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WESTINGHOUSE HANFORD COMPANY/373

222-S LABORATORY
ANALYTICAL BATCH

Lab Segment Serial No. Customer ID:
- y91 04-c 40, to) 4.o 4-i.4-,43. A - -

Analysis: 7 / Sample Prep:

____________42_____ )),/C L.F tc"

Instrument: oi237 Procedure/ Rev: Z
Technologist: Date:

Starting Time: Temperature 2 1 fC.

Ending Time: Chemist: , C4 r0L

Comments:

Description Lab ID Description Lab ID

2 Blk 5% -7 12

3 M 7-y57 13

4 14

51 !rl-7 7 15
6 (r4" r7 -Z 16

7 171

8 . 7 18
9 j Q4 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

l OT / s ___3 /

Ir_ |w S-1R'13

__________ h .__ _ _ __ys _ _ _ __ _ _ _ _

A-6000-881 (03/92)



WH DrSD-W-DP-054 REV 0 ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:

LA-503-156 August 18, 1993
PREPARED BY: DATE COMPLETE:

L. L. Frltt v 72 August 24, 1993

UNITS: uCi/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC( DET LIM % CT ER
STD 63B43 G595 Am-241 2.66E+1 99.2 | | 14.7

BLANK G596 Am-241 <6.37E-6 18.5 41.3

A-0 G597 Am-241 <6.37E-6 15.3 6.37E-6 58.4

A-1 G598 Am-241 <6.37E-6 18.0 j 6.37E-6 50.7

A-2 G599 Am-241 <6.37E-6 10.2 6.37E-6 45.8

A-3 G600 Am-241 <6.37E-6 7.5 6.37E-6 58.4

A-4 G601 Am-241 <6.37E-6 8.5 -6.37E-6 58.5

A-5 G602 Am-241 <6.37E-6 11.6 6.37E-6 71.1

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

The results for the standard are in uCi/L.

V



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

G 595.-5582 102 t DAY 7-22-93 114:26 123

Amn241 LA-503-156 % RECOVERY 4B3 0

gef~~de/STD

EDP R201 AROOI - 4801Z

STD# 63J/3 RESULT 7 Q AIlACH Pi

STD VAL.Qti P %REC k37?Z

.r. 140 j/ I) ~j{

y An4%st I ACa'ys -L

PLLI ..,-Iv (i ' .

- t, ik-. L- / a 13

~2

Seriat No. 'ike (Tocer) Book Ntmber 58843
G595-5582 J2tMty or Am2t3 Tracer in dpm/mL (SPKA) 5551

Batch 10 pike (Tincer) Volume in mL- (SPKV) o.]
1373 olume of Sample in mL (SS) 1

Rerun No iluton Factor (DF) 101
0 igest Dilution Factor (DDF) 1

Analyst m-241 Area Peak Height rmm AEA (C241) 94
*m-243 Aipa Peak Heieht from AEA (C243) 91

SDate |ol AT Count (ATDT) 1291

08/18/93 j T Count Time in Minutes (MLN Cl'd) 30

ickgmiinI in CPM (OKG)J 5'

Am-241 pCi/L ((C241 - SPKA ' SPKV - DF DDF (1000mL/I)) / ((C243 SS ' (2220000dpm/mL))
pCi/mL = pCi/L / (1000 mL/)
Tmcer % Pec = ((ATO / M[N CTd - 8KG) 1 2 (C43 / (s tl + C( 43)) / (SFKA ' SPKV)) * 100

Relative Counting Error = Squam Rnot of ((1 / (241) + (1/C243)) 100

m-241 Ci/L 2.66E+01

Am-241 ;Cl/mL = 2.6GE-02

Litive counting eror 14.7%

m-3 43l Tacer Recovery = 6.6%

Data Entry by: Date: 21-Aug-93

pproved by: ;' Date: 7

AM-2I: L-50-156(D-) LIUID STADAR

C

Pae 1 Form 3 Rev. 1. 1

STANDARDAM-241: LA-503-156 (D-0) LIQUIDS



WHC-SD-WM-DP-054 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

t r~fr/' £~
5 0595- ssS' -

BESTAVAILABLE COPY

12 2/



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

DAY
1 re 0e s ed

7-22-93 14:26 26
Mee-l bed siwiad PC tUC Cr Code

Am241 LA-503-156 u1i/1IL D14B3 o
-sa,'np' Ste cusieme IC

? BLK

REAGENT BLANK "A-' X D.4Q(
COUNT AS uCI/L ATTACH PPNIQ

t4 V3a -v 5;-1 [ V-y,3 . e

AM-241: LA-503-156 (D-0) LIQUIDSBLN
Seriat No. l|pik :Tar) Bk Ntmiber FI58 8 3

IG596-5682 A\ctivty of >m' 4 Tim r in dpm/mnL (SPKA) E65-5
Ba0c "D 2i (Trnr)lurne in mL (SPKV) 0.0

1373 V olume of Sample in rL(SS) 1
. erunNo..Mu tion Factor (DF)

0 )igst Dilution Factor (ODF)
Anays e-2 41 Am Peak Height I'mm AEA (C241) 6

km-2 43 Ama Peak Hei-ht finm AEA (C2 43) 2341
Tot|hl AT Coun (AT) 834 1

%81/3 (T Cotun t ime mn Minutes (MIN Crd) 3
edkgmOund in CP4' P 1]

Am-241 :tG/L = ((M41 s SPKA # SPKV 0 DF DDF - (I000mL/L)) ((M43 SS ' (2220000dpm/mL))
NoCi/mL = p ei/L / (1000 oL/ o 

I

Tmeer % Rec = ((AIDT / MIN C~d - BKG) * 2 *(C243 / (C241 + C243)) / (SPKA * SPKV)) '100
Reive Countin Entor = Squaiv oty of ((I /241) + (A/m243)) * 100

NOTE: Reported result Is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

J~m-41 l~i/L<6.37E-03

kno-21 Iii/mL< 6.37E-067

o t!igt Diting Facto

n __ -241 ra Pak 1eiht Lm A 4 .__

Data Entry by: Date: 21-Aug-934

ckrpnroved byd iatn:C-.E/9

I( G ) 5
Senal NO 3Same Poe

G 596.-5662| 102 5

0
LU

r~f-

U)

Form 3 Rev. 1. 1' Pige 1 of I



WHC-SD-WM-DP-054 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

& -Pf )
-/ GC596- S(6,29

BEST AVAILABLE COPY

0%33



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

1
LT,

Senal Ho sampo Pot , -- Oate Tmc issued Prorot

G 597.-5782 102 5 DAY 7-22-93 14:30 23
e oSqn d ,d c 6 1 ' Ues -t U n 1t C la', e C o d ee r s

Am241 LA-503-156 uCi/ML D44B3 0
Sepn ste Custo." , ID

A-0

COUNT AS uCI/L ( 3 X 0A

ISA "AEA" - 480,1AV
_? IATTACH PRINTOUT

A A 1l 3 ayt. nls

tan I$T. Cc- d ig
Hrif-fl art.

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE
SerltSNo. pike (Tracer) Book Number 5BB43

597-5782 ti-ity of Am243 Tracer in dpmrn/mL (SPKA) 5655
Barch] JD 3pike (Tracer) Volume in mL (SPM 0.05

1373 Volume of Sample in mL)
.ARer No. Dilution Factor (1

3 igest Dilution Factr (DDFI

A y -241 Area Peak Height from AEA (241) 3
-43 Area Peak Height from AEA (243) 122

Cate 'otal AT Count (AMT) S16
O8/18/93 T Count Time in inuts IN CTd) 30

ackground in CPM MG) 5

Am-241 pCi/L ((241 * SPKA * SPKV * DF * DDF * (IOOOmL/)) / ((243 *SS (2220000dpm/mL))
pCi/mL = pCi/l / (1000mL/L)
Tracer Z Rec = ((ATT / MN Crd - BKG) a 2 (C243 / (C 41 + C243)) / (SPKA * SPKV)) 100
Relative Counting Error = Square Root of ((I / C241) + (t/C243)) * 100

NOTE: Reported result is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

m-241 pCi/L - < 6.37E-03

-241 pCI/mL = < 6.37E-06

elative countin, error - 58,4%

m-243 Tracer Recovery = 15.3%

Data Entry by:C Date: 24-Aug-93
Approved by: Date: /93
Form 3 Rev. 1.1 Pige I of 1

234

C

CL

C0



WHC-SD-WM-DP-054 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

G 5 ??-S2Sg

F2 -9:

BEST AVAILABLE COPY

Sr

F-



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

Sral No same Por . ale nme ssted Pcofy

G 598.-5782j 102 5 DAY 7-22-93 14:31 23
5-P1 eo uuis Cha. Cod.

Am241 LA-503-156 uCi/ML D44B3 0
Samroe SerC CUSIOme' '0

? __A-1

COUNT AS uCI/L < 3-7 y0 A

Ad~~~~ fa3 0M.l I~k 43 I
ATTACH PRINTOUT

-25 3 Aav,, 4 A,,"

Gc -c

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE

Sat No. |Sie(rcr okNumber 15BB43

G59 8-5782 ~tivity or Am243 Tracer in dpm/mL (SPKA) 5655

Bac J ~pk Trcr)V-uei mL (SPIV) 0.05
1373 V.ume of Sa-mVpILe ;a m (SS) 1

-R IMn N .-' biution Factor (D)1

0 igest DiluLion Factor (DD 1
241 Area Peak Height from AEA (C241) 4

-243 Area Peak Height from AEA (243) 146

D..oate otal AT Count (AMT) 813
08/18/93 AT Count Teinn Minut (MIN CTd) 30

Am-241 pCi/L = ((C241 * SPKA * SPKV * DF * DDF * (1030mL/Q) / ((C243 SS (2220000dpm/mi))
pCi/miL = pCi/L / (10OOmL/
Tracer % Re = ((ATOT / MN Cd - BK) 2 - (C243 / (241 + C243)) / (SPKA * SPKV)) 100
Relative Counting Error = Square Pool of ((I / C241) +(1/243)) ' 100

NOTE: Reported result is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

-241 i< 6.37E-03

-241 pCl/mt, < 6.37E-06

ltive counting er- 50.7%

-R18.0%

Data Entry by: Date: 24-Aug-93
pproved by: Date: a'r d q-4,/93

Form 3 Rev. 1.1 Ptrge 1 of 1

2?6
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WHC-SD-WM-DP-054 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

#~% ~~-jg-9~ K

3a
-I G 5?8-5? 8

BEST AVAILABLE COPY



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

spa' No s~eE Pome Qa.e 1e 'sed Po'

G 599.-5782 102 5 DAY 1 7-22-93 14:32 23
M-- ,roo saa OevsI D"! Chae Code n

Am241 LA-'5e-i56 uCi/ML D44B3 0
S .e seConl., IC

?1 IA-2

COUNT AS uCI/L <$ . . i "

j,' { a"AE A" - 480NMk

c Eu A Y3- 53 -/3 ATTACH PRINTOU

In, IAL

S. /,Do

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE_
P Serdat No. ' pike (TraCr) Book Number 58B43
599-5782 \ctivity of Am243 Tracer in dpm/mL (SPKA) 56155

Barth jD X pike (Tracer) Volume in mL (SPV) 0.05
1373 Volume of Sample in mL (SS) I
) Renm No ilution Factor

0 igst Dilution Factor (DDFI 1

rAn-yst 241 Area Pek Height from AEA (C41) 5
km-243 Aea Peak Height from AEA (243) 107

.at otal AT Count (AMT) 604
8/18/93 1T Count Time in Minutes IN CTd) 30

I ackground in CPM. (BKG) 5

Am-241 pCi/L ((241 * SPKA * SPKV - DF * DDF ' (I000mL/)) / ((C243 SS * (2220000dpm/mL))
pCi/mL = pCi/L / (1000imL/4
Tracer % Re = ((ATOT / MIN CTd - BKG) * 2 (43 / (241 + 243)) / (SPKA * SPKV)) 100
Relative Counting Ermr = Square Root of ((1 / 241) + (1/243)) * 100

NOTE: Reported result is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

-- 241 sCi/L < 6.37E-03

-241 pCi/mr = < 6.37E-06

e ative countinu error = 45.8%

-243 Tracer RPovery = 10.2%

ata Entry by: Date: 24-Aug-93
oproved by: Date:

Form 3 Rev. 1.1

238
Pabe 1 of 1

LJ

C

Ca' - v
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WHC-SD-WM-DP-054 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

3.-i

& 5- 7 ?9 - 28 gt

BEST AVAILABLE COPY

2fl

'#7

50



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

Se-1INo Sce Porq

G 600.-5782 102 5 DAY

T,','e Issued Pr'qs"3

14:33 231 7-22-93

Am241 LA-503--156 uiM 4B

p.' C

COUNT AS uCI/L . 3 p

/AEA" - 48W;

-50 aSo OiSY/H3- SYBZ ATTACH KRNTUM

//, II
TrC~c'.d Lfr1

~4 6~m 93

/

/

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE
- eralNo Ipik-e (Traicer) Bool, Number 8B343

G600-5782 Livity of Am243 Tracer in dpm/mL (SPKA) 5655
arh 10 ::1Pike (Tracer) Volume in mil, (SPKV) 0.05

1373 51o ume of Sample in mL (SS)1
- ;1erun No. |Diution Factor (DF)1

_ _ _ _ igest Dilution Factor (DOF)
- Anaiyst 'm-241 Area Peak Height from AEA (C2411 3

|Im-243 Ara Peak Height from AEA (C43) 127
Data .otal AT Count (ATUT) 357

8/18/93 T Count Time in inuLes (MN Crd) 30
ckground in CPM (BKG)

Am-241 pCi/L = ((241 * SPKA ' SPKV * DF * DDF (1000mL/Q) / ((243 * '3 (2220000dpm/m4L)
pCi/mL = pCi/L / (I000mL/)
Tracer % Rec = ((ATDT / MN CPd - BKG) * 2 * (C 43 / (241 + 243)) / (SPKA SPiV)) 100
Relative Counting Error = Square Root of ((I / 241) + (1/243)) * 100

NOTE: Reported result is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

Am-241 pCi/L < 6.37E-03

A-241 pCl/mt < 6.37E-O8

elalive countin' er-or -58.4%

m-243 Tracer Plecovery 7.5%

Data Entry by: Date: 24-Aug-93
Approved by: /Date: * /93
Form 3 Rev. 1.1 Pige I of 1

300

0
1-ri

C':
If)
0

C

-~

C
Co
(5
~L.



WHC-SD-WM-DP-054 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

3e) I/

BEST AVAILABLE COPY

301

GCo0 6c-Cpaog



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

7No se ' PorI Dale Tm Issued o

G 601.-5762 102 5 DAY 7-22-93 14:33 23
1im- o Meod erd , Charge Codd1,

Am241 LA-503-156 uCi/ML D44B3 0
,Ae;e see cav 10

COUNT A__I/LA-4

COUNT AS uCI/L < -)Y1

"tACA - tLj1NflN

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE
SeralNo SIpike (Tracer) Bock Number 58B343

G601-5782 Ativity of Am243 Tracer in dpm/mnL (SPKA) 5655
Bach3Dpike (Tracer) Volumne in mut IspkV) 0.05

1373 Volume of Sample in mL (SS) I
- tRern N. ilution Factor (DF) I

0 igest Dilution Factor (DF) 1
Anatyst jm-241 Area Peak Height from AEA (241) 3

m-243 Ama Peak Height from ALA (243) 114

ate Cotal AT Count (AMT) 521
8/18/93 kT Count Time in Minutes (MIN Crd) 30

ackground in CPMk_ (BKC) 1 5

Am--241 pCi/L = (((241 - SPKA - SPKV * DF * DDF ' (1000mL) / ((C243 SS (2220000dpm/m))
pCi/mL = pCi/L / (1000mL/)
Tracer % Rev = ((ATT / NIN Crd - BKG) ' 2 * (C243 / (C241 + C243)) / (SPKA * SPK)) * 100
Relative Counting Error = Square Poot of ((1 / C241) + (1/C243)) * 100

NOTE: Reported result Is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

-241p~i/. -< 6.37E-03

P-241 pCi/mtL < .37E-06

elative counting error 58.5%

A-243 Tracer Pecovery 8.5%

Data Entry by: Date: 24-Aug-93
pproved by: Date: tl 24,F3

Form 3 Rev. 1.1

302
Page 1 of I
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If)

0

5~.
0
C/)
6
z

. 05,, ,0 Y) 5/k l'Df

Pa



WHC-SD-WM-DP-054 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

I w j7~-93 ,4_

> A LA -

BEST AVAILABLE COPY

303



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

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE
~'2 Sedai Ne. piike (Tracer) Book Number 5SB43
602-5782 tivity of Am243 Tracer in dpm/mL (SPKA) 5655

>-Batt0 ..O , pike (Tracer) Volume in mL (SPKV) _ 0.05
1373 olume ofSample in ml (SS) 1

' 'erunNa.: ilution Factor (DF)
eigest Dilution Factor O)

Aneyst- ' -241 Area Peak Height from kEA (C241) 2
81805 -243 Area Peak Height fromAEA (C2 4 3) 164

t- ata otal AT Count (ATOTI 529
2/18/93 TCount Tine in Minutes (MIIN CTd) 3

ckground in CPM (BKG) 1

Am-241 pCi/L ((C241 * SPKA * SPKV * DF DDF - (10OOmL/) / ((C243 ** (2220000dpm/rni))
pCi/ml = pCi/L / (1000rmL/1
Tracer % Rec = (ATT / MIN CTd - BKG) * 2 "(C243 / (C241 + C243)) / (SPKA* SPKV)) *100
Relative Counting Eror = Square Root of ((1 / C241) + (1/C243)) 100

NOTE: Reported result is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

-241 p~i/L - c 6.37E-03

241 uCi/mL - c 6.37E-06

ative counting en-or = 71.1%

-2 43 Tracer Recovery 11.6%

Data Entry by: Date: 24-Aug-93t1
Approved by: I I Date:
Form 3 Rev. 1.1

304

(A

PAge 1 of 1

Se-41 No strpie Po-t Oale lire Iss ed Pr, p

G 602.-5782 102 5 DAY 7-22-93 14:34 23
O a r qe -Sla-a-d Pesn U-Is crage code Peru'

Am241 LA-503-156 uCi/ML D44B3 0
Sj r , 5- AC o 1

7 /_ _ A-5

COUNT AS uCi/L <&37XI0
fE AEA -(8OM 

11-D S4t 0 13 ATTACH PRINTOUT

0

C)cL
I C



WHC-SD-WM-DP-054 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

/~OL

34

.3

-1

BEST AVAILABLE COPY

305
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WHC-SDAM-DP-054 REV 0

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
G-595-5582

File ID: SD3565.SPC

Counted on: 8/19/93 @10: 0
Detector/Geometry number: 3/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final
156.6 159.1
140.1 155.2

Peak center
Initial Final

311.992 311.992
264.296 264.296

FWHM
Initial Final
32.000 35.223
32.000 24.561

PEAK RESULTS

Peak
ID Isotope

Pu238
Am241

2 Am243

AEA Peak Centroid
Fract. Exp. Obs. Diff. FWHM
0.4661 5.499 5.517 -0.018 0.17

5.480 5.517 -0.037
0.5339 5.234 5.289 -0.055 0,.12

Count Activity
Rate c/m d/m uCi/ea

5.94 40.98 0.185E-04
0.141E-04

6.81 307.22 0.138E-03

DETECTOR CALIBRATION
Energy(MEV) = 4.020 + (0.0048)*Channel

Energy range (MeV): 4.020 TO 6.477
Efficiency = 0.2014 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
6323.0
6322.2
6374.5

-52.5

% Recovery
100.000
99.987
100.815
-0.830

Analyzed by:

306

Peak
10

1
2

Tau
Initial
16.000
16.000

Final
6.384
2.921

& '. a 0'. --)



SPECTRUM SD3565.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 611.9

WHC-SD-Wt]M-DP-054 REV 0

2
2
2
.2
.2
.2
.2

2
2
2

2
.............. 2

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

...................................2............
..............................................2.

................................................... ..... 2....2
......................................................2
.........1i.............2 ...............

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

.11

...............................
....................................... ........ ....... I
'........... ............................................... .
. .. . . I.. . . . . . . ...................................

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

307
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WHC-SD-WM-DP-054 REV 0

Raw
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
21
2e
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
47'
4,
491
511

SP:SD3565.SPCData Dump
0.
0.
1.
1.
0.
0.
*0,.
1.
1.
2.
2.
2.
0.
0.
1.
5.
2.
3.
2.
2.
7.

11.
27.
40.
59.
67.
74.
63.
31.
29.

7.
0.
2.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
2.
0.
0.

for
0.
0.
0.
0.
0.
2.
0.
2.
1.
2.
2.
0.
1.
2.
0.
1.
1.
1.
2.
6.
7.

12.
23.
46.
66.
55.
80.
57.
28.
29.
65.
82.
39.
0i.
1.
2.
0.
0.
1.
0.
0.
0.
0.
2.
0.
0.
0.
0.
1.
0.
0.

308

AEA Spectrum:
0. 0.
0. 1.
0. 1.
1. 0.
1. 0.
0. 1.
0. 0.
1. 1.
0. 1.
1. 0.
0. 1.
0. 1.
0. 1.
2. 3.
0. 0.
0. 2.
1. 2.
1. 2.
2. 2.
4. 3.
6. 2.

16. 12.
20. 29.
48. 37.
67. 59.
60. 65.
85. 77.
53. 49.
35. 27.
42. 39.
78. 57.
67. 73.
34. 31.

9. 4.
0. 1.
0. 2.
2. 1.
0. 1.
0. 0.
0. 0.

.0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 2.
0. 1.
0. 0.
0. 0.
1. 0.

0.
I.
0.
0.
0.
0.
1.
1.
1.
3.
1.
0.
0.
1.
0.
2.
3.,
3.
4.
2.
6.
8.

27.
41.
60.
62.
84.
40.
37.
30 .
87.
82.
33.

7.
1.
2.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.

0.
0.
0.
0.
0.
0.
0.
0.
1.
2.
0.
2.
1.
0.
0.
0.
2.
6.
1.
4.
3.

17.
36.
35.
50.
80.
74.
49.
21.
45.
79.
67.
22.
5.
2.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
1.
1.

1.
0.
1.
1.
0.
0.
0.
0.
0.
0.
1.
1.
0.
3.
5.
3.
0.
1.
7.
7.
6.

18.
24.
54.
63.
85.
84.
32.
25.
50.
74.,
79.
26.
6.
1.
2.
2.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.

1.
1.
0.
2.
0.
0.
0.
1.
1.
1.
0.
0.
3.
0.
1.
1.
2.
0.
2.
6.
8.

15.
41.
47.

1.

0.

39.
27.
63.
89.
62.
13.
2.
1.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1.
0,
0.
1.
0.
1.
1.
1.
1.
1.
1.
0.
0.
1.
18.
0.
3.
2.
6.
3.
2.

19.
33.
67.
62.
82.
67.
25.
28.
55.
75.
62.
16.
5.
2.
1.
1.
0.
0.
0.
1.
0.

0.
1.
0.
0.
0.

0.
0.

0.
0.
0.
0.
0.
0.
0.
1.
1.
3.
1.
4.
0.
2.
0.
0.
3.
I.
0.
8.

10.
16.
29.
49.
52.
72.
72.
42.
39.
58.
78.
49.
12.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
2.
2.



G E N E R A L A L4I9D
Rev. 1.10

REVOAL Y S I S

DATA REDUCTION REPORT

SAMPLE
G-596-5682

File ID: SD4770.SPC

Counted on: 8/19/93 @10: 0
Detector/Geometry number: 4/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak center
Initial Final

299.384 299.384
252.849 252.849
139.543 139.543

FWHM
Initial Final
16.000 10.080
20.000 11.768
0.000 0.200

PEAK RESULTS

Peak
ID Isotope
1 Am241
2 Am243
3

AEA
Fract.
0.1658
0.8341
0.0001

Ex
Peak Centroid
p.

5.480
5.234

5
5
4

Obs. Diff.
.474 0.006
.260 -0.026
.739

DETECTOR CALIBRATION
Energy(MEV) = 4.097 + (0.0046)*Channel

Energy range (MeV): 4.097 TO 6.452
Efficiency = 0.1283 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
4024.0
4024.0
4092.3

-68.3

% Recovery
100.000
100.000
101.696
-1.696

Analyzed by: _

309

Peak
ID10

2
3

Peak
Initial

5.5
378.4

0.0

height
Final
4.5

378.0
0.1

Ini
8.

10.
0.

Tau
tial
000
000
000

Fi
0.
6.
0.

nal
000
100
200

FWHM
0.05
0.05
0.00

Count
Rate c/m

1.36
6.83
0.00

d/m
11.25

483.74
0.00

Activity
uCi/ea

0.507E-05
0.218E-03
0.174E-08

I I



SPECTRUM SD4770.SPC
LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 1457.5

WWC-SD-WM-DP-054 REV O

.. 2
. .. .... ... .... .. .. .. .. .. .. .. ... .. .. 2 .
. . . . . . . . .........................................................2 ..
. . . . . . .........................2
.2 ...

310



VWHC-SD-VM-DP-054 REV 0

Data Dump
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.
1.
2.
0.
2.
0.
1.
2.
1.
2.
7.
6.

10.
8.

71.
217.

25.
3.
0.
0.
2.
1.
0.
1.
1.
1.
3.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

for
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
1.
0.
0.
0.
3.
2.
3.
1.
1.
6.
3.
4.

15.
19.
95.
214.
24.
1.
0.
1.
2.
0.
0.
0.
0.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
0. 0.
0. 1.
0. 0.
1. 0.
0. 1.
0. 0.
0. 0.
0. 2.
3. 0.
1. 0.
0. 3.
2. 0.
1. 1.
5. 1.
0. 1.
3. 0.
2. 0.
0. 3.
1. 4.
6. 5.
1. 3.
8. 11.

11. 17.
21. 20.
95. 100.

207. 212.
24. 21.

2. 0.
2. 1.
3. 1.
1. 0.
0. 0.
0. 0.
0. 0.
1. 1.
2. 3.
1. 2.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

SP:SD4770.SPC
0. 0.
0. 0.
0. 0.
0. 2.
1. 1.
0. 0.
0. 1.
1. 1.
0. 1.
2. 2.
0. 0.
5. 0.
1. 0.
2. 1.
2. 1.
0. 3.
1. 1.
3. 1.
4. 2.
3. 3.
8. 7.
5. 9.

14. 17.
15. 28.

121. 145.
186. 154.
12. 10.
1. 1.
2. 3.
2. 2.
0. 0.
0. 1.
0. 0.
0. 0.
1. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
1.
0.
2.
1.
0.
3.
3.
5.
5.
1.
7.

14.
19.
40.

208.
61.
6.
0.
2.

0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.

0.
0.
0.
1.
1.
0.
0.
1.
2.
0.
1.
1.
3.
4.
3.
4.
4.
4.
0.
1.
4.

16.
23.

3.46.
4.
0.
3.
4.
0.
0.
0.
1.
0.
5.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
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A> 3m

WHC-SD-WM-DP-054
A L P H A E N E R G Y

Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
G-597-5782

File ID: SD5687.SPC

REV O
A N A L Y 5 1 S

Counted on: 8/19/93 @10: 0
Detector/Geometry number: 5/ 1
Count time: 30000. Sec

PEAK ANALYSIS

height
Final

2.8

Peak center
Initial Final

353.045 353.045
195.6 256.892 256.892

3.7 155.899 155.899

FWHM
Initial Final
20.000 32.897
28.000 20.128
28.000 370.747

Tau
Initial Final
10.000 2.552
14.000 3.177
14.000 22.307

PEAK RESULTS

Tn Isotope
Ra224
Am243

3 Np237
Np237

AEA
Fract.
0.0234
0.9214
0.0552

Peak Centroid
Exp. Obs. Diff.
5.680 5.708 -0.028
5.234 5.265 -0.031
4.640 4.801 -0.161
4.781 4.801 -0.020

DETECTOR CALIBRATION
Energy(MEV) = 4.084 +

Energy range (MeV):
Efficiency = 0

(0.0046)*Channel
4.084 TO 6.439
2235 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
3796.0
3796.0
3749.2

46.8

% Recovery
100.000
100.000

98.766
1.234

Analyzed by:

312

G E N E R A L

Peak
ID
1
2
3

Peak
Initial

4.4
199.1

5.3

FWHM
0.15
0.09
1.71

Count
Rate c/m

0.18
6.91
0.41

d/m
0.84

281.02
30.86

Activity
uCi/ea

0.376E-06
0. 127E-03
0. 139E-04
0.959E-06



SPECTRUM SD5687.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC

WHC-SD-WM-DP-04 REVO

.. 2..
*....2. .2
. ... 2

...........

...........

...........

...........

...........

...........

.2. .

713.2

2

.........................2

....................... .................. . . . .2 .

..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2 .

. .... 2
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WHC-SD-WM-DP-054 REVO

Data Dump
0.
0.
2.
0.
0.
0.
0.
0.
2.
0.
1.
0.
0.
1.
1.
4.
4.
9.
5.
6.

13.
13.
30.
40.
61.
87.
93.
20.

0.
2.
0.
0.
0.
0.
1.
4.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.

314

AEA Spec
0.
0.
1.
0.
0..
0:
0.
1.
3.
0.
0.
1.
1.
0.
3.
2.
1.
5.
7.

11.
15.
20.
28.
35.
74.

103.
69.
10.

2.
2.
1.
0.
1.
1.
1.
5.
0.
0.
0.
0.
0.
0.
0.
2.
0.
1.
0.
0.
1.
0.

trun:
0.
0.
0.
0.
1.
0.
0.
0.
1.
1.
2.
1.
3.
2.
2.
6.
3.
3.

10.
10.

7.
19.
28.
36.
73.

103.
39.

8.
1.
2.
1.
2.
0.
1.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
1.
1.
1.
0.

SP:SD5687.SPC
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
1. 2.
0. 0.
0. 1.
0. 0.
0. 1.
2. 0.
3. 0.
4. 3.
4. 3.
3. 6.
6. 3.
5. 6.
3. 8.

18. 12.
9. 14.

14. 12.
29. 30.
46. 41.

8. 62.
(1-2.) 111.

3 . 35.
4. 2.
0. 1.
2. 1.
2. Q
0. 0.
3. 0.
0. 0.
0. 1.
1. 2.
1. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 1.
0. 0.
2. 0.
0. 0.



G E N E R A L

WHC-SD-WiM-P-054 REVO
A L P H A E N E R G Y

Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
G-598-5782

File ID: SD6605.SPC

A N A L Y S I S

Counted on:
Detector/Geometry
Count time:

8/19/93 @10: 0
number: 6/ 1

30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

5.1 3.4
245.8 240.7

4.7 3.4
2.8 2.1

Peak center
Initial Final

346.730 346.730
253.310 253.310
131.939 131.939
89.505 89.505

FWHM
Initial F
20.000 37
32.000 33
60.000 2
24.000 54

PEAK RESULTS

Isotope
Ra224
Pu236

AEA
Fract.
0.0219

Am243 0.9547
0.0110

U 235 0.0123

Peak Centroid
Exp.
5.680
5.756
5.234

Obs. Diff.
5.719 -0.039
5.719 0.037
5.280 -0.046
4.709

4.396 4.510 -0.114

FWHM
0.18

0.16
0.01
0.26

Count
Rate c/m

0.26

11.27
0.13
0.15

Activity
d/m uCi/ea
1.38 0.621E-06

0.595E-06
512.65 0.231E-03

0.65 0.294E-06
1.28 0.575E-06

DETECTOR CALI
Energy(MEV) = 4.089 + (0

Energy range (MeV): 4
Efficiency = 0.19

BRATION
.0047)*Channel
.089 TO 6.496
98 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
6037.0
6036.7
5900.7

136.0

% Rec
100.
99.
97.
2.

Analyzed by: __

315

-93'

Peak
ID
1
2
3
4

inal
.588
.799
.000
.931

Peak
ID
I

Ini
10.
16.
30.
12.

Tau
tial
000
000
000
000

Fi
2.
3.
0.
2.

nal
298
970
200
573

overy
000
995
742
252

I I



SPECTRUM SD6605.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 952.9

WHC-SD-WM-DP-054 REVO

2

. . . . . . . . . . . . . . . . . . . 2 .

.. .............................. 22..

............................. . . . . . . . . . . . . . . .2 .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2

.2
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VHC-SD-WM-DP-054 REV O

Data Dump
0.
0.
1.
0.
0.
1.
2.
2.
2.
3.
0.
3.
6.
5.
2.

13.
9.

12.
12.
23.
29.
43.
40.
73.
87.

132.
86.
14.
5.
3.
1.
1.
0.
0.
3.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
1.
0.
0.
0.

AEA Spectrum:
0. 0.
0. 0.
2. 1.
1. 1.
0. 3.
2. 0.
0. 1.
2. 1.
2. 3.
2. 4.
1. 5.
1. 4.
2. 7.
5. 6.
5. 10.
7. 8.

14. 7.
17. 11.
17. 16.
20. 21.
32. 37.
45. 34.
44. 54.
79. 79.

118.
46 131.

.1 59.
16. 14.
3. 2.
2. 2.
1. 1.
0. 0.
0. 0.
1. 3.
3. 3.
1. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
2. 0.
0. 1.
0. 0.

SP:SD660
0.
1.
1.
0.
1.
0.
1.
2.
1.
1.
4.
5.
2.
2.

11.
5.

10.
11.
15.
29.
40.
32.
56.
74.

119.
123.

58.
9.
4.
4.
1.
3.
0.
1.
2.
2.
0.
0.
0.
0.
*0.
0.
0.
0.
0.
1.
0.
2.
1.
0.

5. SPC
0.
1.
1.
1.
2.
1.
1.
1.
5.
1.
1.
2.
6.
0.
6.
5.
9.
9.

19.
20.
17.
40.
46.
91.

107.
109.
44.
3.
2.

1.
1.
2.
1.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
1.
0.

0.
0.
2.
1.
1.
3.
0.
1.
4.
1.
2.
1.
6.
5.
5.
7.

15.
15.
17.
17.
30.
47.
58.
81.

106.
99.
35.
3.
1.
1.
2.
0.
1.
2.
5.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.

0.

317
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g-ts~ 1~~3'

G E N E R A L
VJHC-SD-WM-DP-54

A L P H A E N E R G Y A
Rev. 1.10

REV O
N A L Y S I S'

DATA REDUCTION REPORT

SAM P L E
G-599-5782

File ID: SD7135.SPC

Counted on: 8/19/93 @10: 0
Detector/Geometry number: 7/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak
Initial

260.384

center
Final

260.384

FWHM Tau
Initial Final Initial
24.000 14.549 12.000

PEAK RESULTS

Peak
ID Isotope
1

AEA
Fract.
1.0000

Peak Centroid
Exp. Obs. Diff. FWHM

5.275 0.07

Count
Rate c/m

3.89

Activity
d/m uCi/ea
19.39 0.874E-05

DETECTOR CALIBRATION
Energy(MEV) = 4.077 + (0.0046)*Channel

Energy range (MeV): 4.077 TO 6.433
Efficiency = 0.2004 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
2198.0
2198.0
1943.3
254.7

% Recovery
100.000
100.000
88.411
11.588

Analyzed by:

318

N

Peak
ID

1

Peak
Initial

178.1

height
Final
168.9

Final
4.521



GC
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WHC-SD-WM-DP-054 REV O

Data Dump
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
0.
0.
2.
2.
4.
5.
5.
2.

18.
18.
38.

102.
16.
0.
1.
0.
1.
0.
0.
0.
2.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

320

AEA Spec
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
1.
0.
0.
1.
3.
2.
2.
3.
5.

18.
29.
67.
65.
5.
0.
0.
1.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

t r u m:
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
1.
0.
1.
0.
1.
2.
0.
5.
3.
8.

12.
11.
22.
64.
64.
10.
1.

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.0.0.
0.
0.
0.

0.
0.
0.

SP:SD7 135
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
1.
0.
1.
0.
2.
0.
2.
1.
6.
8.

10.
14.
22.
87.
49.
14.
0.
2.
0.
0.
0.
0.
0.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
3.
0.
2.
2.
3.
1.
2.
5.
8.

17.
26.

3.
1.
2.
1.
0.
0.
0.
0.
1.
1.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.



G E N E R A L
\H..SD-WM-DP-054 REV O

A L P H A E N E R G Y A N A L Y S I S
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
G-600-5702

File ID: SD8352.SPC

Counted on: 8/19/93 @10: 0
Detector/Geometry number: 8/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak center
Initial Final

257.412 257.412

FWHM
Initial Final
20.000 13.341

PEAK RESULTS

Peak
ID Isotope
1 Am243

AEA
Fract.
1.0000

Peak Centroid
Exp. Obs. Diff.
5.234 5.266 -0.032

FWHM
0.06

Count
Rate c/rm

4.11

Activity
d/m uCi/ea

207.69 0.936E-04

DETECTOR CALIBRATION
Energy(MEV) = 4.056 + (0.0047)*Channel

Energy range (MeV): 4.056 TO 6.462
Efficiency = 0.1801 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
2376.0
2376.0
2057.3
318.7

% Recovery
100.000
100.000
86.587
13.413

Analyzed by: ___

;3Z1

'K

Peak
ID
I

Peak
Initial
193.8

height
Final
187.3

Tau
Initial
10.000

Final
4 .363

6e --1fat -

t

I I



SPECTRUM SD8352.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 637.6

WHC-SD-WM-DP-054 REVO

. . . . . . . . . . .

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

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

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

..................1
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WHC-SD-WM-OP-054 REV 0
Data Dump

0.
0.
2.
0.
0.
1.
1.
0.
1.
0.
1.
0.
2.
0.
0.
0.
1.
0.

.2.
2.
1.
1.
9.

27.
32.
82.
74.

6.
1.
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

for AEA
0.
0.
1.
0.
0.
2..
1.
0.
0.
0.
1.
2.
1.
1.
0.
3.
2.
3.
2.
3.
3.
3.

11.
13.
28.
81. 1
49.

7.
2.
1.
0.
1.
0.
0.
1.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

Spectrum:
0. 0.
0. 0.
1. 0.
0. 4.
1. 2.
2. 0.
0. 2.
0. 1.
1. 0.
3. 1.
0. - 1.
0. 0.
1. 2.
1. 0.
0. 0.
1. 3.
2. 1.
0. 0.
0. 1.
0. 1.
4. 1.
3. 7.

13. 15.
9. 19.

34. 37.
01. 108.
45. 30.

8. 6.
3. 3.
2. 2.
1. 2.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
2. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 1.
0. 0.

SP:SD8352.SPC
0. 0.
0. 0.
0. 1.
0. 0.
1. 0.
1. 0.
2. 2.
0. 1.
3. 0.
2. 0.
1. 1.
2. 1.
0. 1.
1. 0.
0. 1.
2. 0.
2. 0.
3. 0.
0. 1.
2. 0.
2. 2.
3. 3.

10. 9.
18. 18.
43. 48.

102. 105.
33. 17.

3. 2.
0. 1.

(1) 2.
0. 2.
0. 0.
0. 0.
0. 0.
2. 0.
2. 2.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

0.
0.
0.
3.
0.
0.
1.
1.
0.
2.
0.
2.
0.
0.
3.
3.
3.
2.
1.
1.
1.
2.

18.
15.

2.

0.
1.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

A N A L Y

WHC-SD-WM-DP-054 REV 2ATA REDUCTION REPORT

SAMPLE
G601-5782 AM/102

File ID: 9all76.CNF

Counted on:
Detector: A
Geometry number: 1
Count time:

8/20/93 @ 8:53
EA9

28804. Sec

PEAK ANALYSIS

Peak height
Initial Final

93.3 93.3

Peak center
Initial Final

255.444 255.444

FWHM
Initial Final
12.000 4.687

Tau
Initial
6 .000

PEAK RESULTS
Peak Error Limit: 15%

Peak
ID Isotope
I Am243

AEA
Frac

0.724

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95
5.276 5.296 -.0200.02 3.10 5.1

Activity
d/m uCi/ea
24.2 0.109E-04

0.724 <--valid peaks only--> 3.10

DETECTOR CALIBRATION
Energy(MEV) = 4.095 + (0.0047)*Channel

Energy range (MeV): 4.095 TO 6.502
Efficiency = 0.1290 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
2052.0
2164.5
1485.9

566.1

% Recovery
100.000
105.483
72.412
27.588

Analyzed by:

324

S. I S

Peak
ID
1

Tu-als:

Final
1.712

VR



Spectrum 9all76.CNF
1 Lege-nd: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-o54 REV O

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

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

575 .4

I I



1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
3
3
3
3
3
3
3
3
3
3
4
4
4
4
4
4
4
4
4
4

Raw Data
1 28304.

11 0.
21 0.
31 0.

0.
1.

61 1.
71 0.
81 0.
91 2.
01 0.
11 1.
21 0.
31 3.
41 - 1.
51 1.
61 1.
71 1.
81 2.
91 4.
01 3.
11 5.
21 11.
31 18.
41 26.
51 60.
61 16.
71 5.
81 0.
91 1.
01 0.

0.
1.

31 0.
41 0.
51 0.
61 0.
71 0.
81 0.
91 0.
01 0.
11 0.
21 0.
31 0.
41 0.
51 0.
61 0.
71 0.
81 0.
91 0.
11 0.

AEA Spectrum:Dump
0.

for
0.
0.
1.
1.
1.
1.
0.
0.
0.
0.
0.
0.
2.
3.
3.
1.
1.
3.
5.
6.
9.
6.

12.
19.
38.
65.
13.

0.
1.
2.
1.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
1.
0.
0.
0.
2.
1.
1.
1.
1.
0.
1.
1.
4.
3.
7.

11.
6.

11.
17.
32.

110.
8.
0.
1.

1.

1.
2.
3.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0. 0.

0.
1.
0.
1.
0.
0.
1.
0.
0.
1.
1.
1.
0.
0.
0.
1.
2.
5.
3.
3.
5.
8.

14.
22.

14
4.
1.

0.
1.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
1. 1.
1. 1.
0. 0.
1. 0.
1. 2.
2. 2.
0. 2.
2. 3.
0. 3.
4. 3.
4. 9.
2. 7.
7. 16.

15. 17.
17. 14.
48. 39.

100. 99.
7. 11.
1. 0.
0. 1.
0. 1.
0. 0.
0. 1.
0. 0.
1. 0.
1. 0.
2. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
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G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

A N A L Y

WHC-SD-WM-DP-054 REV 0 DATA REDUCTION REPORT

SAMPLE
G602-5782 AM/102

File ID: 10a2072.CNF

Counted on:
Detector: A
Geometry number: 1
Count time:

8/20/93 @ 8:44
EA10

28804. Sec

Peak height
Initial Final

147.3 147.3
43.3 43.3

PEAK ANALYSIS

Peak center
Initial

252.825 2
226.187 2

Final
52.825
25.510

Initial
12.000
14.000

WHM
Final
6.029
4.929

Tau
Initial
6.000
7.000

PEAK RESULTS
Peak Error Limit: 15%

Peak
ID Isotope
1 Am243
2 Pu239

Pu240

AEA
Frac

0.712
0.181

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m
5.276 5.283 -.0070.03 5.30
5.143 5.155 -.0120.02 1.35
5.144 5.155 -.011

@95
3.9

10.1

Activity
d/m uCi/ea
41.5 0.187E-04
10.4 0.471E-05
10.4 0.471E-05

0.893 <--valid peaks only--> 6.65

DETECTOR CALIBRATION
Energy(MEV) = 4.095 + (0.0047)*Channel

Energy range (MeV): 4.095 TO 6.502
Efficiency = 0.1290 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
3573.0
3685.5
3190.6

382.4

% Recovery
100.000
103.149
89.297
10.703

Analyzed

3Z7

S I S

Peak
ID
1
2

F
2
2

inal
.104
.071

Totals:

by:
VR

g5a o.lcy

I I



Spectrum 10a2072.CNF
I Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-054 REV 0

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

13OZS

1092.3

.2



for AEA Spectrum:
1 28804.
1 1.
1 0.
1 0.
1 0.
1 0.
1 1.
1 2.
1 0.
1 3.
1 0.
1 1.
1 2.
1 1.
1 3.
1 5.
1 2.
1 1.
1 2.
1 2.
1 7.
1 12.
1 44.
1 33.
1 61.
1 145.
1 17.
1 4.
1 2.
1 0.
1 0.
1 0.
1 0.
1 0.
1 0.
1 2.
1 1.
1 0.
1 0.

)1 0.
)1 0.
.1 0.
.1 0.
:1 0.
1 0.
1 0.
1l 0.

'1 0.
1 0.
1 0.

.1 0.

0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
2.
1.
0.
2.
1.
1.
6.
4.
8.

17.
46.
31.
56.

160.
18.

0.
1.
2.
1.
0.
1.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
1.
0.
0.
1.
0.
0.
0.
0.
0.
1.
1.
2.
1.
0.
3.
3.
1.
3.
9.
4.

15.
50.
30.
67.

152.
10.

0.
1.
0.
1.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
1.
1.
1.
3.
1.
0.
1.
0.
0.
2.
2.
4.
6.

15.
17.
56.
24.
67.

157.
16.

1.
1.
1.
0.
0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.

0. 0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
2.
0.
4.
2.
3.
5.
4.
7.

11.
15.
65.
27.
83.

156.
15.

1.
1.
1.
1.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.

0.
0.
0.
0.
0.
0.
1.
1.
2.
0.
0.
1.
0.
1.
1.
0.
3.
5.
5.
7.

15.
13.
59.
31.
87.

119.
17.

2.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0. 0.

Raw Data Dump
0.
0.
1.
1.
0.
0.
0.
0.
1.
0.
0.
1.
0.
2.
2.
0.
0.
2.
5.
7.
6.

25.
57.
32.

123.
67.
10.

1.
2.

0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0. 0.

0.
0.
0.
1.
0.
2.
0.
1.
0.
1.
1.
1.
1.
3.
2.
2.
3.
2.
4.
2.
7.

19.
56.
32.

123.
4.1.

3.
0.
0.
2.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0..
0.
0.
0..
0.

0.
0.
1.
1.
1.
1.
1.
0.
0.
2.
1.
0.
1.
1.

S3.
2.
3.
4.
6.
6.

10.
28.
49.
30.

1 32.
21.

8.
0.
0.
1.
0.
0.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0. 0.

329

1.
0.
0.
0.
2.
0.
2.
0.
0.
0.
1.
4.
2.
1.
2.
2.
4.
2.
5.
6.

14.
33.
43.
42.

17.
3.
4.
1.
1.
0.
0.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

10a2O72.CNF

0
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cl:

d.
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WESTINGHOUSE HANFORD COMPANY 36/

WHiCSD-'M9-0$4 REV O 222-S LABQRATORY
ANALYTICAL BATCH )

Lab Segment Serial No. Customer ID:
.o,(-o%6-6cs, 6- (o9, &&r A-6, A-37 -6' 2

Analysis: 
Sample Prep: bE e -

Instrument: 7 7Procedure/ Rev:

Technologist:,,, r1 Date: p / -- 9 z

Starting Time: -/5-93 Temperature c
EndingTime: f/6-93 -3: 0 Chemist: 5 4. (-

Comments:

Description Lab ID Description Lab ID

2 .469-6e2 12

8 13

6 S -or- ?9: 161_____

7 ##,41 ________ 17

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

A/C ' 6 3'591 el-

330 -

A-6000-881 (03/92)



ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:

LA-503-156 August 16, 1993
PREPARED BY: DATE COMPLETE:

L. L. Fritts August 24, 1993

UNITS: uCi/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC DET LIM % CT ER

STD 63843 G604 Am-241 2.93E+1 109.3 20.0

BLANK G605 Am-241 <6.37E-6 263.5 50.8

A-6 G606 Am-241 <6.37E-6 149.3 6.37E-6 27.2

A-7 G607 Am-241 <6.37E-6 4.9 6.37E-6 58.3

B-0 G608 Am-241 <6.37E-6 10.3 6.37E-6 45.4

B-1 G609 Am-241 <6.37E-6 37.3 6.37E-6 35.5

B-2 G610 Am-241 <6.37E-6 8.0 .37E-6 55.5

NARRATIVE: NO SPECIAL PROB[EMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMVSVARIATIONS FOR THIS BATCH:

The results for the standard are in uCi/L.I

Tracer Recovery is high on 0605 and G606 and low on 0607, however all values are less than the

detection limit and no reruns are warranted.

33'L

I I



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

// 3'>(7-

G 604.-5582 102 5 DAY 7-22-93 14:33 23
C -ou, Ic,I I K 1 C,, CPu

Am241 LA-503-156 % RECOVERY D44B3 0

"', I j ~ 16... - / ,C,,

.? - .- . D

EDP R201 AROC1

STDt& T7d-3 RESULT -2

STD VAL), ) %REC ICY- 3P

-/ 3o

AM-241: LA-503-156 (D-0) LIQUIDS STANDARD_
. :erial No. pike (Tnaer) Book Numbevr 58B343

G604--5582 Activity of Am243 Tacr i dpm/mnL (SPKA) 5655

.idt .. Batkh (Tmcerz) Volume minmL (SPKV) 0.0 50
1361 olume of Samnple in mnL (&S) I

Dilutionam Factor (DF) 1 01
0 Zt ii Fat.r (DD) I

Analyst -2 4' i I a LA. H'c from AEA (C (4 1) 8:2
- 43 A Pea, H t mr AEA 243)

a AT Con (AMT) 39 3

08/16 93 fT ount TSme in M (MIN Cfd) 3m)

Nckground in CPM (KG) Is

AM--241 pCi/L = ((C241 - SPKA * SPKV * DFE DDF - (1000nL/L)) / ((C243 * 33 ' (2220000dpm/mL))
pCi/mL = pCi/L / (D000m/L)
Tmer % Rec = ((ATOT / WN CTd - 8KG) - 2 * (C243 / (C241 + 243)) / (SPKA s SPKV)) * 100
Relahive Counting Enr = Square Pot or ((I / C241) + (1/243)) ' 100

lm-241 pCi/L 2.93E+01

F-241 /mL 2.93E-02

elative counting ennr 20.0%

A-213 Tricer Recovery 1.5%

UJ
6c

Data Entry by: Date: 20-Aug-93 ]
pproved by: Date: i - E4',/MfJ

Form 3 Rev. 1.1 Page 1 of 1



WHC-SD-WM-DP-054
AMERICIUM 241 ANALYSIS -

REV O
UNDIGESTED SAMPLE

,6 -/6e4

z, d'

BEST AVAILABLE COPY

333

t-3

GC c/ --5-&-P-)t

I I



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

3
G 605.-5682 102 5 DAY 7-22-93 14:33 23

i-on 3 -od S sca lesh U~ ,i Chae Code sn

Am241 |LA-5O3-5i uCi/ML D44B3 0
Sa ic C.11--e 10

?~ /* BLK

REAGENT BLANK -6.37 c
COUNT AS uCI/L

I , 3AfalysI 4AalI

AM-241: LA-503-156 (D-0) LIQUIDS K

SeilNo. pike (Tmer) Book Numb~er 84
G605-5682 cti'ity of Amr243 Tocer in dpm/nL (SPKA) 5655

Batch ID kpike (TAcer) Volume in ml (SPKV) 0.050
1361 'olsime of Sample in mLESS

Rerun No. Nut ion Factor (DF) 1
0 iest Dilution Factor (DDF) 1

Analyst An-241 Area Peak Height fom AEA (C41) 4
m-243 Ara Peak Heimbt fmm AFA (C43) 126

ate ol AT Count (E 11709
081A6/93 T Count Time in Simnies (,NfN CNd) 30

ackmound in CPM (m) 6

Am-241 pCi/L = ((C241 - SPKA - SPKV - DF DDF ' (1000mL/Q) / ((C43 SS (2220000dpm/mL))
pCi/mi = pCi/L / (1000 mL/L)
Traer % Rec = ((ATT / NUN CTd - B1KG) * 2 (C43 / (C241 + M43)) / (SPKA SPK%)) 100
Relative Counting Etrr = Square Root of ((i / C41) + (t/M43)) - 100

NOTE: Reported result is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

A-241 pCi/L < 6.37E-03

A-241 pCl/mE -< 6.37E-06

.elative counting enor 50.8%

lm-243 Tacer Recovery 263.5%

Data Entry by: Date: 20-Aug-93 j
pproved by: Date: q-Aw+4 /iL

Form 3 Rev. 1.1 Page 1 of 1334

9

C



WHC-SD-WM-DP-054 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

g -/6-93,4~
6'

(960 - g 9 w
3 o

BEST AVAILABLE COPY

335

I|



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

G 606.-5762 102 5 DAY 7-22-93 14:34 23

Pm241 D44R3 0

?~ 05'0..9-, c5SY A-6

COUNT A7 uCI/L

/-1 31

4-;/

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE
Serlal No.: IPike (Tracer) Bok Nurytwr 58843

G606-5782 ftciitv of .An43 Tirer in dpm/mL (SPKA) 5655
Ba ID kpike (Trnac) Volume in mL (SpkV) 0.050

1361 Volume of Sample in ml (SS) 1
Rerun No. ilution Factor (DF) 1

0 Rit Dilution Factor (DDF) 1
6 atst In -241 Ama Peak Height firm AEA (C241) 14

-243 Aira Peak Heizht frm AEA (0243) 430

Date [otl AT Count (ATOT) 6598
08/1 6/93 AT Count Time in Minuts (mN CT') 30

ackgmund in CPM (1KG) 2

Am-241 pCi/L = ((241 0 SPKA * SPKV * DF DDF # (1000 nmL/)) / ((C 43 * ' (2220000dpm/mL))
p0/mL = pG/L / (1000nL/)
Trcer % Re = ((AMTT / NMN Cfd - BKG) ' 2 * (C43 / (241 + 043)) / (SPKA * SPKV)) 100
Relative Countng Error = Square Root of (( / C241) + (1/C243)) 1 100

NOTE: Reported result is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

-241 )Ci/L -_<_6.37E-03

|Am-241 pCi/mL < 6.37E-06

eive counting en-mr 27.2%

lm-243 Tracer Recovery 149.3%

Data Entry by: Date: 20-Aug-93

0(OVed by: rDate: A7uye:st4,1913
Form 3 Rev. 1.1 3;36 Page 1 of 1

C

C-)



WHC-SD-WM-DP-054 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

7 9) <j

6,'--M- C ro06 -S5Z 7t

BESTAVAILABLE COPY

337

I I



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

/1 2 ?
Se,,ah No dample Pori

G 607.-5782 102 5
me Meid. Staccatd

Am241 LA--503--I

? .

COUNT AS uCI/L

R_/l/4s

Date time Issued Po3ity

7-22-93 14:35 ?2DAi

56 luCi/ML

5ZrAt ?Sfr

Cr'atge Code Peru",Is

D4433 0

A-7

<U {.3- 1 A xC

2 1, A111 11 1 A"11,11 5

p,
-3

t

AM-241: LA-503-156 (D-0) LIQUIDS
Serlal No R:: pike (Tmaer) Book Number 158B43

G607-5782 [Activity of Am243 Tracer in dpm/mL (SPKA) 5655
Batch ( ITmer) Volumein mi (SPqV) 0.050

1361 olume or Sample in ml1

Rerun No. ilution Factor (DF) I
0 Digest Dilution Factor (DDF) 1

Analyst Am-241 Area Peak Height from AEA (fc41) 3
m-243 Area Peak Height fltm AEA (Cr43) 156

Date otal AT Count (ATOT) 93

i 16/93 T Count Time in Minutes (ON COd) 30
ackground in CPM (lKc) 6

Am-241 pCi/L = ((C241 * SPKA * SPKV I DF DDF * (1000mL/)) / ((C243 3 * (2220000dpm/m)
pCi/ml = pCi/L / (1000mL/L)
Tracer % Rec = ((ATXT / NN Crd - 8KG) * 2 (C243 / (C241 + C243)) / (SPKA * SPKV)) * 100
Relative Conting Error = Square Root of ((I / C41) + (1/C243)) - 100

NOTE: Reported result is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

Am-241 pCi/L < 6.37E-03

lm--241 pCi/mL = < 6.37E-06

lative counting error = 58.3%

-243 Trcer Pecovery = 4.9%

Data Entry by: -Date: 20-Aug-93

pproved by: Date: 4 J IM1
Form 3 Rev. 1.1

3,38
Page 1 of 1
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AMERICIUM 241TED SAMPLE

c 0 -s7 )
:5d

BEST AVAILABLE COPY

333
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

G 608.-5782 102 5 DAY 7-22-93 14:35 23

An241 LA-503-1f6 uCl/-L D44.3 0

50-- /--i k

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE
SeatNo Fpike (Tracr) Book Nubr58843

G608-5782 kctivity of Am243 Tracer in dpm/mnL (SPKA) 5655
BstchlD pike (Tracer) Volume in mL (SPKV) 0.05

1361 olue of SSample in mL1
.Reea No. Iilution Factor MR )Sigest Dilution Factor (DDF) 1

nlst'-, m-241 Area Peak Height from AEA (C41) 5
*m-243 Area Peak HeighL from AFA (C243) 157

Oate otal AT Count (AThT) 631
08/16/93 T Count Time in inutes (MIN CTd) 30

ckground in CPM (BKG) 6

Am-241 pCi/L = ((C241 * SPKA * SPKV * DF * DOF ' (10rnL/) / ((C243 * - (2220000dpm/mL))
pCi/ml = pCi/L / (IO OOmL/U
Tracer % Re = ((ATOT / MIN CTd - BKG) * 2 - (C243 / (L41 + C43)) / (SPKA ' SPKV)) 100
Relativ Counting Error = Square Pat of ((1 / C241) + (1/C243)) - 100

NOTE: Reported result is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

241 PWlL < 6.37E-03

-241 Cl/r!. =< 6.37E-06

|platie counting error 45.4% -

m-243 Tracer ecovery = 10.3%

Data Entry by: Date: 24-Aug-93
pproved by: g L Date: ,4/4r/43J

Form 3 Rev. 1.1 Page 1 of I
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W C-YD-WM-DP-054 REV 0
AMERICI 2 4 ANALYSIS - UNDIGESTED SAMPLE

30

BEST AVAILABLE COPY

341
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

5I 5c-a No ard P,,a Tr ,i-cIsud Prtcroy

G 609.-5782 102 5 DAY 1 7-22-93 14:35 23
D",-, - 1. S tarda d NesuI s Ca' e c od, Peu R s

Am241 LA-503-156 uCi/ML D44B3 0

COUNT AS uCf/L

A -1

/C--e

.6 - < a x 0

eK4.7x1KC

ackground in CPNI (BKG)

An-241 pCi/L = ((C241 * SPKA * SPKV * DF * DDF ' (1000mL/Q) / ((C243 SS* (2220000dpm/mL))
pCi/mL = pCi/L / (1000mL/Q
Tracer % Rev = ((AMT / NIN Crd - BKC) * 2 (C243 / (C241 + C243)) / (SPKA SPKV)) '100
Relative Counting Error = Square Poot of ((1 / (241) + (1/243)) ' 100

NOTE: Reported result is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

n-241 pCi/I. < 6.37E-03

lrn-241 pCi/mL = < 6.37 E-06

elative countine error = 35.5%

m-243 Tr-acer Recovery =37.3%

Data Entry by: Date: 24-Aug-93

pproved by: :rq /

Form 3 Rev. 1.1 P~ge 1 of 1
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AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE
Sedral No. Spike (Tracer) Book Number 58843

609-5782 lAcuvity of Am243 Tracer in dpm/mL (SPKA) 5655
Batch 0 [nike Tracer) Volume in mL (SPKV) 0.05

1361 Volume of Sample in mL (M) 1
SReri Na tiluon Factor (F) 1

igest Dilution Factor (DDF) 1
Anays~t .\m-241 Area Peak Height from AEA (C241) 8

: - F-243 Area Peak Height from AEA (243) 943
Date .total AT Count (ATOT) 1655

08/16/93 T Count Time in inuts (NIN Crd) 30

C e



WHC-SD-WM-DP-054 REVO
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

67

BEST AVAILABLE COPY

343
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRIfE IN SPACE

G 610.-5782 102 5 DAY 7-22- 3 14:36 23
'MtINOO Slar'a r0 Peiuii U,'3 Cha'ge Code e-tm.

Am241 LA-503-156 uCi/ML D44B3 0
somple sc, Catoe 

sO Lc xcSsYA W

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE

:Set1 ; N. ppike (Tracer) Book Number

G610-5782 MAIivity of Am243 Tr-acer in dpm/mt (SPA) 5655
.BAtch ID' pike (Tracer) Volume in nL (SPKV) 0.05

1361 |olure of Sample in mL _(SS) 1

m R e. IDilution Factor (DFI I

0 higet Dilution Factor (DDF) 1
nayst rn-241 Area Peak HeighL from AEA (C241) 3

m-243 Ara Peak Height from AEA (2 43) 114

Date /otal AT Count (T 528

08/16/93 1T Count Time in Minutes (N CTD 30

ackground in CPM (BKC) 6

Am-241 pCi/L. ((C241 - SPKA * SPKV ' OF DDF ' (1000mL,/Q) / ((C243 *SS (2220000dpm/m))

pCi/mL = pCi/L / (IOO mL/Q
Tracer % Rec = ((ATOT / MIN CTd - BK) - 2 * (C43 / (C41 + C243)) / (SPKA * SPKV)) * 100

Relative Counting Error = Square Root of ((1 / C241) + (1/C243)) ' 100

NOTE: Reported result Is a LESS THAN value using

5% of the Am-243 peak as the Am-241 peak.

am-241 pCi/L 6.37E-03

Am-241 PCi/mL < 6.37E-06

elative counting ernor 58.5%

m-243 Tracer Recovery = 8.0%

Data Entry by: ' Date: 24-Aug-93

jkpproved by: Date: A a,
Form 3 Rev. 1.1

344
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WHC-SD-WM-DP-054 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

2269

0 ~ /t-g 22X
b

BEST AVAILABLE COPY

345
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G E N E R A L

WHC-SD-WM-DP-054 REVO

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
G604-5582

File ID: lla3067.CNF

'N

/-09-'-~

A N A L Y

I i3

S I S

Counted on: 8/19/93
Detector: AEA1l
Geometry number: 1
Count time:

@18: 5

28802. Sec

PEAK ANALYSIS

Peak height
Initial Final

61.9 61.9
26.2 26.2

Peak center
Initial Final

302.396 302.396
256.320 256.319

FWHM
Initial Final
12.000 4.998
10.000 4.858

Tau
Initial
6.000
5.000

PEAK RESULTS
Peak Error.Limit: 15%

Peak
ID Isotope

Pu238
Am241

2 Am243

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.576 5.499 5.489 0.0100.02 1.56 7.2
5.480 5.489 -.009

0.265 5.234 5.277 -. 0430.02 0.72 10.6

d/m
17.7 0
13.6 0
5.9 0

Activity
uCi/ea

.797E-05

.611E-05

.267E-05

0.842 <--valid peaks only--> 2.28

DETECTOR CALIBRATION
Energy(MEV) = 4.097 + (0.0046)*Channel

Energy range (MeV): 4.097 TO 6.453
Efficiency = 0.1224 CPM/DPM

TOTAL COUNT DATA:

.Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
1299.0
1411.5
1093.4
205.6

% Recovery
100.000
108.661
84.171
15.829

Analyzed by:
EMB

346

Peak
ID
1
2

Final
3.562
2 .655

Totals:



I Legend:- Raw =
Spectrum lla3067.CNF

.... Modeled Peaks = 1,2,.., etc Display Max.:

VIHC-SD-NM-DP-O54 REV 0

.2..
....... 2.
......................... 2
...................... 2
2...

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

347
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Ra\w Data Dum
1
1
1

2'8802-.
0.
0.
*0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
4.
3.
6.
9.
9.
1.
1.

13.
69.
13.
0.
2.
1.

p for
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1.
0.
0.
0.
0.
0.
0.
0.
0.
1 .0.
1.
3.
3.
3.

17.
4.
1.
1.

80.
10.
0.
0.
0.
3.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
0.
0.
0.
.0.
0.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
4.
1.
2.
2.
0.
6.
6.

20.
4.
0.
1.

17.
68.
3.
1.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
0.
1.
0.
1.
4.
3.

22.
4.
1.
4.

12.
58.
6.
0.
1.
1.

.CNFlla3067
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1 .
0.
0.
1.
0.
0.
0.
0.
2.
3.
2.
L36

2.
2.
3.

25.
52.
5.
1.
1.
0.
4.
5.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
4.
3.
9.

30.
2.
1.
6.

26.
17.
1.
0.
3.
2.

0

LUI

U3
OZ

6C:3

348



G E N E R A L
WHC-SD-WM-DP-054

A L P H A E N E R G Y
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
G605-5682 102/AM

File ID: SD3564.SPC

Counted on: 8/19/93
Detector/Geometry number:
Count time: 300

REV O
A N A L

@ 1: 0
3/ 1

00. Sec

PEAK ANALYSIS

Peak height
Initial Final
213.4 211.6

Peak center
Initial Final

256.847 256.847

FWHM
Initial Final
28.000 22.052

PEAK RESULTS

Peak
ID Isotope
1 Am243

AEA
Fract.
1.0000

Peak Centroid
Exp. Obs. Di
5.234 5.253 -0.

ff.
019

FWHM
0.11

Count
Rate c/m

5.12

Activity
d/m uCi/ea

230.91 0.104E-03

DETECTOR
Energy(MEV) = 4.020
Energy range (MeV)

Efficiency =

CALIBRATION
+ (0.0048)*Channel
: 4.020 TO 6.477
0.2014 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Analyzed by:

Y S I S .

Peak
ID
1

Ini
14.

Tau
tial
000

Final
9.190

Total
2747.0
2747.0
2557.8

189.1

% Rec
100.

99.
93.

overy
000
998
114

6.884

VR

343
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SPECTRUM SD3564.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 754.6

WHC-SDWM-DP-054 REV 0

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

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

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

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

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

350



WHC-SD-WM-DP-054 REV O

Data Dump for
0. 0.
1. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 2.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
2. 2.
0. 1.
0. 1.
0. 0.
0. 0.
0. 0.
1. 1.
1. 3.
3. 3.
9. 12.

44. 41.
99. 114.
76. 89.
10. 12.

3. 6.
1. 3.
0. 1.
0. 1.
0. 0.
2. 0.
1. 0.
0. 1.
0. 0.
1. 1.
0. 0.
0. 0.
.0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
1. 1.
1. 0.
2. 3.
0. 1.
0. 0.

AEA Spectrum:
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 1.
0. 0.
0. 1.
1. 0.
0. 2.
1. 0.
1. 1.
1. 1.
1. 1.
2. 0.
2. 1.

11. 14.
44. 53.

104. 109.
63. 49.
10. 5.

2 .
3. (4 2
1. 1.
0. 0.
0. 1.
1. 0.
0. 1.
1. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 3.
0. 0.
0. 0.

SP:SD3564.SPC
0. 0.
0. 1.
0. 1.
0. 0.
0. 0.
0. 0.
0. 1.
0. 2.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
1 . 1.
1. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
2. 2.
3. 5.

25. 26.
65. N
118. 2-5-
44. 43.

7. 7.
6. 1.
0. 3.
3. 0.
0. 1.
0. 2.
0. 0.
1. 3.
1. 2.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
2. 1.
1. 1.
0. 0.

35'L
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?2.4 %IIJ~

G E N E R A L
WHC-SD-WM-DP-054 REV O

A L P H A E N E R G Y A
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
G606-5782 102/AM

File ID: SD2168.SPC

Counted on: 8/19/93 @ 1: 0
Detector/Geometry number: 2/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak center
Initial Final

359.337 359.337
302.020 302.020
256.818 256.818

Initial
28.000
64.000
28.000

FWHM
Final

34.353
112.176
20.405

Tau
Initial Final
14.000 4.626
32.000 28.219
14.000 6.338

PEAK RESULTS

Peak AEA
Isotope Fract. Exp.
Ra224 0.0103 5.680
Pu236 5.756

2 Am241 0.0402 5.480
Pu238 5.499

3 Am243 0.9496 5.234

Peak Centroid
Obs. Diff.
5.736 -0.056
5.736 0.020
5.472 0.008
5.472 0.027
5.264 -0.030

FWHM
0.16

0.52

0.09

Count Activity
Rate c/m d/m uCi/ea

0.22 1.15 0.519E-06
0.498E-06

0.84 4.50 0.203E-05
0.265E-05

19.95 909.90 0.410E-03

DETECTOR CALIBRATION
Energy(MEV) = 4.08

Energy range (Me
Efficiency =

3 + (0.0046)*Channel
V): 4.083 TO 6.438
0.1993 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
10630.0
10629.7
10503.7

126.0

% Recovery
100.000
99.997
98.812
1.185

Analyzed by:

35?

N A L Y S I S

Peak he
Initial

Peak
ID
1

.2
3

5
21

774

ight
Final

5.0
16.2

781.2

.4

.5

.0

VR



SPECTRUM SD2168.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 2767.0

WHC-SD-WM-DP-054 REV O

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

353
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3
.3

2.
2.
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WHC-SD-WM-DP-054 REV O

Data Dump for
0. 0.
0. 0.
0. 0.
0. 0.
1. 1.
0. 1.
1. 1.
0. 1.
0. 0.
0. 2.
1. 1.
2. 3.
3. 1.
0. 1.
2. 4.
1. 2.
0. 2.
3. 0.
1. 2.
2. 2.

10. 11.
12. 10.
22. 24.
74. 64.

168. 173.
383. 393.
295. 304.

53. 37.
5. 4.
7. 10.

13. 8.
5. 3.
0. 1.
1. 2.
0. 1.
3. 2.
2. 3.
1. 2.
0. 1.
0. 0.
0. 0.
0. 0.
1. 0.
1. 0.
1 . 1 .
0. 0.
2. 0.
0. 0.
0. 0.
0. 1.
0. 0.

AEA Spectrum:
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
1. 1.
0. 0.
0. 0.
1. 0.
3. 0.
0. 1.
0. 2.
0. 2.
3. 1.
0. 0.
1. 0.
2. 3.
4. 2.
2. 3.
6. 6.
6. 10.

14. 15.
29. 40.
78. 96.

232. 222.
421. 416.
253. 218.

24. 19.
2. 2.
4. 7.
7. 13.
3. 5.
0. 0.
1. 1.
1. 0.
2. 0.
5. 1.
3. 1.
0. 0.
0. 0.
0. 0.
1. 0.
0. 1.
1. 1.
1. 0.
0. 0.
0. 0.
0. 2.
2. 1.
0. 0.

SP:SD2
0.
0.
0.
1.
0.
0.
1.
2.
1.
0.
1.
1.
1.
1.
1.
3.
0.
2.
4.
6.

10.
14.
31.
94.

195.
424.
167.

17.
2.

5.
2.
1.
1.
3.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

168. SPC
0.
1.
0.
0.
1.
0.
0.
1.
0.
0.
2.
1.
0.
1.
1.
2.
2.
2.
4.
6.

10.
16.
37.

120.

E)
140.

20.
8.

11.
14.

7.
2.
2.
1.
4.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.

1.
0.
0.
1.
1.
2.
0.
1.
2.
1.
0.
2.
1.
0.
1.
2.
2.
4.
3.
6.
9.

20.
49.
93.

243.
402.
117.

9.
6.
7.
8.
0.
0.
1.
2.
3.
2.
0.
1.
0.
0.
0.
0.
1.
0.
0.
0.
2.
1.
0.

2.
1.
0.
1.
0.
0.
2.
1.
1.
2.
2.
1.
1.
2.
0.
3.
0.
4.
3.
5.

11.
23.
38.

137.
354.
339.

56.
7.
6.
6.
6.
2.
2.
1.
3.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.

354



G E N E R A L

Westinghouse Hanford Co.

A L P H A. E N E R G Y
Rev. 2.01

6'
C.,

A N A L Y

WHC-SD-WM-DP-054 REV 0 DATA REDUCTION REPORT

SAMPLE
G607-5782

File ID: 9all74.CNF

Counted on: 8/19/93
Detector: AEA9
Geometry number: 1
Count time:

@18: 4

28800. Sec

PEAK ANALYSIS

center
1 Final
255.747

FWHM
Initial Final
10.000 3.741

Tau
Initial
5.000

PEAK RESULTS
Peak Error Limit:

Peak
ID Isotope
1 Am243

AEA
Frac

0.851

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95
5.234 5.274 -. 0400.02 2.94 5.2

Activity
d/ uCi/ea
24.3 0.109E-04

0.851 <--valid peaks only--> 2.94

DETECTOR CALIBRATION
Energy(MEV) = 4.097 + (0.0046)*Channel

Energy range (MeV): 4.097 TO 6.453
Efficiency = 0.1224 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
1659.0
1771.5
1411.3
247.7

% Recovery
100.000
106.781
85.072
14.928

Analyzed

355

S I. S

Peak
ID
1

Peak
Initial

115.9

height
Final
115.9

Peak
Initia

255.747

Totals:

Final
2.069

15%

by:
EMB



Spectrum 9all7Z.CNF
1 Legend-: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WN;M-DP-O54 REV O

. ................. .
...............................................................-.---- 1
............................................... 1
1 .......

637.5

35f;



Raw Data Dump
1 2880a.

11 0.
21 0.
31 0.
41 0.
51 0.
61 2.
71 0.
81 0.
91 0.
01 2.
11 0.
21 0.
31 0.
41 0.
51 0.
61 0.
71 0.
81 0.
91 0.
01 0.
11 0.
21 2.
31 8.
41 15.
51 51.
61 21.
71 4.
81 0.
91 0.
01 0.
11 0.
21 0.
31 3.
41 1.
51 1.
61 0.
71 0.
81 0.
91 0.
01 0.
11 0.
21 0.
31 0.
41 1.
51 0.
61 0.
71 0.
81 0.
91 0.
11 0.

AEA Spectrum:

3.
5.

14.
74.
13.

6.
0.

.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

3
14
34

113
11
2
0
0
1
1
1
1
1
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0

9al
0
0
1
0
0
0
1
0
0
0
0
1
0
0
2
0
0
0
0
1
1
0
5
7

25
117

7
0
1
2
2
0
1
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

74 .CNF
0.
0.
0.
0.
0.
2.
1.
1.
0.
0.
1.
1.
0.
0.
2.
0.
0.
0.
0.
1.
0.
2.
3.
7.

32,
CJ.d

5.
1.
1.
0.
2.
1.
3.
0.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
1.
0.
1.
0.
0.
0.
0.
1.
0.
0.
2.
0.
0.
1.
0.
1.
0.
2.
0.
1.
3.

16.
44.

117.
6.
0.
1.
1.
1.
0.
0.
2.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1
6
2

0

U

C:

(C

Ct.
C

C
Co
6
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s~' ILL~<C

G E N E R A L

VP w-ctF.54 REV 0

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
G608-5782 AM/102

File ID: l1a3069.CNF

Counted on:
Detector:
Geometry number: 1
Count time:

8/20/93 @ 2:50
AEA1l

28803. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
127.5 127.5 255.813 255.813

FWHM
Initial Final
12.000 4.393

Tau
Initial Final
6.000 1.186

PEAK RESULTS
Peak Error Limit: 15%

Peak
ID Isotope
1 Am243

AEA Peak Centroid Count %err
Frac Exp. obs. Diff. FWHM Rate c/m @95
0.983 5.276 5.297 -. 0210.02 5.05 4.0

Activity
d/m uCi/ea
39.5 0.178E-04

0.983 <--valid peaks only--> 5.05

DETECTOR CALIBRATION
Energy(MEV) = 4.095 + (0.0047)*Channel

Energy range (MeV): 4.095 TO 6.502
Efficiency = 0.1290 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
2466.0
2578.5
2424.0

42.0

% Recovery
100.000
104.563
98.299
1.701

Analyzed by:
VR

358

A N A L Y S I S

Peak
ID
1

I, _ls:



Spectrum lla3069.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-o54 REV 0

.......... 1

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

..................................................... I -.-.-..

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

796.3

359



28803.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
2.
0.
9.

16.
47.
96.
26.
3.
0.
0.
0.
0.
1.
1.
1.
0.
5.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
Raw Oata Dump for

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
1.
0.
0.
0.
0.
1.
5.
6.

22.
55.
84.
18.
6.
0.
2.
1.
0.
0.
0.
1.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 1.
2. 0.
1. 0.
1. 0.
0. 1.
5. 1.
8. 5.

20. 24.
74. 64.

111. 111.
14. 9.
4. 0.
1. 0.
0. 0.
1. 1.
2. 0.
2. 0.
3. 1.
0. 1.
4. 0.
3. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
2.
1.
3.

12.
29.
80.

(1577
^10.
1.
0.
1.
2.
1.
1.
0.
1.
3.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
2.
0.
1.
0.
1.
0.
0.
1.

10.
28.
73.

134.
9.
0.
0.
0.
0.
0.
0.
0.
0.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
3.
2.
2.
2.
3.

14.
49.
80.

117.
8.
0.
1.
2.
0.
0.
0.
2.
0.
5.
4.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
1.
0.
0.
2.
2.
9.

11.
33.
70.
39.
5.
0.

C--
2.
0.
2.
1.
3.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
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H, Vf t.
?2t

G E N E R A L

Westinghouse Hanford Co.

A L.P H A E N E R G Y
Rev. 2.01'

A N A L Y S I S

WHC-SD-WM-D054 REVO DATA REDUCTION REPORT

SAMPLE
G609-5782 AM/102

File ID: 12a4069.CNF

Counted on:
Detector:
Geometry number:
Count time:

8/20/93 @ 2:50
AEA12

28804. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final

758.9 758.9 254.608 254.608

FWHM
Initial Final
10.000 3.697

Tau
Initial Final
5.000 2.063

PEAK RESULTS
Peak Error Limit: 15%

Peak
ID Isotope
1 Am243

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95
0.870 5.276 5.292 -. 0160.02 19.10 2.0

Activity
d/m uCi/ea
149.6 0.674E-04

0.870 <--valid peaks only--> 19.10

DETECTOR CALIBRATION
Energy(MEV) = 4.095 + (0.0047)*Channel

Energy range (MeV): 4.095 TO 6.502
Efficiency = 0.1290 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
10538.0
10650.5
9169.4
1368.6

% Recovery
100.000
101.068
87.013
12.987

Analyzed by:

361

Peak
ID
1

Totals:

VR



1 Legend: Raw =
Spectrum 12a4069.CNF

.... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-054 REV O

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

362
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for AEA Spectrum:
28304.

0.
0.
0.
1.
0.
0.
0.
1.
0.
1.
1.
0.
1.
2.
2.
2.
1.
3.
8.
7.
7.

18.
63.

109.
463.

68.
12.

0.
6.
6.
1.
0.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
1.
1.
0.
0.
0.
0.
2.
0.
0.
1.
1.
1.
3.
2.
2.
0.
6.
2.
6.

15.
21.
59.

163.
604.

74.
19.

2.
4.
7.
1.
0.
0.
0.
1.
4.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
3.
1.
0.
1.
4.
6.
5.

11.
10.
27.
63.

189.
807.

73.
3.
0.
5.
5.
0.
0.
0.
0.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1
8

0.
0.
1.
1.
0.
0.
1.
1.
2.
0.
1.
0.
1.
2.
3.
3.
4.
0.
3.
8.
9.

14.
25.
68.

223.

1.
1.
2.
2.
1.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

2
8
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0.
0.
0.
1.
0.
0.
1.
1.
0.
2.
0.
0.
1.
1.
2.
3.
1.
4.
4.
5.
6.

20.
36.
85.

290.
578.

49.
2.
1.
4.
2.
0.
0.
0.
0.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
1.
0.
0.
2.
0.
0.
1.
1.
3.
0.
1.
1.
0.
3.
2.
2.
1.
6.
8.

17.
41.

100.
300.
331.

35.
0.
1.
6.
2.
0.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
2.
1.
0.
0.
0.
1.
1.
0.
1.
0.
2.
4.
5.
9.
6.

1 5.
1 8.
52

113
303.
17 1

44
1.
0.
0.2D
0.
0.
0.
0.
0.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
3.
1.
1.
2.
1.
4.
0.
5.
7.

13.
18.
49.

136.
389.
118.

22.
0.
3.
8.
1.
0.
0.
1.
3.
2.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0

LiXo

I

0

L
C?

-

0
Co
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L~ U ~'z
B' -[7

G E N EAR A L
WHC-SD-WM-DP-054 REVO

A L P H A E N E R G Y A N A L Y S I S
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
G-610-5782

File ID: SD4773.SPC

Counted on: 8/20/93 @ 4: 0
Detector/Geometry number: 4/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak
Initial

161.2

height
Final
155.1

Peak
Initial

256.043

center
Final

256.043

FWHM
Initial Final
20.000 8.849

Tau
Initial
10.000

PEAK RESULTS

Peak
ID Isotope
1

AEA
Fract.
1.0000

- Peak Centroid
Exp. Obs. Diff.

5.301
FWHM
0.04

Count
Rate c/m

2.29

.Activity
d/m uCi/ea
16.92 0.762E-05

DETECTOR CALIBRATION
Energy(MEV) = 4.098 + (0.0047)*Channel

Energy range (MeV): 4.0984O 6.504
Efficiency = 0.1356 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
1346.0
1345.6
1146.9

198.7

% Recovery
100.000
99.972
85.206
14.759

Analyzed by:

364

Peak
ID
1

Final
7.094



SPECTRUM SD4773.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 505.6

WHC-SD-WM-DP-054 REV 0

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

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



WHC-SD-WM-DP-054 REV 0

Data Dump
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.
0.
3.
2.
1.
3.
8.

74.
24.

1.
2.
2.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
2. 0.
0. 0.
0. 1.
0. 0.
0. 1.
1. 0.
2. 0.
1. 1.
2. 2.
2. 0.

19.
96.
13..

1. 2.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 1.
1. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.

SP:SD4773.SPC
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
1. 0.
0. 1.
0. 0.
0. 0.
1. 0.
0. 0.
2. 2.
0. 2.
1. 0.
0. 0.
1. 0.
0. 1.
0. 2.
0. 2.
1. 2.
5. 1.
4. 5.

16. 19.
99. 103.

8. 6.
0. 0.
1. 3.
2. 1.
0. 0.
0. 0.
0. 0.
0. 0.
3. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
2. 0.
0. 0.
0. 0.

0.
0.
0.
0.
-0.
0.
1.
0.
0.
0.
1.
0.
0.
0.
0.
1.
1.
0.
0.
0.
1.
2.
3.
9.

57.
33.
2.
0.
2.

0.

0.1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.0.
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WESTINGHOUSE HANFORD COMPANY Zy

222-S LABORATORY
WHC-SD-WM-DP-054 REV O ANALYTICAL BATCH - 4

Mb Segment Serial No. Customer ID:

Analysis: Sample Prep:

Instrument: 2,2 3A 7 Procedure/ Rev:

Technologist late:

Starting Time: -9 Temperature /

Ending Time: 1 Chemist: <S Ji-H-oj

Comments:
a (,(/4 (,7.

Description Lab ID Description Lab ID

1 Kr S' §p ) /5x-§ 11
2 12

3 g 13 k OUT FOR RERU'N
4 714

5 -7 15

S6 /7 _S ??j-16

DL~rI 5/X 2 x 17
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

A-6000-881 03/92)

V
/t



V
ANALYTICAL BATCH SUMMARY SHEET

&rR-WM-nR-0'z RENO
MEH D: DATE START:

LA-503-156 August 12, 1993
PREPARED BY: DATE COMPLETE:

L. L. Fritts August 19, 1993

UNITS. uCi/mL
SPL NAME | SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC ET LIM %CT ER
STD 63843 G612 Am-241 3.12E+1 116.4 12.2

BLANK G613 Am-241 <1.27E-5 20.2 38.1

B-3 G614 Am-241 1.93E-5 4.2 1 -.27E- 46.4

B-4 G615 Am-241 <1.27E-5 11.3 1.27E-5 35.9

B-5 G616 Am-241 <1.27E-5 6.2 1.27E-5 58.1

B-6 G617 Am-241 6 37E-5 1.0 1.27E-5 111.8

B-7 G618 Am-241 <1.27E-5 9.6 1 27E-5 58 2

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS 13ATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

The results for the standard are in uCi/L.

Rerun Requested: 6617 and 6614--Results were obtained and the % recovery is low.



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

C

stt " o Samsle Posi , Oal* T'r, Issued 

G 612.-5582 102 5 DAY 7-22-93 14:36 23
C. m, l, s.-st I Ur s Csare Cde Rnun

Am241 LA-503-156 RECOVERY D44B3 0
Sa-,. Se c&4 4 j- C1,11-11

/Con-v6 /r/. /m/.-

EDP R201 AROO1

3 TD$13t43 ULT

STD VAL26, %REC

STD

.JC/t . 7

24rpI zt -

nIy ,,,

AM-241: LA-503-156 (D-0) LIQUIDS STANDARD

S a No. : pie (Trnacr Bmk Nmber 58843
G612-5582 Ii'ity of Asn243 Tiacer in dpm/mL (SPKA) 5655

Batch 10 pike (Trnci) Volue i:: mL IsmK) 0.1
1366 olume of Sample mn mL (ss) I

Rerun No. biu1 ion Factor . (DF) 101

0 giest Dilution Factor (DDEl 1
Analyst :m-241 Area Peak Height from AEA (C241) 149

A243 Area Peak Height from AEA (M43) 12:3

Date oatl AT Count (ATOT) 957
08/12/93 W Count Time in Minuts fMLN C'd) 3)

|Eak_ und in CPM (BKC;) 2:: :

Am-241 pci/L = ((C241 - SPKA * SPKV * OF DDF ' (I000mL/4) / ((C243 *SS (2220000dpm/mL))
pCi/mL = pCi/L / (10O mL/)
Tracer % Re = ((ATT / MLN CPd - BKG) * 2 (C243 / (C241 + M243)) / (SPKA * SPK\) * 100

Relative Counting Err = Squar Root of ((i / C241) + (1/C243)) * 100

Am-241 pCi/L 3.12E +1 -

-241 pCi/mL 3.12E-02

lative counting eror 12.2%

m-243 Tracer Peoverv 4.8%

Data Entry by: Date: 13-Aug-93

pproved by: '_Date: . / /
Form 3 Rev. 11

3C3,

CD

6.

C/)

Pate 1 of I



WHC-SD-WM-DP-054 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

BEST AVAILABLE COPY
370



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

s C 1  see poI Dle T1e Issued 5ODAY

G613.-5662 102 5 DAY 7-22-93 14:37 23

K

Am241 LA-503-156 uCi/ML
c's' e c e

D4413 0

? / r/ r . 'o / ______/__ _ BLK

REAGENT BLANK 7 1 /

COUNT AS uCI/L

2 i/i 1si 3 A",11 -1 A 5

H/sH'

C.

(9 2ifj L
2

AM-241: LA-503-156 (D-0) LIQUIDS BLNK

Serial No,, Foike (Trer) Book Numnber 158B43
G613-5682 ti"v or Am243 Tracer in dpmn/mt (SPKA) 5 55

'Batch 0 MI'ie (T2er) Voume in mL SPFv) '0.1
1366 lume of Samplein mrr (SS) 1

Reri, No. ]lution Factor (DF) 1
0 itest Dilution Facor (DD) 1

Anays -241 Am Paak Heicht from AEA (C241) 7
mVn-243 Ar, Pe:., Height from AEFA (C24 3) 451

Data Tot3! oT :Toan (AMT) 1 950
08/12/93 ount Time in Minuts (MN d) 30

cgrmund mn CP (BKG)7

Am-241 pCi/L = ((241 * A SPCA SPKV * DF * DDF & (1000imL/4) / ((C43 ' ' (2220000dpm/m)
pCl/mL = pCi/L / (1000 mL/l)

Tracer % Pee = ((ATOT / MIN CTd - BKG) * 2 (C243 / (C41 + C243)) / (SPKA ' SPKV)) * 100
Relative Counting Erro = Square Root of ((1 / C4t) + (I/C243)) - 100

NOTE: Reported result is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

m-241 pCi/L < 1.27E-02

-241 pCi/mL < 1.27E-05

elative counting error 38.1%

m-243 Tracer Pecovery 20.2%

Data Ery by: Date: 19-Aug-93

pproved by: Date: /

Form 3 Rev. 1.1 311 Page 1 of 1

0

U)



WHC-SD-WM-DP-054 REVO
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

GC /~"
1 - 7

BEST AVAILABLE COPY

372



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

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE

77Sri pike (Traer) Book Number 84

G614-5782 ctivity of Amn243 Tracer in dpm/mfl (SPKA) 5655
Batch 0 pike (Tracer) Volume in mL0.1

1366 olume of Sample in ml1
Rerun No Dilution Factor (DF) I

0 igsL Dilution Factor (DDF) 1

Analyst UAm-241 Ama Peak Height from AEA (241) 5
Am-243 Anm Peak Heiuht from AEA (243) 66

Dat otal AT Count (ATOT) 5 1
108/12/93 \T Count Time in Mfinuttes (MN 7d) 30

- - ckround in CPkl (BKG) 7

Am--241 pCi/L = ((C241 * SPKA * SPKV tDF * DDF (I00mL/4) / (((243 * SS* (2220000dpm/ml))

pCi/mL = pCi/L / (1000imL/L)
Tiacer % Rec = ((AMT / MIN CPd - BKG) - 2 * (C243 / (C241 + C243)) / (SPKA ' SPKV)) * 100
Relative Counting Err = Square Root of ((1 / 241) + (1/243)) * 100

-241 pCi/L 1.93E-02

-241 iG/mL 1 .93E-05

[alive counting error 46.4%

-243 Trer Recovery - 4.2

at Entry by: 
Date: 13-Aug-93

ppr oved by: Date: ? A-Ni~x j
Form 3 Rev. 1.1 373

Pate 1 of 1

s.a N1 .p 1 P5 , r' ow-1 - . Ti-" -sud 1 ri-ri1y
G614.-5782 1102 5 DAY. - -29 14:36 23

Am241 LA-53-156 1 u ti/ML D44B3 0

? /nd t./-1:3 -Q/ B3

COUNT AS uCI/L / )

OUT FOR RKJE 1

4$I 1 r-yi.2 -3 0

Dv_.t -77 11

:3-



WHC-SD-WM-DP-054 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

8-/ 3 :

7

BEST AVAILABLE COPY

374
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN 'SPACE

(

SerAl N Sam.pe Porni Oae Tmo Issued P,,,a

G 615.-5782 102 5 DAY 7-22-93 14:40 23
Oere,m'Maon m*rad. Slandad Pesuol Usis Charge Code Rrn

Am241 LA-503-156 uCi/ML D44B3 0

COU ASuC/L <§-1X

22 3_ _

£ 11-3 0 7/6 ___

.n *g11 ' tI i 1"

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE
J erqal No. prk (Tamr) Book Number 5B4.3

G615-5782 lctivity of Am243 Traer in dpm/mL (SPKA) 56E5

Batch IE pike (Tnacr) Volume in mL, (SPV)-

1366 |olume of Sample in ml- (SS)

Rerun No. i'lution Factor (DF

0igest Dilution Factor (DDF) 1

v A n ary st 4-2 4 1 A ea P eak H eig h t fro m A E A ( C24 1) 8
* -2 43 An n Peak Height from AEA (C2 43) 2 6 9

Date Total AT Count (AThT) 1195

08/1J2/93 T Count Tine in MinuteA (MIN C~d) 30

*ackground in CPA (BKG) 71

Am-241 iCi/L = ((C241 * SPKA * SPKW * DF * DDF 6 (1000mL/) / ((C243 *SS (2220000dpm/ml))

pCi/mL = pCi/L / (1000mL/L)
Tmeer % Rev = ((ATOT / MEN Cld - BKCO) * 2 (C243 / (C241 + C243)) / (SPKA SPKV)) ' 100

Relative Counting Errr = Squmr Root of ((1 / (241) + (1/(243)) * 100

NOTE: Reported result Is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

F-241 pCi/L -< 1.27E-02

-241 ipCi/n = < 1.27E-05

elative coUnting eror = 35.9%

-2 43 Tracer Recovery = 11.3%

Data Entry by: Date: 13-Aug-933
pproved by: Date: ao L1& 3f

Form 3 Rev. 1.1 373 Pl'ge 1 of I

C

CL)



WHCSD-WM-DP-054 REV O
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

g.- - 5 - 73

9
_5',

BEST AVAILABLE COPY

376



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

+ 3 ~ / 5
SeraI No SampJe PanN

G 616.-5762| 102 5 DAY

T,r'e SsuEd Plor.y

7-22-93 14:40 23
lelrodS~aR.,,, P ,JU-,'s Cargl Cde [nW

!Am24I LA03-156 uCi/IL D442.3 0

? /B .c.~ V -5

COUNT AS uCI/L

2 2//ws/

<). 7

A-':ly1 2

) K

A" 60I 6s A 3 4

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE
Serla o: pk Tae)Bo ub 58843

G616-5782 lctivity of Arn243 Tracer in dpm/mL (SPKA) 5655
i atch 10: ] aieime) Volume in mL (SPKV) 0.1

1366 Vum fSample in mL ()1-
777erun N. bilution Factor D)1-

0 gtDilution Factor (D)DF) 1

Analyfst R~-241 Area Peak Hei-,ht from AEA (C4 1)3
a243 Am Peak Heighlt from AEA (C43) 1254

Date otal AT Count (AT) 59C
8/12/93 1' Count Time in klinutes (MIN Crd) 30

JLackamund in CPMf (OKG1

Am-241 pCi/L = ((C241 * SPKA * SPKV * DF * DOF * (1000mL/4) / ((C243 s (2220000dpm/ml))

pCi/mL = pCi/L / (1000mL/L)
Tracer % Rec = ((ATOT / MIN C~d - BKG) - 2 * ((243 / (C241 + C243)) / (SPKA * SPK ) 100

Relative Counting Fror = Square Root of ((1 / C241) + (1/C243)) * 100

NOTE: Reported result is a LESS THAN value using

5% of the Am-243 peak as the Am-241 peak.

m-241 pCi/L = < 1.27E-02

A-241 pCi/mnL < 1.27E-05

laive counting error = 58:1%

-243 Tncer Recovery = 6.2%

Data Entry by: Date: 1 3-Aug-93

pproved by: Date: lu r- /I /
Form 3 Rev. 1.1

377
Parge 1 of 1
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WHC-SD-WM-DP-054 REV O
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

5<D cX
G (/ /(

BEST AVAILABLE COPY

378
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE

Serat No. spike (Tracer) Book Number 58B43
G617-5782 ctivity of Am243 Tracer in dpm/mL (SPKA) 5655

B pike (Tracer) Volume in ml. (SPKV) 0.1

1366 Itime of Sample in mL (S) 1

Rerun No. :ilution Factor (DF) 1

0 Digest Dilution Factkr (DDF) _

Analyst ]Am-241 Area Peak Height from AEA (C24) 1

|m-243 Area Peak Height from AEA (C243) 4

Datn |otal AT Count (AThT) 118

08/12/93 T Count Time in Minutrs (MIN CTd) 30
ckground in CPM (BKG) 7

Amn-241 pCi/L = ((C241 I SPKA - SPRV * DF * DDF (000mL/L)) / ((C243 SS* (2220000dpm/m))

pCi/mL = pCi/L / (10OO0mL/Q
Tracer % ee = ((ATOT / MIN CTd - BKG) * 2 * (C243 / (C241 + C243))/ (SPKA SPKV)) * t00
Relative Counting Error = Square Poot of ((i / C241) + ([/243)) * 100

m-241 pCi/L = 6.37E-02

m-241 Ci/mL = 6.37E-05

latvecountin enor 111.8%

m-243 Tracer Recovery = 1.0%

Data Entry by: Date: 1 9-Aug-j93

|Approved by: Date: eqqp 4
/4 X73

Form 3 Rev. 1.1 3 7 9 Pabge 1 of 1

seAI No Sano e Po., 5

G 617.-5752 102 5 DAY

K

Oeie"",. isa mi" d S'a'dard R s' r. chag od- e

Amn241 LA-503-156 uCI/ML E44B3 0

?1 ,/': t> . /p______-___ B-

dewvs Cd'f,'d'*' Fhses ~A
COUNT AS uCI/L M

6.3~CY/r ptM&/

OUT FOR RERUN

Aa.I2 3_ w A~ayt

7-22-e Trbed . P.o"3y

14:41 23

C
LU]

?2)

C13

cC
Ci
W5~

0
C/)
6

0~

7 -22-93

14 .. 0 16* R-1 "i3"



WHC-SD-WM-DP-054 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

5 -/ fy --

-z-;
C,( 6/Q- 62

BEST AVAILABLE COPY

380

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

(

~zvz
Seal No Sampre Po,,, * Oate Time ssued Priorry

G 618.-5782 102 5 DAY 7-22-93 14:41 23
mMs hcd. Siaciard Reult U1-, Carge Code

An241 LA-503-156 uCi/ML D44B3 0
Samnple 5;,e Cstomer '0

S( +- IEK lr-S___t:t B-7
Pernark, CacrIal,, s ,lc

COUNT AS uCI/L 7X 1D p

ps I - A a'ys 2 Analyst 3 Asal,5l 4 An,iyl I

r S H'S-

AM-241: LA-503-156 (D-0) LIQUIDS S E
Serlat No. |pike (Tracer) Book Nurmber

G618-5782 |,ctivity of An243 Tracer in dpm/nl (SPKA) 5655
77Batch 7 Soike (Tracer) Volume in mL (SPKW) ) 1
1366 clume of Sample in mL (

'Rerun No. iton Factor [DF) 1
0 igst Dilution Factor (DDF)

'Analyst: Am-241 Area Peak Height from AEA (C2t) 3
243 Area Peak Height from AEA (C243) 1

Date Toal AT Count (ATOT) 1038
68/12/93 AT Count Time in Minutes (kIN C-d) 30

ackgmund in CP[ (EKG) 7

An-241 pCI/L = ((C41 * SPKA & SPKV * DF DDF (1000m/L)) / ((C243 *SS (22?0000dpm/mL))
pCi/mL = pG/L / (1000mL/1
Tracer % lec = ((ATOT / MIN C'd - BKG) ' 2 (C243 / (241 + C243)) / (SPKA ' SPKV)) 100
Relative Counting Errr = Square Ptoo of ((1 / C241) + (t/C243)) 0 100

NOTE: Reported result is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

-241 pCi/L- < 1.27E-02

-241 pCi/mL < .27E-O5

lative countinz error 58.2%

A-243 Tracer Recovery =9 6%

Data Entry by: Date: 1 9-Aug-93Z
pproved by: .. Date: at /9 /Kj

Form 3 Rev. 1.1 Page 1 of 1
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YWHC-SD-WM-DP-054 REVO
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

91 /"1 95l

Jr
-7

C K 5

BEST AVAILABLE COPY
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%/) -25

G E N E R A L
WHC-SD-WM-DP-054 REV O

A L P H A E N E R G Y
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
G612-5582

File ID: SD3542.SPC

A N A L Y S I S

Counted on:
Detector/Geometry
Count time:

8/12/93 @13: 0
number: 3/ 1

30000. Sec

PEAK ANALYSIS

Peak center
Initial Final

307.589 307.589
261.733 261.733

FWHM
Initial Final
28.000 25.238
28.000 23.158

PEAK RESULTS

Peak
ID Isotope
1 Pu238

Am241
2 Am243

AEA Peak Centroid
Fract. Exp. Obs. Di
0.5590 5.499 5.496 0.

5.480 5.496 -0.
0.4410 5.234 5.276 -0.

ff. FWHM
003 0.12
016
042 0.11

Count Activity
Rate c/m d/m uCi/ea

6.61 45.57 0.205E-04
0. 157E-04

5.21 235.31 0.106E-03

DETECTOR CALIBRATION
Energy(MEV) = 4.020 + (0.0048)*Channel

Energy range (MeV): 4.020 TO 6.477
Efficiency = 0.2014 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
5997.0
5996.6
5910.7

85.9

% Recovery
100.000
99.994
98.562
1.432

Analyzed by:

3

Peak
ID

1
2

Peak
Initial
247.5
200.0

height
Final
245.1
209.3

Tau
Initial
14.000
14.000

Final
8.314
9.197



SPECTRUM SD3542.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 941.2

WHC-SD-WM-DP-o54 REVO

.2

................. . . . 2 . . .

............................. .... . . . . . . . . . . .2

............. . . . . . . . . . . . . . . . .2 . . .
2 .....

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

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

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

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

334



WHC-SD-WM-DP-o54 REVO

Data Dump for
0. 0.
0. 0.
0. 0.
0. 0.
1. 1.
0. 0.
0. 0.
0. 0.
0. 2.
1. 0.
0. 2.
1. 1.
0. 0.
0. 0.
1. 0.
1. 0.
0. 1.
2. 0.
1. 0.
1. 0.
1. 1.
0. 1.
2. 3.
6. 6.

23. 26.
72. 84.
99. 96.
43. 48.
17. 20.
49. 57.

122. 119.
104. 87.
24. 21.

5. 0.
1. 1.
0. 3.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
2. 0.
0. 0.
1. 0.
0. 1.
0. 1.
0. 0.

AEA Spect
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
1.
0.
0.
2.

11.
20.
87.

116.
40.
21.
56.
132.
108.

12.
3.
1.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

SP:SD3542.SPC
0. 0.
0. 0.
0. 1.
1. 1.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 1.
0. 0.
1. 1.
1. 0.
0. 0.
1. 0.
0. 0.
0. 1.
0. 0.
1. 3.
5. 2.

10. 13.
41. 

101. 123.
105. 5.
26. 28.
25. 25.
69. 77.
117. 125.
76. 69.
3. 5.
1. 0.
1. 1.
2. 2.
1. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 1.
2. 1.
0. 1.

0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
8.

15.
55.

114.
97.
14.
38.

100.

149

3.
0.
1.
2.
2.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.

1385



4sll$

-93

G E NE R AL
WH-S D-WM-DP-054

A L P H A E NE R G Y
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
G613-5682

File ID: SD5664.SPC

Counted on: 8/12/93 @13: 0
Detector/Geometry number: 5/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak
Initial

361 .699
256.659
161.434

center
Final

361 .699
256.659
161 .434

FWHM
Initial Final
32.000 26.492
28.000 20.580
76.000 239.877

Ini
16.
14.
38.

Tau
ti al
000
000
000

PEAK RESULTS

Peak
Isotope
Pu236

2 Am243
3 Np237

Np237

AEA
Fract.
0.0185
0.9550
0.0265

Peak Centroid
Exp. Obs. Diff.
5.756 5.748 0.008
5.234 5.265 -0.031
4.640 4.827 -0.187
4.781 4.827 -0.046

DETECTOR CALIBRATION
Energy(MEV) = 4.084 + (0.0046)*Channel
Energy range (MeV): 4.084 TO 6.440

Efficiency = ******* CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
11523.0
11523.0
11349.3

173.7

% Recovery
100.000
100.000
98.492
1.508

Analyzed by:

W56

PEV O
ANA L Y S IS

Peak
ID

2
3

Peak
Initial

12.2
766.9

8.3

height
Final
11.6

771.5
6.6

Final
4.445
5.058

18.676

FWHM
0.12
0.09
1.10

Count
Rate c/m

0.42
21.68
0.60

d/m
0.00
0.03
0.00

Activity
uCi/ea

0.282E-10
0. 130E-07
0.661E-09
0.456E-10



SPECTRUM SD5664.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 2771.9

WHC-SD-WM-DP2-054 REVO

.2

. . . . . . . . . .2

. . . . . . . . . . . . . . . . . . . . . . . . . . . .2

............... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2 .

.....................................................2

...............2

37



WHC-SD-WM-DP-O54 REVO

Data Dump for
0. 0.
0. 0.
1. 1.
0. 1.
1. 1.
3. 1.
2. 2.
1. 4.
1. 0.
4. 1.
1. 1.
0. 0.
2. 0.
2. 2.
2. 3.
2. 5.
6. 5.
2. 6.
9. 12.
9. 6.
5. 11.

18. 23.
43. 47.
93. 103.

192. 178.
394. 382.
306. 256.

44. 26.
6. 5.
6. 2.
4. 6.
1. 1.
1. 0.
1. 0.
2. 3.
0. 2.
4. 5.
2. 1.
0. 0.
0. 0.
0. 0.
0. 0.
1. 1.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
2. 3.
0. 0.
0. 0.

AEA Spectru
0.
0.
0.
1.
0.
1.
1.
2.
2.
4.
0.
1.
2.
6.
3.
3.
5.
3.
8.

14.
21. 2
29. 3
57. 5

113. 11
229. 22
374. 41
251. 19

29. 2
4.
5.
4.
3.
1.
1.
3.
7.
8.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

SP:SD5664.SPC
0. 0.
3. 2.
0. 1.
1. 1.
0. 1.
0. 2.
2. 0.
0. 2.
2. 0.
0. 3.
1. 1.
0. 1.
1. 1.
0. 1.
5. 0.
4. 0.
3. 6.
4. 2.
6. 7.
8. 12.

18. 21.
25. 21.
61. 66.

118. 133.
221. 268.

,( D 396.
153. 124.

19. 7.
4. 0.
4. 5.
3. (7)
1. 1.
1. 1.
1. 3.
3. 3.
8. 7.
7. 4.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 2.
0. 1.
0. 0.
1. 0.
0. 0.
0. 1.
0. 1.
0. 0.

0.
0.
1.
1.
0.
0.
1.
1.
1.
0.
0.
1.
5.
6.
1.
5.
4.
5.

11.
9.

20.
40.
68.

134.
297.
420.
118.

13.
5.
4.
1.
1.
2.
1.
5.

10.
6.
1.
0.
0.
0.
1.
0.
1.
0.
0.
1.
1.
2.
0.

3ss

0.
0.
0.
0.
1.
0.
4.
2.
4.
1.
0.
1.
1.
2.
0.
5.
3.

10.
7.
9.

22.
36.
76.

134.
307.
375.

75.
10.

2.
5.
4.
2.
1.
2.
1.
3.
1.
1.
0.
1.
0.
0.
0.
1.
0.
0.
0.
1.
1.
0.



G E N E R A L
WHC-S D-WMDP-0O4 EVAOL

A L P H A E N E G
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
G614-5782

File ID: SD2146.SPC

Counted on: 8/12/93 @13: 0
Detector/Geometry number: 2/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

17.3 6.7
106.7 106.4

Peak center
Initial Final

294.130 294.130
257.371 257.371

FWHM
Initial Final
16.000 15.702
24.000 16.371

PEAK RESULTS

Peak
ID Isotope
I Th228
2 Am243

AEA
Fract.
0.4578
0.5422

Peak Centroid
Exp. Obs. Diff.
5.430 5.437 -0.007
5.234 5.268 -0.034

DETECTOR CALIBRATION
Energy(MEV) = 4.084 + (0.0046)*Channel

Energy range (MeV): 4.084 TO 6.440
Efficiency = ******* CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
1604.0
1604.0
2200.5
-596.6

% Recovery
100.000
99.998
137.189
-37.192

Analyzed by:

363

Lit

Y S I S

Peak
ID
1
2

Tau
Initial
8.000

12.000

nal
000
020

Fi1
0.
6.

FWHM
0.07
0.08

Count
Rate c/m

2.01
2.39

d/m
0.00
0.00

Activity
uCi/ea

0.216E-09
0. 165E-08



SPECTRUM SD2146.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC

VIHC-SD-WIM-DP-O4 REV 0

2 .........

.....................2 ......

. ....................................................2 .....

............................................ ........... .2 . . . .

. . . . . . . . . . . . . . . .2 . . . . .

330

393.8



WHC.SD-WM-DP-054 REV 0

Data Dump
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0,
0.
0.
0.
0.
0.
0.
4.
4.
8.

25.
66.
40.

6.
2.
4.
3.
0.
0.
0.
0.
3.
2.
0.
1.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.

for AEA Spec
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 1.
0. 0.
1. 0.
0. 1.
1. 0.
0. 0.
0. 1.
1. 1.
0. 0.
2. 2.
2. 1.
3. 2.
5. 4.

10. 18.
21. 32.
48. 59.
41. 31.

5. 2.
2. 1.
4. 1.
0. 2.
0. 0.
0. 0.
1. 0.
3. 3.
0. 1.
0. 0.
0. 2.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 1.
0. 0.
0. 0.
0. 0.
1. 0.
2. 2.
0. 0.
0.

trum:
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
3.
5.

11.
23.
59.
32.

3.
0.
2.
1.
0.
0.
0.
4.
2.
0.
1.
0.
0.
0.
0.
0.
1.
1.
1.
2.
0.
0.
0.

SP:SD2146.SPC
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 1.
0. 1.
0. 1.
1. 0.
0. 1.
1. 0.
2. 2.
1. 0.
0. 0.
0. 3.
3. 2.
0. 2.
5. 3.
7. 6.

12. 19.
35. 3 .
58. 66
30. .

6. 2.
0. .
1.5
1. 0.
1. 0.
0. 1.
2. 1.
1. 1.
2. 2.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
1. 0.
0. 1.
0. 0.
1. 0.
0. 0.
1. 0.
1. 1.
0. 1.
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G E N E R A L
\IHrC-fD-WM-DP-054 REV O

A L P H A E N E R G Y
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
G615-5782

File ID: SD8329.SPC

A N A L Y S I S

Counted on: 8/12/93 @13: 0
Detector/Geometry number: 8/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

9.5 7.3
467.9 472.3

Peak
Initial

303 .646
256.850

center
Final

303 .646
256.850

F
Initial
16.000
20.000

PEAK RESULTS

eak
ID Isotope

Pu238
Am241

2 Am243

AEA Peak Centroid
Fract. Exp. Obs. Diff. FWHM
0.1790 5.499 5.485 0.014 0.05

5.480 5.485 -0.005
0.8210 5.234 5.265 -0.031 0.07

Count Activity
Rate c/m d/m uCi/ea

2.24 15.05 0.678E-05
0.519E-05

10.28 451.75 0.203E-03

DETECTOR CALIBRATION
Energy(MEV) = 4.057 + (0.0047)*Channel

Energy range (MeV): 4.057 TO 6.464
Efficiency = 0.2068 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
5956.0
5956.0
6258.8
-302.8

% Recovery
100.000
100.000
105.084
-5.084

Analyzed by:

132

1

WHM
Final

11.601
14.773

Tau
Initial
8.000

10.000

Final
0.000
5.373



I LEGEND:
I

SPECTRUM SD8329.SPC
RAW = .... MODELED PEAKS = 1,2,.., ETC 1643.2

WHC-SD-WM-DP-054 REV 0

.2..
.......... 2 .
...........................2 ..

. ......................................... .....................2 ..

............................................................2.

.................2 .
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WHC-SD-WM-DP-054 REV O

Data Dump for
0. 0.
0. 0.
1 . 1 .
2. 1.
3. 1.
1. 2.
0. 0.
1. 1.
1. 0.
2. 3.
1. 2.
0. 2.
II. 1.
0. 2.
2. 1.
2. 3.
2. 4.
1. 5.
5. 1.
3. 4.
5. 1.

12. 7.
17. 22.
40. 25.
64. 84.

248. 248.
189. 147.

12. 10.
4. 1.
3. 2.
0. 3.
1. 0.
0. 0.
0. 0.
1. 0.
4. 2.
1. 4.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

AEA Spectrum:
0. 0.
0. 0.
1. 1.
0. 0.
1. 2.
0. 1.
1. 3.
0. 0.
2. 1.
2. 1.
1. 2.
1. 0.
3. 2.
2. 1.
0. 0.
2. 2.
3. 2.
7. 3.
2. 9.
3. 6.
7. 2.

10. 11.
14. 13.
39. 47.
95. 114.

234. 264.
93. 85.
11. 6.
1. 3.
0. 3.
3. 2.
1. 0.
0. 0.
0. 2.
0. 0.
4. 4.
0. 2.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
2. 0.
0. 0.

SP:SD8329.SPC
0. 0.
2. 1.
3. 0.
2. 0.
1. 2.
1. 1.
1. 2.
2. 1.
1. 2.
0. 1.
0. 2.
4. 2.
1. 3.
2. 0.
2. 3.
1. 4.
3. 5.
1. 5.
5. 7.
3. 8.
3. 7.

14. 8.
18. 23.
49. 55.

110. 165.
254. 265.
65. 52.
10. 9.

3. 2.
3. 1.
6. 3.
0. 1.
0, 0.
0. 0.
0. 1.
1. 2.
3. 3.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
.1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

0.
0.
2.
0.
2.
1.
3.
1.
2.
0.
2.
0.
0.
1.
3.
3.
7.
5.
4.

10.
4.
8.

25.
49.

40.
2.
0.

(8.
3.
1.
0.
1.
3.
5.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
1.
3.
0.
2.
1.
1.
0.
0.
1.
3.
0.
0.
2.
6.
3.
1.
4.
4.
7.

10.
7.

28.
55.

151.
261.

36.
3.
1.
4.
3.
0.
0.
2.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.

0.
0.
1.
4.
1.
1.
0.
3.
2.
1.
2.
4.
4.
0.
1.
2.
1.
5.
2.
5.
6.
8.

33.
54.

203.
205.

25.
2.
3.
2.
1.
0.
0.
0.
2.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
1.
1.
0.
1.
0.
2.
1.
2.
1.
1.
2.
1.
0.
1.
2.
2.
5.
1.
3.
4.

21.
30.
63.
182.
212.
25.
3.
2.
4.
1.
0.
0.
0.
0.
3.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
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G E N E R A L
WHC-S D-WM-D P-054

ALPHA E'NERG'Y
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
G616-5782

File ID: SD7108.SPC

REV O
A N A L Y S I S

Counted on: 8/12/93 @13: 0
Detector/Geometry number: 7/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak center
Initial Final

262.164 262.164

FWHM
Initial Final
20.000 10.060

PEAK RESULTS

Peak
ID Isotope
I

AEA
Fract.
1 .0000

Peak Centroid
Exp. Obs. Diff.

5.302
FWHM
0.05

Count
Rate c/m

5.68

Activity
d/m uCi/ea

33.00 0.149E-04

DETECTOR CA
Energy(MEV) = 4.096 +

Energy range (MeV):
Efficiency = 0.

LIBRATION
(0.0046)*Channel
4.096 TO 6.451

1721 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
3101.0
3101.0
2839.5

261.5

% Recovery
100.000
100.000
91.567
8.433

Analyzed by:

395

523

Peak
ID
I

Peak
Initial
371.6

height
Final
361.0

Tau
Initial
10.000

Final
7.712



SPECTRUM SD7108.SPC
I LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 1346.7

WHC-SD-WM-DP-054 REVO

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

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

..I ....
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WHC-SD-WM-DP-054 REV O

Data Dump
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
1.
0.
5.
4.

25
20.

2.
0.
0.
1.
0.
0.
0.
3.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

2.
10.
82.

229.
11.

0.
1.
0.
0.
0.
0.
1.
3.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

4.
2.

68.
185.

27.
3.
1.
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.

for AEA Spectr
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
1. 1.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
1. 1.
0. 0.
0. 1.
2. 0.
1. 0.
1. 4.

SP:SD7
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
2.
0.
0.
0.
0.
0.
2.
3.
6.

11.
127.
131.
3.
4.
3.
1.
1.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

108. S PC
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
0.
0.
1.
0.
1.
0.
1.
2.
1.
0.
1.
6.

20.
140.
109.
4.
1.
2.
2.
1.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
1.
0.
1.
0.
0.
0.
1.
1.
1.
1.
1.
3.
4.

19.
165.
67.
11.
3.
3.
2.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
2.
0.
0.
0.
0.
1.
0.
3.
5.
6.

24.
207.

34.
12.
0.
2.
3.
1.
2.
0.
2.
2.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
2.
2.
4.
3.

43.
225.

23.
5.
1.
1.
3.
1.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.



s,-/;WHO-SD-WJ-DP-054 REVO
G E N E R A L A L P H A E N E R G Y

Rev. 1.10
A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
G617-5782

File ID: SD6582.SPC

Counted on: 8/12/93 @13: 0
Detector/Geometry number: 6/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

4.3 3.8

Peak center
Initial Final

268.593 268.593

FWHM
Initial Final
48.000 120.801

Tau
Initial Final
24.000 12.132

PEAK RESULTS

Peak
ID Isotope
I Am243

Pu240

AEA
Fract.
1 .0000

Peak Centroid
Exp. Obs. Diff.
5.234 5.324 -0.090
5.144 5.324 -0.180

FWHM
0.56

Count
Rate c/m

0.26

Activity
d/m uCi/ea
12.55 0.565E-05

0.622E-06

DETECTOR CALIBRATION
Energy(MEV) = 4.088 + (0.0046)*Channel

Energy range (MeV): 4.088 TO 6.443
Efficiency = 0.1887 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
227.0
227.0
130.3

96.7

% Recovery
100.000
99.985
57.385
42.594

Analyzed by:
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VJHC-SD-WM-DP-054 REV 0

Data Dump
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
1.
1.
0.
1.
0.
0.
0.
3.
1.
2.
1.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
1.
0.
0.
0.
0.
0.

82AEA Spectrum:
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
1 . 1 .
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
1. 0.
0. 0.
1. 0.
1. 1.
0. 1.
1. 0.

.2.
46 0.
1. 2.
2. 0.
1. 1.
0. 1D
0. 1.
0. 1.

3. 1.
0. 2.
0. 1.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
1. 1.
0 . . 1.
1. 1.
0. 0.
0. 1.
0. 0.
0. 1.

SP: SD65
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
2.
0.
0.
2.
2.
2.
1.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
1.
1.

40



G E N E R A L
WHCSD-WM-DP-O54 REV O

A L P H A EN E R G Y A N A L Y S I S
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
G618-5782

File ID: SD4747.SPC

Counted on: 8/12/93 @13: 0
Detector/Geometry number: 4/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final
336.1 337.0

Peak center
Initial Final

254.258 254.258

FWHM
Initial Fi
20.000 12.

PEAK RESULTS

Peak
ID Isotope
1 Am243

AEA
Fract.
1.0000

Peak Centroid
Exp. Obs. Diff. FWHM
5.234 5.266 -0.032 0.06

Count
Rate c/m

.6.56

Activity
d/m uCi/ea

399.12 0.180E-03

DETECTOR CALIBRATION
Energy(MEV) = 4.096 + (0.0046)*Channel

Energy range (MeV): 4.096 TO 6.452
Efficiency = 0.1494 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
3404.
3403.
3279.

124.

% Recovery
100.000
99.991
96.345
3.647

Analyzed by:

4)1

/~
t -vk&

5-!;.

Peak
ID

I
nal
381

Tau
Initial
10.000

Final
5.269



SPECTRUM SD4747.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 1250.1

WHC-SD-WM-DP-054 REV 0

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

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



WHC-SD-WM-DP-05 4 REV 0

Data Dump
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
1.
0.
3.
5.

10.
70.

154.
49.

7.
0.
1.
1.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

I

for AEA Spectrum:
0. 0. 0.
0. 0. 0.
1. 0. 1.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 1.
1. 0. 0.
0. 0. 0.
0. 2. 0.
1. 0. 0.
0. 0. 0.
0. 0. 0.
1. 1. 0.
0. 0. 1.
0. 1. 1.
0. 1. 1.
1. 0. 1.
0. 1. 0.
2. 0. 3.
1. 0. 3.
4. 2. 6.

12. 18. 15.
80. 91. iL
84. 194. L
35. 21. 16.
6. 2. 0.
1. 1. 1.
0. 3.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 2. 0.
2. 0. 0.
1. 0. 2.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 1.
0. 0. 0.
0. 0. 0.
0.

SP:SD4747.SPC
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 2.
0. 0.
1. 0.
2. 0.
1. 0.
0. 0.
2. 2.
3. 3.
6. 8.

21. 22.
108. 120.
193. 173.

11. 9.
2. 1.
0. 1.
2. 2.
0. 0.
0. 0.
0. 0.
0. 0.
2. 1.
0. 3.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
3.
1.
0.
1.
2.
0.
1.
1.
1.
8. 1

25. 4
132. 15
137. 12

12. 1
0.
1.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.3
0.

0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
3.
0.
1.
2.
0.
2.
8.

11.
49.

157.
74.

5.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
2.
0.
0.
1.
0.
2.
2.
4.

15.
64.

163.
64.

3.
1.
1.
2.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.



WESTINGHOUSE HANFORD COMPANY

'AHC-SD-WM-DP-054 REVO 222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No. Customer ID:

Analysis: Sample Prep:

Instrument: Procedure/ Rev:

Technologist: C Date:

Starting Time: Temperature <

Ending Time: i/ Chemist:

Comments:

Description Lab ID Description Lab ID

1 5____ 11

2 _ 12

3 S -x2 6 ( 1 6/ 7 13

4 // 5C)21 277 14
5 15

6 16

7 17

8 18

9 19_

10 201

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

6 m ' A /

| na

s .h§(

A-6000-8B1 (03/92)



0
C-SD-WM-DP-054 REV 0 ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:

LA-503-156 August 29, 1993
PREPARED BY: DATE COMPLETE:

L. L. Fritts i t[9 August 31, 1993

UNITS: uCi/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC DET LIM % CT ER
STD 63843 G612 Am-241 2.80E+1 104.6 F 3.7

BLANK G613 Am-241 <1.27E-5 32.1 44.9

B-3 G614 Am-241 <1.27E-5 71.6 1.27E-5 31.7

B-6 G617 Am-241 <1.27E-5 69.6 1 27E-5 31.7

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

The results for the standard are in uCi/L.

405



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

seal No san58 1 Po'et
G 612.-5552 102 5 DAY

O 2e -9 11 e
7-22- 93 14:36 23

.M.I od s amda dlesh -Ueis coage Code Re , 

Am241 LA-503-156 % RECOVERY D44B3 I
ST I.o c- 0 -

/o -/- /.0-/ _ STD

EUA a201 5'i ARO It k.

STD94 6 V /3 RE2IJLT 3? c

STD VAL-26 C %REC c4P

A,,a ll 0 - )

cm'
7 71 ~3d ~) ( C

/
Sd bIiC PhiJ all

AM-241: LA-503-156 (D-0) LIQUIDS STANDARD
;K::Sedal'Not pI ke (Tracer) Boo~k Num-rber 58B43

612-5582 "etity of Am243 Tracer in dpmrn/mL (SPKA) 5655

Batch 1D D ke (Tacer) Volume in mL (SPKV) 0.1

1 741 (oumne of Sample in ml (SS) 1

Berun No, |iiution Factor (DF) 101

1 iet Dilution Factor (DDF) I

Analyst jkm-241 Area Peak Height from AEA (C241) 149)

-243 Area Peak Heiht from AEA (243) 1367

Date ota] AT Count (ArT) 11353

08/29/93 T Count Time in Minute (MIN Led) 30

~akround in CPN (8KG) 1_______

Am-241 pCi/L = ((C241 - SPKA * SPKV DF DDF * (10oomL/) / ((C243 *SS (2220000dpm/mQ)

pCi/mL = pCi/L / (1000mL/Q
Tracer % Rec = ((ATOT / NUN Td - BKG) * 2 * (243 / (C241 + C243)) / (SPKA * SPKV)) * 100
Relative Counting Error = Square Root of ((1 / C241) + (1/(243)) * 100

-241 pCi/L - 2.80E+01

n-241 pCi/mL = 2.BOE-02

latIe counting error 3.7%

m-243 Trcer Pecoery = 63.9%

try by: Date: 31-Aug-93

pproved by: 'Date: gtf,~ /44fJ
Form Rev. 1f 406f

C

CL

UD

17 -7/6/

W"A-

96g 1 of 1



WHC-SD-WM-DP-054 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

y? - C9- 5

0 6/~ - skt
/3 >

-'I

BEST AVAILABLE COPY

407



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

ser.INo Sa' mPoe Oa'e In''-. I w "*",o~

G 613.-5682 102 5 DAY 7-22-93 14:37 23

-ot wonsandci Pes,> un!S Coag Cee e-

Am24I1 LA-503- 156 uCi/ML 044B3 1

BLK

REAGENT BLANK < 7X )D
COUNT AS uCI/L

57 V , T0 I

AM-241: LA-503-156 (D-0) LIQUIDS BLANK

Serial No. j pike (Tracer) Bk Nurnlr 58843
G613-5682 Ictvity of Am243 Tracer in dpm/mL (SPKA) 5655

Batch ID pike (Tracer) Volume in rut SPK 0.1
1741 Volume of Sample in t (SS) 1

Rerun No, Dilution Factor (DF) 1-
I Digest Dilution Factor (DDE) 1

An yst Lm-241 Area Peak Height from AEA (C241) 5

|Am-243 Area Peak Height from AEA (M43) 828
:Data rotal AT Count (ATOT) 2890

8/29/93 TC nt Time in Minuts (MIN Cld) 30
l7ackro und in CPM (BIG) S

An-241 pCi/L = ((C241 ' SPKA * SPKV - DF - DDF (1000mL/L)) / ((C243 So- ' (2220000dpm/ml))
pCi/mL = pci/L / (1000mL/4
Tracer % Rec = ((ATOT / MIN CPd - BKG) - 2 - (243 / (C241 + C243)) / (SPKA * SPKv)) * 100
Relative Counting Ermr = Square Root of ((I / C241) + (1/243)) * 100

NOTE: Reported result is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

Am-241 pO/L < 1.27E-02

-241 i/ < 27E-05

lative counting error = 44.9%

-243 Tracer Recovery = 32.1%

Data Entry by: Date: 31-Aug-93

pproved by: Date: / U /4

Form 3 Rev. 1.1

4CS
Pige 1 of 1

C

C_

C/D



WHC-SD-VM-DP-054 REV O
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

-BA

BEST AVAILABLE COPY

4C3



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

/7-
Senal No SanTpie Pymi, , - Date Tim. Issued Pnonfy

G 614.-5782 102 5 DAY 7-22-93 14:38 23
1'0er3.3 'od nad C u s Cae Cd oe n-

Am241 LA-503-155 uCI/ML D44B3 1
s-,e Sq C,--ole 0

? , / __B-3

COUNT AS uCI/L ;t27 YC

SF,3 2 3

Oat" ne C

IA4/ID- P 1/]5 [1 CII

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE

Serial No. Fpike (Tracer) Book Number 58843

G614-5782 Mctivity of Am243 Tracer in dpm/mL (SPKA) 5655
Batch ID ike (Tr-acer) Volume in mL SPK 0.1

1741 ohume of Sample in mL (SS) 1

WRerun No [hNlution l'actnr (OF) 1

I _st i Dilution Factor (DDF) 1
- Analyst n,*~ -241 Ara Peak Height from AEA (241) 10

Am-243 Area Peak Height from AEA (C43) 1587

Date rota AT Count (ATOTl 6320
08129/93 JT Count Time in Vinut (MIN CTd) 30

]eckgroind in CPM (BKG) 7

Am-241 pCi/L = ((C41 - SPKA * SPKV I OF - DDF ' (lQOOmL/L)) / ((C43 SS (2220000dpm/ml))

pCi/mi = pCi/L / (0mOOrnL/4
Tracer "Rec = ((AT / MIN Crd - BKG) - 2 ' (C43 / (C241 + 243)) / (SPKA sPKV) 10o -

ReIative Counting Enor = Squar Root of ((I / C241) + (f/243)) * 100

NOTE: Reported result Is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

im-241 pCi/l - < 1.27E-02

241 pCi/mi = < 1.27E -05

tive a tinc error = 31.7%

-243 Tracer Recovery = 71.6%

Data Entry by: Date: 3 1-Aug-93
pproved by: Date: 1J+-- '12

Form 3 Rev. 1.1 Pige 1 of 1

410

0
I--i

C

B-
C

S
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C/)

6
C



WHC-SD-WM-DP-054 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

W/

411

BEST AVAILABLE COPY



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

379
Se,,al No Sam e Po-t Oae 0.1,e s, td Pr,y

G 617.-5782 102 5 DAY 7-22-93 14:41 23
MrlJ'nveod. sra"ead Pe ,fl Qt Coarge Cod., un

Am241 LA-503--156 uCi/ML D44B3 1

? 13-6Rels sAI,.a cs VI

COUNT AS u 5 /L < 1.'27X/ 0AA

aAhary s i A- 2 A n a ly 1 " A n a y st - 4 A n a ly st

Dale~ ~ Ln~a~ 10 Uly

SLL2ZI L jbt~ i3VN

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE
Serat o 3pike (Tracer) Book Numnber 58B43

G617-5782 ctdiLvy of Am243 Tracer in dpmn/mtL (SPKA) 5655
BatchiUD pike (Tracer) Volume in mL (SPK) 0.1

1741 Volume of Sample in miL (SS) 1

Rerun No. Dilution Factor (DF) 1

1 igest Dilution Factor (DD) 1

:Anayst Am-241 Area Peak Height from AEA (C41) 10

m-243 Area Peak Height from ALA (C243) 2168

Date Total AT Count (AOT) 6138

A8/28/93 T Count Time in Minuites (MIN Nd) 30

Baokaround in CRYM (BKG) 7=

Am-241 pCi/L ((C241 * SPKA * SPKV * DF * DDF' * (1000mL/Q) / ((243 *SS (2220000dpm/mI)
pCi/mL = pCi/L / (1D00nmL/Q
Tracer ' Rec = ((ATOT / IN COd - BKG) ' 2 * (C243 / (C241 + C243)) / (SPKA * SPKV)) * 100
Relative Counting Enr = Square Root of ((I / C241) + (1/243)) ' 100

NOTE: Reported result Is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

I-241 pCi/L - < 1.27E-02

Xx-241 pCi/mL = < 1.27E-05

ative ceunting error = 31.7%

lm-243 Tracer Recovery 69.6%

ata Entry by- Date: 31-Aug-93

pproved by: Date: A44 +37/ /f-
Form 3 Rev. 1.1 Ptge 1 of 1

412

C
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WHC-SD-WM-DP-054 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

52J 9)-
A11ffii- 7

jc6)

BEST AVAILABLE COPY

413



G E N E R A L

\Cs ,iWM,'aP-054 REVO

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPCRT

711',

A N A L Y S I S

SAMPLE
G612-5582

File ID: 7a7161.CNF

Counted on: 8/30/93
Detector: AEA7
Geometry number: 1
Count time:

PEAK ANALYSIS

Peak
ID
1
2
3
4?

Peak
Initial
1424.6
1231.5
270.4

7.0

height
Final

1424.6
1231.5
270.4

7.0

Peak center
Initial Final

298.582 298.582
252.309 252.144
228.777 225.895
176.202 175.147

In
18
20
16

8

@14:27

28802. Sec

FWHM
itial F
.000 14
.000 14
.000 7
.000 1

inal
.873
.073
.481
.931

Ini
9.

10.
8.
4.

Tau
tial
000
000
000
000

PEAK RESULTS
Peak Error Limit: 15%

, Isotope
1 Am241

Pu238
2 Am243

Pu240
3 Pu239

Pu240

AEA Pe
Frac Exp.

0.481 5.480
5.499

0.436 5.276
5.144

0.074 5.143
5.144

????,

ak Centroid
Obs.
.477
.477
.259
.259
.136
.136
.897

Diff. FWHM
0.0030.07
0.022
0.0170.07
-. 115
0.0070.04
0.008

Count %err
Rate c/m @95

70.32 1.1

63.67 1.2

10.75 4.7

0.86 12.2

d/rr.
533
696
458
454

76
76

.6

.6

.7

.1

.7

.7

Activity
uCi/ea

0.240E-03
0.314E-03
0.207E-03
0.205E-03
0.345E-04
0.345E-04

0.991 <--valid peaks only--> 144.74

DETECTOR CALIBRATION
Energy(MEV) = 4.074

Energy range (MeV):
Efficiency =

+ (0.0047)*Channel
4.074 TO 6.480
0.1402 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
70115.0
70227.3
69892.2

222.8

% Recovery
100.000
100.160
99.682
0.318

Analyzed by:
RW

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST YHAT
COMPLETED/VERIFIED ThE CALIBRATION/ANALYSIS ON PAES To

414

Final
4 .353
3.617
2.381
0.118

Totals:



1 Legend: Raw =
Spectrum 7a7161.CNF

.... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-054 REV O

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

3.
.3.

.3.
1..
.1.

415

10490.5

.................. 2 .

................................. . .2...

......................2....

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

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

..... 1

3.
.3

.2

23

1.
.2

1.

1



Ravi Data
1 28602.

11 0.
21 1.

2.
2.

b1 0.
61 1.
71 1.
81 1.
91 1.
01 0.
11 1.
21 2.
31 0.
41 7.
.51 6.
61 5.
71 15.
81 14.
91 29.
01 75.
11 165.
21 403.
31 507.
41 677.
51 3
61 520.
71 187.
81 399.
91 1074.
Ol 1388.

240.
10.

31 0.
41 1.
51 0.
61 1.
71 4.
81 1.
91 0.
01 0.
11 0.
21 0.
31 0.
41 0.
51 0.
61 0.
71 0.
81 0.
91 0.
11 0.

Dump for AEA Spectrum:
0.
1.
1.
0.
0.
1.
3.
0.
0.
2.
1.
2.
3.
4.
6.
5.

17.
18.
19.
33.
82.

174.
423.
474.
679.

1335.
388.
227.
428.

1149.
1254.

181.
7.
0.
0.
0.
2.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

0
1
1
1
1
2
1
0
2
4
2

1
5
1
6

12
11
22
27
84

190
450
448
789

1318
352
230
527

1230
1102

128
0
0
1
2
1
0
0
0
0
0
0
0
0
0
0
0
0
0

0.
0.
0.
0.
0.
2.
0.
1.
1.
2.
0.
1.
3.
4.
4.
4.

12.
13.
15.
35.
82.

202.
480.
477.
859.

1287.
312.
228.
556.

1349.
991.
121.

4.
0.
1.
1.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0
1
0
1
0
1
2
0
1
0
3
3
2
5
6
6

10
19
24
40
94

247
504
455
908

1183
284
244
575

1462
816

79
3
1
1
2
2
1
0
0
0
0
0
0
0
0
0
0
0
0

0.
0.
0.
0.
2.
1.
0.
2.
0.
2.
3.
1.
5.
6.
5.
8.

11.
19.
22.
45.
93.

283.
519.
443.

1006.
1175.
239.
234.
678.

1442.
695.

51.
0.
0.
2.
0.
4.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.

1
2
1
0
2
1
0
2
1
4
0
4
3
3
5
5
9

19
31
46
87

292
550
467

1144
1037

210
308
714

1455
580

48
1
0
1
1
1
1
0
0
0
0
0
0
0
0
0
0
0
0

1.
0.
0.
1.
1.
0.
1.
1.
2.
3.
3.
1.
1.
5.
7.
4.
9.

14.
18.
51.

131.
326.
526.
561.

1141.
912.
188.
317.
7-99.

(14 9 .
448.

29.
0.
0.
1.
1.
3.
0.
0.
0.
0.
0.
0.
0.

. 0.
0.
0.
0.
0.
0.

0.
0.
0.
2.
1.
0.
1.
1.
1.
0.
1.
3.
5.
3.
3.

11.
11.
14.
31.
55.

142.
354.
527.
544.

1213.
810.
183.
321.
875.

1460.
373.

24.
0.
1.
1.
2.
2.
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
2.
0.
0.
1.
3.
4.
2.
3.
2.
8.

10.
14.
30.
58.

154.
393.
540.
608.

1317.
614.
224.
337.
947.

1486.
317.

17.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

ci
Cl
6

416

7a7161.CNF



G E N E R A L

V/Y(>Sl-.TA.DP- - EV O

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
G613-5682

File ID: 6a6631.CNF

I>
6,

4>.. 7-

A N A L Y S I

Counted on:
Detector:
Geometry number: 1
Count time:

8/30/93 @14:26
AEA6

28806. Sec

PEAK ANALYSIS

Peak center
Initial Final.

245.851 245.851

FWHM
Initial Final
22.000 18.286

Tau
Initial
11.000

PEAK RESULTS
Peak Error Limit:

Peak Centroid
Exp. Obs. Diff. FWHM
5.276 5.229 0.0470.09
5.144 5.229 -. 085

Count %err
Rate c/m @95

35.00 1.5
d/m
25:2
249

Activity
uCi/ea

.1 0.114E-03

.6 0.112E-03

0.979 <--valid peaks only--> 35.00

DETECTOR CALIBRATION
Energy(MEV) = 4.074 + (0.0047)*Channel

Energy range (MeV): 4.074 TO 6.480
Efficiency = 0.1402 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
17161.0
17275.7
16801.8

359.2

Analyzed

% Recovery
100.000
100.668
97.907
2.093

by:
RW

417

S

Peak
ID
1

Peak
Initial
783.4

height
Final
783.4

Isotope
Am243
Pu240

AEA
Frac

0.979

Final
9.516

Totals:

15%



I Legend: Raw =
Spectrum 6a6631.CNF

.... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SO-IM-DP-054 REV Q

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

418

5871.5



Raw Data Dump
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
2*4 1
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

28806.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
2.
3.

14.
44.

200.
672.
618.

92.
7.
2.
0.
1.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

- 0.
0.
1.
0.
0.
0.

AEA Spectrum:
0. 1.
0.. 0.
1. 0.
0. 1.
1. 0.
0. 1.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 2.
0. 0.
0. 1.
2. 0.
1. 1.
3. 3.
2. 3.
3. 7.
4. 7.

10. 15.
17. 15.
53. 52.

255. 329.
803. K'828
446.
65. 46.
2. 11.
3. 3.
3. 3.
1. 1.
0. 1.
0. 0.
1. 1.
3. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 1.
2. 0.
0. 0.
2. 5.
0. 0.
2. 3.

6a6631.CNF
0. 1.
1. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 1.
0. 0.
1. 2.
2. 0.
1. 1.
2. 1.
0. 0.
0. 1.
1. 0.
2. 1.
4. 0.
2. 4.
5. 7.

13. 8.
12. 19.
89. 89.

348. 426.
826. 825.
333. 303.

42. 30.
2. 3.
3. 5.
1. 0.
0. 0.
0. 0.
1. 3.
2. 1.
0. 0.
0. 1.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
1. 1.
1. 0.
0. 0.
6. 10.

413

0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
1.
0.
1.
0.
0.
0.
1.
6.
3.
5.
8.

29.
124.
545.
756.
211.

20.
1.
1.
1.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
3.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
2.
0.
1.
0.
1.
1.
0.
1.
3.
1.
2.
3.

1 1
11.
2 9.

17 3.
559.
700.
17 8.
14.
3.
1.
1.
2.
1.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
2.
0.
0.
0.

0

C-

L

C>



G E N E R A L

WHC-SD-WM-DP-054 REVO

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y

SAMPLE
G-614-5782

File ID: 4a4798.CNF

Counted on:
Detector: A
Geometry number: 1
Count time:

8/30/93 @22:17
EA4

28802. Sec

PEAK ANALYSIS

Peak height
Initial Final
1440.9 1440.9

Peak center
Initial Final

254.896 254.896

FWHM
Initial Final
14.000 6.088

Tau
Initial
7.000

PEAK RESULTS
Peak Error Limit: 15%

Peak
ID Isotope
I Am243

AEA
Frac

0.804

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95
5.276 5.272 0.0040.03 56.76 1.2

Activity
d/mn uCi/ea
409.0 0.184E-03

0.804 <--valid peaks only--> 56.76

DETECTOR CALIBRATION
Energy(MEV) = 4.074 + (0.0047)*Channel
Energy.range (MeV): 4.074 TO 6.480

Efficiency = 0.1402 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
33879.0
38416.9
27248.9

6630.1

% Recovery
100.000
113.394
80.430
19.570

Analyzed by:

4$0

S I S

Peak
ID
1

1- -als:

Final
1.819

DM



Spectrum 4a4798-CNF
I Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-C54 REV O

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

...............................................------------..

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

10071.7

4fiZ



Raw Data Dump for AEA Spectrum: 4a4798.CNF
1 28802. 0. 0. 4912. 1931. 0. 0. 0. 0. 0.

11 0. 0. 1. 1. 2. 0. 1. 0. 0. 0.
21 0. 0. 0. 0. 2. 0. 1. 0. 0. 0.

0. 0. 2. 0. 1. 0. 0. 0. 0. 0.0
0. 0. 1. 0. 1. 0. 0. 0. 0. 0. >

51 0. 2. 1. 0. 0. 0. 0. 0. 0.. 0 L
61 2. 1. 0. 0. 1. 0. 1. 0. 0. 1
71 0. 0. 0. 1. 0. 0. 0. 0. 1.
81 1. 0. 1. 0. 2. 0. 1. 0. 0. 0.
91 1. 0. 1. 1. 1. 1. 0. 0. 0. 0.

101 0. 0. 1. 1. 1. 0. 0. 2. 0. 0.
111 0. 1. 1. 0. 2. 0. 1. 1. 0. 0.
121 0. 1. 1. 0. 1. 1. 0. 2. 1.
131 0. 1. 0. 3. 2. 2. 2. 1. 1. 4.C
141 1. 0. 2. 1. 3. 3. 0. 5. 0. 1.6
151 3. 1. 1. 2. 1. 3. 4. 1. 1. 4.
161 1. 1. 1. 5. 5. 3. 4. 2. 5. 1.D:
171 1. 1. 4. 2. 3. 2. 4. 8. 6. 0.
181 3. 3. 3. 4. 7. 4. 5. 2. 5. 4.
191 9. 5. 6. 11. 7. 5. 9. 10. 5. 6.
201 7. 10. 17. 8. 12. 10. 10. 11. 14. 15.
211 18. 19. 20. 12. 21. 24. 22. 47. 36. 40.
221 47. 46. 74. 81. 68. 106. 90. 104. 116. 127.
231 142. 136. 197. 245. 310. 318. 355. 414. 467. 526.
241 558. 653. 651. 774. .5 . 8 54. 975. 1056. 1064. 1155.
251 1183. 1274. 1393. 1554. 1587. 1568. 1400. 1098. 800. 537.
261 337. 193. 128. 102. LE . 85. 76. 52. 53. 49.
271 35. 27. 23. 16. 6. 4. 2. 0. 1. 0.
281 2. 0. 1. 3. 5. 3. 1. 5. 5. 5.
291 3. 4. 6. 7. 4. 6. 7. 10. 7.
30' 9. 3. 5. 5. 4. 1. 1. 1. 1. 0.

0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
3z± 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
331 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
341 1. 0. 0. 0. 1. 1. 3. 0. 1. 1.
351 0. 1. 1. 0. 0. 1. 1. 1. 1. 0.
361 0. 0. 0. 1. 1. 0. 1. 1. 1. 1.
371 0. 0. 0. 0. 0. 1. 0. 0. 1. 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. 1. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 1. 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. 1. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 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.
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G E N E R A L

WHC-SD-WMDP-054 REVO

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S

SAMPLE
G617-5782

File ID: 8a8379.CNF

Counted on:
Detector:
Geometry number: 1
Count time:

8/30/93
AEA8

@14:27

28802. Sec

PEAK ANALYSIS

Peak height
Initial Final
1998.5 1998.5

Peak center
Initial Final

253.255 253.255

FWHM
Initial Final
16.000 9.940

Tau
Initial
8.000

PEAK RESULTS
Peak Error Limit: 15%

Peak
ID Isotope
1 Am243

AEA
Frac

0.691

Peak Centroid
Exp. Obs. Diff. FWHM
5.276 5.264 0.0120.05

Count %err
Rate c/m @95

82.54 1.0

Activity
d/m uCi/ea
594.7 0.268E-03

0.691 <--valid peaks only--> 82.54

DETECTOR CALIBRATION
Energy(MEV) = 4.074 + (0.0047)*Channel

Energy range (MeV): 4.074 TO 6.480
Efficiency = 0.1402 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
57315.0
68808.8
39622.4
17692.6

% Recovery
100.000
120.054
69.131
30.869

Analyzed by:
RW

42Ze3

L; ~s' A

I S

Peak
ID
1

Totals:

Final
3.379



Spectrum 8a8379.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

- -........... -- WHC-SD-WM-DP-o54 REV O

1

...............................-1 ---. ..

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

1
.

14877.0



for AEA Spectrum:
1 28802.
1 1.
1 3.
1 2.
1 2.
1 0.
1 0.
1 3.
1 1.
1 0.
1 3.
1 2.
1 2.
1 5.
1 1.
1 1.
1 7.
1 2.
1 5.
1 5.
1 5.
1 18.
1 65.
1 291.
1 907.
1 2017.
1 564.
1 51.
1 0.
1 3.
1 6.
1 1.
1 0.
1 0.
1 0.
1 0.
1 0.
1 0.
1 0.
1 0.
1 0.
1 0.
1 0.
1 0.
1 0.
1 0.
1 0.
1 0.
1 0.
1 0.
1 0.

0.
2.
1.
1.
3.
2.
2.
1.
1.
1.
0.
4.
0.
0.
1.
2.
3.
3.
1.
3.
4.

16.
77.

308.
942.

2087.
390.
45.

0.
4.
4.
2.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0. 12608. 4980
2. 0. 1
2. 3. 3
1. 3. 0
0. 1. 1
0. 0. 0
0. 4. 0
0. 3. 0
2. 3. 1
1. 1. 2
3. 0. 4
1. 1. 3
2. 2. 2
1. 2. 1
2. 1. 1
2. 2. 2
5. 3. 2
2. 1. 2
4. 2. 4
4. 3. 5
9. 14. 11

31. 28. 38
79. 110. 108

300. 370. 420
1071. 1 . 1236
2157. '168. 1946

270. 2T5. 181
38. 21. 13

4. 2. 5
5. 8. 7
5. 7. 5
0. 1. 1
0. 0. 0
0. 1. 0
0. 0. 1
0. 0. 1
0. 0. 0
0. 0. 0
0. 0. 0
0. 0. 0
0. 0. 0
0. 0. 0
0. 0. 1
1. 0. 0
1. 0. 0
0. 0. 0
0. 0. 0
0. 0. 0
0. 0. 0
0. 0. 0

2
1
1
1
1
0
1

-.3
4

2

0
1
1
4
6
2
1
6
3
7
7

33
128
475

1303
1853

176
10

1
9
4
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0

0.
0.
2.
1.
1.
0.
0.
2.
0.
2.
0.
1.
0.
2.
3.
0.
1.
3.
4.
4.

15.
32.

178.
617.

1627.
1295.

122.
6.
5.

3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1
1

2.
1.
2.
0.
1.
0.
1.
0.
0.
1.
2.
1.
1.
5.
1.
1.
1.
2.
6.
9.

13.
48.

179.
714.

1630.
999.
109.

S 3.
6.
S.
2.
0.
0.
0.
2.
1.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0,.

2
2
1
1
1
2

-2
1
0
0
2
0
0
2
2
4
2
1
1

13
17
46

203
750

1884
762

96
1
3
7
0
0
0
0
0
0
0
0
0
0
0
0
1
0
1
0
0
0
0
0

0

LU

0

C

C/

6

425

Raw Data Dump 8a8379.CNF


