2. 4. 0. 3. 4. 0. 1. 0. 4. 2.
281 3. 2. 6. 6. 3. 4. 5. 2. 5. 5.
291 4. 3. 2. 3. 3. 1. 6. 5. 6. 2.
301 2. 4. 3. 4. 6. 3. 6. 6. 6. 2
311 6. 5. 2. 3. 3. 4. 4. 6. 8. 5
321 4. 6. 5. 17. 8. 16. 13. 13. 12. 20.
331 15. 16. 24. 28. 25. 28. 19. 28. 23. 44.
341 39. 44. 58. 64. 63. 68. 72. 95. 109. 112.
351 124. 136. 144. 148. 157. 181. 210. 197. 195. 215.
361 216. 200. 212. 195. 145. 129. 96. 56. 42. 17.
371 17. 1. 2. 2. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 1. 0. 0. 0.
481 -0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

iHC-S$D-WM- WpA 5 7
R EV 0 A



Westinghouse Hanford Co.

G E NE RAL AL P HA E NE R GY A NA LY S IS
Rev. 2. 01

DATA REDUCTION REPORT
V HC- SO-WM- 0Pl.O 5 7

SAMPLE REV OA
J-1289-5781

File ID: 4a4199.CNF

Counted on: 2/25/94 @ 0:52
Detector: AEA4
Geometry number: 1
Count time: 28801. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final

1165.1 165.1 359.603 359.603 14.000 7.553 7.000 2.172
2 23.4 23.4 298.850 298.658 22.000 24.069 11.000 4.376
3 136.4 136.4 229.273 229.264 14.000 7.81.7 7.000 2.376

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/in @95 d/rn uCi/ea

I Pu236 0.455 5.756 5.772 -.0160.04 6.96 3.4 83.1 0.374E-04
Cm243 5.786 5.772 0.014 111.6 0.503E-04

2 Am241 0.108 5.480 5.485 -.0050.11 1.65 7.8 20.6 0.926E-0_5
Pu238 5.499 5.485 0.014 26.8 0.121E-04

3 Pu239 0.367 5.143 5.159 -.0160.04 5.62 3.8 65.8 0.296E-04
Pu240 5.144 5.159 -.015 65.8 0.296E-04

Totals: 0.930 (--valid peaks only--> 14.22

DETECTOR CALIBRATION
Energy(MEV) = 4.082 + (0.0047)*Channel

Energy range (MeV): 4.082 TO 6.488
Efficiency = 0.0854 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 7343.0 100.000
Smoothed 7343.0 100.000
Composite fit 6827.5 92.980
Residuals 515.5 7.020

Analyzed by:___________
DM



Spectrum 4a4199.CNF
1 Legend: Raw =.... Modeled Peaks = 1,2,.., etc Display Max.: 1165.3

WHC-SD-WM-DW-0 5 7
REV GA
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Raw-'Data *Dump for AEA Spectrum: 4a4199.CNF
1 0. 0. 0. 0. 0. 0. 0.- 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
21 1. 0. 1. 0. 0. 0. 1.'. 0. 0. 0.
31 0. 0. 0. 0. 0. 1. 1. 1. 1. 0.
41 1. 1. 1. 1. 1. 1. 1. 0. 0. 1.
51 1. 1. 0. 1. 1. 0. 0. 0. 1. 2.
61 0. 1. 0. 0. 1. 0* 0. 0. 0. 1.
71 1. 2. 0. 1. 0. 4. 0. 2. 1. 1.
81 1. 0. 0. 2. 3. 1. 2. 5. 1. 1.
91 0. 2. 0. 3. 1. 1. 1.. 1. 1. 2.

101 4. 1. 1. 2. 2. 2. 2. 2. 1. 1.
ill 3. 2. 2. 1. 3. 2. 3. 1. 1. 7.
121 4. 2. 4. 1. 2. 2. 3. 3. 4. 3.
131 4. 3. 4. 7. 1. 0. 3. 5. 3. 6.
141 3. 5. 4. 3. 4. 4. 1. 3. 7. 4.
151 2. 5. 3. 6. 6. 5. 10. 4. 9. 6.
161 1. 4. 8. 6. 3. 4. 11. 3. 8. 2.
171 7. 8. 9. 6. 6. 1. 7. 6. 5. 10.
181 5. 8. 8. 7. 11. 14. 9. 14. 12. 10.
191 9. 11. 14. 13. 6. 13. 15. 18. 16. 15.
201 19. 16. 24. 11. 17. 19. 23. 17. 28. 35.
211 31. 35. 40. 36. 44. 47. 58. 67. 64. 86.
221 91. 91. 121. 106. 126. 143. 141. 125. 137. 155.
231 144. 112. 94. 74. 67. 44. 24. 22. 16. 6.
241 4. 4. 7. 5. 3. 7. 2. 4. 4. 5.
251 1. 7. 2. 5. 6. 7. 5. 7. 9. 8.
261 11. 7. 8. 9. 12. 4. 16. 8. 6. 3.
271 10. 3. 10. 6. 10. 11. 4. 9. 5. 9.
281 8. 10. 14. 10. 15. 10. 12. 21. 14. 21.
291 17. 19. 14. 21. 22. 22. 30. 26. 23. 28.
301 29. 9. 31. 26. 19. 14. 19. 15. 15. 13.
311 7. 12. 8. 16. 9. 11. 9. 9. 17. 16.
321 8. 9. 10. 12. 13. 15. 18. 8. 18. 18.
331 12. 12. 22. 18. 18. 16. 25. 29. 29. 23.
341 31. 35. 51. 47. 54. 86. 81. 86. 84. 93.
351 134. 118. 150. 139. 139. 142. 158. 162. 168. 177.
361 191. 130. 133. 120. 84. 55. 36. 14. 6. 3.
371 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 1. 1. 0. 0. 0. 0. 0. 0.
471 0. 1. 0. 0. 1. 0. 1. 1. 2. 0.
481 0. 1. 1. 0. 1. 0. 1. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

i"C-SD-WM- WP-0 5 7
R EV 0 A

1001



Westinghouse Hanford Co.

GE NE R AL AL P HA E NE R GY A NA LY S IS
Rev. 2. 01

DATA REDUCTION REPORT WHC-SO-WM- OPI&057
REV OA

SAMPLE
J-1289-5781 DUP.

File ID: 5a5118.CNF

Counted on: 2/25/94 @ 0:52
Detector: AEA5
Geometry number: 1
Count time: 28802. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final

1322.0 322.0 361.360 361.360 20.000 15.515 10.000 7.675
2 43.6 43.6 304.226 304.206 20.000 11.529 10.000 3.670
3 261.8 261.8 231.324 231.322 20.000 13.830 10.000 6.101

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/in @95 d/m uCi/ea
1 Cm243 0.506 5.786 5.779 0.0070.07 13.59 2.4 135.7 0.611E-04
Cm244 5.796 5.779 0.017 99.0 0.446E-04

2 Ain241 0.072 5.480 5.510 -.0300.05 1.93 6.5 15.0 0.675E-05
Pu238 5.499 5.510 -.011 19.6 0.881E-05

3 Pu239 0.406 5.143 5.168 -.0250.07 10.88 2.7 79.3 0.357E-04
Pu240 5.144 5.168 -.024 79.3 0.357E-04

Totals: 0.984 <--valid peaks only--> 26.40

DETECTOR CALIBRATION
Energy(MEV) = 4.081 + (0.0047)*Channel

Energy range (MeV): 4.081 TO 6.487
Efficiency = 0.1372 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 12881.0 100.000
Smoothed 12881.0 100.000
Composite fit 12674.6 98.398
Residuals 206.4 1.602

Analyzed by: __________

DM



Spectrum 5a5118.CNF
1 Legend: Raw =.... Modeled Peaks = 1,2,.., etc Display Max.: 2304.1

VHC-SD-WM-WP05 7
REV OA
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Raw Data Dump for AEA Spectrum: 5a5118.CNF
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
21 0. 1. 1. 3. 0. 2. 0. 1. 2.'- 0.
31 1. 0. 2. 2. 0. 0. 0. 0. 0. 1.
41 0. 3. 1. 0. 1. 1. 2. 1. 0. 2.
51 0. 0. 2. 0. 1. 0. 0. 0. 4. 0.
61 3. 0. 2. 1. 1. 2. 1. 2. 1. 0.
71 3. 0. 1. 1. 3. 0. 0. 1. 3. 2.
81 1. 0. 4. 2. 0. 3. 0. 0. 2. 1.
91 0. 2. 1. 1. 0. 1. 1. 0. 0.. 2.

101 0. 2. 0. 0. 0. 0. 0. 1. 1. 1.
111 0. 1. 1. 1. 0. 3. 1. 1. 1. 1.
121 1. 1. 1. 0. 2. 0. 1. 2. 2. 0.
131 1. 0. 1. 1. 0. 1. 3. 3. 3. 2.
141 1 . 1. 0. 2. 2. 1. 2. 1.- 1. 1.
151 2. 2. 1. 3. 3. 4. 0. 1. 2. 2.
161 1. 0. 2. 4. 2. 2. 1. 2. 3. 1.
171 4. 1. 2. 3. 1. 1. 1. 2. 1. 1.
181 4. 5. 1. 2. 3. 2. 1. 4. 3. 2.
191 2. 2. 6. 5. 4. 11. 3. 2. 2. 4.
201 8. 8. 6. 5. 8. 13. 10. 13. 19. 25.
211 25. 26. 37. 41. 60. 72. 83. 88. 97. 124.
221 120.. 161. 172. 195. 198. 217. 242. 255. 271. 246.
231 287. 279. 263. 225. 218. 207. 162. 159. 120. 97.
241 66. 56. 29. 27. 19. 12. 12. 6. 6. 6.
251 4. 3. 5. 6. 1. 4. 6. 9. 9. 6.
261 3. 3. 4. 10. 6. 9. 8. 2. 3. 8.
271 4. 5. 9. 7. 6. 6. 6. 3. 5. 3.
281 5. 8. 7. 7. 11. 10. 10. 9. 17. 15.
291 17. 19. 20. 20. 27. 28. 30. 28. 30. 22.
301 43. 49. 41. 51. 46. 46. 33. 30. 29. 28.
311 25. 23. 12. 6. 8. 8. 8. 10. 2. 6.
321 3. 2. 5. 4. 4. 7. 3. 4. 5. 9.
331 6. 12. 7. 5. 12. 14. 14. 27. 21. 18.
341 31. 43. 49. 60. 62. 69. 78. 85. 136. 124.
351 152. 205. 215. 239. 249. 262. 287. 300. 348. 349.
361 331. 343. 313. 318. 284. 278. 233. 214. 154. 126.
371 122. 69. 57. 45. 27. 17. 13. 6. 2. 2.
381 1. 1. 0. 0. 1. 1. 0. 0. 0. 1.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 1. 0. 1. 0. 0. 0. 0. 1. 0. 1.
421 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 0.. 0. 1.
441 1. 1. 0. 0. 1. 0. 1. 0. 0. 0.
451 1. 0. 1. 0. 0. 0. 1. 0. 0. 0.
461 0. 0. 0. 0. 0. 1. 0. 0. 1. 1.
471 0. 0. 0. 0. 1. 2. 2. 3. 0. 1.
481 1. 0. 0. 1. 1. 1. 0. 0.. 1. 1.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

WHC-SD-WM- OP60 5 7
R EV 0 A

1004



Westinghouse Hanford Co.

G E NE RAL A L PHA E N E RGY A NA LY S IS
Rev. 2. 01

DATA REDUCTION REPORT WCSlW-P'5

SAMPLE R EV a A
J-1289-5781 TRIP

File ID: 6a6028.CNF

Counted on: 2/25/94 @ 0:53
Detector: AEA6
Geometry number: 1
Count time: 28803. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 172.3 172.3 354.852 354.936 26.000 31.525 13.000 4.929
2 30.1 30.1 300.022 298.370 16.000 8.547 8.000 0.574
3 147.4 147.4 221.319 218.883 28.000 34.193 14.000 6.998
4 7.4 7.4 93.344 95.078 166.000 1.000 83.000 0.100

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/rn @95 d/m uCi/ea
I Cm243 0.461 5.786 5.744 0.0420.15 13.99 2.4 148.2 0.668E-04

Pu236 5.756 5.744 0.012 110.4 0.497E-04
2 Am241 0.126 5.480 5.478 0.0020.04 3.82 5.5 31.4 0.142E-04

Pu238 5.499 5.478 0.021 41.1 0.185E-04
3 Pu239 0.355 5.143 5.104 0.0390.16 10.76 2.9 83.2 0.375E-04

Pu240 5.144 5.104 0.040 83.2 0.375E-01,
4 0.018 4.522 0.00 0.5-5 12.9 4.3 0.193E-05)

Totals: 0.960 <--valid peaks only--> 29.13

DETECTOR CALIBRATION
Energy(MEV) = 4.076 + (0.0047)*Channel

Energy range (MeV): 4.076 TO 6.482
Efficiency = 0.1293 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 14568.0 100.000
Smoothed 14572.1 100.028
Composite fit 13982.5 95.981
Res iduals 585.5 4.019

Analyzed by: __________

DM



Spectrum 6a6028.CNF
1 Legend: Raw =.... Modeled Peaks =1,2,.., etc Display Max.: 1305.3
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Raw -Data Qump for AEA Spectrum: 6a6028.CNF
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 2. 0. 4. 3.
21 0. 5. 6. 3. 8. 4. 3. 2. 3. 2.
31 2. 4. 2. 3. 1. 7. 4. 7. 9. 3.
41 2. 5. 4. 6. 7. 7. 4. 5. 2. 2.
51 4. 8. 7. 5. 3. 1. 4. 8. 5. 2.
61 5. 7. 3. 3. 6. 5. 2. 3. 5. 2.
71 4. 6. 6. 7. 8. 3. 8. 3. 6. 3.
81 7. 4. 10. 2. 6. 3. 2. 4. 6. 11.
91 9. 11. 8. 4. 5. 7. .6. 4. 2. 12.

101 9. 9. 3. 3. 3. 9. 2. 6. 10. 13.
il1 7. 7. 4. 5. 5. 8. 7. 7. 11. 10.
121 10. 5. 6. 11. 7. 14. 4. 5. 9. 8.
131 8. 16. 12. 8. 11. 12. 8. 5. 8. 15.
141 7. 11. 7. 19. 16. 21. 11. 17. 13. 9.
151 17. 7. 9. 16. 10. 13. 10. 21. 17. 16.
161 14. 20. 22. 17. 17. 16. 22. 13. 22. 27.
171 22. 16. 24. 18. 15. 25. 24. 27. 31. 31.
181 22. 29. 36. 37. 34. 35. 53. 27. 32. 28.
191 26. 39. 38. 51. 48. 57. 57. 59. 66. 71.
201 66. 85. 73. 84. 92. 89. 103. 116. 94. 130.
211 131. 115. 129. 155. 156. 142. 166. 163. 153. 160.
221 155. 153. 138. 161. 165. 118. 112. 113. 112. 86.
231 91. 74. 75. 62. 55. 57. 36. 35. 29. 22.
241 18. 24. 18. 17. 17. 19. 24. 16. 17. 16.
251 15. 14. 15. 19. 19. 15. 15. 19. 13. 14.
261 26. 20. 19. 11. 28. 29. 14. 18. 21. 20.
271 23. 19. 32. 30. 29. 20. 27. 29. 30. 24.
281 34. 31. 28. 34. 28. 46. 43. 49. 44. 43.
291 39. 34. 29. 34. 50. 38. 44. 43. 57. 49.
301 37. 42. 35. 45. 33. 36. 33. 39. 22. 21.
311 32. 33. 3. 31. 28. 35. 22. 37. 35. 40.
3 21 53. 48. 35. 60. 42. 49. 58. 55. 51. 73.
331 85. 74. 90. 82. 85. 88. 127. 122. 114. 140.
341 125. 144. 133. 128. 153. 127. 161. 163. 171. 167.
351 182. 162. 157. 182. 175. 178. 158. 137. 157. 162.
361 147. 140. 98. 94. 86. 88. 54. 64. 62. 42.
371 38. 28. 26. 18. 9. 13. 16. 8. 2. 6.
381 1. 2. 0. 1. 1. 1. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
401 0. 0. 0. 0. 0. 0. .0. 0. 0. 1.
4111 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 1. 0. 0. 1. 0. 1. 0. 0. 1. 0.
441 0. 0. 1. 0. 1. 1. 0. 0. 0. 1.
451 1. 1. 0. 0. 0. 0. 0. 2. 0. 0.
461 2. 0. 1. 1. 0. 0. 2. 3. 1. 2.
471 3. 1. 2. 5. 0. 3. 1. 2. 0. 0.
481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 1. 0. 1. 1. 4. 6. 12. 2. 0. 0.
511 0. 0.

IlSD-WM- 0 P405 -7
REV OA
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Westinghouse Hanford Co.

GE NE R AL AL P HA E NE R GY A NA LY S IS
Rev. 2. 01

DATA REDUCTION REPORT H--WOP07

SAMPLE REV OA
J-1289-5981

File ID: 7a7553.CNF

Counted on: 2/25/94 @ 0:53
Detector: AEA7
Geometry number: 1
Count time: 28802. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final

1162.9 162.9 362.574 362.574 34.000 72.634 17.000 7.450
2 10.6 10.6 275.127 272.754 30.000 117.488 15.000 34.126
3 58.4 58.4 234.345 233.838 32.000 45.513 16.000 3.812

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
TID Isotope Frac Exp. Obs. Diff. FWHM Rate c/rn @95 dmuie
I Cm243 0.718 5.786 5.744 0.0420.33 20.12 2.0 234.4 0.106E-03

Pu236 5.756 5.744 0.012 174.6 0.787E-04
2 Th228 0.041 5.430 5.331 0.0990.54 1.16 21.2 13.9 0.624E-05

Am243 5.276 5.331 -.055 9.9 0.448E-05
3 Pu239 0.265 5.143 5.152 -.0090.21 7.42 3.6 63.1 0.284E-04

Pu240 5.144 5.152 -.008 63.1 0.284E-04

Totals: 1.024 <--valid peaks only--> 28.70

DETECTOR CALIBRATION
Energy(MEV) = 4.076 + (0.0046)*Channel

Energy range (MeV): 4.076 TO 6.431
Efficiency = 0.1176 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 13451.0 100.000
Smoothed 13450.5 99.996
Composite fit 13777.7 102.429
Residuals -326.7 -2.429

Analyzed by:___________
DM



- Spectrum 7a7553.CNF
1 Legend: Raw =.... Modeled Peaks =1,2,.., etc Display Max.: 1239.9
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Raw Data Dump for AEA Spectrum: 7a7553.CNF
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

110. 0. 0. 0. 0. 0. 0. 2. 1.3.
21 0. 0. 0. 1. 2. 0. 2. 0. 1. 2.
31 1. 0. 0. 1. 0. 0. 2. 2. 1. 1.
41 2. 1. 1. 3. 0. 0. 4. 0. 1. 2.
51 2. 2. 2. 1. 2. 0. 1. 1. 0. 1.
61 0. 1. 0. 1. 0. 2. 6. 2. 3. 2.
71 1. 0. 1. 0. 1. 4. 0. 2. 0. 0.
81 0. 1. 1. 1. 1.0. 1. 2. 1. 0.
91 3. 2. 0. 4. 3. 4. 2. 3. 1. 3.

101 1. 1. 3. 4. 1. 3. 7. 2. 2. 5.
111 2. 2. 0. 2. 3. 2. 3. 4. 4. 4.
121 6. 3. 5. 6. 3. 4. 4. 2. 6. 2.
131 11. 6. 11. 8. 6. 2. 3. 4. 3. 5.
141 5. 11. 3. 8. 6. 9. 4. 2. 12. 7.
151 10. 7. 5. 10. 9. 7. 6. 8. 6. 1.
161 14. 4. 5. 10. 15. 11. 10. 6. 16. 11
171 15. 13. 10. 7. 8. 19. 9. 14. 18. 12.
181 15. 13. 14. 24. 13. 18. 12. 22. 35. 26.
191 32. 21. 22. 25. 22. 26. 32. 30. 33. 34.
201 32. 39. 22. 30. 31. 42. 40. 42. 45. 46.
211 39. 47. 50. 51. 53. 61. 57. 47. 54. 53.
221 58. 75. 63. 59. 54. 61. 54. 58. 67. 64.
231 55. 61. 68. 70. 62. 71. 50. 69. 48. 56.
241 59. 36. 50. 54. 37. 42. 44. 44. 34. 54.
251 23. 38. 27. 33. 27. 38. 36. 32. 30. 34.
261 21. 17. 23. 20. 23. 17. 24. 17. 20. 16.
271 19. 23. 28. 25. 17. 23. 21. 28. 15. 19.
281 14. 30. 17. 28. 13. 21. 24. 14. 23. 29.
291 20. 28. 38. 31. 24. 31. 40. 32. 34. 35.
301 30. 42. 31. 39. 35. 38. 41. 45. 45. 32.
311 53. 36. 48. 44. 57. 56. 45. 39. 46. 50.
321 51. 61. 60. 62. 66. 74. 68. 60. 83. 74.
331 67. 75. 76. 76. 66. 91. 79. 95. 103. 104.
341 112. 144. 132. 118. 131. 139. 129. 157. 142. 130.
351 134. 152. 147. 156. 170. 158. 155. 182. 143. 147.
361 156. 149. 143. 169. 166. 164. 165. 126. 138. 113.
371 115. 114. 120. 107. 80. 100. 97. 89. 84. 82.
381 76. 58. 57. 52. 54. 51. 56. 51. 34. 38.
391 29. 32. 27. 27. 15. 17. 17. 16. 20. 14.
401 7. 7. 7. 8. 8. 2. 6. 7. 4. 2.
411 0. 4. 3. 0. 2. 3. 2. 2. 1. 1
121 0. 0. 0. 0. 1. 0. 1. 1. 0. 0.
431 1. 0. 0. 0. 1. 0. 0. 0. 0. 0
,141 0. 0. 0. 1. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 1. 0. 0. 0. 0. 0. 0. 0. 0
481 0. 0. 0. .0. 0. 1. 0. 0. 0. 0
491 0. 0. 0. 0. 1. 0. 0. 0. 0. 0
511 1. 0.

WHC-SD-WM- OP'-O 5 7
REV aOA



Westinghouse Hanford Co.

GE NE R AL A L PHA E NE R GY A NA LY S IS
Rev. 2. 01

DATA REDUCTION REPORT W HC- SO-WM- 0P -05 7

SAMPLE REV OA
J-1289-5981 DUP.

File ID: 8a8767.CNF

Counted on: 2/25/94 @ 0:54
Detector: AEA8
Geometry number: 1
Count time: 28803. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 607.7 607.7 360.660 360.660 14.000 7.973 7.000 2.880
2 49.1 49.1 304.036 303.789 14.000 16.354 7.000 3.780
3 6.3 6.3 264.119 262.955 20.000 6.031 10.000 0.216
4 259.3 259.3 229.606 229.598 14.000 7.894 7.000 3.360

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activitv
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/in @95 d/m ti /ea

I Cm244 0.620 5.796 5.782 0.0140.04 23.01 1.9 180.4 0.813E-04
Cm243 5.786 5.782 0.004 247.2 0.111E-03

2 Am241 0.075 5.480 5.515 -.0350.08 2.78 5.9 23.2 0.105E-04
Pu238 5.499 5.515 -.016 30.3 0.137E-04

3 Am243 0.035 5.276 5.323 -.0470.03 1.30 8.9 10.3 0.462E-05
4 Pu239 0.245 5.143 5.166 -.0230.04 9.10 3.1 71.3 0.321E-04

Pu240 5.144 5.166 -.022 71.3 0.321E-04

Totals: 0.975 <--valid peaks only--> 36.18

DETECTOR CALIBRATION
Energy(MEV) = 4.087 + (0.0047)*Channel

Energy range (MeV): 4.087 TO 6.493
Efficiency = 0.1275 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 17822.0 100.000
Smoothed 17822.0 100.000
Composite fit 17368.0 97.453
Residuals 454.0 2.547

Analyzed by: __________

DM



Spectrum 8a8767.CNF
1 Legend: Raw =.... Modeled Peaks =1,2,.., etc Display Max.: 3817.6
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Raw *Data Ldump for AEA Spectrum: 8a8767.CNF
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 0. 2. 0.
21 1. 0. 3. 1. 1. 2. 3. 1. 1. 2.
31 2. 1. 1. 1. 0. 2. 2. 2. 1. 1.
41 0. 1. 1. 0. 0. 1. 1. 0. 0. 2.
51 2. 4. 1. 0. 0. 0. 3. 2. 0. 1.
61 2. 2. 2. 1. 4. 1. 2. 3. 0. 1.
71 1. 1. 0. 1. 0. 3. 0. 5. 2. 1.
81 1. -1. 1. 0. 0. 2. 3. 4. 1. 4.
91 0. 2. 2. 0. 3. 0. 1. 2. 0. 1.

101 1. 1. 3. 3. 2. 3. 4. 0. 0. 5.
ill 5. 1. 0. 1. 6. 0. 1. 1. 0. 4.
121 3. 6. 1. 4. 4. 3. 1. 2. 1. 6.
131 1. 1. 7. 4. 4. 3. 4. 4. 6. 5.
141 6. 5. 10. 5. 1. 4. 7. 2. 4. 5.
151 5. 5. 6. 6. 5. 5. 5. 7. 4. 6.
161 6. 3. 7. 3. 5. 4. 4. 8. 7. 5.
171 11. 9. 6. 11. 5. 13. 8. 13. 8. 8.
181 7. 11. 9. 10. 10. 7. 6. 20. 13. 17.
191 7. 18., 22. 15. 15. 14. 19. 13. 18. 16.
201 23. 23. 15. 30. 27. 26. 36. 23. 28. 31.
211 39. 53. 39. 57. 59. 67. 82. 86. 117. 95.
221 127. 156. 194. 183. 196. 242. 245. 286. 297. 288.
231 274. 243. 217. 164. 145. 114. 59. 45. 24. 16.
241 12. 7. 8. 11. 8. 9. 8. 4. 2. 6
251 5. 8. 4. 1. 6. 9. 9. 14. 7. 8.
261 12. 6. 9. 13. 10. 11. 5. 5. 8. 10.
271 12. 12. 4. 14. 8. 7. 10. 8. 16. 13.
281 12. 16. 16. 20. 14. 22. 18. 20. 24. 20.
291 30. 31. 28. 39. 24. 38. 56. 37. 41. 51.
301 42. 56. 62. 42. 55. 58. 44. 41. 25. 30.
311 21. 20. 27. 24. 23. 26. 24. 26. 26. 30.
321 24. 28. 32. 42. 29. 33. 36. 33. 31. 412.
331 38. 35. 54. 45. 53. 57. 55. 66. 89. 64.
341 88. 97. 107. 141. 145. 168. 165. 218. 239. 262.
351 356. 382. 354. 416. 464. 486. 520. 541. 647. 661.
36()1 674 . 637. 537. 512. 409. 319. 231. 147. 99. 46.
371 36. 11. 2. 2. 2. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
4101 0. 0. 0. 0. 0'. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
121 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 1. 0. 0. 0. 0. 0. 0. 0. J.
,461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0
-171 0. 1. 0. 0. 0. 0. 0. 1. 1. 1
481 2. 0. 0. 1. 1. 1. 0. 1. 0. 0.
191 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

WHC-S D -WM -0P 05 7
R EV n A
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