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7928
LA-220-101 / D1

WHC-SD-WM-DP-178, REV. /

Sr-89/90 : LA-220-101 (D-1), 102 {E-3), 104 (D-1)

Ap DETECTOR NUMBER 10jCARRIER ADDED in mL (CVA)[ - 400
DUP TOTAL COUNTS (TC) 7928 |GROSS WEIGHT (w2)l - 7.3350
SFK: ACOUNT TIME in MINUTES ({CT) " " 10|TARE WEIGHT W o
BACKGROUND in cpm {BKG) ‘90 |NET WEIGHT {(W3)
1SAMPLE VOLUME In mL (8S) 0050 DELTA TIME (HOURS) LI;J‘)
DILUTION FACTOR (DF)| - A0T
ZDIGEST DILUTION FACTOR | (DDF) 1EeEsing i
SAMPLE COUNT RATE (Rs) 783.80|SR-90 EFFICIENCY FACTOR ({C1) 0.4051
CRITICAL LEVEL {Lc) 1.81|Y-90 EFFICIENCY FACTOR (C2) 0.4503
IME OF SEPARATION (ST)f .o 43:13|Rmax NI/A
"IDATE OF SEPARATION (SD)} - 03/27/36|DETECTION LIMIT {Ld) 3.71
TIME OF COUNT {TOC)[ " .7;22:30|Sr-89/90 CONC in uCi/L 1.8727E+03
|DATE OF COUNT (DOC)| " . 03/27/96
Sample Count Rate (Rs) = (Total Counts {TC)/ Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in pCilL Fteplace RS with RMAX if RS<=Lc and RS>=0or Replace RS with Lc if R$<0
RS*DF*DDFA(C1+C2*(1-e to the power of ({-natural log 2)/64,2*DTH*SS*REC*2220000)
INOTE: 84.2 = Half Life for Y-90 and Rec. = Fractiona! Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Rooct of ((TC + BKG * CT)/ (TC - BKG * CT)*1.96)
i Percent Carrier Recovery = (Net Weight / Expected weight} * 100
{NOTE: Expected weight = CVA * 0.1
LH _:||Detection L.evels and [_ess Than Values are determined from Procedure LA-508-002.
-ZEDdte Complete . Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST)/ 100
Co .0.3!28!96'.1;' s
] DETECTION
.. (5r-89/90 CONCENTRATION 1.87E+00 pCi/mL LEVEL
- IRELATIVE COUNTING ERROR 2.2% 8.85E-03
CiiSamplePolnt uCi/mi
AY~101 ‘GRAB " |PERCENT CARRIER RECOVERY 85.0%
Analyst: NAY: SLH Date: 2B-Mar-96
Signature of Chemist: Oﬂz{'d{u SLF Date: ﬁ / { /‘?Q
SAMPLE WBt REV 1.2 22810NML. Y'
777

1"22010NVOUTVSRE772. WB1

03/28/98



WHC-SD-Wwm-[2P-178, REV, |

WORKBOOK PAGE: SAMé

LA-220-101 / D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3)}, 104 (D-1) SAMPLE
DETECTOR NUMBER 10|CARRIER ADDED in mL (CVA) 1.000
SAMPLE 'TOTAL COUNTS (FC) 8154 ||GROSS WEIGHT (W2) 7.2795
COUNT TIME in MINUTES (CT) 10[TARE WEIGHT (w1) 7.1938
BACKGROUND in cpm (BKG) 9.0[NET WEIGHT (W3) 0.0856
HISAMPLE VOLUME in mL {(SS) 0.050DELTA TIME (HOURS) DT) 9.53
DILUTION FACTOR (DF) 101 i e
DIGEST DILUTION FACTOR | (DDF) 1 : SR
AMPLE COUNT RATE (Rs) 806.40|SR-90 EFFICIENCY FACTOR (C1) 0.4051
JCRITICAL LEVEL (Lc) 1.81|Y-90 EFFICIENCY FACTOR {C2) 0.4503
IME OF SEPARATION (ST) 13:13[Rmax NIA
DATE QF SEPARATION {SD) 03/27/96 |[DETECTION LIMIT {Ld) any
IME OF COUNT {TOC) 22:451Sr-89/90 CONC in uCifL 1.9085E+03
DATE OF COUNT (DOC) 03/27/196
N/A
SR
5967001360
""" ctrnent Code - |Sample Count Rate (Rs) = {Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in pCi/l Repiace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS*DF*DDF/((C1+C2*{1-e to the power of {{-natural log 2)/64.2*DT)))*SS*REC*2220000)
SZC NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery (W2-W1) / (CVA * 0.1000))
' FRelative Counting Error = The Square Raot of ((TC + BKG *CT) /(TC - BKG * CT)*1.96)
Percent Carrier Recavery = {Net Weight / Expected weight) * 100
“INOTE: Expected weight = CVA * 0.1
SLH Detection Levels and Less Than Values are determined from Procedure LA-508-002.
YR Delta Time (hours) = ({DOC - SD) * 24) + (TCC - ST)/ 100
03/28/96
sty DIty . DETECTION
03127/96 Sr-89/80 CONCENTRATION 1.91E+00 pCirmL LEVEL
01:13 PM RELATIVE COUNTING ERROR 2.2% B.77E-03
Sagp 1 pCifmL
AY-101 GRAB HPERCENT CARRIER RECOVERY 85.6%
Analyst: AT SEH Date: 28-Mar-96
Signature of Chemist: . 3 ‘V SLF Date: g/ | / ‘?é
SAMPLE W81 REV 1.2 22010NML A} )
S

122010NOUTSRE772. WB1

03/28/96




WORKBOOK PAGE: DUP7

WHC-SD-WM-DP-178, REV. |

LA-220-101 / D1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) DUP
T JDETECTOR NUMBER 10|CARRIER ADDED in mL {CVA) 1.000
' DUP  |TOTAL COUNTS (TC) 8002 [GROSS WEIGHT (W2) 7.3115
Wi Lt HCOUNT TIME in MINUTES €N 10[TARE WEIGHT (W1) 7.2253
6772 BACKGROUND in cpm (BKG) 9.0|NET WEIGHT {(W3) 0.0862
TR AMPLE VOLUME in mL {5S) 0.050DELTA TIME (HOURS) 9.70
DILUTION FACTOR {DF) 101 S
“DIGEST DILUTION FACTOR | (DDF) 1 e
LIQuUID SAMPLE COUNT RATE (Rs) 791.20||SR-90 EFFICIENCY FACTOR {C1} 0.4051]
Ateh Nium HCRITICAL LEVEL (Le) 1.81[Y-90 EFFICIENCY FACTOR (c2) 0.4503
96002486 TIME OF SEPARATION (ST) 13:13|Rmax N/A
e 1IDATE OF SEPARATION (SD) 03/27/96 |DETECTION LIMIT {Ld) 3.7
TIME OF COUNT (TOC) 22:55/Sr-89/90 CONC in pCiiL 1.8565E+03
o By DATE OF COUNT {DOC) 03/27/96
NIA
$86T001360
Sample Count Rate (Rs) = (Total Counts (TC} / Count Time (CT)) - Background in cpm (BKG}
WB26870 Sr-88/90 CONC in pCi/L Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
reparid E HRS*DF*DDFA(C1+C2%(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
JINOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of {((TC + BKG * CT)/ (TC - BKG * CT)*1.96)
Percent Carrier Recovery = {Net Weight / Expected weight} * 100
""""" HINOTE: Expected weight = CVA* 0.1
Detection Levels and Less Than Values are determined from Praocedure LA-508-002.
) vepl #Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100
03/28/96
DETECTION
03/27/96 Sr-89/90 CONCENTRATION 1.86E+00 HCifmL LEVEL
RELATIVE COUNTING ERROR 2.2% 8.69E-03
pCifmL
AY-101 GRAB PERCENT CARRIER RECOVERY 86.2%
Analyst: . NAWA SLH Date: 28-Mar-96
Signature of Chemist: & N SLF Date: Y /[ / ?L
SAMPLE WB1 REV 1.2 22010NML )
e
1122010NVOUT\SRE772 WB1 03/28/96




04/01/96 09:57 WHC-SD-WM-DP-178, REV. | Page: 1
T LABCORE Data Entry Template for Worklist# 7166

Analyst: A 755 Instrument: ABQOO /> Book# G4 5S¢

Method: LA-220-101 Rev/Mod D ~

Worklist Comment: Ay-101 Grab. Determine sample size using ludlum. new

S Type Sample# R A Test Matrix Group# Project

1 STD @5SR90-01 LIQUID

2 BLNK @5R90-01 LIQUID

3 SAMPLE S96T001521 0 @SR90-01 LIQUID 26000257 AY-101 GRAB

Analytes Requested: SR90-01 , SR90-01C, SR90-01E
4 DUP 596T001521 © @SR90-01 LIQUID

5 SAMPLE §96T001522 ¢ @SR90-01 LIQUID 96000257 AY-101 GRAR
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

& DUP 596T001522 0 @SR90-01 LIQUID
Final page for worklist # 7166 ,
LA uisg Solone 2L e 20

Analyst Signatéare Date Anglyst Signature Date

Hegon o7

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

780



worklistdata Version 0.0 05/16/95 WHC-SD'WM'DP-178' REV. l Page:

04/04/96 13:43

LABCORE Completed Worklist Report for Worklist# 7166

Analyst: dgg Instrument: ABI2 Book#
Method: Rev/Mod

Worklist Comment: Ay-101 Grab. Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
1 sTD o @SR%0-01 SRS0-01  LIQUID 1.23E-03 1.20E-3 37.560 % RacoveXy
1 8TD 0 @SR90-01 SRS0-01C LIQUID 100 9.30E+01 53.000 % Recovery
1 81D [ @3R90-01 SBRS0-01E LIQUID- 1.00 1.91EB+00 . 1.810 % Ct. Brror. -
2 BLNK ] @#SRS0-01 SRS0-01 LIQUID 1 1.30E-3 o.o000 in/mL
2 BLNK o @SR80-01L SR90-01C LIQUID 100 9.33E+01 33.300 % Recovery
2 BLNK 0 @SR90-01 SR90-01E LIQUID 1.00 8.35E+01 83.500 % Ct. Error
3 SAMPLE - S96T001521 O @SR30-01 SR50-01 LIQUID NZA 2.34E+00 1.3608~003 uCi/mL
3 SAMPLE 8961001521 0 @®SR90-01 SR90-01C LIQUID N/A 9.32E+01 1.000e-004 % Recovery
1 SAMPLE 836T001521 0 @9R90-01 SRB0-01E LIQUID N/A 9.64E-01 0.000 % Ct. Error
4 DUP S8ETOO1521 O @SR%0-01 SR50-01 LIQUID 2.34E+0 Z2.30E+0 1.728 RPD
4 DUP 886TO01521 O @SR90-01 SR90-01C LIQUID 190 9.39E+01 93.5%00 % Recovery
4 DUP S86TC01521 O ®SR90-01 SR%0-01E LIQUID 1.00 9.53%E-01 . 0.%60 % Ct, Error
S SAMPLE 596T001522 O @SR90-01 SR90-01 LIQUID N{A 1.53E+00 1.320e-003 uCi/mL
S SAMPLE S96T001522 0 @SR90-01 SR90-01C LIQUID N/A 9.38E+01 1.000e-004 % Recovery
S SAMPLE §36T001522 O ®3R90-01 SRYU-01E LIQUID M/A 1.17E+00 0.00¢ % Ct. Errer
5 DUP 596€T001522 © @ESRI0-01 SR90-01 LIQUID 1.53E+0 1.65E+0 7.550 RPD
& DUP 3961001522 0 @ERI0-01 SRI0-01C LIQUID 180 9.51E+01 95.100 % Racovery
& DyUp 886TO001522 0 @8R90-01 BR90-01E LIRUID 1.00 1.13E+00 1.130 % Ct. Error
. .
Final page for worklist# 7166
Analyst Signature Date Analyst Signature Date
/57
Reviewer Signature Date

Units shown for QC (BLK/BKG) may nor reflect the actual units.



WORKBOOK PAGE: STD1

WHG-SD-WM-DP-178, REV. |

Sr-89190 LA 220 101 (D-1), 102 (E-3}, 104 (D-1) LIQUIDS STANDARD
| 4 [DETECTOR NUMBER 12|CARRIER ADDED in mL. (CVA) 1.000
ITOTAL COUNTS (TC) 10665 |GROSS WEIGHT {(W2) 7.2864
2JCOUNT TIME in MINUTES (CT) 10[{TARE WEIGHT (W1) 7.1934
IBACKGROUND in cpm (BKG) 3.7 NET WEIGHT (W3) 0.0930
HSAMPLE VOLUME in mL (SS) 1.000[DELTA TIME (HOURS DT 2.33
DILUTION FACTOR (DF) 1§
|DIGEST DILUTION FACTOR  DDF Jdie i
AMPLE COUNT RATE (Rs) 1062.80 |SR-80 EFFICIENCY FACTO {C1) 0.4180
CRITICAL LEVEL {Lc) 1.16[[Y-90 EFFICIENCY FACTOR (C2) 0.4660
IME OF SEPARATION (ST) 02:55 [Rmax N/A
DATE OF SEPARATION {SD) 04/04/96 [DETECTION LIMIT (Ld) 2.41
TIME OF COUNT (TOC) 05:15(Sr-89/90 CONC. in pCiiL 1.1983E+00
DATE OF COUNT (DOC) 04/04/96
TANDARD BOOK # 9B56
STANDARD VALUE in puCi/mL 1.2302E-03
______ NOTE: 64.2 = Half Life for ¥-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * (0,1000})
Relative Counting Error = The Square Root of ((TC + BKG * CT)./ (TC - BKG * CT)*1.96)
Percent Carrier Recovery = {Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD * 24) + (TOC - ST) / 100
AL ite i DETECTION
D4IO4IBG ISr-89/90 CONCENTRATION 1.20E-03 HCifmL LEVEL
02:55 AM [RELATIVE COUNTING ERROR 1.9% 2.72E-06
- U'Sample Point =~ HGi/L
AY 101 GRAB PERCENT CARRIER RECOVERY 93.0%
\Analyst: . AN N PGG Date: 04-Apr-96
Signature of Chemist: ) SLF Date: 9/5 /9%
STANDARD.WE? REV 1.2 22010NML Y
v82

I122010NQUT\SRT166.

we1

04/04/96



WHC-SD-WM-DP-178, REV. |

60
LA-220-101 / D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) ‘ BLNK
E|DETECTOR NUMBER 12|CARRIER ADDED in mL (CVA) 1.000
OTAL COUNTS (TC) 60 JGROSS WEIGHT (W2) 7.2141
OUNT TIME in MINUTES | (CT) 10 [TARE WEIGHT (W1) 7.1208
| 7166  |BACKGROUND in cpm {BKG) 3.7|NET WEIGHT (W3) 0.0933
ISAMPLE VOLUME in mL (SS) 0.200 IDELTA TIME (HOURS
®SR90-01  [DILUTION FACTOR (DF) 101
B IDIGEST DILUTION FACTOR | (DDF) 1 e

| LiQuIb  [SAMPLE COUNT RATE (Rs) 2.30[[5R-90 EFFICIENCY FACTOR (€1) 0.4180
B Bers | ICRITICAL LEVEL (Lc) 1.16/'Y-90 EFFICIENCY FACTOR (C2) 0.4660
96002888 IME OF SEPARATION (ST) 02:55|[Rmax , NIA
DATE OF SEPARATION (SD) 04/04/96 [DETECTION LIMIT {Ld) 2.41
IME OF COUNT (TOC) 05:25Sr-89/90 CONC in pCill. 1.3029E+00
IDATE OF COUNT (DOC) 04/04/96

in Lo Sample Count Rate (Rs) = (Total Counts (TC)/ Count Time (CT)) - Background in cpm {BKG)
Sr-89/90 CONC in pCill. Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS*DF*DDF/((C1+C2*(1-e to the power of ((-natural iog 2)/64.2*DT)))*SS*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
IRelative Counting Error = The Square Root of ({TC + BKG * CT)/(TC - BKG * CT)*1.86)

Percent Carrier Recovery = (Net Weight / Expected weight) * 100

i DETECTION

[Sr-89/90 CONCENTRATION 1.30E-03 pCifmL LEVEL

RELATIVE COUNTING ERROR 83.9% ) 1.36E-03
¥ Bointi pCimL

AY-101 GRAB IPERCENT CARRIER RECOVERY 93.3%
Analyst: A N ] DGG Date: 04-Apr-96
Signature of Chemist: w SLF Date: ¢ /5 /)96
BLANK WB1 REV 1.2 22010NML
783

1122010NVOUTASR7166.WB1 04/04/96



WHC-SD-WM-DP-178, REV. |

WORKBOOK PAGE: SAM2

t A-220-101 /D1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1)  SAMPLE |
DETECTOR NUMBER 12||CARRIER ADDED in mL (CVA) 1.000

{TC) 41481 [GROSS WEIGHT (W2) 7.0988

COUNT TIME in MINUTES {CT) 10|TARE WEIGHT {W1) 7.0056

BACKGROUND in cpm (BKG) 3.7|NET WEIGHT {(W3) 0.0932

ISAMPLE VOLUME in mL (88) 0.200 [DELTA TIME (HOURS 2.75

DILUTION FACTOR {DF) 101}
ADIGEST DILUTION FACTOR | (DDF) 1)

ISAMPLE COUNT RATE {Rs) 4144.4055R-90 EFFICIENCY FACTOR .
CRITICAL LEVEL {Lc) 1.16]Y-90 EFFICIENCY FACTOR (C2) 0.4660
IME OF SEPARATION (ST) 02:55Rmax NIA
HDATE OF SEPARATION (SD) 04/04/96 [DETECTION LIMIT {Ld) 2.41
TIME OF COUNT {TOC) 05:40(Sr-89/90 CONC in pCi/L. 2.3435E+03
IDATE OF COUNT {DOC) 04/04/96

- Sample Count Rate (Rs} = (Total Counts (TC} / Count Time (CT)) - Background in cpm (BKG)
Sr-89190 CONC in pCi/L Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<D
R S*DF*DDF/{{C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT))}*SS*REC*2220000)
INOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery {{(W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / {TC - BKG * CT)*1.956)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
JNOTE: Expected weight = CVA* 0.1
IDetection Levels and Less Than Values are determined from Procedure LA-508-002.
HlDelta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100

DETECTION
2.34E+00 uCiimL LEVEL
1.0% 1.36E-03
e o HCifmL
AY-101 GR.AB [PERCENT CARRIER RECOVERY 93.2%
lAnalyst: Al ol DGG Date: 04-Apr-96
Signature of Chemist: R MJQ SLF Date: v /s /2,
SAMPLE WB1 REV 1.2 22010NML  J
784

122010N\OUT\SR7166 WB1 04/04/96



WORKBOOK PAGE: DUP4
LA-220-101/D-1

WHC-SD-WM-DP-178, REV. |

Percent Carrier Recovery =

"24) +

100

(TOC - ST) / 100

Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) DUP
ETECTOR NUMBER 12JCARRIER ADDED in mL (CVA) 1.000f
OTAL COUNTS (1C) 41850|GROSS WEIGHT (W2) 7.8651
OUNT TIME in MINUTES (CT) 10[TARE WEIGHT (W1) 7.7712

BACKGROUND in cpm (BKG) 3.7|NET WEIGHT (W3) 0.0939

JSAMPLE VOLUME in mL (SS) 0.200]DELTA TIME (HOURS

IDILUTION FACTOR (DF) 101

IDIGEST DILUTION FACTOR |{DDDF) e

ISAMPLE COUNT RATE (Rs)] __ 4181.30|SR-90 EFFICIENCY FACTOR | (C1) 0.4180
RITICAL LEVEL {Lc) 1.16|v-90 EFFICIENCY FACTOR (C2) 0.4660
IME OF SEPARATION (ST) 02:55{Rmax N/A

IDATE OF SEPARATION (SD)|  04/04/96 [DETECTION LIMIT (Ld) 2.41

ITIME OF COUNT (roc) 07:22[Sr-89/90 CONC in pCilL 2.3029E+03

DATE OF COUNT (DOC)|  04/04/96

; Relatlve Countang Error = The Square Root of ((TC+ BKG*CT}/(TC-BKG ™~ CT) 1.86)
(Net Weight / Expected weight) *
HNOTE: Expected weight = CVA* 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002,
HDelta Time (hours) = ((DOC - SD}

; DETECTION
Sr-89/90 CONCENTRATION 2.30E+00 HCHmML LEVEL
RELATIVE COUNTING ERROR 1.0% 1.33E-03
cEaaInpie oMk o pCi/mL
AY-101 GRAB  |[PERCENT CARRIER RECOVERY 93.9%
Analyst: Al DGG Date: 04-Apr-96
Signature of Chemist: | ) SLF Date: (/)5 /96
SAMPLE WB1 REV 1.2 22010NML B
78S

1122010MOUT\SR7166.WBA

04/04/96



WORKBOCK PAGE: SAMS

WHC-SD-WM-DP-178, REV. |

LA-220-101/ D-1 Sr-89/90 : LA-220-101 {D-1), 102 (E-3), 104 (D-1) _ SAMPLE
: {DETECTOR NUMBER 12|CARRIER ADDED in mL {CVA) 1.000
|  SAMPLE  [TOTAL COUNTS (TC) 27937|GROSS WEIGHT (W2) 7.2816
63 HCOUNT TIME in MINUTES (CT) 10{TARE WEIGHT {(W1) 7.1878
[BACKGROUND in cpm {(BKG) 3.7|NET WEIGHT {W3) 0.0938
HSAMPLE VOLUME in mL (SS) 0.200|DELTA TIME (HOURS 4.67
IDILUTION FACTOR (DF) 101
DIGEST DILUTION FACTOR | {DDF) 1} i ‘
ISAMPLE COUNT RATE (Rs) 2790.00 SR 90 EFFICIENCY FACTOR {C1) 0.4180
RITICAL LEVEL (Lc) 1.16[[Y-90 EFFICIENCY FACTOR (C2) 0.4660
IME OF SEPARATION (ST) 02:55 IRmax N/A
ATE OF SEPARATION (SD) 04/04/96 DETECTION LIMIT {Ld) 2.4
(TOC) 07:35(|Sr-89/90 CONC in uCi/L 1.5346E+03
ATE OF COUNT (DOC) 04/04/96
:{Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in puCifL Replace RS with RMAX if RS<=L¢ and RS>=0 or Replace RS with Lc if RS<0
: S*DF*DDF/((C1+C2*(1-e to the power of {{-natural log 2)/64.2*DT)))*SS*REC*2220000)
INOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000)}
H{Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
\Percent Carrier Recovery = (Net Weight / Expected weight) * 100
OTE: Expected weight = CVA* 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST)/ 100
DETECTION
1.53E+00 pCi/mL LEVEL
1.2% 1.32E-03
S MCI/mL
AY-101 GRAB [PERCENT CARRIER RECOVERY 93.8%
Analyst: N A A DGG Date: 04-Apr-96
Signature of Chemist: ,&’ﬁyy SLF Date: 5//5’/?@
SAMPLE.WB1 REV 1.2 22010NML
785

1NZ2010NOUTISRT166.WB1 04/G4/96



WH(}-SD—WM-DP-WB. REV. |

WORKBOOK PAGE: DUP§

LA-220-101/ D1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3}), 104 (D-1) DUP
p SDETECTOR NUMBER 12|CARRIER ADDED in mL (CVA) 1.000
OTAL COUNTS (TC) 30444 |GROSS WEIGHT (W2) 7.1635
OUNT TIME in MINUTES {CT) 10[TARE WEIGHT {W1) 7.0684
IBACKGROUND in cpm (BKG) 3.7[NET WEIGHT (W3) 0.0951
1SAMPLE VOLUME in mL (SS) 0.200
IDILUTION FACTOR {DF 1014
{DIGEST DILUTION FACTOR | (DDF) 1 | - :
ISAMPLE COUNT RATE (Rs) 3040.70 SR-90 EFFICIENCY FACTOR (C1) 0.4180}
ICRITICAL LEVEL iLc) 1.16][Y-80 EFFICIENCY FACTOR (C2) 0.4660
ITIME OF SEPARATION (ST) 02:55[Rmax N/A
SDATE OF SEPARATION {SD)| _ 04104/96[DETECTION LIMIT {Ld) 2.41
IME OF COUNT (TOC) 07:50/15r-89/90 CONC in pCiiL 1.6452E+03
[DATE OF COUNT (DOC)|  04/04/96|
s9sT001522 |
;-’f in Ty §Sample Count Rate (Rs) = (Total Gounts (TC) / Count Time (CT)) - Background in cpm (BKG)
[ wB27811 _ [|Sr-89/90 CONC in pCifl Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Le if RS<0
IRS*DF*DDF/((C1+C2*(1-e to the power of {(-natural log 2)/64.2*DT)))*SS*REC*2220000)
|“ NOTE: 84.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
fRelative Counting Error = The Square Root of {{TC + BKG * CT) / {TC - BKG * CT}*1.86)
|— Percent Carrier Recovery = (Net Weight / Expected weight) * 100
I ANOTE: Expected weight = CVA * (0.1
Detectlon Levels and Less Than Values are determined from Procedure LA-508-002.
npIe jDelta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
DETECTION
Sr-88/90 CONCENTRATION 1.65E+00 pCi/mL LEVEL
1.1% 1.30E-03
iSan L pCifmL
AY-101 GRAB ﬂPERCENT CARRIER RECOVERY 95.1%
A nalyst: “h NN DGG Date: 04-Apr-96
iSignature of Chemist: ,#]9/ ' w SLF Date: L//_S_' /96
SAMPLE.WB1 REV 12 22010NML Y
787

I\22010N\OUT\SR7 166 WB1 04/04/96



05/01/96 1201 WHC-SD-WM-DP-178, REV. i Page: 1
LABCORE Data Entry Template for Worklist# 8213

Analyst: ‘/2 P g Instrument: ABOO / 2 Book# 755 /4
Method: LA-220-101 Rev/Mod ;Z) ~ / _

Worklist Comment: Determine Sample size using ludlum. new

S Type Sample# R A Test Matrix Group# Project

1 STD @SR90-01 LIQﬁID

2 BLNK @5R90-01 LIQUID

3 BLNK/BKG @SR50-01 LIQUID

4 SAMPLE 596T001208 ¢ @SR390-~01 LIQUID 96000210 AY-101 GRAB

Analytes Requested: SR90-01 , SR30-01C, SR90-01E

5 DOP 596T001208 © @SR90-01 LIQUID

Final page for worklist # 8213

Q/WW@////;@»A Y% 655 ifﬁw,,_ 5058

< Analyst Sig¥ature Analyst Sjgnature
)jzé £ @M S/5/7¢

Duata Entry Comments:

§ = Worklist Slot Number, R = Replicate Number, A = Aliquot Code. I



worklistrad Version 0.0 04/18/96 ) ) ) i V. Page: ]
05/08/96 13:45 WHC-SD-WmM-DP-178, REV. |

LABCORE Completed RadChem Report for Worklist#: 8213

Analyst: seh Instrument: AB12 Book#
Method: Rev/Mod

Worklist Comment: Determine Sample size using ludlum. new

L R T I S I LY. AV I A R L

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
STD. -+ iieiogo i gsRe0-01-5R90:017 - L1auTD ©106.504 % Recovery | i
STD 0 @SR90-01 SRPO-01C LIQUID 74 200 % Recovery
STD. - o ETTLEI NI pSR90-01 SROO-DTELIGUID .00 SR 9000 % CEL ErROr
BLNK 0 ASR90-O1 SR9O-O1 tlauld 1 5.545-7 5.540e-007  uCi/mL
BUNK i sR00:0T SRP0-01C LIGUTD T 100 BUE3ERDT T BEI3007 % Recovery
BLNK 0 @SR90-01 SR90-01E LIQUID 1.00  8.95E+0% 89.500 % Ct. Error
BUNK/BKG 50 0 @SR90<07 SRYP<01 - LIQUID. it sy oo SOE400 : el
SAMPLE  S967001208 0  QSR90-01 SRY0-01 LIQUID __ N/A 2.05E- 04_ uci/ml
SAMPLE © ©S96TO01208 © 0 @SR90-01 '$RI0-01C LIGUID = IN/, ' : v
SAMPLE  $96T001208 0  @SR90-01 SR90-01E LIQUID
DUP . §96T001208 0. ' @§R90:01. SR90:01 LIGUID . 2:C
BUP  $96T007208 O  @SRY0-01 SR9G-01C LIGUID
oUP S98T001208 1 01 95R60-01 SRPO-0TE: ClauiD 1]

Final page for workllst# 8213

Analyst Signature Date Analyst Signature Date

"—"fD\_O £/13/%6

Revnewer Slgl&flture Date

Units shown for QC (BLK/BKG) may not reflect the actual units.

789



WHC-SD-WM-DP-178, REV.

WORKBOOK PAGE: STD1

Sr-891’90

STANDARD

LA-220-101 {D-1), 102 (E-3), 104 (D-1) LIQUIDS

- 12]|CARRIER ADDED in mL

(CVA)]:

[BACKGROUND in cpm

S

"9763 IGROSS WEIGHT

(W2)

)

ARE WEIGHT

(W1)

(BKG) 3INET WEIGHT
u¥sls AMPLE VOLUME in mL iss)}. )
IDILUTION FACTOR (OR)]:
+IDIGEST DILUTION FACTOR __ DDF e i
SAMPLE COUNT RATE {Rs) 971.50 JSR-90 EFFICIENCY FACTO (C1) .
¥ 4CRITICAL LEVEL {Lc) 1.32[Y-80 EFFICIENCY FACTOR __ {C2) 0.4660
TIME GF SEPARATION (sl 13:45]|Rmax N/A
YDATE OF SEPARATION (SD) 05/04/96 [DETECTION LIMIT (Ld) 2.73
TIME OF COUNT (TOC) 20:35(Sr-89/90 CONC. in pCilL 1.3073E+00
ATE OF COUNT {poc)| 05!04!96
NIA STANDARD BOOK # 9BS6_
Mph JSTANDARD VALUE in pCifmL 1.227aE-03

Sample Count Rate (Rs) =

r-89/80 CONC in pCifmL

NOTE: 84.2 = Half Life for Y-90 and Rec. =

*100

(Total Counts (TC)/ Count Time (CT}} - Background in cpm (BKG)

REPLACE RS WITH RMAX IF RS<=LcAND RS>=0 OR REPLACE RS WITH Lc IF R8<0
IRS*DF*DDF*1000/((C1+C2*{1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000}
Fractional Carrier Recovery ((W2-W1) / {(CVA * 0.1000}))
- |Relative Counting Error = The Square Root of ((TC + BKG * CT}/(TC - BKG * CT)*1.96}
Percent Carrier Recovery = (Net Weight / Expected weight)
“INOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

05!07196 ‘IDelta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
DETECTION
05/04/96 . |Sr-89/90 CONCENTRATION 1.31E-03 pCifmL LEVEL
RELATIVE COUNTING ERROR 2.0% 3.67E-06
| Bample Poln uCifL.
i AY-101 GRAB  |PERCENT CARRIER RECOVERY 74.2%
!Analyst: n DPB Date: 07-May-96
[Signature of Chemist: w JLS Date: 57/1/ ‘7@
STANDARD WEB1 REV 1.2 22010NML
[
¢S50
E2200ONMWVCUT\SRB213.WB1 05/07/96



WORKBOOK PAGE: BLANK2

WHC-SD-WM-DP-178, REV, |

LA-220-101 ID-1 Sr-89:’90 LA-220-101 (D-1), 102 (E-3), 104 (D-1) BLNK
o 12|CARRIER ADDED in mL {Cva)|. 71,000
(e 72|GROSS WEIGHT w2) f:‘:7.1sss
cnl A0[TARE WEIGHT wnlo o T.0808
BACKGROUND in cpm (BKG) 4. 8INET WEIGHT {W3) 0.0883
4SAMPLE VOLUME In mL (ss)] 5.000|DELTA TIME (HOURS DT 7.00
DILUTION FACTOR (DFY| el o * e
“HDIGEST DILUTION FACTOR | (DDF) 1 e ;%%‘ : ag%\ o ‘%‘?
ISAMPLE COUNT RATE {Rs) 2.40]|SR-90 EFFICIENCY FACTOR {C1) 0.4180
: cRITICAL LEVEL (L) 1.32|Y-90 EFFICIENCY FACTOR {C2) 0.4660
ME OF SEPARATION (ST '13:45]Rmax N/A
DATE OF SEPARATION (SD)i 05104/9611.250 (Ld) 2.73
ITIME OF COUNT (Toc) +:20745]5r-89/80 CONC in pCi/L. §.5439E-04
DATE OF COUNT (DOC)| i 05104198
Sample Count Rate (Rs) = (Total Counts (TC)/ Count Time {CT)) - Background in cpm (BKG)
Sr-89/90 CONC in pCilL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS*DF*DDF/({C1+C2%(1-e to the power of {{-natural log 2)/64.2*DT)})*SS*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Re¢. = Fractional Carrier Recovery ((W2-W1} / (CVA * 0.1000}))
Relative Counting Error = The Square Root of ((TC + BKG * CT}/ (TC - BKG * CT)*1.96)
Percent Carrier Recovery = {(Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA* 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time {(hours) = {{DOC - SD) * 24} + (TOC - ST)/ 100
DETECTION
Sr-89/90 CONCENTRATION 5.54E-07 gCHmL LEVEL
01:45 PM IRELATIVE COUNTING ERROR 89.5% 6.31E-07
GiEbamplePoln RCifmL
AY-101 GRAB " IPERCENT CARRIER RECOVERY 86.3%
|Analyst: N i DPB Date: 07-May-96
i;Signature of Chemist: & /I JLS Date: 5_//3/‘7 Q
BLANK WB1 REV 1.2 22010NML
7o1

[N2201CNYOUT\SR8213. WB1

05/07/96




WHC-SD-WM-DP-17¢, REV. |
WORKBOOK PAGE: SAM4

LLA-220- 101 I D1 Sr-89/90 : LA-220-101 {D-1), 102 (E-3), 104 {D-1) _SAMPLE
S 12|CARRIER ADDED in mL (CVA)| = '.:1'000

07||GROSS WEIGHT w2l Y

0{TARE WEIGHT wi)| o 7.024

ITOTAL COUNTS (TC) ::::.'.; i
S COUNT TIME In MINUTES (CT) et

EACKGROUND In cpm (BKG)} BINET WEIGHT
“HSAMPLE VOLUME in mL (ss)lii s,
DILUTION FACTOR (DFY:ic ii il
“HDIGEST DILUTION FACTCR | (DDF) 2 o
ISAMPLE COUNT RATE (Rs) 905.80 [SR-80 EFFICIENCY FACTOR (c1) 0.4180

HCRITICAL LEVEL {Lc) 1.32]Y-80 EFFICIENCY FACTOR (C2} 0.4650

IME OF SEPARATION (sl 13:45|Rmax N/A
IDATE OF SEPARATION (sp)f - DSIO4I96"DETECTION LIMIT {Ld) 2.73
IME OF COUNT roc) -~ 21:00/Sr-89/90 CONC In pCl/L 2.0539E-01

|DATE OF COUNT (bOC) - - osmmel[

ample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

Sr-89/90 CONC in uCifll Replace RS with RMAX if R&<=Lc and RS>=0 or Replace RS with L¢c if RS<0

HRS*DF*DDFA(C1+C2*(1-e to the power of {{-natural log 2)/64.2*DT}))}*SS*REC*2220000)

NOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

e elative Counting Error = The Square Root of ({TC + BKG * CT) /(TC - BKG * CT)*1.96)}
JLS - “IPercent Carrier Recovery = {(Net Weight / Expected weight) * 100

OTE: Expected weight = CVA ™ 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

HiDelta Time {hours) = ({DOC - SD) * 24) + (TOC - ST) / 100

A ; DETECTION
05!04!96 11Sr-88/90 CONCENTRATION 2.05£-04 pCi/mL LEVEL
01:45PM - RELATIVE COUNTING ERROR 2.1% 6.19E-07
AMmpiE Pol : pCimL

AY-101 GRAB . [PERCENT CARRIER RECOVERY 87.7%

{JAnalyst: AR TAY] DPB Date: 07-May-96
\‘Signature of Chemist: w JLS pate:  5/13/4(
SAMPLE WB1! REV 1.2 22010NML

I1\22010NYOUT\SRB213.WB1 05/07/96



WORKBOOK PAGE: DUPS WHC-SD-WM-DP-178, REV. |
LA-220101 /DA _ Sr-89/90 : LA-220-104 (D-1), 102 (E-3), 104 (D-1)

gbe = IDETECTOR NUMBER 12|CARRIER ADDED In mL (CVA| =
ITOTAL COUNTS (Te)} 9392 JGROSS WEIGHT (W2)
75 COUNT TIME in MINUTES (€l “410]TARE WEIGHT (W
BACKGROUND in cpm (BKG) - 5 INET WEIGHT (W3)
ISAMPLE VOLUME in mL (SS)f - '5.000|DELTA TIME {HOURS D
DILUTION FACTOR (DR . S
2 EdDIGEST DILUTION FACTOR | (DDF) 1k 2 S e
ISAMPLE COUNT RATE (Rs) 934.40[SR-90 EFFICIENCY FACTOR (C1) 0.4180
BBy ICRITICAL LEVEL (Lc) 1.32|v-90 EFFICIENCY FACTOR {C2) 0.4660
IME OF SEPARATION (ST} 13:45|Rmax NIA
A{DATE OF SEPARATION (sD)| . 05/04/96 ]DETECTION LIMIT {Ld) 2.73
IME OF COUNT (TOC)| -~ 21:10|Sr-89/90 CONC In pCl/L 2.0817E-01

4YDATE OF COUNT (DOC)} ~ 05104/96|

jSample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm {BKG)
{Sr-89/90 CONC in pCifL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
S*DF*DDFA{C1+C2"(1-e to the power of ({-natural log 2)/64.2*DT)))*SS*REC*2220000)

NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1)/ (CVA * 0.1000))
JRelative Counting Error = The Square Root of ((TC + BKG * CT)/ (TC - BKG * CT)*1.96)

iPercent Carrier Recovery = (Net Weight / Expected weight) * 100

HNOTE: Expected weight = CVA ™ 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

elta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

: ¢ DETECTION
0510498 iSr-89/90 CONCENTRATION 2.08E-04 uChimL| LEVEL
01:45 PM . IRELATIWE COUNTING ERROR 2.0% 6.08E-07
TR PO yClmL
,\ AY-101 GRAB: ' “[PERCENT CARRIER RECOVERY 89.1%
“Analyst: YA DPB Date: 07-May-96
Hggnature of Chemist: _N‘ WP JLS Date: S713/9¢
SAMPLE WB1 REV 1.2 22010NML
e~
793

1"22010NVOUTVSR8213.WB1 D5/07/96



RUSH

LABCORE Data Entry Template for Worklist# 9671

06/06/96 08:46
A-0004-1

Page:

Analyst: }[1 ﬂ Instrument: ABOO é Book# ?6 ﬁ %Vﬁf //ﬂ // é
/

Method: LA-220-101 Rev/Mod -4 = |

Worklist Comment: 0.100 - 10 - 0,100 sample size / rerun /]1? WHC—SD-WM-DF’-»178, By I

S Type Sample# R A Test Matrix Group# Project

1 STD @SR30-01 LIQUID

2 BLNK @SR90-01 LIQUID

3 BLNK/BKG @SR90-01 LIQUID

4 SAMPLE §96T001361 0O @SR90-01 LIQUID 96000257 AY-101 GRAB

Analytes Requested: SR20-01 , SR90-01C, SR90-01E

5 DUP §96T001361 0 @SR90-01 LIQUID

Final page for worklist # 9671

Analysf/Signature

O ek U 0130 Y7L e
nalyst Bignature / Date ° Date /
6@70%@/7/%

Data Emtry Commenis:

S = Worklist Slor Number, R = Replicare Number, A = Aliquor Code.



worklistrad Version 0.0 04/18/96 ’WH&SBWM-BP-%BG—RE\LO i Page:
" M*V b /i0 /7 .

06/07/96 10:59

LABCORE Completed RadChem Report for Worklist#: 9671

Analyst: dpb Instrument: ABI12 Book# Q@6

/105 o
Method: LA-NO-oj ReviMod D~V r-WHG-aB-WM-BF%REHﬂ“’ / /7

Worklist Comment: 0.100 - 10 - 0.100 sample size / rerun / jls  WHG-SD-WM-DP-178. REV. |

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit

1STD C1L23E03 S 3% Recovery

1 §TD 0 ESRQO 01 SRQO 01;:_L_IDUID - 100 8. 79E+01_ 00 % Recovery e
18TD 0T g @SRYD-01 SRYO-O1E LIGUID | il 1,000 L 1.BTEHDD | 0 % Ot Erre
2 BLNK 0  A@SR90-01 SR$0-01 LIQUID 1 4.05E-3 uci /mL

2 BLNK 07 9SR90:01  SR90-01C. LIQUID"j'Zjf]‘ioa-;ﬁjsgéss§oi;} 'jjj jj_ 800 % Recovery. .

2 BLNK 0  @SR90-01 SR90-01E LIQUID 1.00  4.15E+01 uci /mi

3 BLNK/BKG 0 @sR90-01 SR90-01 LIQUID: 1 4.ZEs00 i 4270 BLNK/BKG i

4 SAMPLE  $96T001361 0  @SR90-01 SR90-01 LIQUID N/A 1.96E+00 153 De-005 - uCi/ml

4 SAMPLE ~ §96TO01361 0 ' @SR90-01 'SR9Q-01C-LTOUID " N/A .~ . BLBOE#01 . ' '0/0e*D00. % Recovery = = . i
4 SAMPLE $96T0013681 0O @SRP0G-01 SR9O-01E LIQUID MN/A 1 4BE+00 0.0e+000 % Ct. Error ]

SDUP . $94T001367 0. aSR90-01 SROO-01 LIGUID 1.96E+0 1 LOIERO 20584 RPD. ..inil

5 DUP $96T001361 0  @sR90-01 SR9O-01C LIQUID 100  B.92E+01 | 89.200 ¥ ae¢pyery_

S DUP - - $96TOD1361 01 @SR90-01 SRO0-OIE LIGUID . 1.00° " 1.49E#00° " 1,490 % CAt.Err:

Final page for Workllst# 967 1

Analyst Signature Date Analyst Signature Date

. .~ N .
' - elv]ag
viewer Qignature te

Units shown for QC (BLK/BKG) may not reflect the actual units.

~]
0
V1



WHC-SD-WM-DP-178, REV.]

WORKBOOK PAGE: STD1 WHE-SD-WM-DP-186,REV. 07~ 7/ ‘77,5

$r-89/90 : LA-220-101 (D-1}, 102 {(E-3), 104 (D-1) LIQUIDS STANDARD

DETECTOR NUMBER 12{CARRIER ADDED in mL (CVA) 1.000

—- OTAL COUNTS (TC) 11035/GROSS WEIGHT (W2) 7.1365

COUNT TIME in MINUTES {CT) 10[TARE WEIGHT . (W1) 7.0486

. 9671 BACKGROUND in cpm (BKG) 1.1NET WEIGHT {(W3) 0.0879

SAMPLE VOLUME in mL (SS) 1.000] URS T

! @SR90-01 IDILUTION FACTOR (DF) 1

DIGEST DILUTION FACTOR  DDF 1
LIQUID AMPLE COUNT RATE (Rs) 1102.40SR-90 EFFICIENCY FACTO  (C1) 0.4180

RITICAL LEVEL (lc) 0.63Y-90 EFFICIENCY FACTOR  (C2) 0.4660

96005839 (TIME OF SEPARATION (ST) 23:50Rmax N/A

DATE OF SEPARATION {SD) 06/06/96 IDETECTION LIMIT (Ld) 1.35

| 0 |TIME OF COUNT (TCC) 07:20[[Sr-89/90 CONC. in pCilL 1,2437E+00

DATE OF COUNT {DOC) 06/107/96

|  NA  |STANDARD BOOK # 9B56

STANDARD VALUE in pCi/mL 1.2252E-03

WL9671

, Sample Count Rate (Rs) = (Total Counts {TC) / Count Time (CT}) - Background in cpm (BKG)

iz Sr-89/90 CONC in uCiimL REPLACE RS WITH RMAX IF RS<<LcAND RS>=0 OR REPLACE RS WITH Lc IF RS<0
[ MCB  IRS*DF*DDF*1000/((C1+C2*(1-e to the power of ({(-natural log 2)/64.2*DT)))*SS*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000}}
_ Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery (Net Welght { Expected weight) * 100

Delta Time (hours) = ((DOC - SD} * 24) + (TOC - ST)/ 100
DETECTION
Sr-89/90 CONCENTRATION 1.24E-03 MCiimL LEVEL
RELATIVE COUNTING ERROR 1.8% 1.53E-06
iple P uCiiL
AY- 101 GRAB IPERCENT CARRIER RECOVERY 87.9%
Analyst: DPB Date: 07-Jun-96
Signature of Chemist: ‘ JLS Date: 14

STANDARD W1 REV 1.2 (_/22010NML

TN
0
(5]

1\22010NVOUTS671.WB1 06/07/96



o SN0

WORKBOOK PAGE: BLANK2 WHC-SD-WM-DP-178, REV. I

LA-220-101 / D-1 Sr-89/90 : ILA-220-101 (D-1), 102 (E-3), 104 (D-1)
DETECTOR NUMBER 12|CARRIER ADDED in mL
OTAL COUNTS (TC) IGROSS WEIGHT

COUNT TIME In MINUTES (CT)
BACKGROUND In cpm {BKG)
SAMPLE VOLUME In mL (SS)
DILUTION FACTOR (DF)
DIGEST DILUTION FACTOR | {DDF) i
AMPLE COUNT RATE (Rs) 3.60]SR-80 EFFICIENCY FACTOR {c1) 0.4180
CRITICAL LEVEL - (Le) JY-80 EFFICIENCY FACTOR {C2) 0.4660

IME OF SEPARATION {ST) N/A
DATE OF SEPARATION (SD} (Ld) 1.35
IME OF COUNT {TOC) 4.0466E+00
ADATE OF COUNT (DCC)
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in puCifL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS*DF*DDFA{{C1+C2*(1-¢ to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
NOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ({(W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT} / (TC - BKG " CT)"1.86)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
ANOTE: Expected weight = CVA ™ 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DCC - SD) * 24) + (TOC - ST) /100
DETECTION
Sr-89/90 CONCENTRATION 4.05E-03 pCifmL LEVEL
RELATIVE COUNTING ERROR 41.5% 1.52E-03
HCi/mL
PERCENT CARRIER RECOVERY 88.8%
Analyst: OPB Date: 07-Jun-96
'Signature of Chemist: N . N JLS Date: v/alas

BLANK.WB1 REV 1.2 C32010NML

1\22010NVOUTWYE71.WB1 06/07/96



“WHC-SD-WM-DP-186, REV. (- /v (/i1/7%

WORKBOOK PAGE: SAMA4 WHC-SD-WM-DP-178, REV. |
LA-220-101/D-1  Sr-89/90 : LA-220-101 (D-1), 102 (E-3}, 104 (D-1) SAMPLE
DETECTOR NUMBER 12 [CARRIER ADDED in mL (CVA) 0

SAMPLE OTAL COUNTS (TC)

90|GROSS WEIGHT (W2)
COUNT TIME In MINUTES (CT) TARE WEIGHT (wW1)
BACKGROUND In cpm (BKG) (W3)
AMPLE VOLUME In mL (ss) D

DILUTION FACTOR (DF)
DIGEST DILUTION FACTOR |(DDF) L o
AMPLE COUNT RATE (Rs) R-90 EFFICIENCY FACTOR (c1) 0.4180
CRITICAL LEVEL {Lc) 0.63Y-80 EFFICIENCY FACTOR (C2) 0.4860
IME OF SEPARATION (sT) 50{Rmax NIA
DATE OF SEPARATION (SD} {DETECTION LIMIT (Ld) 1.35
ITIME OF COUNT (roc) Sr-89/90 CONC in puCi/L 1.9566E+03
DATE OF COUNT (DOC)

Sample Count Rate {Rs) = (Total Counts {TC) / Count Time (CT)} - Background in cpm {BKG)
Sr-89/90 CONC in uCifL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS§<0
IRS*DF*DDFA(C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)

NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
I|Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA ™ 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002,

Delta Time {hours) = ({(DOC - SD} * 24) + (TOC - 8T)/ 100

DETECTION
'Sr~89l90 CONCENTRATION 1.96E+00 HCI/mL LEVEL
}RELATIVE COUNTING ERROR 1.5% 1.53E-03
uCilmL
i [PERCENT CARRIER RECOVERY 88.0%
Analyst: DPB Date: 07-Jun-95
Signature of Chemist: > JLS Date: ofag

SAMPLE WB1 REV 1.2 (-~ 22010NML

1\22010NYQUTO671 . WEB1 06/07/96



me-serWMﬁHeaﬂmW””’ /7

WORKBOOK PAGE: DUPS WHC-SD-WM-DP-178, REV.
LA-220-101 /D1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) BUP
IDETECTOR NUMBER 12 [CARRIER ADDED in mL
| _DUP ___ JTOTAL COUNTS 4IGROSS WEIGHT
' COUNT TIME in MINUTES (CT) TARE WEIGHT
BACKGROUND In cpm (BKkG)| INET WEIGHT
AMPLE VOLUME In mL s9)} DELTA TIME (HOURS

iDILUTION FACTOR (oR)}
@ DIGEST DILUTION FACTOR | (DDF) i
ISAMPLE COUNT RATE {Rs) 1722.30 [SR-90 EFFICIENCY FACTOR
RITICAL LEVEL {Lc) 0.63[Y-90 EFFICIENCY FACTOR {C2) 0.4660
[TIME OF SEPARATION (8T 0iRmax NIA
DATE OF SEPARATION (SD) DETECTION LIMIT (Ld) 1.35
[TIME OF COUNT (TOC) Sr-89/80 CONC In uCiiL 1.9144E+03
ADATE OF COUNT (DOC)E :

ample Count Rate (Rs) = (Total Counts (TC} 7 Count Time (CT)) - Background in cpm (BKG)
[|3r-89/90 CONC in uCifL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
S*DF*DDFA(C1+C2*(1-e to the power of {(-natural log 2)/64 2*DT))*SS*REC*2220000)

{INOTE: 64.2 = Half Life for Y-90 and Rec. = Fractionat Carrier Recovery ((W2-W1}/(CVA* 0.1000))
elative Counting Error = The Square Root of {{TC + BKG * CT}/ (TC - BKG * CT)*1.96)

HPercent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1

JiDetection Levels and Less Than Values are determined from Procedure LA-508-002.

#ADelta Time {hours) = ((DOC - SD) * 24) + (TOC - STH/ 100

] DETECTION
1Sr-89/90 CONCENTRATION 1.91E+00 uCitmL LEVEL
IRELATIVE COUNTING ERROR. 1.5% 1.51E-03
; HCifmL
ERCENT CARRIER RECOVERY 898.2%
Analyst: DPB Date: 07-Jun-96
Signature of Chemist: %W JLS Date: (/7 /ac

SAMPLEWB1 REV 1.2 22010NML

793

1\22010NVOUT9671. WB1 06/07/96



06/21/96 03:17 WHC-SD-WM-DP-178, REV. | Page: 1
*®*1 LABCORE Data Entry Template for Worklist# 10170

Analyst: .-S:K_ (. Instrument: ABOO Vs Book# 9 5
Method: LA-220-101 Rev/Mod _ D)

Worklist Comment: AY-101 @SR90-01 Determine SS using ludlum.

S Type Samplei R A Test Matrix Groupit Project

1 STD @5R90-01 SOLID

2 BLNK-PREP @5R90-01 SOLID

3 SAMPLE S596TQ003467 ¢ A @SRS0-01 SOLID - 96000210 AY-101 GRAB

Analytes Requested: SR9%0-01 , SR90-01C, SR90-01E

4 DUP 596T003467 0 A @5R90-01 SOLID

Final page for worklist # 10170

(f\‘l gfi‘*m (/2 76 % R Y.

Analy§t Signature Date nalyst Signature a

é{ /@7@” G 2L

Deura Entry Comments.;

S = Waorklist Slot Number, R = Replicate Number, A = Aliguot Code.

340



worklistrad Version 0.0 04/18/96

06/24/96 13:05 WHC-SD-WM-DP-178, REV. | Page:
LABCORE Completed RadChem Report for Worklist#: 10170

Analyst: akl Instrument: ABI12 Book#
Method: Rev/Mod

Worklist Comment: AY-101 @SR90-01 Determine SS using ludlum.

Seq Type Sample¥ R A Test Matrix  Actual Found DL or Yield Unit

18D, Q. . BSR9O-01 SR9O-01 SOUTD - 1.22E-03°  1.16E-3 L 95,082, % Recovery
1 STD 0  @SR90-01 SR90-01C SOLID 100 9.16E+01 91.600 % Recovery
1800 . 0 - - @SR90-01 SRPO-U1E -SOLID 1.00  1.94E+00 1.940 % Ct. Erro
2 BLNK-PREP 0 ASRF0-01 SRPO-01 SOLID ] <4.T6E-1 uCi/g

2 BLNK-PREP - 0" '@SR90-01 SR90-01C SOLID 100 9.93E+01 91,300 % Recovery -
2 BLNK-PREP 0  @SR90-01 SR90-01E SOLID 1.00  3.18E+02 318.000 uCi/g

3 SAMPLE  SO6T003467 0 °A @SR90-01 SR90-01 SOLID N/A 4.69E+03  647.0e-003  WCi/g

3 SAMPLE  S$96T003467 0 A SR90-01 SR9D-01C SOLID N/A 9.07E+01 0.0e+000 % Recovery
3 SAMPLE 967003467 0 A. @SR90-01 SRP0-01E SOLID N/A 5.50E-01 - 0.0e+000 % Ct. Error
4 pup S96T003467 O A @SR90-01 SR90-01 SOLID 4.69E+3  4.52E+3 3.692 RPD

4 DUP- SPETO03457 0 A .ASR9D-01 SRP0-01C SOLID 100 9.09E+01 90.900° X 'Recovery
4 DUP 967003467 0 A  @SR90-01 SR90-01E SOLID 1.00  6.80E-01 0.680 X Cnt Err

Final page for worklist# 10170

Analyst Signature Date Analyst Signature Date

Lfaw /L

Units shown for QC (BLK/BKG) may not reflect the actual units.

sCl



WHC-SD-WM-DP-178, REV. |

WORKBOOK PAGE: STD1

Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) LIQUIDS , STANDARD
ADETECTOR NUMBER 12[CARRIER ADDED in mL {CVA) 1.000
| (TC) 10273{GROSS WEIGHT (W2) 7.3291
""" COUNT TIME in MINUTES (CT) 10[TARE WEIGHT (W1) 7.2375
BACKGROUND in cpm (BKG) 1.9 |NET WEIGHT (W3) 0.0916
SAMPLE VOLUME in mL (SS) 8
' {DF) ;
DIGEST DILUTION FACTOR  DDF
AMPLE COUNT RATE (Rs) 1025.40 {SR-90 EFFICIENCY FACTO __ (C1) 0.4180
{Lc) 0.83['Y-90 EFFICIENCY FACTOR __ (C2) 0.4660
ITIME OF SEPARATION (SN 13:50 [Rmax N/A
"""" DATE OF SEPARATION (SD} 06/21/96 [DETECTION LIMIT (Ld) 1.75
(TOC) 17:25{5r-89/90 CONC. in pCi/L 1.1574E+00
(DOC) 06/21/96
— TANDARD BOOK # 9B56
STANDARD VALUE in pCi/mL 1.2240E-03

wi10170
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

Sr-89/90 CONC in puCifmL REPLACE RS WITH RMAX IF RS<=LcAND RS>=0 OR REPLACE RS WITH L IF RS<0
| MCB  IRS*DF*DDF*1000/((C1+C2"(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
‘_ Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
"dPercent Carrier Recovery = (Net Weight / Expected weight) * 100

INOTE: Expected weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

06/24/96 Delta Time (hours) = ({(DOC - SD) * 24) + (TOC - ST) / 100
DETECTION
Sr-891'90 CONCENTRATION 1.16E-03 pCiimL LEVEL
RELATIVE COUNTING ERROR 1.9% 1.98E-06
pCiL
[PERCENT CARRIER RECOVERY 91.6%
lAnalyst: AKL Date: 24-Jun-96

Signature of Chemist: UM Date: (LN T ALY
STANDARD.WB1 REV 2.0 2P 10NML

802

1222010NOUTVI0170.WB1 06/24/96 10:13:36



WHC-SD-WM-DP-178 REV. |
WORKBOOK PAGE: BLANK2
LA-220-101/D-1  Sr-89/90 : LA-220.101 {D-1), 102 (E-3), 104 {D-1) [BLNK-PREP |
Sk DETECTOR NUMBER 12|[CARRIER ADDED in mL (CVA) 1.000
| BLNK-PREP  [TOTAL COUNTS (TC) 23|GROSS WEIGHT {(W2) 7.3154
COUNT TIME in MINUTES {CT) 10 [TARE WEIGHT (wW1) 7.2241
IBACKGROUND in cpm (BKG) 1.9|NET WEIGHT (W3) 0.0913
dSAMPLE VOLUME in mL - (SS) 0.100DELTA TIME (HOURS DT 3.83)
DILUTION FACTOR DF 101
DIGEST FACTOR (giL) (D giL 3.1}
AMPLE COUNT RATE {Rs) 0.40|SR-90 EFFICIENCY FACTOR {c1) 0.4180
RITICAL LEVEL ' (Lc) 0.83][Y-90 EFFICIENCY FACTOR (C2) 0.4660
ITIME OF SEPARATION - {ST) 13:50 [Rmax 1.29
DATE OF SEPARATION (SD)|  06/21/96 [DETECTION LIMIT {Ld) .75

o |TIME OF COUNT (TOC) 17:40Sr-89/90 CONC in pCilg < 4.7597E-01
B DATE OF COUNT (DoC)| 06121196

WL10170
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

[ wB27811  |Sr-89/90 CONC in pCifg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0

RS*1000"DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT))}*SS*(Dg/LY*REC*2220000)
NOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = (The Square Root of (TC + BKG * CT) /(TC - BKG * CT))*1.96
— Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * D.1

_ Detection Levels and Less Than Values are determined from Procedure LA-508-002.
miEedDelta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100

: pie
[ oozums

DETECTION
06/21/96 r-89/90 CONCENTRATION < 4,76E-01 pCiIg___ LEVEL
{7 LESS THAN Value was Determined from Rmax.
03:30 PM RELATIVE COUNTING ERROR 317.6% 6.44E-01
ol pCi/g
AY-101 GRAB HPERCENT CARRIER RECOVERY 91.2%
Analyst: AKL Date: 24-Jun-96

[Signature of Chemigt: : ' S Date: W [2 {Gh
BLANKWB1 REV20 [ 2304 ONML,

503

1A22010NOUTV 70.WBA 06/24/96 10:13:39



WORKBOOK PAGE: SAM3

WHC-SD-WM-DP—‘:?& REV |

Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) SAMPLE
' DETECTOR NUMBER 12{CARRIER ADDED in mL {EVA)} 1.000
OTAL COUNTS (TC) 126996 |GROSS WEIGHT {W2) 7.3273
ICOUNT TIME in MINUTES (CT) 10 [TARE WEIGHT {W1) 7.2366
BACKGROUND in cpm {BKG) 1.9INET WEIGHT (W3) 0.0907
AMPLE VOLUME in mL {5S) 0.100|DELTA TIME (HOURS DT) 4.08
IDILUTION FACTOR DF 10107 ot - b
DIGEST FACTOR (giL) (D g/L 3afiii i i
i  SOLID  {SAMPLE COUNT RATE (Rs)| _ 12697.70|SR-90 EFFICIENCY FACTOR (C1) 0.4180
CRITICAL LEVEL {Lc) 0.83|Y-90 EFFICIENCY FACTOR {C2) 0.4660
IME OF SEPARATION {ST) 13:50 Rmax N/A
1 HDATE OF SEPARATION (SD} 06/21/96 |[DETECTION LIMIT {Ld) 1.76
IME OF COUNT {TOC) 17:55§Sr-89/90 CONC in pCilg 4.6898E+03
DATE OF COUNT {DOC) 06/21/96
Sample Count Rate {Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
iSr-89/90 CONC in uCifg Replace RS with RMAX if RS<=L¢ and RS>=0 or Replace RS with Lc if RS<0
RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT))*SS*(Dg/L)*REC*2220000)
NOTE: 64.2 = Half Life for ¥-80 and Rec. = Fractional Carrier Recovery {(W2-W1) / (CVA * 0.1000))
NOTE Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100
DETECTION
r-89/90 CONCENTRATION 4,69E+03 pCilg | LEVEL
RELATIVE COUNTING ERRCR 0.6% 6.47E-01
i uCilg
AY-101 GRAB IPERCENT CARRIER RECOVERY 90.7%
Analyst: AKL Date: 24-Jun-96
Signature of Chemist: Date: . ta| . {Ge
SAMPLE.WB1 REV 2.0
804
1A22010NMOUTV 0170.WB1 06/24/96 10:13:42



WORKBOOK PAGE: DUP4 WHC-SD-WM-DP-178, REV. |

Sr-89.|'90 LA-220 101 (D-1), 102 (E-3), 104 (D-1) : DUP
IDETECTOR NUMBER 12]CARRIER ADDED in mL (CVA) 1.000
DUP OTAL COUNTS {TC) 83193 [GROSS WEIGHT {W2) 7.2806
5 M COUNT TIME in MINUTES {CT) 10|TARE WEIGHT {wW1) 7.1897
10170 BACKGROUND in cpm (BKG) 1.3NET WEIGHT {W3) 0.0909
AMPLE VOLUME in mL (S5} 0.100 DELTA TIME (HOURS (DT 4.25
SR90-01 DILUTION FACTOR DF 101} e
g : (#|DIGEST FACTOR (g/L) (D g/ 2150 ‘
SOLID AMPLE COUNT RATE (Rs) 8317.40 SR 80 EFFICIENCY FACTOR (C1) 0.4180
i sar: {CRITICAL LEVEL {Lc) 0.83fY-90 EFFICIENCY FACTOR (C2) 0.4660
96006400 IME OF SEPARATION {ST) 13:50[Rmax N/A
_ - IDATE OF SEPARATION {SD) 06/21/96 |[DETECTION LIMIT {Ld) 1.75
0 IME OF COUNT {TOC) 18:05Sr-89/90 CONC in §Cilg 4.5166E+03
1 i s|DATE OF COUNT {DOC) 06/21/96
ACIDIGC1
S96T003467
0 ‘ :i¢]Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
WB27811 Sr-89/90 CONC in pGifg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
1 ¢ 2R S*1000*DF/((C1+C2*(1-e to the power of ({(-natural log 2)/64.2*DT)))*SS*(Dg/L)*REC*2220000)
MCB NOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000)}
e ilRelative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT))*1.96
JLS Percent Carrier Recovery = (Net Weight / Expected weight) * 100
e s #INOTE: Expected weight = CVA > 0.1
AKL Detection Levels and Less Than Values are determined from Procedure LA-508-002,
5 8 (complete:|Delta Time (hours) = ((DOC - 8D) * 24) + (TOC - ST) / 100
06!24!96
S DETECTION
06!21!96 Sr-89/90 CONCENTRATION 4,52E+03 pCilg | LEVEL
B
03:30 PM IRELATIVE COUNTING ERROR 0.7% 9.51E-01
. SamplePoint + HCilg
AY-101 GRAB [PERCENT CARRIER RECOVERY 80.9%
Analyst: AKL Date: 24-Jun-96
Signature of Chemist: — By ‘—(:S-\_EM{QP&E‘S Date: ) ]aﬁg, [
SAMPLE.WB1 REV 2.0 ;5 22010§;L

&UD

1A22010NOUTVI0170.WBA 06/24/96 10:13:45



WHC-SD-WM-DP-178, REV. |

THE FOLLOWING ANALYSES WERE
RERUN. THEY ARE INCLUDED IN THE
DATA PACKAGE BUT THE RESULTS
HAVE NOT BEEN REPORTED IN THE
FINAL SUMMARY REPORTS.



04/09/96 12:27 WHGC-SD-WM-DP-178, REV. | Page:
000 LABCORE Data Entry Template for Worklist# 7088

Analyst: -5 S Instrument: ABOO /L Book# QB 5‘
R F sy /g
Method: LA-220-101 Rev/Mod D 24

/0@
Worklist Comment: (AY-101 GRAB & C-187 GRAB: DET. SAMP. SIZE USING LUDLUM. Ic

W ylslae
S Type Sample# R A Test Matrix Group# Project
1 8TD @SR90-01 LIQUID
2 BLNK @SR90-01 LIQUID
3 BLNK/BKG @SRo90-01 LIQUID
4 SAMPLE §596T001361 O @SR90-01 LIQUID 96000257 AY-101 GRAB

Analytes Requested: SR90-01 , SR90-01C, SR90-01E
5 DUP 596T001361 O @SR90-01 LIQUID

& SAMPLE S96T001566 O @SR90-01 LIQUID 96000174 C-106 GRAB
Analytes Requested: SR90-01 , SR90-01C, SRS0-01E

7 DUP 596T001566 0 @SR90-01 LIQUID

Final page for worklist # 7088

v/ S;"L 4. ey

Analyst Signjture Date Analyst Signature Date /

Data Entry Comments:

§ = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

807



worklistdata Version 0.0 05/16/95 ‘ Page:
04/10/96 10:30 WHC-SD-WM-DP-17g REV

|
LABCORE Completed Worklist Report for Worklist# 7088

Analyst: jds Instrument: ABI12 Book#
Method: Rev/Mod _
1ote
Worklist Comment: AY-101 GRAB & C-181 GRAB: DET. SAMP. SIZE USING LUDLUM. Ic
e Wlsl5e
Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
1 §TD. 0 @SRY0-01 SR9O-01 - :LIQUID 1.23E-03 1.196-3 96.750 % Recovery
1 81D 0 @5R90-01 SRY0-01C LIQUID 100 8.84E+D1 88.400 X% Recovery
1 87D 0 ASRYG-01 SRPO-O1E LIQUID 1.00 1.B4E+00 1.840 % Ct. Error
2 BLNK 0 @SR90-01 SRP0-01 LIQUID 1 1.16E-2 1.000e-002 uCi/mL
2 BLNK 0 @FSR0-01° SRPO-01C L1QUID 100 9.30E+01 93.000 % Recovery
2 BLNK 0  @SR90-01 SRP0-01E LIQUID 1.00  3.85E+01 38.500 % Ct. Error
3 BLNK/BKG 0 @5RP0-01 S$RO0-01 LIGQUID 1 2.77E+00 2.770 uCismL
4 SAMPLE $967001361 0 @SRP0-01 SR90-01 LIQUID N/A 5.63E-01 4.730e-003 uCi/mbL
4 SAMPLE S96T001361 0O @SR90-01 'SRY0-01C- LIQUID N/A 2.11E+01 1.000e-004 % Recovery
4 SAMPLE  S96T001361 0  @SR9P0-01 SRP0-D1E LIGQUID N/A 3.86E+00 0.000 % Ct. Ervor
5 pup S96T001361 O 2SR90-D1 SRPO-01 LIGUID 5.63E-1 ‘5.48E-1 2.700 RPD
5 DUP §96T001361 O BSRY0-01 SRP0-01C LIQUID 160 §.21E+01 92_100 % Recovery
5 bup $96T001361 © ASRY0-01 SRY0-01E LIQUID 1.00 3.89E+00 3.890 % Ct. Error
6 SAMPLE  S96T001566 0  @SR90-01 SRP0-01 LIGUID N/A 6.39E-02 2.4DDe-002 uCi/mL
6 SAMPLE $P6T00N566 O ASR90-01 SRPO-01C LIQUID N/A 8.596+01 1.000e-004 % Recovery
& SAMPLE $96T001566 O @SRY0-01 SRP0-01E LIGUID N/A 3.65E+01 0.000 % Ct. Error
7 DUP §96T001566 € J5R90-01 SRP0-01 LI1DUID 6.39E-2 8.86E-2 32.390 RPD
7 DUP $967001566 O ASRP0-01 SRPO-01C LIQUID 100 8.6%9E+0 86.900 % Recovery
7 Dbup S96T001566 O aSRY0-01 SRP0-01E LIQUID 1.00 2.84E+01 28.400 % Ct. Error

Final page for worklist# 7088

Analyst Signature Date Analyst Signature Date
\ % /\%ﬁﬂ o /10/9

Reviewer Sigﬁiature Date

Units shown for QC (BLK/BKG) may not reflect the actual units.

803



WORKBOOK PAGE: STD1 WHC-SD-WM-DP-178, REV |
Sr-89/90 : LA-220-101 {D-1}), 102 (E-3), 104 {D-1) LIQUIDS , STANDARD
| vpsl D FTECTOR NUMBER 42[CARRIER ADDED in mL o
TOTAL COUNTS (TC) f 1388/GROSS WEIGHT
}coum TIME in MINUTES cnl )
BACKGROUND in cpm (BKG)
SAMPLE VOLUME in mL ss)l
DILUTION FACTOR {DR)|
}DIGEST DILUTION FACTOR  DDF -
SAMPLE COUNT RATE {Rs) 1135.70[SR-80 EFFICIENCY FACTO  (C1) 0.4180
CRITICAL LEVEL {Lc) 1.06 [Y-90 EFFICIENCY FACTOR __ (C2) 0.4660
TIME OF SEPARATION snl . 14:20{Rmax N/A
Zert DATE OF SEPARATION (sby{ = 04109!96 IDETECTION LIMIT (Ld) 2.21
TIME OF COUNT (TOC)} - 05:12Sr-89/90 CONC. in pCilL 1.1881E+00
DATE OF COUNT (poC)| - 041008
STANDARD BOOK # . 9B56
STANDARD VALUE in pCi/mL 1.2298E-03

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

8r-89/90 CONC in uCifmL REPLACE RS WITH RMAX IF RS<=zLcAND RS>=0 OR REPLACE RS WITH Lc IF RS«<0
RS"DF*DDF*1000/((C1+C2*(1-e to the power of {{-natural log 2)/64.2*DT})}*SS*REC*2220000)

NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT}/({TC - BKG * CT)*1.96)

Percent Carrier Recovery = (Net \Weight / Expected weight} * 100

NOTE: Expected weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

“|Delta Time {hours) = ({(DOC - SD} * 24) + (TOC - ST) /100
: : DETECTION
'oﬂosfge . |sr-89/190 CONCENTRATION 1.19E-03 pCimL LEVEL
02:20 Py.”i “IRELATIVE COUNTING ERROR 1.8% 2.31E-06
SaniplePoi HCIL
| AY-101 GRAB ‘' |PERCENT CARRIER RECOVERY 88.4%
Analyst: 1, Wiy JDS Date: 10-Apr-96
Signature of Chemist: J&L W SLF Date: 1o /¢
STANDARD.WEB1 REV 1.2 22610NML V )
509

1'22010NVOUTASR7088.WB1 04/10/96



WORKBOOK PAGE: BLANK2

WHC-SD-Wwi-DP-178, REV. |

LA-220-101 / D-1 Sr-89/90 : LA-220-101 {D-1), 102 (E-3), 104 (D-1)

; DETECTOR NUMBER 12|JCARRIER ADDED in mL (CVA)
BLNK TOTAL COUNTS (Teyfi . 86]cROSS WEIGHT w2)
COUNT TIME In MINUTES cT: " 10|TARE WEIGHT w1}
BACKGROUND in cpm {BKG)| . 34 INET WEIGHT W3)

SAMPLE VOLUME In mL

(ssyl. ~1.000|DELTA TIME (HOURS

SR90-01 lDILUTION FACTOR (OFY |- 212 :
AatHK DIGEST DILUTION FACTCOR | (DDF) 1
LiQuUID SAMPLE COUNT RATE {Rs) 5.50 |SR-50 EFFICIENCY FACTOR {C1) 0.4180
HCRITICAL LEVEL (Lc) 1.06 [Y-80 EFFICIENCY FACTOR {C2) 0.4660
IME OF SEPARATION sT)| - - 14:20|Rmax N/A
REE JDATE OF SEPARATION (sD)|:0 -f-omslssIDE'rECTlon LIMIT (Ld) 2.21
0 TIME OF COUNT (TOC)| . i 05:30f8r-89/80 CONC In pCUL 1.1569E+01
St ADATE OF COUNT (DOC) ST D4M0/96
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
“1Sr-89/90 CONC in pCilL Repiace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc # RS<0
IRS*DF*DDFH{C1+C2*(1-¢ to the power of ({-natural log 2)/64.2*DT)))*SS*REC*2220000)
NQTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Errer = The Square Root of ({TC + BKG * CT}/ (TC - BKG * CT)*1.96)
Percent Carrier Recovery = {Net Weight / Expected weight} * 100
NOTE: Expected weight = CVA * 0.1
‘IDetection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours} = ((DOC - SD) * 24) + (TOC - ST}/ 100
DETECTION
“iSr-89/90 CONCENTRATION 1.16E-02 pCiimL LEVEL
RELATIVE COUNTING ERROR 38.5% 4.85E-03
: P HCimL
AY-101 GRAB " JPERCENT CARRIER RECOVERY 93.0%
Analyst: 1A i, JDS Date: 10-Apr-96
Signature of Chemist: W SLF Date: Lf///0/7 L

BLANKWB1 REV 1.2 22010NML T

17:22010NVOUT\SR7088 WB1

8410

04/10/96




WHC-SD-WM-DP-178, REV. |
WORKBOOK PAGE: SAMA4

LA-220-104 /D-1  Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) SAMPLE |
DETECTOR NUMBER i 12[CARRIER ADDED In mL (CVA) 1.000)

SAMPLE TOTAL COUNTS (TC)| . 2688{GROSS WEIGHT (w2) 3414
oLt COUNT TIME in MINUTES (€T ADJTARE WEIGHT w1)
7088 BACKGROUND in cpm (BKG) 3AINET WEIGHT
ek G SAMPLE VOLUME in mL (55)
HSRO0-01 DILUTION FACTOR (DF)|
Mat DIGEST DILUTION FACTOR | (DDF) _
LIQUID SAMPLE COUNT RATE (Rs) 263.70 [SR-80 EFFICIENCY FACTOR (C1) 0.4180
Bateh Numbi ICRITICAL LEVEL {Lc) 1.06 [Y-80 EFFICIENCY FACTOR (C2) 0.4660

86002801 TIME OF SEPARATION (ST)): 14:20|Rmax N/A

% DATE OF SEPARATION (sD) ' :04/09/98 |DETECTION LIMIT (Ld) 2.24
0 TIME OF COUNT (TOC)fi .- 06:05Sr-89/90 CONC In pCi/L §.8339E+02
DATE OF COUNT (DOC)}- " 04r10/98

Bamp
$967001361

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
J|Sr-88/90 CONC in pCiiL Replace RS with RMAX if RS<=L¢ and RS>=0 or Replace RS with Lc if RS<0

RS "DF*DDEA(C1+C2%(1-€ to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)

INOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recavery ((W2-W1) / (CVA * 0.1000))
{|Relative Counting Error = The Square Root of ((TC + BKG * CT)/ (TC - BKG * CT)*1.96)
HPercent Carrier Recovery = (Net Weight / Expected weight) * 100

HINOTE: Expected weight = CVA* 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.
JCelta Time (hours) = ((DOC - SO * 24) + (TOC - ST) /100

strament Cod
' WB27811

DETECTION
Sr-89/90 CONCENTRATION 5.63E-01 pCimL}  LEVEL
;“RELATIVE COUNTING ERROR. 3.9% 4.73E03
TpHE Point uCImL
AY-101 GRAB . |PERCENT CARRIER RECOVERY 81.1%
Analyst: A4 .y JDS Date: 10-Apr-96
Signature of Chemist; N =2 SLF Date: t/10/ %94
SAMPLE WB1 REV 1.2 22010NML ﬂ '
81l

1222010NVOUT\SR 7088 WB1 ) 04/10/36



WORKBOOK PAGE: DUPS

WHG-SD-WM-DP-175_ REV. |

LA-220-101/D-1 Sr-89/90 : LA-220-101 {D-1), 102 (E-3), 104 (D-1)
: DETECTOR NUMBER 12|CARRIER ADDED in mL (CVA)
TOTAL COUNTS (ro)l i 2632|GROSS WEIGHT W2
[COUNT TIME in MINUTES (€Tl - - 10[TARE WEIGHT (W1)
7088 IBACKGROUND in cpm (BKG)L 531 INET WEIGHT
SAMPLE VOLUME in mL (S8} "7 '4.000|DELTA TIME (HOURS
DILUTION FACTOR (DFY e 2921
' [DIGEST DILUTION FACTOR [ (DDF) 1
LiQuiD |SAMPLE COUNT RATE (Rs) 260,10 [SR-80 EFFICIENCY FACTOR {c1) 0.4180
&ch Numbe |CRITICAL LEVEL {Lc) 1.08Y-90 EFFICIENCY FACTOR (C2) 0.4660
96002801 TIME OF SEPARATION (ST . 14:20{Rmax N/A
DATE OF SEPARATION (D}l . “04/09/98 [DETECTION LIMIT {Ld) 2.21
0 TIME OF COUNT (TOC)|:: - 06230 [Sr-89/90 CONC In uCl/L 5.4770E+02
DATE OF COUNT (DOC)| - 0a/30/96
Sample Count Rate (Rs) = (Total Counts (TC)/ Count Time (CT}) - Background in cpm (BKG)
Sr-89/90 CONC in pCilL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with L¢ if RS<0
RS*DF*DDF/{{C1+C2"(1-e to the power of {(-natural log 2)/64.2*DT))}*SS*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractiona! Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Scuare Root of ({TC + BKG * CT}/ (TC - BKG * CT)*1.96)
“|Percent Carrier Recovery = {Net Weight / Expected weight) * 100
{NOTE: Expected weight = CVA™* 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ({DOC - S * 24) + (TOC - STy 100
Al Dal DETECTION
04/09/96- -_;{smgmo CONCENTRATION 5.48E-01 pCimL| LEVEL
02:20 PM j‘”RELATIVE COUNTING ERROR 3.9% 4.66E-03
SaMH pCimL
AY-101 GRAB.  [PERCENT CARRIER RECOVERY 92.1%
iAnalyst: AL Y/ JOS Date: 10-Apr-96
Signature of Chemist: ' SLF Date: /072
SAMPLE WR1 REV 1.2 22000NML ¥
8i<

[7\22010NVOUT\SR7088. WBA

04/10/26
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0113095 14:47 WHC-SD-WM-DP-178, REV. | Page:
A-6004-1
’ LABCORE Data Entry Template for Worklist# 6801

Analyst: H:lé l.  Instrument: AMOI /3 Book# /D41
Method: LA-953-103 Rev/Mod

Worklist Comment: Determine sample size using ludlum. new

S Type Sample# R A Test Matrix Group# Project

1 5TD @AM24101 LIQUID

2 BLNK ®@AM24101 LIQUID

3 SAMPLE 596T001263 0 @AM24101 LIQUID 96000210 AY-101 GRAB

Analytes Reguested: AM24101 , AM24101E, AM24101T
4 DUP S596T001263 0 @AM24101 LIQUID

5 SAMPLE S96T001264 0 @AM24101 LIQUID 96000210 AY-101 GRAB
Analytes Requested: AM24101 , AM241C1E, AM24101T '

& DUP 596T001264 0 @AM24101 LIQUID

7 SAMPLE S96T001265 O @AM24101 LIQUID 96000210 AY-101 GRAB
Analytes Requested: AM24101 , AM24101E, AaM24101T

g8 DUP 596T001265 O @AM24101 LIQUID
Final page for worklist # 6801
Qfawt>  2mbL

4
Analyst Signature Date

Dara Entry Comments.

S = Worklist Slot Number, R = Replicate Number, A = Aliquor Code.

5313



worklisidata Version 0.0 05/16/95 Page:
04/02/96 14:05 WHC-SD-wWmM-DP-178, REV. |

LABCORE Completed Worklist Report for Worklist# 6801

Analyst: akl Instrument: ABI13 Book# /o4 3 4.3
Method: / A-953-)c™ Rev/iMod 4 -5

Worklist Comment: Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
STD o @AM24101 AM24101 LIQUID 3.07E-02 2.51E-2 81.760 % Recovery
S5TD ] @AM24101 AM24101T LIQUID 1400, 9.16E+01 #1.600 % Recovery
STD 0  GAM24101 AM24101E LIQUID T 1.0 1.68R+00 1.680 % Ct. Error
BLNK 0 @AM24101 AM24101 LIQUID 1 <1.14E-3 uCi/mL
BLNE 6 @AM24101 AM24101T LIQUID 100.0  8.51E+01 85.100 % Recovery
BLNK [+] @AM24101 AM24101E LIQUID 1.0 5.01E+00 5.910 % Ct. Error
SAMPLE  S96TO01263 0  GAM24101 AM2410%F LIQUID __ N/A 3.72E-03 1.250e-003 uCi/mL
SAMPLE S96T001263 0 @AM24101 AM24101E LIQUID NfA 2.41E+00 #.000 % Ct. Error
SAMPLE  BS6TO01263 0  @AM24101 AMZ4101T LIQUID _ N/A 9.04E+01 1.0008-007 % Recovery
pur 296T001263 0  @AM24101 AM24101 LIQUID 3.72E-3 3.94E-3 5.740 RPD
DUP 89€T001263 0  @AM24101 AM24101T LIQUID 100.0  B.17E+01 81.700 % Recovery
oup 596T001263 O @AM24101 AM24101E LIQUID 1.0 2.33E+00 2.330 % Ct., Error
SAMPLE 596T001264 © @AM24101 AM24101 LIQUID N/A 3.30E-03 1.40008-003 uCi/mi )
SAMPLE S96T001264 O @AM2Z4101 AM24101E LIQUID N/A 2.71E+0D 4,000 % Ct. Error
SAMPLE  S96T001264 0  ®AM24101 AM24101T LIQUID __ N/A 8.3BE+01 1.0000-007 % Recovery
DUP 896TO01264 ¢ @AMZ24101 AM24101 LIQUID 3_.30E-3 3.56E-3 7.580 RPD
oyr S96TN01264 O @AM24101 AM24101T LIQUID 100.0 9.07E+01 90.700 % Recovery
bUp S9ETO01264 © @AM24101 AM24101E LIQUID 1.0 2_.36E+00 2.360 % Ct. Error
SAMPLE S96T001265 © @AM24101 AM24101 LIQUID R/A 3.55E-03 1.2206-003 uCi/ml
SAMPLE S96T0D1265 © @AM24101 AM24101E LIQUID N/A 2.62E+00 0.000 % Ct. Error
SAMPLE 896TO01265 ¢ BAM24101 AM24101T LIQUID B/A 9.00E+C1 1,0000-007 % Recovery
DuP 896TOD1265 O @AM24101 AM24101 LIQUID 3.55B-3 3.38E-3 4.310 RPD
pUP S96T001265 ¢  @AM24101 AM24101T LIQUID 100.0  B.51E+01 #5.100 % Racovary
bup S9ET001265 0 @AM24101 AM24101E LIQUID 1.0 2.43E+00 2.430 % Ct. Error

@ o m ~ s S oY G W e e b W W W B R R

Final page for worklist# 6801

Ana]yst Signature Date Analyst Signature Date

Qoﬂ.‘, ﬂu&m 3402 G4

Re\ywei‘ sigitaturgl Date 7

Units shown for QC (BLK/BKG) may not reflect the actual units.

8514



WHC-SD-WM-DP-178, REV. ]

WORKBOOK PAGE: STD1
LIQUID

Am 241 and Cm 243/244: LA-953-103 (A-5)

4Am 243 Tracer Recovery =

i MAR-31 :86:::JAm 241 AEA Frac. {C241}}:
‘ (S8} ::1:000/Am 243 AEA Frac. (C243)
gt 7 1Sample D.F. {DF) it ::101 {Cm 243/244 AEA Frac. {Cm)
(SPKV) I 6080 Total AT Counts
{DDF) 1,000{AT Count Time {min) {TC) e
0118843 |Background in cpm (Bkg) 04T
{dpm/mL)} 7550.4[Am 241 cpm L
o o 135Am 243 cpm
{DetEff) 0.3163|ICm 243/244 cpm
IStandard Book No 7 104B43 - |AEA Count Time {min} A
wiStandard Value in uCilmL 0.03067 Am 241 pCilL = 2. 5110E+01
‘ Cm 243/244 pCilL = < 2.5470E+00

iAm-241 pCIL = {241 * Am-243 Tracer Value * SPKV * DF * DOF * {1000mL/L)) { (G243 * §S * (2220000dpm/pCi))
Jem-243/244 pCifL = (Cm * Am-243 Tracer Vaiue * SPKV * DF * DDF * {1000mL/L}) / {C243 * S§ * (2220000dpm/pCi})

:Relative Counting Error = Square Root of [{1/(Am-243 cpm * min)} + (1 / (Am-241 or Cm-243/244 cpm * min))] * 1.96 * 100
{Total AT Counts / TC - Bkg) * (1/DetEff) * C243 * 100 { Am-243 Tracer Valug ™ SPKV

Am 241 uClimL = 2.51E-02 DETECTION
iRelative Counting Error = 1.7% LEVELS
in pCifmL
INOTE: Cm-243/244 Result |s a LESS THAN Value Am 241
Cm 243244 pCilmL < 2.55E.03 2.55E-03
ZIRelative Counting Error = 100.0% Cm 2431244
JAm 243 Tracer Recovery = 91.6% 2.55E-03
Analyst: . o) JAT,) AKL Date: 04/01/96
Signature of Chemist: 149{1/\/\ ﬂuﬂ A JFR Date: 2 A/P\ C/é
STANDARDWB1 REV 1.2 . 953103ML P/l

8135

1\§5310NCUTAMEED1 . WBA 0401196



WHC-SD-WM-DP-178, REV.

WORKBOOK PAGE: BLANK2

Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID / SOLID
““Z|Date Counted i MAR-30:96:. . /Am 241 AEA Frac. {2410y
Sample Volume in mL {88 - - U1,000]Am 243 AEA Frac. {C243)]:
Sample D.F. {DF}ji:: o0 s 0TICm 2431244 AEA Frac, {Cm)j:.
|Tracer Volume in mL (SPKWY[ -2 - 0.050{Total AT Counts -
#|Digest D.F. {DDF}) . 1.000]AT Count Time {min} {TC)i::
[Tracer Book No. 7118843 - Background in cpm {Bkg)
#1Am-243 Tracer Value {dpm/mL) 7550.4/Am 241 cpm
iDetector Number PR e “43{Am 243 cpm
“1Detector Efficiency (DetEff) 0.3163|[Cm 243/244 cpm
AEA Count Time (min)fi: i
Am 241 uCilL = < 1.1424E+00
Cm 243/244 uCiiL = < 1.1424E+00

#22 ANOTE: Am-241 Result is a LESS THAN Value.

[Am-241 uCi/L = (C241 * Am-243 Tracer Value * SPKV * DF * DDF * {1000mL/L}} { {C243 ~ S5 * (2220000dpm/uCi))
Cm-243/244 pCiL = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)) / (€243 * S5 * (2220000dpm/puCi))

IRelative Counting Error = Square Root of [{t/(Am-243 cpm * min)) + (1! (Am-241 or Cm-243/244 cpm * min))] * 1.96 * 100
[Am 243 Tracer Recovery = {Total AT Counts / TC - Bkg) ™ {1/DetEff) * C243 * 100 / Am-243 Tracer Value * SPKV

|Am 241 pClimL = < 1.14E-03 DETECTION
Relative Counting Error = 5.0% LEVELS
in pCifmL
NOTE: Cm-243/244 Result is a LESS THAN Value. Am 241
“lom 243244 pCiimL < 1.14E-02 1.14E-03
Relative Counting Error 100.0% Cm 2431244
lAm 243 Tracer Recovery = 85.1% 1.14E-03
lAnalyst: . . N AKL Date: 04/01/96
Signature of Chemist: {f':*’&,m /M\/&A_, JFR pate. A Aqn 9C
BLANKWB1REV12 7 953103ML0 f
ol
516
04101/96

1953 10MNOUTVAMEBD1 . WBA1




WHC-SD-WM-DP-178. REV. |

WORKBOOK PAGE: SAM3

LIQUID / SOLID

Am 241 and Cm 243!244 LA-953-103 (A-5) SAMPLE
S MAR.-BD.S.G. :JiAm 241 AEA Frac. {C241)8. 164
(SS) 1,000 ]lAm 243 AEA Frac. {c243)}
F. (DF) .7 101|Cm 2431244 AEA Frac. {Cm}}
|Tracer Volume in mL {SPKV) |-+ o2 0,080/ Total AT Counts ]
gest D.F {DDF)| - - 1.000[AT Count Time {min} (el
Tracer Book No 118843 :|Background in cpm (Bkg)
#1Am-243 Tracer Value (dpmimL) 7550 4/Am 241 cpm :
Detector Number i 3 Am 243 cpm
: (DetEff) 0.3163 (Cm 243/244 cpm

IAEA Count Time {min) i ARl
Am 241 uCilL = 3.7161E+00
Cm 2431244 uCilL = < 1.2531E+00

Aam-241 HCI/L = (C241 * Am-243 Tracer Value * SPKV " DF * DDF " {1000mL/L}} / (C243 * S5 * (2220000dpm/pCi})
|JCm-243/244 pCifL = (Cm " Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)} / (C243 * §S * (2220000d pm/pCi})

N CO8

sl L-s..i.

g I . ; i

-JRelative Counting Error = Square Root of [{1/{Am-243 cpm min)) + (1 I (Am-241 or Cm-243/244 cpm * min))] * 1.96 * 100

Am 241 pCHmL = 3.72E-03 DETECTION
|Relative Counting Error = 2.4% LEVELS
in yCirmL
INOTE: Cm-243/244 Result is a LESS THAN Value, Am 241
{Cm 2437244 pCiimL < 1.25E-03 1.25E-03
Relative Counting Error = 100.0% Cm 2431244
-]Am 243 Tracer Recovery = 90.4% 1.25E02
lAnalyst: £ s AKL Date: 04/01/96
Signature of Chemist: (Mm M&\ 2o JFR Date: /?L@A Fé&
SAMPLEWB1REV1.2  (, 953103ML <) i
517

1N8531030UNAMEE01. WB1

04/01/96



WHC-5D-WM-DP-178, REV. |

WORKBOOK PAGE: DUP4

LIQUID / SOLID

Am 241 and Cm 243/244: | A- 953-103 (A-5)
PRI IDate Counted MARe ﬂ+9.5: {lAm 241 AEA Frac. {C241)p. -
DUP {Sample Volume in mL s8] 0{lAm 243 AEA Frac. (C243)f: -
N |sample D.F. (DF) 1{Cm 243/244 AEA Frac. cmil
Tracer Volume in mL (SPKV)E: .00 j{Total AT Counts 5
IDigest D.F {DDF} 1.000JAT Count Time {min) )
Tracer Book No. . 1118843 |Background in cpm (Bka) |
#4Am-243 Tracer Value {dpmimL} 7550 4 Am 241 cpm
|Detector Number T 13}Am 243 cpm
Niamber: |Detector Efficiency {DetE#f) 0.3163 ICm 243/244 cpm e
| IAEA Count Time imiml: U480
Am 241 pCliL = 3.9355E+00
Cm 243i244 uCilL = < 1.4863E+00

:Am 241 pClimL = 3.94E-03 DETECTION
Relative Counting Error = 2.3% LEVELS
: in uCilmL
NOTE: Cm-243/244 Result is a LESS THAN Value. Am 241
"~ iCm 243i244 HCi/mL < 1.49E-03 1.49E03
Relative Counting Error = 100.0% Cm 2431244
JAm 243 Tracer Recovery = 81.7% 1.49E-03
"~ AY-101
lAnalyst: N - AKL Date: 04/01/96
[Signature of Chemist; C/Q’{m,\ fu/b\/C‘m. JER Date: 2 Ao 9E
SAMPLE.WB1 REV 1.2 953103ML - '
04/01/96

138953103 OUTVAMEBD 1. WB1




WHC-SD-WM-DP-178. REV |

WORKBOOK PAGE: SAMS
Am 241 and Cm 243/244: LA-953-103 (A-5)

_ LIQUID / SOLID

SAMPLE

R e -
Tfi"‘fr}.. 1A m.w:’ L

i AN Date Counted =:+{Am 241 AEA Frac. {c241)l::
(SS}) 1Am 243 AEA Frac. {C243)
{DF} 01 ]Cm 243/244 AEA Frac. {Cm)
(SPKWY[:: 0{Total AT Counts
(DDF)) - : IAT Count Time {min} {TC)
[ 8343 i ]|Background incpm {Bkg)
{dpmimL) 7550, 4/am 241 cpm
i 7 43]Am 243 cpm
{DetEff) 0.3163[Cm 2431244 cpm :
IAEA Count Time {min) [ Rl
Am 241 uCilL = 3.3039E+00
Cm 243/244 uCilL = < 1.3976E+00

“$Am 241 pClimL = 3.30E-03 DETECTION
h,% Relative Counting Error = 2.7% LEVELS
in pCifmL
NOTE: Cm-243/244 Result is a LESS THAN Value Am 241
Cm 243/244 pCilmL < 1.40E-D3 1,40E-03
iRelative Counting Error = 100.0% Cm 243244
JAm 243 Tracer Recovery = 83.8% 1.40E-03
Mysl: . 2 Pt AKL Date; 04/01/96
Signature of Chemist: A b ! JFR Date: ./ 4—{)_/7 C/)é
SAMPLEWB1 REV 1.2 (. 953103ML ?
5819

1\G5310NOUTAMEEDT WB1

04/01/96



WORKBOOK PAGE: DUPG

WHC-SD-WM-DP-178, REV. |
_ LIQUI_DISOLlD

Am 241 and Cm 243/244: LA-953-103 {A-5)
i arengr el Date Counted

t¥pe

4Am 241 AEA Frac.

{C241)f =

Sample Volume in mL (ss)f : DOJAmM 243 AEA Frac. {C243)
{DF) 1-4Cm 2431244 AEA Frac, {Cm}
Tracer VOlume in mL (SPKV)I:: 0Total AT Counts
nest D.F {(DDF}p- - - . . .000 T Count Time {min} {TC)
Tracer Book No. '::118B43 ' ':||Background in cpm (Bkg)
%2 Am-243 Tracer Value {dpmimL) 7650.4/Am 241 cpm r
Detector Number 2ol 13 Am 243 epm
74 Detector Efficiency {DetEff) 0.3163[cm 2431244 cpm ok
IAEA Count Time {min}f e
Am 241 pCiiL = 3.5559E+00
Cm 2431244 uCiilL = 1.2322E+00

_- " ARelative Counting Error = Square Root of [{(1/(Am-243 cpm ™ min)) + (1 / (Am-241 or CmM-243/244 cpm ~ min))} ~ 1.96 ~ 100
#74Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg) " (1/DetEff) * C243 " 100 / Am-243 Tracer Value ™ SPKV

Am 241 pClmL = 3.56E-03 DETECTION
Relative Counting Error = 2.4% LEVELS
in uCimL
NOTE: Cm-243/244 Result is a LESS THAN Value, Am 241
.-ij 2431244 pCilmL . < 1.23E-03 1.23E-03
IRelative Counting Error = 100.0% Cm 243244
-,.Am 243 Tracer Recovery = 90.7% 1.23E-03
AY-101
lAnalyst: AKL Date: 04/01/96
Signature of Chemist: (A}A . M«,,{ JFR Date; 2 4—04 G
SAMPLE WB1REV 1.2 ( 953103ML '
B
11953103\CUTAMEB01. WB1 04/01/98



WHC-SD-WM-DP-178, REV !

WORKBOOK PAGE: SAM7

Am 241 and Cm 243/244: LA-953-103 (A-5) LlQUID I SOLID SAMPLE_
St 257 | Date Counted “JlAm 241 AEA Frac. (C241)fF
SAMPLE ISample Volume in mL (SS) i '- \Am 243 AEA Frac. {C243)
T Rl T 01|Cm 243/244 AEAFrac.  {Cm)|
Tracer Volume in mL (SPKV)| = {Total AT Counts
“EiDigest D.F. {DDF} AT Count Time {min) (TCY - g
iTracer Book No. © 5118843 - |Background in cpm Bkgif U e
“AAm.243 Tracer Value (dpmimL) 7550.4|Am 241 cpm LU
|Detector Number Cor o sliam 243 cpm
(DetEff) 0.3163Cm 243/244 cpm
WAEA Count Time (min focin i 4RO
Am 241 UCIlL = 3.5452E+00

Cm 2431244 pCilL = < 1,2235E+00

A S ,
e v

: ”Relaﬂve Counting Error = Square Root of [(1/(Am-243 cpm * min)} + (1 / (Am-241 or Cm-243/244 cpm " min}}] * 1.96 * 100
o AAm 243 Tracer Recovery = [Total AT Counts / TC - Bkg) * (1/DetEff) * C243 * 100 / Am-243 Tracer Value * SPKV

Am 241 pCIImL = 3.55E-03 DETECTION
= 2.6% LEVELS
in pCiimbL
Am 241
< 1.22E-03 1.22E03
= 100.0% Cm 2431244
= 90.0% 1.22E-03
nalyst: AKL Date: 04/01/96

Signature of Chemist: ; 432:1 o _{& : Jl Ao JFR Date: D 4 T4
SAMPLEWB1REV 1.2 // 953103ML {

821

11953103\0UT\AMEB01. WB1 04/01/96



WHC-SD-WM-DP-178, REV.

WORKBOOK PAGE: DUPB

Am 241 and Cm 243/244: 1_A-953-103 (A-5) LIQUID / SOLID

5 dypa 7.7 ]Date Counted MAR-SD H6:::lAm 241 AEA Frac. {C2a1}}

l‘m- Sample Volume in mL ss)f uooIlAm 243 AEA Frac. (c2a3)}

YorkList. . Zjsample D.F. {DF) 1lcm 2431244 AEA Frac. icm)]

l 6801 ITracer Volume in mL (SPKV} 050 Total AT Counts i = :

W % Digest D.F. {DDF) 1.000AT Count Time {min) (TCY:- 3L
Tracer Book No. 118843 |Background in cpm Bkg)l . .0
|Am-243 Tracer Value {dpm/mL) 7550.4)Am 241 cpm PR R |

: Detector Number 13{Am 243 cpm
ZDetector Efficiency {DetEff} 0.3163[Cm 243/244 cpm &
IAEA Count Time (min)] 480
Am 241 pCilL = 3.3792E+00
Cm 2431244 uCill. = < 1.3691E+00

|
l%ﬂm T
-II_

1AM 241 pClimL = 3.38E03 DETECTION
elative Counting Error = 2.4% LLEVELS
in pCifmL
ANOTE: Cm-243/244 Result is a LESS THAN Value. Am 241
.{Cm 243/244 pCiml < 1.37E03 1.37E03
ARelative Counting Error 100.0% Cm 2431244
:]lAm 243 Tracer Recovery = 85.1% 1.37E-03
lAnalyst: AKL Date; 04/01/96
Signature of Chemist: (\‘1/[) - 62 g Q_M P JFR Date: 2 AN, 96
SAMPLEWB1REV12 ¢/ 953103ML 9 i
Eé.z <
119531030 UTMMEEDT WE1 04/01/96



©. H. Flileio
/- 96

Westinghouse Hanford Co.

GENERAL ALPHA ENERGY ANALYSTIS

Rev. 2.01
%HC-SD-WM-DP-W&, REV. |
DATA REDUCTION REPOR

SAMPLE
WL6801-5TD
File ID: 13al306.CNF

Counted on: 3/31/96 @18:20
Detector: AEAl13

Geometry number: 1

Count time: 28801. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 1700.2 1700.2 298.705 298.705 12.000 6.712 6.000 1.946
2 1165.8 1165.8 252.768 252.686 12.000 5.658 6.000 1.559
3 16.9 16.9 117.281 117.274 200.000 1.000 100.000 0.100
47 2.5 2.5 99.631 99.000 8.000 0.839 4.000 0.076
57 14.8 14.8 18.233 18.205 16.000 10.028 8.000 6.115

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Th228 0.538 5.400 5.455 -.0550.03 69.55 1.1 1223.0 0.551E-03

Am241 5.479 5.455 0.024 923.7 0.416E-03
2  Am243 0.368 5.270 5.248 0.0220.03 47.59 1.3 600.1 0.270E-03
3 Np237 0.010 4.640 4.639 0.0010.00 1.30 7.8 271.5 0,122E-03
4 227272 4.557 0.20 46.8
5 22272 4.193 0.48 14.3
Totals: 0.917 <--valid peaks only--> 118.44
DETECTOR CALIBRATION
Energy(MEV) = 4.111 + {(0.0045)*Channel
Energy range (MeV): 4.111 TO 6.415
Efficiency = 0.0801 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 62007.0 100.000
Smocthed 62010.5 100,006
Composite fit 57181.5 92.218
Residuals 4825.5 7.782

Analyzed by:

DM

823



- Spectrum 13a1306.CNF

1 Legend: Raw = .... Modeled Peaks =1,2,.., etc Display Max.: 11357.4
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Raw Data Dump for AEA Spectrum:

221
231
241
251
261
271
281
291
301
311
321
331
341
351
361l
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
130
5.
3.
9.
7.

71.
149.
260.
603.

1182.
248.
227.
427.

1146.

1626.
110.

16.

10.
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8.
8.
4.
11.
5.
10.
13.
11.
9.
8.
20.
21.
24.
30.
24.
46.
50.
58.
116.
172.
305.
753.
1275.
186.
241.
575.
1355.
563.
56.
14.
4'
8.
2.
8.
2.

3‘
4.

4.

0.

2.
5.
1.

1.

4‘
0.

4.

3.
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7
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7
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17. 19.
8. 5.
7. 6.
2. 7.

11. 6.
9. 8.
9. 8.

15. 8.
g. 16.
9. 15.

17. 14.

21. 14,

26. 15.

18. 12,

26. 27.

30. 41.

47. 36.

37. 56.

51. 45.

75. 75.

113. 116.
176. 206.
410. 455.
922. 974.
572. 352.
189. 214.
322. 353.
805. 849.
1697. 1846.
263. 220.

14. 20.

18. 6.
4. 5.
2. 5.
2. 4.
4. 6.
6. 5.
1. 0.
4. 1.
1. 3.
0. 2.
3. 3.
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10.
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GENERAL

Peak
ID
1
2
3
47
Peak
ID Isotope
1 AmZ41l
Pu238
2 Pu239
Am243
3
4
Totals:

)Kéié% 7326

Westinghouse Hanford Co.

DATA REDUCTION REPORT

ALPHA ENERGY ANALYSTIS

Rev. 2.01
WHC-SD-WM-DP-178, REV |

SAMPLE
WL6801-BLK

File ID: 6a6486.CNF

Counted on: 3/30/96 @ 1:56
Detector: AEAG

Geometry number: 1

Count time: 28803. Sec

Peak height

Initial Final Initial Final Initial Final Initial Final
17.8 17.8 300.173 300.173 30.000 49.002 15.000 2.450
1459.0 1459.0 254.174 254.168 20.000 15.953 10.000 3.339
14.3 14.3 112.385 112.327 202.000 1.000 101.000 0.100
3.4 3.4 g7.867 87.055 8.000 0.149 4.000 0.032

PEAK ANALYSIS

Peak center FWHM Tau

PEAK RESULTS

Peak Error Limit: 30%

AEA Peak Centroid Count %err Activity
Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
0.034 5.479 5.450 0.0290.22 3.31 4.9 15.4 0.692E-05

5.487 5.450 0.037 20,0 0.903E-05
0.883 5.147 5.243 -.0960.07 86.57 1.0 377.4 0.170E-03
5.270 5,243 0,027 381.2 0.172E-03
0.011 40604 0000 1.10 903 4-8 0-216E_05
2?7?77 4.491 0.13 62.9
0.928 <--valid peaks only--> 90.98

Energy (MEV)

DETECTOR CALIBRATION
= 4.099 + (0.0045)*Channel

Energy range {(MeV): 4.099 TO 6.403
Efficiency = 0.2294 CPM/DPM

Item
Raw spectrum
Smoothed
Composite fit
Residuals

TOTAL COUNT DATA:

Total % Recovery
47077.0 100.000
47076.2 99,998
43733.9 92.899

3343.1 7.101

Analyzed by: _

DM

8BGO



Spectrum 6a6486.CNF
! Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 11193.1

WHC-SD-wM-DF-178, REV. |
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Raw Data Dump for AEA Spectrum:

141
151
161
171
181
191
201
211
221
231
241
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
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69
113
150
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424
859

1383
804
118

32

15

13

4.

7
7
7
6
9
5
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v
5
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66.
111.
161.
267.
465.
941.

1543.
547.
121.

20.

22.

12.

11.

4.
9.
2.

WEOoOUNOTR OO
L[] » L] L] L] . L] . L] [ ] L]

MU W
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3.
6‘
5.
0‘
7‘
6.
10.
7.
13.
8.
10.
17.
10.
10.
16.
27.
41.
42.
69.
77.
126.
165.
267.
507.
1023.
1544.
474.
102.
23.
15.
11.
11.

6a6486 .CNF
5. 5.
7. 1.
2. 8.
6. 9‘
11. 9.
6. 9.
6. 6.
6. 6.
6. 7.
8. 6.
10. 14.
6. 15.
17. 13.
17. 18.
26. 20.
13. 32.
27. 33.
30. 40.
56. 70.
74. 84.
118. 123.
190. 189.
310. 336.
543. 556.
1640. 1139.
1490. 1483.
366. 287.
87. 71.
28. 13.
17. 11.
9. 10.
9. 9.
4. 8.
5. 6.
5. 8.
6. 6.
4. 4.
5. 4,
3. 6.
2. 6.
5. 5.
2. 3.
5. 6.
2. 4.
2. 3.
7. 4.
0. 7.
5. 5.
5. 2.
5. 7.

WHC-5D-WM-DP-178, REV. |

3. 3.
5. 6.
9. 7.
5. 7.
9. 2‘
10. 7.
16. 6.
12. 13.
12. 13.
11. 11.
10. 11.
15. 13.
11. 13.
22. 14.
17. 24,
32. 24.
37. 35.
43. 44,
60. 58.
81l. 81.
140. 142,
187. 216.
346. 374.
631. 637.
1198. 1253,
1401. 1267.
250. 222.
39. 43.
13. 13,
13. 7.
4. 10.
6. 7.
5. 10
7. 8
6. 8.
4. 9.
4. 5.
5. 4.
6. 2.
4. 4.
5. 5.
6. 5.
3. 6.
3. 2.
12. 6.
3. 2.
3. 3.
4. 5.
3. 5.
10. 8.
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W& ~J W
1 ] L] -

10.
6.
11.
17.
12.
17.
20.
24.
36.
31.
46.
72.
105.
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218.
377.
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1330.
1178.
157.
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Peak
ID
1?
27
3
4
5
67
Peak
ID Isotope
1
2
3 AmZ41
Pu238
4 Pu239
Am243
5
6
Totals:

22%%3’ z-3e P

Westinghouse Hanford Co.

GENERAL A

LPHA

E

Rev.

NERGY ANALYS
2-01

DATA REDUCTION REPORT

SAM

PLE

S96T1263-SAM
File ID: 7

Counted on:
Detector:
Geometry number: 1

a7101.CNF

3/30/96 @ 1:56
AEA7

IS

WHC-SD-WM-DP-178, REV. |

Count time: 28804. Sec
PEAK ANALYSIS
Peak height Peak center FWHM Tau

Initial Final Initial Final Initial Final Initial Final
13.4 13.4 368.025 368.025 30.000 48.326 15.000 20.709
3.2 3.2 363.658 363.174 6.000 0.000 3.000 1.868
284.9 284.9 297.847 297.847 20.000 16.491 10.000 3.550
1603.7 1603.7 251.569 251.532 18.000 13.009 9.000 3.668
16.8 16.8 159.099 158.922 120.000 1.000 60.000 0.100
2.2 2.2 147.879 146.671 8.000 0.809 4.000 1.055

PEAK RESULTS

Peak Error Limit: 30%

AEA Peak Centroid Count %err Activity
Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
2?77 5.801 0.94 9.2
22272 5.779 0.00 1000.

0.164 5.479 5.478 0.0010.08 16.77 2.2 111.8 0.504E-04
5.487 5.478 0.009 146.0 0.658E-04
0.758 5.147 5.265 -.1180.06 77.66 1.0 486.6 0.219E-03
5.270 5.265 0.005 491.5 0.221E-03
0.013 4,839 0.00 1.33 7.9 8.4 0.377E-05
22727 4.783 0.02 384.
0.935 <--valid peaks only--> 95.77
DETECTOR CALIBRATION
Energy(MEV) = 4.108 + (0.0046)*Channel
Energy range (MevV): 4.108 TO 6.464
Efficiency = 0.1596 CPM/DFM
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 49155.0 100.000
Smoothed 49161.9 100.014
Composite fit 46439.9 94.476
Residuals 2715.1 5.524
ANALYZED BY:
DM

8<3



Spectrum 7a7101.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 12234.5

WHC-SD-WM-DP-178, REV. |
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Raw Data Dump for AEA Spectrum:

1
11
21
31
41

221
231
241
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

0. 6. 7. 5.
7. 4. 5 8.
5. 8' 9l 3.
8. 6. 5. 7.
3. B. 7. 4.
15. 5. 8. 6.
10. 4. 4. 10.
5. 11. 6. 8.
3. 6. 7. 6.
11. 6. 10. 4.
3. 4. 5. 3.
2. 7. 4. 7.
g. 15. 9. 8.
3. 10. 7. 4.
10. 15. 10. 9.
14. 13. 15. 12.
21. 13. 12. 15.
22. 23. 19, 20.
26. 26. 33. 31.
44. 45, 43. 40.
52. 65. 51. 58,
93. 109. 106. 125.
204, 175. 213. 226.
372. 423. 462. 431.
875. 989. 1060. 11l62.
1740. 1722. 1636. 1553.
446. 362. 301. 254.
118. 113. 86. 99.
98. 121. 101. 124.
191. 237. 262. 237.
256. 222, 207. 187.
50. 48. 45. 35.
13. 12. 11. 14.
6. 6. 13. 8.
6. 17. 8. 8.
4. 12. 7. 6.
9. 14. l6. 18.
12. 8. 10. 6.
4. 5. 4. 5.
1. 4, 1. 2.
10. 4. 6. 7.
4. 6. 5. 4.
2. 5. 8. 4.
5. 6. 6. 1.
3. 2. 6. 6.
9. 3. 2. 4.
2. 5. 2. 3.
5. 4. 6. 3.
5. 6. 4. 3.
6. 5. 8. 6.
3. 0.

7a7101.CNF
14. 9.
4. g.
4. 5.
8. 8.
6. 8.
7. 6.
11. 3.
5. 6.
12. 7.
3. 13.
8. 6.
8. 5.
8. 11.
10. 11.
17. 14.
12. 15.
13. 19.
24. 31.
31. 26.
42. 54.
73. 94.
129. 147.
247, 268,
557. 589.
1189. 1386.
1471. 1242.
192. 230.
99. 100.
129. 173.
266. 304.
154. 136.
28. 27.
11' 12.
9. 10.
6. 7.
15. 13.
11. 9.
6. 8.
6. 9.
1. 7.
2. 7.
11. 4.
6. 6.
7. 12.
2. 4.
5. 4.
6. 8.
3. 1.
4. 4.
8. 7.

831

&IHC-SDBVYM—DP-ET.B, REV._{

6.
15'

OB O WO

11.

20.

B J W W RN UL
. » s o ®

5.

4. 4. 3.
4. 7. 10.
6. 5. 5.
7. - 5. 4.
8. 6. 7.
7. 7. 7!
5. 8. 11.
5. 7. 3.
8. 6. 11.
5. 6. 7.
10. 8. 10.
9. 15. 8.
12. 10. 9.
13. 18. 12.
22. 20. 17.
21. 15. 22.
34. 24. 38.
36. 36. 32.
52. 61. 58.
70. 90. B5.
131. 152. 190.
310. 353. 376.
650. 782. BOS.
1521. 1583. 1722.
889. 720. 528.
177. 164. 143.
101. 100. 117.
198. 186. 197.
316. 279. 281.
82. 84. 71.
18. 14. 10.
4. 11. 10.
13. 11. 4.
11. 8. 12.
9. 7. 6.
5. 13. 14.
7. 5. 7.
5. 5. 8.
4. 4. 5.
4. 4. 2.
4. 7. 4.
9. 5. 8.
9. 7. 7.
9. 8. 4.
5. 5. 7.
5. 4. 5.
5. 2. 4.
3. 5. 2.
3. 5. 5.



Peak
ID
1?
2
3
4
5
6
Peak
ID Isotope
1
2 Bi212
Po218
3
4 Am241
Pu2238
5 Pu239
Am243
6 U 238
U 235
Totals:

GENERAL

Westinghouse Hanford Co.

ALPHA

Fi

Rev -

SAMPLE

ENERGY
2.01

%éig T Z0 26

e

ANALYSTIS

WHC-SD-WM-DP-178, REV. )
DATA REDUCTION REPORT

S96T1263-DUP

le ID:

Counted on:

8aB8279.CNF

3/30/96 @ 1:57

Detector: AEAS
Geometry number:
Count time: 28803. Sec
PEAK ANALYSIS
Peak height Peak center FWHM
Initial Final Initial Final Initial Final

6.2 6.2 460.242 460.242 122.000 128.751

7.6 7.6 427.802 427.047 16.000 9.621
10.1 10.1 363.522 364.028 20.000 16.482

229.3 22%.3 297.651 296.561 22.000 20.504
1285.9 1285.9 250.802 250.363 18.000 14.816
16.2 16.2 42.866 41.984 356.000 108.966
PEAK RESULTS
Peak Error Limit: 30%

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95
2?7?77 6.185 0.69 10.8

0.013 6.040 6.036 0.0040.04 1.42 7.9
6.000 6.036 -.036

2277 5.752 1.11 11.2

0.162 5.479 5.449 0.0300.09 18.09 2.1
5.487 5.449 0.038

0.707 5.147 5.241 -.0940.07 79.01 1.0
5.270 5.241 0.029

0.015 4.184 4.303 ~-,.1190.49 1.64 7.1
4.386 4.303 0.083

0.896 <--valid peaks only--> 100.186

DETECTOR CALIBRATION

Energy (MEV)
Energy range (MeV):
Efficiency =

Item

Raw spectrum

Smoothed

= 4.114 + (0.0045)*Channel

4.114 TO

6.418

0.1972 CPM/DPM

TOTAL COUNT DATA:

Composite fit

Total

53657.0
53644.9
48944.1

832

Tau
Initial Final
61.000 64.37¢6

8.000 0.420
10.000 1.402
11.000 2.899

9.000 2.839

178.000 187.686
Activity

d/m uCi/ea
20.0 0.902E-05
7.2 0.325E-05
97.6 0.439E-04
127.4 (0.574E-04
400.7 0.180E-03
404.7 0.182E-03
10.8 0.486E-05
14.6 0.656E-05

% Recovery -

100.000
99.977
91.217



Residuals 4712.9 8.783

Analy!‘g-cllC :SD-WM-DP-178, REV.
DM

833



Spectrum 8a8279.CNF )
1 Le~end: Raw = .... Modeled Peaks =1,2,.., etc Display Max.: 9650.8

WHC-SD-WM-DP-178, REV. |
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Raw Data Dump for AEA Spectrum:

191
201
211
221
231
241
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

0. 0. 4.

4. 6. 4.

7. 11. 9.

9. 11. 15.
17. 24. 11.

9. 17. 16.
18. 12. 16.
18. 11. 18.
le. 15. 10.
17. 14. 20.
16. 19. 18.
23. 29. 15.
18. 34. 27.
28. 19. 29.
37. 37. 31.
44. 47. 45.
58. 58. 72.
66. 72. 80.
8l. 109. 98.
117. 102. 120.
161. 178. 171.

208. 201. 218.
315. 310. 353.
519. 553. 594.
949. 1058. 1098.
1382. 1423. 1197.
382. 361. 300.
133. 130. 120.
140. 119. 112.
199. 217. 215.

203. 198. 170.
36. 51. 38.
10. 10. 12.

8. 5. 12.
7. 7. 8.
13. 8. 3.
13. 10. 14.
12. 7. 7.
9. 3. 6.
2. 4. 4.
6. 5. 6.
6. 7. 6.
6. 8. 6.
6. 5. 9.
3. 4. 6.
5. 3. 5.
7. 6. 6.
5. 5. 6.
8. 3. 6.
4- 7. 6.
6. 0.

3.
12.

136.
157.
245.
364.
628.
1107.
1090,
227.
123.
127.
227.
144.
22.
10.
10.
17.
9.
14.

8aB8279.CNF
8. .
0. 4.
13. 13.
17. 15.
12. 16.
14. 12.
15. 17.
14. 19.
23. 15.
17. 18.
19. 25.
33. 32.
35. 23.
32. 38.
43. 48.
45. 41.
46. 65.
74. 67.
77. 88.
124. 127.
162. 171.
238. 251.
369. 402.
651. 708,
1219. 1240.
1000. 932.
207. 178.
95. 114,
152. 178.
240. 237.
128. 114.
19. 10.
12. 13.
2. 9.
13. 8.
l6. 11.
16. 14.
4. 5.
3. 3.
10. 4.
7. 5.
5. 2.
6. 7.
5. 7.
5. 8.
7. 7.
7. 1.
7. 1.
5. 4.
6. 3.

833

WHC-SD-WW-DP-178. REV. |
7. 3. 6. 6

4.
9‘
12.
14.
7.
15.
20.
19.
21.
26.
21.
34.
43.
38.
53.
38.
96.
84.
126.
217.
291.
433.
705.
1329.
790.
199.
107.
192.
253.
105.
14.
10.
4.
10.
10.
9.
9.
8.
8.

4.
14.

. 15.
6.
14.
19.
22.
14.
16.
29,
25.
25.
47.
51.
50.
70.
73.
83.
134.
201.
278.
428.
782.
1308.
676.
155,
114.
190.
229.
78.
16.
8.
5.
9.
16.
6.
9‘
6.
10.
4.
4.

5.
2.
3.
4.
6.
4.
4.

5.
9.
10.
9.
10.
13.
17.
27.
16.
21.
26.
35.
36.
38.
47.
68.
76.
104,
149.
195.
294.
462.
B878.
1310.
520.
136.
112.
200.
222.
61.
18.
3.
15.
6‘
15.
14.

tn
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6.
14.
11'

9‘
15.
19.
23.
27.
29.
28.
23.
31.
34.
43.

864.
1369.
456.
137.
134.
175.
207.
57.
22.
8.

7.
15.
11.
11.
5.
12.
2.



GENERAL

Peak
ID
1?
2
3
4
572
67
Peak
ID Isotope
1
2 Am241
Pu238
3 Am243
4 Np237
5
6
Totals:

Westinghouse Hanford Co.

ALPHA
Rev.

ENERGY
2.01

ANALYS

IS

DATA REDUCTION REPORTHC-SD-WM-DP-17g REV /

SAMFPLE
S96T1264-SAM
File ID: 9a9363.CNF

Counted on: 3/30/96 @ 1:58
Detector: AEA9
Geometry number: 1

Count time: 28804. Sec
PEAK ANALYSIS
Peak height Peak center FWHM Tau
Initial Final Initial Final Initial Final Initial Final
14.1 14.1 371.183 371.183 16.000 10.685 8.000 2.204
316.1 316.1 301.579 301.578 14.000 8.477 7.000 2.695
1758.5 1758.5 255.060 255.054 14.000 6.578 7.000 2.130

19.4 19.4 151.142 151.105 158.000 1.000 79.000 0.100

5.4 5.4 107.991 107.483 14.000 55.897 7.000 16.229

4.9 4.9 88.837 88.334 8.000 1.992 4.000 0.175

PEAK RESULTS
Peak Error Limit: 30%

AEA Peak Centroid Count %err Activity
Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
2?7 5.780 0.78 10.1

0.141 5.479 5.466 0.0130.04 12.95 2.5 62.3 0.281E-04

5.487 5.466 0.021 81.3 0.366E~-04
0.733 5.270 5.257 0.0130.03 67.25 1.1 307.1 0.138E-03
0.017 4.769 4.78% -.,0200.00 1.54 7.2 8.0 0.360E-05

2227 4.593 0.42 29.1

2727 4.507 0.40 20.2
0.890 <--valid peaks only--> 81.73
DETECTOR CALIBRATION
Energy(MEV) = 4.109 + (0.0045)+*Channel
Energy range {(MeV): 4.109 TO 6.413
Efficiency = 0.2212 CPM/DFM
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 44072.0 100.000

Smoothed 44073.1 100.003
Composite fit 40007.7 90.778
Residuals 4064.3 9.222

ANALYZED BY:
DM

536



Spectrum 9a9363.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 11847.7

WHC-SD-WM-DP-178, REV. |
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Raw Data Dump for AEA Spectrum: 9a9363.CNF WHC-SD-W&&-DP—T?BJ REV.{ 6

1 0. 0. 2. 3. 3. 3.
11 B. 6. 3. 5. 5. 7. 4. 5 2. 4.
21 6. 5. 2. 4 5. 4. 8. 3. 7. 8.
31 5. 3. 3. 4. 7. 12. 4. 6. 7. 4.
41 4. 4. 6. 7. 6. 6. 4. 6. 2. 7.
51 4. 7. 4. 8. 6. 3. 4. 9. 5. 9.
61 5. 5. 5. 8. 5. 10. 12, 7. 5. B.
71 7. 8. 5. 8. 11. 7. 7. 5. 7. 9.
81 6. 8. 5. 4. 11. 8. 10. 10. 14, 11,
9] 9. 6. 7. 10. 8. 10. 4. 9. 9. 14.
101 9. 6. 11. 7. 10. 9. 11. 15. 10. 9.
111 11. 7. 13. 6. 9. 9. 10. 12. 13. 17.
121 12. 14. 18. 12. 3. 10. 13. 14. 19. 14.
131 13. 11. 12. 22. 9. 15. 16. 16. 13. 22.
141 15. 7. 13. 22, 17. 17. 22, 12. 19. 18.
151 23. 18. 20. 17. 13. 17. 21. 23. 20. 17.
161 12. 23. 18. 15. 22. 21. 23. 21. 33. 24.
171 23. 25. 20. 29. 25. 25. 27. 31. 32. 35.
181 26. 36. 34. 46. 41. 45. 48. 34. 48. 45.
191 53. 50. 48. 50. 43. 47. 58, 57. 65. 53.
201 57. 6l. 79. 68. 65. 78. 72. 88. 96. 96.
211 98. 97. 112. 108. 109. 124. 120. 136. 142. 146.

221 146. 165. 171. 183. 185. 200. 181. 191. 223. 242,
231 259, 273. 320. 358. 373. 337. 425. 462. 514. 533.
241 553. 590. 702. 748. 832. 929. 1029. 1065. 1115. 1312.
251 1343. 1527. 1736. 1921. 1987. 1930. 1730. 1426. 978. 723.
261 492. 361. 291. 229, 225, 175. 171. 148. 141. 120.

271 114. 115. 81. 90. 79. 61. 63. 47. 52. 73.
281 63. 87. 69. 8l. 103. 97. 110. 90. 130, 113.
291 132. 143, 179. 203. 209. 196. 242, 220. 300. 332.
301 347. 364. 332. 271. 234. 159. 124. 114. 87. 83.
311 69. 62. 47. 43. 25. 20. 18. 11. 9. 8.
321 3. 9. 7. 3. 12, 8. 8. 5. 6. 2.
331 3. 7. 4. 4. 3. 4. 5. 4. 5. 4.
341 5. 9. 2. 2. 5. 8. 5. 2. 5. 3.
351 4. 8. 4. 3. 3. 10. 5. 8. 5. 8.
361 6. 10. 5. 9. 9. 8. 12. 15. 14, 10.
371 18. 15. 12. 12. 8. B. 7. 5. 2. 4.
381 5. 2. 2. 6. 5. 1. 2. 1. 2. 4.
391 0. 1. 3. 2. 2. 3. 7. 1. 1. l.
401 2. 3. 3. 1. 1. 1. 2. 3. 2. 3.
411 0. 2. 1. 1. 0. 1. 2. 3. 4, 2.
421 3. 1. 0. 5. 1. 5. 2. 4. 5. 3.
431 6. 2. 5. 3. 1. 0. 3. 1. 2. 0.
441 4. 3. 1. 2. 4. 1. 2. 3. 1. 4.
451 0. 0. 0. 2. 2. 6. 1. 3. 4. 0.
461 4. 0. 2. 4, 2. 1. 1. 2. 4. 1.
471 4. 1. 3. 5. 2. 2 2. 3. 2. 2.
481 1. 1. 3. 1. 3. 2. 2. 5. 3. 1.
491 4 2. 0. 1. 4. 2 0. 1. 3. 1.
511 1 0.

838



GENERAL

Westinghouse Hanford Co.

ALPHA ENERGY

‘/5£%§}, =z -Fo A6

ANALYSTIS

Rev. 2.0lwhe.SD-WM-DP-178, REV. |

DATA REDUCTION REPORT

SAMPLE
596T1264-DUP

File ID: 10a2527.CNF
Counted on: 3/30/96 @ 1:58
Detector: AEA10
Geometry number: 1
Count time: 28803. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 12.0 12.0 367.421 367.421 24.000 28.801 12.000 3.220
2 349.3 349.3 301.495 301.490 16.000 9.838 8.000 2.345
3 1903.8 1903.8 254.309 254.287 14.000 9.036 7.000 2.578
472 12.2 12.2 147.103 147.039 136.000 1.000 68.000 0.100
57 3.8 3.8 127.296 127.032 6.000 0.559 3.000 0.429
PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count S%err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate ¢/m @95 d/m uCi/ea
1 Cm243 0.011 5.779 5.764 0.0150.13 1.17 8.3 7.7 0.345E-05

Pu236 5.755 5.764 -.009 5.7 0.257E-05
2 Am241 0.159 5.479 5.467 0.0120.04 17.35 2.2 88.0 0.397E-04
Pu238 5.487 5.467 0.020 114.9 0.518E-04
3 Am243 0.768 5.270 5.255 0.0150.04 83.83 1.0 404.0 0.182E-03
4 s 4.772 0.97 9.2
5 2?2272 4.682 0.05 137.
Totals: 0.938 <--valid peaks only--> 102.34
DETECTOR CALIBRATION
Energy(MEV) = 4.110 + (0.0045)*Channel
Energy range (MeV): 4.110 TO 6.414
Efficiency = 0.2096 CPM/DPM
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 52382.0 100.000
Smoothed 52384.6 100.005
Composite fit 49618.9 94.725
Residuals 2763.1 5.275
Analyzed by:
DM

839



Spectrum 10a2527.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 14195.5

WHC-SD-WM-DP.176, REY, |
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Raw Data Dump for AEA Spectrum:
0.

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
31l
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0

5

3

1

9

8

4

3

1

4

7
10
11
4
12
10
21
20
17
29
58
76
160
360
794
1986
577
151
89
211
391
80
6

6

7

9

8

6

LN s Lo
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L) L) B = = s Y N

-
*
-
-
-
-
-
-
-
-
-
-
-
.
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*
L]
-
-
-
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-
.
-
-
-
L]
.
-
-
-
-
-
-
L]
3
.

4.
5.
10.
7.
7.

L WO O e =) OO0 b

LI T A L N B

7.
15.
11.
23.
12.
37.
39.
51.
87.

170.
369.
851.
1875.
460.
140.
110.
222.
378.
68.
12.
11.

6.

4.

8.
14.

1'

4.

4.

3.

3.

5
4
7
1
3
4

(%4}

M0~
L

BB b=
OO

39
53
97
190
387
934
2052
345
123
115
210
334
57
8

6

6

B ad B b B LR DO OO

-

»

6.

DD ~J b = O L) = ON WD

+ & 8 &5 = s 5 v =

5.

52.
88.
206.
464.
1024.
-1994.
306.
103.
103.
248.
348.
61.
8.

9.

4,

7.
14.

10a2527 .CNF
2. 2.
3l 5.
4. 5.
4. 4.
1. 4.
2. 5.
3. 3.
6. 4.
3. 6.
6. 7.
7. 5.
7. 8.
7. 10.
13. 5.
8. 12.
13. 14.
15. 14.
18. 18.
28. 30.
42. 34.
63. 81.
120. 97.
188. 242,
472. 505.
1171. 1204.
2062. 1934.
249. 263.
82. 71.
159. 141.
280. 301.
288. 195.
27. 22.
8. 7.
8. 4.
10' 5.
11. 6.
8. 12.
8. 8.
5. 0.
4- 5.
4. 5.
3. 1.
1. 3.
3. 0.
4. 4.
2. 3'
0. 5.
2. 3-
3. 1.
4. 5.
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WHC-SD-WM-DP-178, REV. |
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1.
6.
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2.

6.
1.

9.

3.

9.

5.
15.
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15.
12.
16.
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18.
49.
88.
126.
208.
533.
1335.
1826.
219.
68.
127.
319.
138.
22.
6‘
9.

99
134
249
609

1505
1502
227

83
162
339
138

22

6

2
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153
280
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G

Wwestinghouse Hanford Co.

GENERAL ALPHA ENERGY ANALYS

Peak
ID
17
2
3
4
57
Peak
ID Isotope
1
2 Am241
Pu238
3 Am243
4 Np237
Pu242
5
Totals:

Rev. 2.01
DATA REDUCTION REPORT
SAMPLE

S96T1265-SAM
File ID: 11a3922.CNF

Counted on: 3/30/96 @ 1:59
Detector: AEAll

Geometry number: 1

Count time: 28806. Sec

PEAK ANALYSIS

F-30 2P¢

IS

WHC-SD-WM-DP-178, REV, |

Peak height Peak center FWHM Tau
Initial Final Initial Final Initial Final Initial Final
11.1 11.1 367.914 367.914 22.000 6.030 11.000 0.791
275.4 275.4 299.509 299.505 14.000 9.824 7.000 2.238
1525.,9 1525.9 252.497 252.472 14.000 8.505 7.000 2.303
13.7 13.7 179.616 179.101 36.000 68.731 18.000 26.666
2.6 2.6 172.359 172.359 6.000 0.000 3.000 2.448

PEAK -RESULTS
Peak Error Limit: 30%

AEA Peak Centroid Count %err Activity
Frac Exp. Obs. Diff. FWHM Rate c/m 095 d/m uCi/ea
22727 5.761 0.78 10.1

0.161 5.479 5.453 0.0260.04 14.05 2.4 335.1 0.151E-03
5.487 5.453 0.034 437.4 0.197E-03
0.780 5.270 5.241 0.0290.04 68.24 1.1 1545,5 0.696E-03
0.013 4.769 4.911 -.1420.31 1.14 22.7 29.5 0.133E-04
4.891 4.911 -.020 25.7 0.116E-04
22727 4.881 0.00 1000.
0.954 <--valid peaks only--> B3.43
DETECTOR CALIBRATION
Energy(MEV) = 4.105 + (0.0045)*Channel
Energy range (MeV): 4.105 TO 6.409
Efficiency = 0.0446 CPM/DPM
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum : 42005.0 100.000
Smoothed 42008.4 100.008
Composite fit 40432.1 96.255
Residuals 1572.9 3.745

Analyzed by:

DM

842



Spectrum 11a3922.CNF
l Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 11528.9

WHC-SD-WM-DP-178, REV. |
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Raw Data Dump for AEA Spectrum:

1
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
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

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

15.
27.
39.
82.
135,
334.
809.
1578.
241.
76.
90.
197.
294.
41.
6.
0.
5.
5.
12.
6.
2.

W
.

BmOFWEeRNWWWHEN

« * 4 B B = & & & & »

0.
2.
3.
2.

89.
153.
380.
815.

1621.
223.

85.

96.
195.
255,

29,

4.
7.
5.
8.

11.

n
.

OO FFMRWNEBWEBO O

56.
80.
171.
403.
920.
1606.
187.
64.
Bl1.
206.
238.
19.
6.
6.
6.
5.
14.
4.
2.

—
.

MR = =00 W

6. 4. 4.
6. 2. 3.
4. 4. 3.
2' 3. 2.
2. 1. 0.
2. 7. 3.
5. 6. 4.
3. 3. 6.
2. 3. 3.
4. 2. 4.
8. 5. 6.
5. 4. 5.
5. 9. 9.
8. 7. 12.
5. 10. 8.
17. 17. 15.
14. 12. 9.
12. 16. 11.
19, 16. 24.
35. 33. 28.
49. 40. 61.
98. 115. 108.
169, 183. 235.
427. 449. 471.
1005. 1075. 1277.
1644. 1485. 1201.
198. 169. 151.
72. 55. 79.
126. 108. 116.
236. 268. 267.
172, 126. 93.
25. 14. 20.
5. 4. 8.
6. 3. 8.
1. 6. 5.
5. 6. 5.
11. 6. 9.
1. 1. 3.
1. 3. 2.
4- 1. 3.
4. 1. 4.
1. 0. 1.
2. 5. 8.
3. 0. 3-
2. 2. 3.
2. 0. 1.
5. 4. 2.
1. 3. 2.
4. 2. 3.
5. 1 3.
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18. 27.
28. 28,
36. 57.
62. 76.
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4. 4.
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GENERAL

Peak
ID
1
2
3
472
57
6?
Peak
ID Isotope
1 Am241
Pu238
2 Am243
3 Np237
4
5
6
Totals:

West

ALP

inghouse Hanford Co.

ENERGY
2.01

H A
Rev.

T -Fo "L

ANALYSTIS

WHC-SD-WM-DP-178, REV. ]
DATA REDUCTION REPORT

SAMFLE
$96T1265-DUP
File ID: 12al268.CNF
Counted on: 3/30/96 @ 1:59
Detector: AEAL2
Geometry number: 1
Count time: 28801. Sec
PEAK ANALYSIS
Peak height Peak center FWHM Tau
Initial Final Initial Final Initial Final Initial Final
298.1 298.1 300.184 300.184 18.000 12.389 9.000 2.760
1694.7 1694.7 253.728 253.697 14.000 9.334 7.000 2.270
29.6 29.6 144.985 144.908 162.000 1.000 81.000 0.100
5.2 5.2 127.359 126.847 6.000 0.419 3.000 0.164
5.4 5.4 108.198 107.705 6.000 0.808 3.000 1.652
4.5 4.5 98.805 98.324 10.000 0.629 5.000 1.389
PEAK RESULTS
Peak Error Limit: 30%

AEA Peak Centroid Count %err Activity
Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
0.145 5.479 5.465 0.0140.06 16.16 2.2 117.0 0.527E-04

5.487 5.465 0.022 152.8 0.688E-04
0.737 5.270 5.256 0.0140.04 82.29 1.0 565.8 0.255E-03
0.021 4.769 4.767 0.0020.00 2.34 5.9 18.3 0.826E-05
7222 4.685 0.12 96.8
7?2722 4.599 0.05 168.
227 4.557 0.04 195.
0.902 <--valid peaks only--> 100.79
DETECTOR CALIBRATION
Energy(MEV) = 4.115 + (0.0045)*Channel
Energy range {(MeV): 4.115 TO 6.419
Efficiency = 0.1469 CPM/DPM
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 53613.0 100.000
Smoothed. 53618.3 100.010
Composite fit 48482.5 90.430
Residuals 5130.5 9.570
ANALYZED BY:
DM

845



Spectrum 12al1268.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 12743.2

WHC-SD-WM-DP-178, REV, |
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Raw Data Dump for AEA Spectrum:

251

361
371
381
391
401
411
421
431
441
451
461
471
481
491
511
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52.
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195.
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52‘
6.
5.
5.
4.
8.
8.
4.
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5.
9.
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6.
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93.
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42.
8.
10.
4.

11.
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clu M\QUCL_
03,2096 14.54 WHC-SD-WM-DP-178, REV. | Page:
A-(004-1
‘ LABCORE Data Entry Template for Worklist# 6803

Analyst: ﬂIKL, Inst‘rument:/ AMO1 /% Book# (OL“gLB
Method: LA-953-103 Rev/Mod ﬁé B

Worklist Comment: AY-101, Determine sample size using ludlum. new

& Type Sample# R A Test Matrix Groupi# Project

1 STD @AM24101 LIQUID

2 BLNK @AM24101 LIQUID

3 SAMPLE 896T001359 0 @AM24101 LIQUID 96000257 AY-101 GRAB

Analytes Requested: AM24101 , AM241(01E, AM24101T
4 DUP 896T001359 0 @AM24101 LIQUID

5 SAMPLE S596T001360 0O @AM24101 LIQUID 96000257 AY-101 GRAB
Analytes Requested: AM241(1 , AM24101E, AM24101T

& DUP 596TC01360C O @AMZ24101 LIQUID

Final page for worklist # 6803

Qéﬂt CW M9/t AQO_QMM ) o
Analyst Signature Date Analysy/'S ure Date
e oo o

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliguot Code.

8548



worklistdata Version 0.0 05/16/95 “ ) i Page:
04/02/96 10:34 WHC-SD-WM-DP-178, REV. | 8

LABCORE Completed Worklist Report for Worklist# 6803

Analyst: akl Instrument: ABI13 Book# J 0 4 B3
Method: / A-95%-jp3 Rev/iMod 45 _

Worklist Comment: AY-101, Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
1 &ETD 0] BAM24101 AM24101 LIQUID 3.07E-02 3.15E-2 1942.610 % Recovery
1 sTD 0 @AM24101 AM24101T LIQUID 100. B.5BE+D1 85.800 % Recovery
1 gD 0  @AM34101 AM24101E LIQUID 1.0 1.45E400 . 1.450 % Ct, Errox
2 BLNK 0 @MM24101 AM2410) LIQUID 1 <1l.09E-3 uCi/mL
2 BLNK 4] @AM24101 AM24101T LIQUID 100.0 8.76E+01 87.600 % Recovary
2 BLNK 0 @AM24101 AM24101E LIQUID 1.0 1.00E+02 100,000 % Ct. Error
3 SAMPLE  S9ETO01359 0  @AM24101 AM24101 LIQUID H/A 3.29%8-03 1.7508-003 uli/mL
3 SAMPLE S96T001369 O @AM24101 AM24101E LIQUID NZA 3.15E+00D 0.000 % Ct. EBrror
3 SAMPLE  B96T001359 0  @AM24101 AM24101T LIQUID N/A 6.90E+0) 1.000e-007 % Recovery
4 DOP S96T001359 0  ©AM24101 AM24101 LIQUID 3.29E-3 3.31E-3 0.510 RPD
a puP S96TO01355 0  @AMZ4101 AM24101T- LIQUID 100.0  9.08E+01 90.900 % Recovery
4 DUP §£96T00135% O @AM24101 AMZ4101E LIQUID 1.¢ 2.90E+00 2.500 % Ct. Error
5 SAMPLE  S96T001360 0  ®AM24101 AM24101 LIQUID N/A 3.13E-03 1.2208-003 uCi/mL
5 SAMPLE  £96T001360 0  ®AM24101 AM24101E LIQUID N/A 3.02E+00 £.000 % Ct. Error
5 SAMPLE  S96T001360 0  ®AM24101 AM24101T LIQUID N/A 9.19E+01 1.0008-007 % Recovery
6 DUP S96T001360 O @AM24101 AM24101 LIQUID 3.13E-3 3.09E-3 1.290 RPFD
& DUP S96TDO1360 0  @AM24101 AM24101T LIQUID 100.0  9.65E+D1 96.500 % Recovery
& DUP S96TO0013&0 0 @AM24101 AM24101E LIQUID 1.0 2.81E+00 2.810 % Cr. Error
- L4

Final page for worklist# 6803

Analyst Signature Date Analyst Signature Date

TR
(M%. Ka Lyn 3 dgn 5¢
e wer signature ate i

Units shown for QC (BLK/BKG) may not reflect the actual units.

5439



WHC-SD-WM-

DP-178, REV. |

WORKBOOK PAGE; STD1

Am 241 and Cm 243]244 LA-953-103 (A-5) LIQUID
7 -'-:MAR-30-96 -JlAm 241 AEA Frac. {C241)|:
ISS) A0 oleAm 243 AEA Frac. (c2a3)[
RIE lcm 2431244 AEA Frac. {cm)[
(SPKV) 0.050{Total AT Counts i
% BEGOO! i (DDF) 1.000{AT Count Time (min) (Tc)l
l -:118B43 .. |Background in cpm (Bkg)j =
" {dpm/mL}) _7550 4 Am 241 cpm
[Detector Number T 13]Am 243 cpm
g2 Detector Efficiency (DetEff) 0.3163Cm 243/244 cpm
96002503 Standard Book No J104B43 . |AEA Count Time fmin T 18¢
';{;'?,’T,,, 7. . \Standard Value in uCifmL 0.03067| Am 241 pCilL = 3.1523E+01
Cm 2437244 pCliL = < 3.0515E+00

Relative Gounting Error = Square Root of [(1/{Am-243 cpm * min)) + (1 / (Am-241 or Cm-243/244 cpm * min))] * 1.96 * 100
Am 243 Tracer Recovery = (Totat AT Counts / TC - BKg) * (1/DetEff) * C243 " 100 / Am-243 Tracer Value * SPKV

Am 241 pClimi = 3.15E-02 DETECTION
iRelative Counting Error = 1.5% LEVELS
in uCi/mL
fe:aiplets “INOTE: Cm-243/244 Result is a LESS THAN Value Am 241
I Cm 243/244 uCilmL < 3.05E-03 3.05E-03
|Relative Counting Error = 100.0% Cm 243/244
{Am 243 Tracer Recovery = 835.8% J.05E-03
lAnalyst: AKL Date: 04/01/96
Signature of Chemist: } T JFR Date: 3 M 9‘4
STANDARD.WB1 REV 1.2/ gsatoamL ¢ |
850
13953103\0UTAMEB03 WEB1 0401786



WHC-SD-WM-DP-17¢. REV. |

WORKBOOK PAGE: BLANK2

Am 43/244: LA-953-103 (A-5) LIQUID / SOLID
it v o Date Counted & MAR-30-96 “JAm 241 AEA Frac. {C241) 1500
iSample Volume in mL (88)|: 1 000 Am 243 AEA Frac. {Caanfl -
iSampile D.F. DR}~ -+ - '101]Cm 243/244 AEA Frac. (Cm)fiii
iITracer Volume in mL (SPKV}[ o o' 050 Total AT Counts :
. AestOode . . |Digest D.F. (DDFY] - - 1.000{AT Count Time {min) (re)|
A Tracer Book No. i 1418843 |Background in cpm (Bkg) |
lAm-243 Tracer Value {dpmimL) 7550.4 /Am 241 cpm
IDetector Number o “13{Am 243 cpm
stchNiimber’ ¢ iDetector Efficiency {DetEff) 0.31 §3|Cm 243/244 cpm
| IAEA Count Time (min)j
Z ' Am 241 UCilL = < T 0863E+00
Cm 243/244 pCilL = < 1.0863E+00

Z1Am 241 |CifL = (C241 * Am-242 Tracer Value * SPKV * DF * DDF * (1000mL/L}} / (C243 * S§ * (2220000dpm/uCi))
i {Cm-243/244 CIUL = (Cm * Am-243 Tracer Value " SPKV * DF * DDF * (1000mL/L}) / (G243 * S5 * (2220000dpm/pCi))

Relative Counting Error = Square Root of [{1/(Am-243 cpm * min)} + (1 / (Am-241 or Cm-243/244 cpm * min))] * 1.96 * 100
i §Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg) * (1/DetEf) * €243 * 100  Am-243 Tracer Vajue * SPKV

IAm 241 HClI/mL = < 1.09E-03 DETECTION
,m Relative Counting Error = 100.0% LEVELS
L : in uCiimL
INOTE: Cm-243/244 Result is a LESS THAN Value. Am 241
{Cm 243/244 pCiimL < 1.09E-03 1.09E-03
4Relative Counting Error = 100.0% Cm 2431244
{Am 243 Tracer Recovery = 87.6% 1.09E-03

'Avm '

Analyst: ) o AKL Date: 04/01/96
[Signature of Chemist: Mw k 2 jx-q/—.:v JFR Date: 2 AN~ P4
BLANKWB1REV12 /  953103ML ¢ i

185310NOUTVAMEB03. WB1

851

04/01/96



WHC-SD-WM-DP-178, REV |

WORKBOOK PAGE: SAM3

B papt T Ly
d., 1 fjn-.ﬂa.l.h .JJ..

lem.243/244 yein =

Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID / SOLID SAMPLE
LA |Date Counted AR-so-%::g: Am 241 AEA Frac. {Cad1)i -~ .
Sample Volume in mL -[SS) - 1.000]Am 243 AEA Frac. {C243) "531"3 E
JoEicL iSample D.F, {DF) | - 101Cm 243/244 AEA Frac. {Cmyl: 0
6803 [Tracer Volume in mL (SPKW)| . - . 0.050]Total AT Counts e
sHC¢ Digest D.F. {DDF) 1.000 /AT Count TIme {min) )
ITracer Book No. 2118843 1Background in cpm {Bkg)f -
Am-243 Tracer Value {dpmimL} 7550.4 [Am 241 cpm '
iDetector Number | - '131Am 243 cpm
[Detector Efficiency {DetEff) 0.3163 [Cm 243/244 cpm |
IAEA Count Time {min}j 480:
~_Am 241 pCilL = 3. 2699E+00
Cm 243/244 pCill. = < 1.7522E+00

Am 241 pClmL = 3.29E03 DETECTION
iRelative Counting Error = 3.1% LEVELS
in pCifmL
NOTE: Cm-243/244 Result is a LESS THAN Value. Am 241
- iCm 243/244 pCilmL < 1.75E-D3 1.75E-03
;#|Relative Counting Error = 100.0% Cm 2431244
JAm 243 Tracer Recovery = 69.0% 1.75E-03

ZjAm-241 UCi/L = (C241 * Am-243 Tracer Vatue * SPKV * DF * DDF * {1000mLiL)) / (G243 * §$ * (2220000dpm/pCi))
{Cm * Am-243 Tracer Value * SPKV * DF * DDF * {1000mL/L)) / {C243 * S5 * (2220000dpm/iiCi))

iAnalyst;

AKL

Date:

04/01/96

Q;Lx—&

[Signature of Chemist. (Mt

JFR

Date:

3

SAMPLE.WB1 REV 1.2// RTETT

118531030UNAMBB03. WB1

8§52

04/01/96

4’01, S¢




WHC-SD-WM-DP-178, REV |

WORKBOOK PAGE: DUP4

Am 241 and Cm 243/244: LA-953-103 {A-5) LIQUID / SOLID
2227227 Date Counted - 'MAR-30-96. - [[Am 241 AEA Frac. {C24n)j. - - 00
|Sample Volume in mL (8S)[:: - 1.000/Am 243 AEA Frac. {C243)}
| i NIt 7 /lSample D.F. (DF)| - .. " 401|Cm 243/244 AEA Frac. icml
Tracer Volume in mL {SPKV) |- o 0.050(Total AT Counts PRI
ekt Osde - Digest D.F. (DDF) 1.000 AT Count Time (min) eyl s
- [Tracer Book No 118B43 " ‘|Background in cpm (Bkg)| .
Am-243 Tracer Value {dpm/mL) 7550.4|/Am 241 cpm L
Detector Number s - 13Am 243 cpm
Detector Efficlency (DetEff) 0.3163|Cm 243/244 cpm 0
96002503 WAEA Count Time fmin) oo 480
Ry Am 241 pCilL = 3.3085E+00
Cm 243/244 pCilL = < 1.1237E+00

Relative Counting Error

NOTE: Cm-243/244 Result is a LESS THAN Value.

4Cm 243/244 pCilmL
|Relative Counting Error

IIAm 243 Tracer Recovery

A31E-03 DETECTION
2.9% LEVELS
in uCiimL
Am 241
< 1.12E-03 1.12E-03
100.0% Cm 2431244
90.9% 1.12E-03

nalyst:

AKL - Date: 04/01/96

Signature of Chemist:

JFR

SAMPLEWB1 REV 1.2 953103ML

1N8531030OUTAMBER03 WB1

Date: 3 ;LP@_? ‘.

553

04/01/96



WHC-SD-WM-DP-178, REV. |

WORKBOOK PAGE: SAMS

Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID / SOLID SAMPLE
TN “{Date Counted +::MARE30:96 - iAm 241 AEA Frac. (Caan)f . .. 014
|sampie Volume In mL ss)f o4 oooliAm 243 AEA Frac. [C243)}: : 0788
DR} ' Cm 2431244 AEA Frac, cmf
{SPKW): i 0{Total AT Counts
(COR)L -~ - AT Count Time {min) (1C)
T ~:{Background in cpm {Bkg){
{dpmimL) 7550 4[Am 241 cpm
T 131Am 243 cpm
(DetEfh 0.3163|Cm 243/244 cpm
IAEA Count Time {minyji ;
Am 241 pCill. = 3.1269E+00
Cm 243/244 pCilL = < 1.2158E+00

lAm-241 uCill = (G241 * Am-243 Tracer Value * SPKV * DF * DDF * {1000mLIL)) / (C243 * $S * (2220000dpm/pCi))
JCm-243/244 pCHL = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L}) / (C243 * §S * (2220000dpmiuCi))

‘JRelative Counting Error = Square Root of [{1/{Am-243 cpm * min}} + (1 / {(Am-241 or Cm-243/244 cpm * min))] ~ 1.96“ 100
hm 243 Tracer Recovery = (Total AT Counts / TC - Bkg) * (1/DetEff) * C243 * 100 / Am-243 Tracer Value * SPKV

JAm 241 pCHmL = 3.13E-03 DETECTION
Relative Counting Error = 3.0% LEVELS
in yCi/mL
NOTE: Cm-243/244 Result is a LESS THAN Value. ‘ Am 241
ICm 243/244 uCilmL < 1.22E-03 1.22E03
Relative Counting Error__ = 100.0% Cm 2431244
[Am 243 Tracer Recovery = 91.9% 1.22E-03
AY-1 01
Analyst: AKL Date: 04/01/96
Sighature of Chemist: i { Lo JFR Date: 3 A0n Y6
SAMPLE WB1 REV 1.2 953103ML d /
854

953100 UNAMEBD3 WB1 04/01/96



WHC-SD-WM-DP-178, REV. |

WORKBOOK PAGE: DUP6E

[Cm-243/244 pCiiL =

Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID / SOLID
v Date Counted i "MAR-SO-QG ----- “JAm 241 AEA Frac, {C241) 5
i_ﬂﬂ- Sample Volume in mL ss)f i 1.000 Am 243 AEA Frac. (C243){
WMotchARt. . |sample D.F. DR} 101 {lCm 243/244 AEA Frac. {cmi
Tracer Volume in mL [SPKV)): 5 0.050 Total AT Counts [
gest D.F. {DDF){ - 1.000[AT Count Time {min) {TC}
[tracer Book No. f.1118B43: . [Background in cpm (Bkg}k
Am-243 Tracer Value (dpmimL) 7550.4(Am 241 cpm
|Detector Number o CTM3lAm 243 cpm
{DetEff) 0.3163Cm 243/244 cpm i
IAEA Count Time {min}} v R0
Am 241 uCilL = 3.0936E+00
Cm 2431244 uCillL = < 1.0404E+00

jAm-241 pCI/L = (C24% * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)) / (C243 * S§ * (2220000dpm/yCil)
(Cm = Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L}} / {C243 * SS * (22200004 pm/Ci))

""f'ReIative Counting Error = Square Root of [{1/(Am-243 cpm ™ min)) + {1/ (Am-241 or Cm-243/244 cpm * min})] * 1.96 * 100
Z4Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg)} * {1/DetEff) * G243 * 100 / Am-243 Tracer Value * SPKV

Am 241 upClimL = 3.09E-03 DETECTION
Jﬁ%m Relative Counting Error = 2.8% LEVELS
| in pCiimL
NOTE: Cm-243/244 Result is a LESS THAN Value, Am 241
Cm 243/244 uCiimL < 1.04E-03 1.04E-03
ZfRelative Counting Error = 100.0% Cm 2431244
[Am 243 Tracer Recovery = 96.5% 1.04E-03
Analyst: N AKL Date: 04/101/06
Signature of Chemist: }Lgﬁm_ﬁg‘%&ﬂ_ JER pate: 3 AL 9.
SAMPLEWB1REV12 ¢ 953103ML v
855

11953 100OUTAMEB03 WB1 04/03/96



%@- B-Ba "774,-
Westinghouse Hanford Co. z

GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.01 ,
WHC-8D-W-DP-17¢, REY
DATA REDUCTION REPORT
SAMPLE
WL6803-STD
File ID: 19al1990.CNF
Counted on: 3/30/96 @ 7:49
Detector: AEA19
Geometry number: 1
Count time: 28802. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 3278.8 3278.8 300.371 300.371 10.000 5.171 5.000 2.436
2 2158.5 2158.5 254.924 254.909 12.000 4.363 6.000 2.019
PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate ¢/m @95 d/m uCi/ea
1 Pu238 0.602 5.487 5.468 0.0190.02 97.70 0.9 1397.4 0.629E-03

Am241 5.479 5.468 0.011 1070.4 0.482E-03
2 Am243 0.382 5.270 5.258 0.0120.02 62.05 1.1 645.5 0.291E-03
Totals: 0.984 <--valid peaks only--> 159.74
DETECTOR CALIBRATION
Energy(MEV) = 4.086 + (0.0046)*Channel
Energy range (MeV): 4.086 TO 6.441
Efficiency = 0.0971 CPM/DPM
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 77921.0 100.000
Smoothed 77921.3 100.000
Composite fit 76681.8 98.410
Residuals 1239.2 1.590
Analyzed by:
ALJ

856



Spectrum 19a1990.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 22827.7

WHC-5D-WM-DP-17g, REV |
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t for AEA Spectrum: 19a1990.CNF WHC-SD-wWM-De-
Raw Data Dump for pectrum a o D V}[M De 17&' REV IO.

1 0. 0. 1. 1. 0. 0.
11 1. 0. 0. 2. 0. 1. 1. 2. 0. 2.
21 0. 1. 1. 1. 0. 0. 1. 0. 2. 0.
31 1. 3. 0. 2. 1. 0. 1. 2. 1. 1.
41 0. 1. 1. 2. 1. 0. 1. 0. 0. 0.
51 3. 1. 2. 1. 2. 2. 1. 2. 2. 1.
61 3. 0. 2. 0. 1. 1. 2. 0. 2. 1.
71 0. 1. 2. 2. 2. 4. 0. 3. 0. 1.
81 1. 1. 0. 1. 1. 1. 3. 2. 1. 3.
91 1. 0. 0. 1. 1. 2. 1. 2. 0. 0.
101 1. 2. 1. 0. 1. 2. 2. 0. 3. 2.
111 2. 1. 1. 3. 1. 0. 0. 0. 2. 2.
121 4. 2. 2. 3. 1. 1. 1. 4. 2. 1.
131 1. 1. 1. 1. 1. 1. 2. 6. 3. 0.
141 2. 1. 3. 4. 3. 1. 4. 1. 0. 0.
151 1. 2. 0. 0. 0. 2. 4. 0. 3. 1.
lel 1. 4. 5. 4. 2. 1. 2. 2. 2. 3.
171 1. 1. 5. 3. 3. 3. 3. 2. 3. 2.
181 0. 1. 5. 3. 6. 2. 2. 4. 5. 2.
191 1. 4. 3. 1. 6. 5. 2. 8. 3. 3.
201 4. 6. 4. 6. 5. 5. 6. 5. 6. 4.
211 11. 6. 11. 7. 13. 5. 15. 18. 20. 8.
221 17. 20. 21. 23, 32. 47. 38. 41. 49, 71.

231 70. 96. 117. 144. 177. 194. 227, 248. 283. .
241 420. 490. 549. 672. 815. 946. 1027. 1194. 1286. 1535.

[#Y]
u
[=)]

251 1735. 2025. 2177. 2325. 2409. 2444. 2149. 1557. 769. 360.
261 226. 169. 142. 128. 119. 113. 117. 118. 87. 100.
271 92. 97. 97. 84. 93. 104. 172. 134. 197. 256

281 299. 331. 376. 423. 487. 577. 692. 807. 929. 1107:
291 1368. 1499. 1670. 1855. 2213. 2371. 2756. 3162. 3427. 3723.
301 3722. 3487. 2794. 1742. 9717. 631. 465. 411. 345. 281.

311 238. 168. 109. 82. 55. 26. 6. 0. 0. 0.
321 0. 0. 0. 1. 0. 0. 1. 1. 0. 0.
331 0. 0. 1. 0. 0. 0. 0. 0. 0. 1.
341 0. 0. 0. 0. 1. 1. 0. 2. 2. 0.
351 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.
361 1. 1. 1. 1. 1. 0. 0. 2. 1. 0.
371 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
431 0. 1. 0. 0. 0. 1. 0. 0 o. 0.
441 0. 0. 0. 0. 0. 0. 0. 0 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0 0. 0.
461 0. 0. 1. 0. 0. 0. 0. 0 0. 0.
471 0. 0. 0. 1. 0. 0. 0. 1 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.

853



GENERAL

ID Isotope

Y s Za
Westinghouse Hanford Co.

ANALYSIS

WHC-SD-Wi-DF-178. REV |

ENERGY
2.01

ALPHA
Rev.

DATA REDUCTION REPORT
SAMPLE

WL6803-BLK
File ID: 20a2019.CNF

Counted on: 3/30/96 @ 7:50

Detector: AEAZOQ
Geometry number: 1
Count time: 28801. Sec
PEAK ANALYSIS
Peak height Peak center FWHM Tau
Initial Final Initial Final Initial Final Initial Final
1373.0 1373.0 255.192 255.192 12.000 4,935 6.000
16.0 - 16.0 143.035 142.946 156.000 1.000 78.000
PEAK RESULTS
Peak Error Limit: 30%
AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m
0.902 5.270 5.256 0.0140.02 57.66 1.2 3049.3
g.020 4.740 0.00 1.27 8.0 - 66.4
0.921 <--valid peaks only--> 58.93

DETECTOR CALIBRATION

Energy(MEV) = 4,082 + (0.0046)*Channel
Energy range (MeV): 4.082 TO 6.438
Efficiency = 0.0191 CPM/DPM

TOTAL COUNT DATA:

1.256
0.100

Activity
uCi/ea

0.137E-02

0.299E-04

Item Total % Recovery
Raw spectrum 30697.0 100.000
Smoothed 30699.3 100.008
Composite fit 28285.5 92.144
Residuals 2411.5 7.856
Analyzed by:
‘ ALJ

553



Spectrum 20a2019.CNF _
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 9688.6

WHC-3D-WM-DP-178, REv |
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Raw Data Dump for AEA Spectrum:

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

101 7. 8. 5. 2.
111 8. 6. 7. 9.
121 8. 10. 8. 8.
131 15. 13. 14, 10.
141 18. 15. 19. 19.
151 17. 12. 17. 17.
161 12. 22. 27.  20.
171 20. 22. 33. 28.
181 30. 40. 37. 34,
191 38. 32. 40. 46.
201 64. 53, 72. 79.
211 81. 116. 84.  121.
221 130. 139. 143.  158.
231 281. 271. 289. 289.

241 531. 564. 624. 700.
251 1163. 1221. 1292. 1444.

261 161. 110. 104. 94.
271 28. 21. 14. 5.
281 0. 1. 0. 0.
291 5 2. 3 0.
301 2 2. 4 1.
311 1 0. 0 0.
321 0. 0. 0. 0.
331 0 0. 0 0.
341 0 0. 0 1.
351 1, 0. 0. 1.
361 0 0. 0. 0.
371 0 0. 0. 0.
381 0 0. 0. 0.
391 0 0. 0. 0.
401 0 0. 0. 0.
411 0 G. 0. 0.
421 0 0. 0. 0.
431 0 0. 0. 0.
441 0 0. 0. 0.
451 0. 0. 0. 0.
461 0. 0. 0. 0.
471 0. 0. 0. 0.
481 0. 0. 0. 0.
491 0. 0. 0. 0.
511 0. 0.
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WHC-SD-Wy-
4. 0.
2. 2.
1. 1.
3- 3.
2. 3.
7. 2.
8. 4‘
7. 5.
8. 0.
3. 6.
8. 10.
6. 9.

15. 8.

15. 11.

22. 28.

24. 29.

26. 26.

40. 40.

46. 56.

71. 62.

115. 123.

183. 209.

390. 431.

956. 1017.

1478. 1224.

64. 54.
O. 1.
0. 3.
1‘ 4.
0. 1.
0. 0.
0. 0.
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‘ 0.
0. 1.
0. 0.
0. 0.

-DP- I?% REV. |

2.

3. 1.
4. 1.
3. 2.
3. 0.
7. 3.
3. 2.
6. 4.
9. 8.
5’ 4.
4. 4.
10. 10.
13. 4.
13. 15.
13. 13.
13. 18.
25. 19,
27. 38.
35. 42.
59. 58.
83. 86.
145. 130.
233. 244.
426. 505.
1084. 1135.
709. 364.
55. 47.
1. 1.
2. 3.
3. 2.
0. 0.
0. 0.
0' 0‘
0. 1.
1. 1.
C. 0.
0. 2.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1‘
1. 0.
0. 0.
0. 0.
OI 0.
1 1.
0. 0.
Ol 0.



Peak
ID
1
2
3
42
5?
67
72
Peak
ID Isotope
1 Am241
Pu238
2 Am243
3 Np237
4
5
6
7
Totals:

GENERAL

Westinghouse Hanford Co.

ALPHA
Rev.

DATA REDUCTION REPORT

ENERGY

2.01

SAMPLE

S96T001359-SAM

File ID:

Counted on:
Detector:
Geometry number: 1

Energy range (MeV):
Efficiency

ITtem

21a2124 .CNF

ANALYS

IS

WHC-SD-WM-DP-178, REV, [

3/30/96 @ 7:50

AEA21

DETECTOR CALIBRATION
Energy (MEV) =

4.079 + (0.0046)*Channel
4.079 TO

6.434

= 0.0183 CPM/DPM

TOTAL COUNT DATA:

Raw spectrum

Smoothed

Composite fit

Residuals

Total
33894.0
33897.2
29869.3

4024.7

ANALYZED BY:

867

% Recovery
100.000
100.009

88.125
11.875

AlJ

Count time: 28803. Sec
PEAK ANALYSIS
Peak height Peak center FWHM Tau

Initial Final Initial Final Initial Final Initial Final
215.1 215.1 300.696 300.696 16.000 8.310 8.000 2.230
1208.6 1208.6 254.950 254.935 14.000 7.749 7.000 2.313
20.5 20.5 126.048 126.041 196.000 1.000 98.000 0.100
7.6 7. 99,793 99.301 10.000 1.813 5.000 1.501
6.5 6. 90.281 89.533 8.000 1.420 4.000 0.106
3.2 3. 75.608 73.387 14.000 2.650 7.000 7.191
4.7 4. 61.869 61.642 6.000 0.711 3.000 0.460

PEAK RESULTS

Peak Error Limit: 30%

AERL Peak Centroid Count %err Activity:
Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
0.136 5.479 5.462 0.0170.04 9.62 2.9 559.5 0.252E-03

5.487 5.462 0.025 730.4 0.329E-03
0.710 5.270 5.252 0.0180.04 50,15 1.3 2767.9 0.125E-02
0.023 4.640 4.659 -.0190.00 1.60 7.1 1460.4 0.658E-03
227272 4.536 0.13 69.2
227272 4.491 0.59 17.3
2277 4.417 0.05 169,
7?2272 4.363 0.08 94.1
0.869 <--valid peaks only--> 61.37



Spectrum 21a2124.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 8476.4

WHC-SD-WM-DF-178, REV |
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Raw Data Dump for AEA Spectrum:

1
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
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

0.
10.
6.
8.
4.
5‘
9.
11.
8.
17.
17.
12.
25.
21.
17.

20
36
39
49
53
64
79
130
214
421
1028
482
60
51
130
232
25
1

—

OO0 OOoOOrOCOOOOMNMNNME

0.
7.
2.
8.
10.
5.
17.
16.
14.
14.
13.
21.
11.
16.
15.
24.
35.
31.
41.
46.
78.
97.
140.
225.
493.
1062.
321.
44.
45.
106.
224.
23.
0.
1‘
1.

11.
9.
9‘
9.
3.
6.

14.

11.

17.

13.

17.

11.

l6.

17.

27.

29.

32
37
40
56
53
109
145
255
456
1229
220
47
57
137
195
16
0

0

0

2

8

3

[==]

CHROQOORNOQO

"= ® 4 & ® 8 & & = 8 @

4.
7.
6.
12.
4.
5.
5.
13.
10.
7.
11.
17.
16.
25,
17.
28.
32.
39.
53.
50.
78.
104.
152,
238.
551.
1353.
152.
48.
62.
139,
l68.
11.
0.
1.
1.
3.
11.
1.

21a2124 .CNF

4.
10.
9.
11.
11.
7.
9.
13'
12.
11.
8.
9.
15.
11.
20.
25.
34.
39.
48.
57.
72.
102.
138.
272.
625.
1339.
112.
45.
78.
176.
138.
6.
0.
0.

6.
8.
9.
6.
9.
9.
7.
13.
17.
15.
15.
11.
24.
25.
15.
26.
27.
25'
44,
49.
85.
115.
194.
304.
632.
1285.
104.
38.
63.
181.
106.
8.
0.
1.
O.
2.
6.
1.

=]

COO0ODOOWHROOO

« =

8641

WHC-SD-WM-DP-178, REV. |

8. 8. 7. 6.
10. 8. 10. 7.
9. 11. 7. 3.
11. 10. 8. 12,
9. 10. 11, 9.
6. 13. 7. 9.
11. 7. 4. le.
14. 14, 7. 9.
11. 11. 14. 18.
11. 17. 18. l6.
l6. 6. 15. 17.
19. 20. 20. 18.
22. 13. 18. 13.
20. 22. 24. 29.
21. 22. 27. 18.
26. 25. 29. 21.
43. 21. 36. 25,
24. 48, 50. 38.
31. 46. 55. 48.
64. 47. 45. 50.
59. 78. 66. 58.
131. 127. 127. 129.
159. 196. 185. 160.
314. 379. 354. 402.
756. 807. 957. 924.
1176. 1031. 841. 610.
97. 81. 67. 79.
49. 47. 64. 72.
79. 89. 124. 112.
193, 178. 204. 254.
75. 60. 48. 27.
2. 1. 3. 0.
0. 0. 0. 2.
2. 0. 1. 1.
4. 2. 2. 2.
1. 5. 3. 7.
7. 11. 10. 8.
0. 1. 1. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 1. 0.
0. 0. 1. 1.
0. 0. 1. 0.
0. c. 1. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.



' F-Fok
Westinghouse Hanford Co.

GENERAL ALPHA ENERGY ANALYSTIS

Peak
ID
1
2
Peak
ID Isotope
1 Pu238
Am241
2 Am243
Totals:

Rev., 2.01 it s
WHU-SD-WM-DP-178, REV. [
DATA REDUCTION REPORT

SAMPLE
596T001359-DUP
File ID: 22a2258.CNF

Counted on: 3/30/96 @ 7:51
Detector: AEA22

Geometry number: 1

Count time: 28804. Sec

PEAK ANALYSIS

Peak height Peak center FWHM Tau

Initial Final Initial Final Initial Final Initial
240.5 240.5 298.065 298.065 12.000 6.518 6.000
1352.7 1352.7 251.734 251.700 12,000 6.014 6.000

PEAK RESULTS
Peak Error Limit: 30%

AEA Peak Centroid Count %err Activity
Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
0.162 5.487 5.480 0.0070.03 11.33 2.7 157.8 0.711E-04

5.479 5.480 -.001 120.9 0.544E-04
0.841 5.270 5.267 0.0030.03 58.86 1.2 596.3 0.269E-03
1.003 <--valid peaks only--> 70.19
DETECTOR CALIBRATION
Energy(MEV) = 4,109 + (0.0046)*Channel
Energy range (MeV): 4.109 TO 6.465
Efficiency = 0.0997 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 33584.0 100.000
Smoothed 33585.5 100.004
Composite fit 33694.0 100.328
Residuals -110.0 -0.328

RAnalyzed by:

ALJ

865



Spectrum 22a2258.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 9947.5

WHC-SD-Wi-DP-178, REV. |
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Raw Data Dump for AEA Spectrum:

221
231
241
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

0.
0.

[T N I D I e D T R I .

MR W O i bt O b O O 4t et e i
L ] .

—
P

8.
24.
57.
128.
307.
716.
1389.
101.
52.
92.
200.
224.
10.
0.

0.

1.

-3
»

0.

0.

HWNNOO=OO
* * & s s ® 8 % @

(S0~
LI }

10.
5.
14.
27.
47.
139.
345.
812.
1445.
87.
35.
86.
231.
134.
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13.
20.
57.
144.
368.
969.
1395.
96.
45‘
96.
188.
81.
5.
0.
1.
1.
2.
6.
1.
0.
0.
0.
0.
1.
OO
0.
0.
1.
0.
0.
0.

1.
3.
0.
1‘
1.
1.

17.
33.
53.
193.
428.
946.
1400.
74.
37.
111.
224.
70.

[y
L)

*+ & ¥ 5 8 ¥ ¥ o = * *

1.

22a2258.CNF

443.
1058.
1202.

65.
39.
111.
246.
30.
3.
1.
2.
3.
5.
7.
0.

o
L]

ODOoOOROOO

LI T 2N I I e

O O s
L I T )

WHC-SD-WM-DP-178, REV {
0. 0.
1
2

0. 0.
2. 3.
0. 0.
2. 0.
2. 0.
1. 0.
0. 1.
1. 1.
3. 0.
0. 3.
1, 2.
0. 1.
1. 1.
2. 2.
3. 2.
2. 2.
8. 6.
5. 3.
10. 7.
21. 18.
33. 28.
69. 68.
167. 232.
502. 500.
1212. 1285.
823. 379.
71. 69.
54. 54.
135. 133.
239. 264.
38. 24.
0. 0.
1‘ 0‘
0. 0.
5. 2.
1. 5.
7‘ 7.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
1. 2.
1. 1.
0. 0.
0. 0.
0. 0.
1. 1.
0. 0.
0. 0.

567

2. 2.
0. 2.
0. 0.
0. OI
1. 2.
0. 0.
1. 1.
0. 1.
0. 1.
2. 1.
0. 0.
2- 3'
2. 2,
3. 2.
4. 4-
5. 7.
6. B.
7. 11.
23. 20.
59. 48.
96. 97.
238. 261.
550. 674.
1241. 1376.
208. 134.
54. 47.
52. 74.
l67. 171.
238. 239.
22. 14.
0. 0.
1. 0.
1. 1.
5. 1.
6. 3.
3. 6.
1. 0.
0. 0.
0. 0.
0. 0.
1. 0.
26 1‘
1. 0.
0. 0.
0- 0.
0. 0.
0. 0.
0. 0.
0. 0.



GENERAL

Counted on:
Detector:

ALPHA

//?%fg;i j;",?CJw‘ﬁgé
Westinghouse Hanford Co.

ENERGY
2.01

ANALYSTIS

WHC-SL-WM-DF-1 78, REV, |

Rev.
DATA REDUCTION REPORT
SAMPLE

596T001360-SAM
File ID: 23a2353.CNF

3/30/96 @ 7:52
AEA23

Geometry number: 1

Count time: 28805. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau

ID Initial Final Initial Final Initial Final Initial Final
1 247.0 247.0 297.160 297,160 14.000 6.249 7.000 1.694
2 1361.2 1361.2 251.484 251.471 12.000 5.372 6.000 1.409

PEAK RESULTS

Peak Error Limit: 30%

Peak AEA Peak Centroid Count f%err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Pu238 0.140 5.487 5.466 0.0210.03 10.38 2.8 800.6 O0.361E-03

Am241 5.479 5.466 0.013 613.3 0.276E-03
2 Am243 0.769 5.270 5.256 0.0140.02 56.83 1.2 3189.4 0.144E-02
Totals: 0.910 <--valid peaks only—--> 67.21

DETECTOR CALIBRATION

Energy (MEV) = 4.099 + (0.0046)*Channel
Enerqgy range (MeV): 4.099 TO 6.455
Efficiency = 0.0180 CPM/DPM

Item
Raw spectrunm
Smoothed

Composite fit

Residuals

TOTAL COUNT DATA:

Total % Recovery
35466.0 100.000
35465.6 99,999
32266.9 90.980

3199.1 9.020

Analyzed by:
ALJ




Spectrum 23a2353.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 9530.7

WHC-SD-WM-DP-178, REV. |
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Raw Data Dump for AEA Spectrum:

1
11
21
31

161
171
181
191
201
211
221
231
241
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

0.

36.
41.
72.
97.
170.
326.
755.
1434.
101.
42.
97.
182.
156.

0.

TN = WM&

4.

16.
41.
51.
74.
122.
186.
344.
835.
1494.
108.
45.
100.
191.
99.
6.
0.
0.
1.
2.
6.
2.

0.

WO UMW

3.

105.
215.
351.
882.
1436.
83.
45.
96.
207.
58.
5.
1.
2.
1.
5.

0.
2‘
0.
3.
3.
4.
5.
3.
4.
15.

28.
44.
92.
128.
189.
365.
924.
1315.
66.
43.
101.
219.
39.
2.
0.
0.
1.
2.

23a2353.CNF
0. 1.
2. 0.
3. 3.
3. 1.
0. 1.
2. 5.
7. 2.
1. 4.
6. 2.
7. 6.
7. 7.
9. 5.
6. 14.
10. 9.
18. 8.
13. 17.
18. 23.
31. 30.
39. 50.
62. 52.
75. 78.
117. 129.
207. 233.
457. 421.
1000. 1085.
969. 555.
99, 71.
51. 38.
107. 110.
246. 249.
31. 27.
1. c.
1. 0.
0. 1.
3. 3.
4. 3.
2. 5.
0. 0.
0. 0.
0. 0.
0. 0.
0. 2.
2. 2.
1. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

870

WHC-5D-WM-DP-178, REV. )
. 1.

2. 2. 1
4. 0. 2.
2. 3. 0.
2. 4. 30
2. 0‘ 3.
2. 0. 3.
4. 4. 2.
4. 1. 6.
7. 4. 5.
2. 4‘ 8.
8. 4. 4.
6. 11. 9.
8. 10. 3.
16. 10. 11.
19. 19. 14.
18. 19. 19.
12. 24. 27.
25. 32. 26.
37. 53. 46.
52. 58. 60.
77. 93. 88.
144. 156. 158.
267. 275. 300.
515. 528, 675.
1098. 1209. 1311.
294. 163. 111.
68. 58. 58.
55. 64. 75.
115. 158. 169.
269. 280. 240.
33. 17. 12.
0. 1. 1.
2. 0. 1.
3. 4. 1.
3. 3. 2.
9. 1. 6.
6. 6. 11.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 1. 1.
2. 0. 2.
2. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. O. 00
0. 0. 0.
0. 0. 0.

77.
101.
165.
308.
700.

1432.

97.

58.

60.
165.
214.

8.
0.
0.



% Z-F-Fe,

Westinghouse Hanford Co.

ENERGY
2.01

ALPHA
Rev.

GENERAL

DATA REDUCTION REPORT

SAMPLE
S96T001360-DUP
File ID: 24a2458.CNF

Counted on: 3/30/96 @ 7:52

ANALYSTIS
WHC-SD-WM-DP-178, REV l

Detector: REA24
Geometry number: 1
Count time: 28B03. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 275.1 275.1 300.209 300.209 14.000 6.432 7.000 1.664
2 1486.0 1486.0 254.483 254.461 12.000 6.092 6.000 1.489
PERK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Pu238 0.154 5.487 5.472 0.0150.03 11.96 2.6 843.5 0.380E-03

Amz241 5.479 5.472 0.007 646.1 0.291E-03
2 Am243 0.855 5.270 5.261 0.0090.03 66.42 1.1 3405.4 0.153E-02
Totals: 1.009 <--valid peaks only--> 78.38
DETECTOR CALIBRATION
Energy (MEV) = 4,091 + (0.0046)*Channel
Energy range (MeV): 4.091 TO 6.446
Efficiency = 0.0197 CPM/DPM
TOTAL CQOUNT DATA:
Item Total % Recovery
Raw spectrum 37275.0 100.000
Smoothed 37275.2 100.001
Composite fit 37626.3 100.542
Residuals -351.3 -0.942
Analyzed by:
ALJ

871



1 Legend:

Raw = ....

Spectrum 24a2458.CNF
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Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-178. REV. |
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Raw Data Dump for AEA Spectrum: 24a2458.CNF

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

101 0. 0. 1. 4. 0. 2.
111 1. 3. 0. 1. 2. 2.
121 0. 4. 3. 1. 3. 6.
131 3. 1. 1. 2. 1. 2.
141 3. 6. 4. 5. 6. 2.
151 0. 2. 4. 3. 3. 6.
161 6. 4. 5. 2. 4. 4.
171 3. 5. 7. 6. 4. 5.
181 7. 9. 11. 6. 12. 20.
191 18. 17. 21. 14. 10. 20.
201 25, 29. 35. 26. 31. 30.
211 44. 46. 54. 61. 66. 66.
221 107. 118. 148. 139. 156. 177.

231 257. 304. 334. 347. 413. 417.
241 683. 763. 831. 841. 934. 1038B.
251 1407. 1477. 1543. 1562. 1575. 1545,

261 191. 159. 111. 108. 102. 96.
271 56. 64. 47. 49. 48. 53.
281 77. 64. 87. 95. 88. 97.
291 197. 185. 198. 270. 238. 247.
301 286. 278. 235. 184. 111. 77.
311 22. 20. 16. 9. 4. 3.
321 0. 0. 0. 0. 0. c.
331 0. 1. 0. 2. 0. 0.
341 1. 1. 0. 4. 2. 3.
351 6. 5. 1. 5. 4. 2.
361 4, 5. 9. 11. 9. 7.
371 5. 2. 8. 1. 0. 0.
381 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0.
401 0. 1. 0. 0. 0. 0.
411 1. 0. 0. 0. 0. 1.
421 3. 3. 3. 0. 0. 2.
431 1. 1. 2. 1. 1. 1.
441 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. .
461 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0.
481 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0.
511 0. 0.
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(v T \J WHC-SD'WM'DP-WB' REV. |

03,28/96 15:34 Page:

¥ LABCORE Data Entry Template for Worklist# 7091

Analyst: ﬂ,g {_Instrument: /AMOI /4 Book# | O(_!&q%

Method: LA-953-103 Rev/Mod 5

Worklist Comment: AY-101 GRAB. Determine sample size using ludlum. new

S Type Sample# R A Test Matrix Group# Project

1 STD @AM24101 LIQUID

2 BLNK @AM24101 LIQUID

3 SAMPLE 586T001361 O @AM24101 LIQUID 96000257 AY-101 GRAR

Analytes Requested: AM24101 , AM24101E, AM24101T

4 DUP 596TQ01361 O @aM24101 LIQUID
Final page for worklist # 7091
O'\iﬁﬁ) 3L5/%

Analyst Signature Date

A i

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Cody g 4



worklistdata Version 0.0 05/16/95 WHC-SD-WM-DP-178. REV. i Page:
04/02/96 10:38

LABCORE Completed Worklist Report for Worklist# 7091

Analyst: akl Instrument: ﬁlr?‘ Y Book# /O4/ @)/3
_ 4 MO T = -

Method: £4553-/c3 ReviMod A=5

Worklist Comment: AY-101 GRAB. Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit

181D 0 @AM26101 AM24101 LlGUID  3.07E-02 2.426-2 78.830 % Recovery

1 st0 0 @AM24101 AM24101T LIQUID 100.  B.77E+01 87.700 % Recovery

1§10 ‘0 BAM24101 AM24101E LIOUID 1.0 1.72E+00 1.720' % Ct. Error

2 BLNK 0 @AM24101 AM24101 LIQUID 1 <1.73&-3 uci /L

2 BLNK 0 @AM24107 AM24101T LIGUID 100.0  6.38E+01 63.800 % Recovery

2 BLNK 0 @AM24107 AM24101E LIQUID 1.0 1.00E+02 100.000 % Ct. Error

3 SAMPLE  S96TD01361 0 ©  @AM24101 AM24101 LIQUID N/A 3.35E-03 1.520e-003 uCi/mL

3 SAMPLE  S96T001361 0  @AM24101 AM24107E LIQUID N/A 2.52E+00 2.520 % ct. Error

3 SAMPLE  S96TO01361 0  @AM24101 AM24101T LIQUID _ N/A 7.71E401 77.100 % Recovery

4 DUP S96TO01361 O @AM24101 AM24101 LIQUID 3.356-3  3.4B8e-3 3.810 RPD

4 pup S96TD01361 0  @AM24101 AM24101T LI1QUID 100.0  7.77E+01 77.700 % Recovery

4 DUP S96T001361 0  AM24101 AM24101E LIQUID 1.0 2.4E+00 2.400 % Ct. Error
Final page for worklist# 7091

Analyst Signature Date Analyst Signature Date

Units shown for QC (BLK/BKG) may not reflect the actual units.

875



WHG-SD-WM-DP-178, REV. |

WORKBOOK PAGE: DUP4

LIQUID / SOI_.ID

MAR-30-98 241 AEA Frac.

{C241)):

ss)]

""" m 243 AEA Frac.

(c243)

{DF)

243/244 AEA Frac.

{Cm)]:

(SPKV)

. Tracer Volume in mL

5. 100 ofal AT Counts

ZadDlgest D.F. {DDF)

Count Time (min)

o)l

118B43 :':5 {Background in cpm

(Bkag)}

{dpmimL)

7550.4 |[Am 241 cpm

Lol 24 Am 243 cpm

(DetEf])

0.2910{Cm 243/244 cpm

896T001 361

IAEA Count Time

{min}

Am 241 uCilL =

8.9531E+00

Cm 243/244 uCilL =

5.9224E+00

13

Am 241 pClimL
Relative Counting Error =

NOTE: Cm-243/244 Resultis a LESS THAN Value.

Cm 243/244 uCiimL <
Relative Counting Error

Am 243 Tracer Recovery

6.95E-03 DETECTION
2.4% LEVELS
in pCifmL
Am 241
5.92E-03 5.92E03
100.0% Cm 2431244
38.9% 5.92E03

{Am-241 pCifL = {C241 * Am-243 Tracer Value * SPKV * DF * DDF * (1006mL/L)) / (C243 * §S * (2220000dpm/pCi))
Cm-243/244 PCIIL = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)) / (C243 * §S * (2220000dpm/uCl))

Relative Counting Errer = Square Root of [{1/(Am-243 cpm * min)) + {1 / (Am-241 or Cm-243/244 cpm * min))] * 1.96 * 100
Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg) * (1/DetEff) * C243 * 100 / Am-.243 Tracer Value * SPKV

Analyst:

AKL

Date:

04/01/96

\Signature of Chemist:

JFR

Date:

SAMPLEWB1 REV 1.2 953103ML

1953100 UTIAM7 054 . WB1

Q4/02/56



WHC-SD-WM-DP-178, REV. |

WORKBOOK PAGE: STD1
Am 241 and Crn 243/244: L A-953-103 (A-5)

LIQUID

I Date Counted

B T

T MAR3195

{lAm 241 AEA Frac.

) B

! |sample Volume in mL

{SS) |

~ 1,000//Am 243 AEA Frac.

{C243)}:

(DF) |

“101llcm 2431244 AEA Frac.

{Cm)

IW}‘TET [BYKLIst 77 jSample D.F.
- qo;1 |

7091 ITracer Volume in mL {SPKV}| " :0:050{Total AT Counts
IDigest D.F. {DDF)] -~ 1.000AT Count Time (min) {TC)
[Tracer Book No. . 118843 |Background in cpm (Bkg)|
[Am-243 Tracer Value {dpmimL}) 7550.4|lAm 241 cpm
IDetector Number [ T gliam 243 cpm
[~ Balch Namber,. - |Detector Efficiency (Del:Eﬂ) 0. 2910|ECm 243/244 cpm o

|standard Book No 1'104B43 .~ “|lAEA Count Time (min)f o

T i Standard Value in pCifmL 0.03067 Am 241 pCill = 2. 4228E+01

Cm 2431244 uCilL = < 2.7338E+00

L iAm-241 pPCIL = {C241 " Am-243 Tracer Value ™ SPKV * DF * DDF * (1000mL/L)} / {C243 * §S * (2220000dpm/pCl))
Cm-243/244 pCi/lL = {Cm * Am-243 Tracer Value * SPKV * OF * DDF * (1000mL/L)) / (G243 * §S * (2220000d pm/uCi))

: Relative Counting Error = Square Root of [(1/(Am-243 cpm * min)) + (1 / (Am-241 or Cm-243/244 cpm * min)j] * 1.96 * 100
AAm 243 Tracer Recovery = (Tatal AT Counts / TC - Bkg} " (1/DetEff} * C243 * 100 / Am-243 Tracer Value * SPKV

Am 241 pCliml. = 242E-02 DETECTION
elative Counting Error = 1.7% LEVELS
| in pCilmL
NOTE: Cm-243/244 Result is a LESS THAN Value Am 241
g Cm 243/244 uCilmL < 2.73E-03 2.73E03
' Relative Counting Error = 100.0% Cm 2431244
JAm 243 Tracer Recovery = 87.7% 2,73E-03
lAnalyst: AKL Date: 04/01/96
Signature of Chemist: .I/F‘/ﬁtﬂ\ 4{1_,‘(&4#—0\._ JER Date: 32 A—{)_JL G b
STANDARD.WB1 REV 1.2 ./ 953103ML i
oy
877
1853 10M0OUTAM7 091 WB1 04/01/96



WHC-SD-WM-DP-178, REV. |

WORKBOOK PAGE: BLANK2

Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID / SOLID
e g . 'MAR:30-96 " |Am 241 AEA Frac. (c241)f -
Sample Volume in mL (SS)}: . " 1.000/Am 243 AEA Frac. {C243)}

{422 7 Sample D.F. EE © 401/Cm 243/244 AEA Frac. icmi|
Tracer Volume in mL {SPKVI: 050/ Total AT Counts 5
ADigest D.F. {CDF)} 1.000{AT Count Time {min) (TCYy: -
ITracer Book No. - 118843 |Background in cpm {Bkg)ji . =
2 Mathx.. - {Am-243 Tracer Value {dpm/mL} 7550.4/Am 241 cpm g
|Detector Number L D 4Am 243 cpm

fch itinitier’  1Detector Efficiency {DetEMR 0.2910|Cm 243/244 cpm

‘iAEA Count Time (min)] -

S 480
Am 241 pCilL = < 1.7319E+00
Cm 2431244 pCiiL = < 1.7319E+00

- ‘ARelative Counting Error = Square Root of [(1/{Am-243 cpm * min)) + (1 / (Am-241 or Cm-243/244 cpm * min)}] * 1.96 * 100
Z4Am 243 Tracer Recovery = {Total AT Counts / TC - Bkg} * (1/DetEff) * C243 ™ 100 / Am-243 Tracer Value * SPKV

‘, OTE: Am-241 Result is a LESS THAN Value.

: IAmM 241 pClUmL = < 1.73E-02 DETECTION
alst2 " i7" Relatlve Counting Error = 100.0% LEVELS
L ! in pCilmbL
INOTE: Cm-243/244 Result is a LESS THAN Value. Am 241
w2 {Cm 2431244 pCifmL < 1,73E-03 1.73E-03
_ Relative Counting Error = 100.0% Cm 243/244
JAm 243 Tracer Recovery = 63.8% 1.73E-03
Analyst: \ A3 AKL Date: 04/01/96
Signature of Chemist: D{l )f,\,\,\ j'lL/k/\'\/"—’u_, JFR Date: A AL T/
BLANKWB1REV12 /[ 953103ML > '

-

873

11953100 UTAM7091. WB1 04/01/96



WHC-SD-WM-DP-178, REV. |

WORKBOOK PAGE: SAM3

Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID / SOLID SAMPLE __|
77 Tiwe . |Date Counted  MAR-31-96 -Am 241 AEA Frac. {C241}) 143!
Sampie Volume in mL {SS) o 1,000|Am 243 AEA Frac. (C243)}
e § (DR} 01[Cm 2431244 AEA Frac. {Cmjf.
Tracer \Iolume in mL (SPKV) |- 0,050 [Total AT Counts :
est D.F. {DDF) - 1,0004AT Count Time {min) {TC){:
Tracer Book No. 418843 -iBackground in cpm {Bkg)jj:
SERRtER - Am-243 Tracer Value . {dpmimL} 7550.4|Am 241 cpm .
[ IDetector Number [ g Am 243 cpm
i RELERIN JGmbETr 2. - iDetector Efficiency {Del Eff) 0.2910ICm 243/244 cpm
IAEA Count Time (min)| o480
Am 241 uCilL = 3.3462E+00
Cm 243/244 uCIiL = < 1.5175E+00

' -: {Relative Counting Error = Square Root of [(1/(Am-243 cpm * min)} + (1 / (Am-241 or Cm-243/244 cpm * min)}] * 1.96 * 100

Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg) ™ (1/DetEff) ~ C243 * 100 / Am-243 Tracer Value * SPKV

- Jam 241 HCHEmL. = J.35E-03 DETECTION
Z|Relative Counting Error__= 2.5% LEVELS
in pCifmL
NOTE: Cm-243/244 Result is a LESS THAN Value. Am 241
: < 1.52E-03 1.52E03
= 100.0% Cm 2431244
= 77.1% 1.52E-03
\nalyst: . ~ AKL Date: 04/01/96
Signature of Chemist: {M\HC{W\ M.( ,L\ A JFR Date: 7 A0 T
SAMPLE WB1 REV 1.2/ 953103MIL !

8739

1\85310MOUTAMTDS1. WDB1 04/01/56



WHC-SD-WM-DP-178. REV. |

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID / SOLID DUP
1 H03/30/96 JAm 241 AEA Frac. {C241) 0.151
<CLges 1.000IAm 243 AEA Frac. {C243) 0.746
{DF) 101 |Cm 243/244 AEA Frac. {Cm) 0
{SPKV) 0.050[Total AT Counts 3443
{DDF) 1JAT Count Time {min) {TC) 30
118B43 [Background in cpm {Bkg)|. 0.27
{dpm/mL) 75650.4]Am 241 cpm 17.41
14|Am 243 cpm 85.87
SRR JDetector Effeciency {DetEM)  0.2910  |Cm 243/244 cpm 0
""" JAEA Count Time [min} 480
TR et GO0 Am 241 pCill = 3.47T65E+00
Tm 2431244 pCIL = < 1.4806E+00]

Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg) " (1/DeAEM) * C243 * 100 / Am-242 Tracer Value * SPKV
Am-241 PCHL = {C241 * Am-243 Tracer Value " SPKV * DF * DDF * (1060mL/L)} / (C243 " SS * (2220000dpm/pCi))
M-243/244 pCL = (Cm * Am-243 Tracer Vaiue " SPKV * DF * DDF * (1000mL/L})) / ({C243 * 85 * (2220000dpm/pCi))

Relative Counting Error = Square Roct of [{1/{Am-243 cpm * min}) + {1/ (Am-241 or Cm-243/244 cpm " min))] * 1.96 * 100

Am 241 HClimL = 3.48ED3 DETECTION
Relative Counting Error = 24% LEVELS
in pCifmL

NOTE: Cm-243/244 Result is a LESS THAN Value. Am 241

Cm 2431244 HClImL = < 1.48E-03 1.48E-03

Relative Counting Error = 100.0% Cm 243/244

Am 243 Tracer Recovery = 77.7% 1.48E-03
lbata Entry by: — At Date: 04/02196
Approved by: { ’/(lm I&LA Ap e t— Date: o 4 A4 T

orm 9531 ev. v I

880
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WHC-SD-WM-DP-178, REV. |

GENERAL A

Peak

O U L) DD e

)

Peak
ID Isotope
1 Am241
Am243

2
3
4
5
6

Totals:

Westinghouse Hanford Co.

L PHA ENERGY
Rev. 2.01

DATA REDUCTION REPORT
SAMPLE

WL7091-STD
File ID: 14al1410.CNF

O, He il e
Ger- 96

ANALYS

Counted on: 3/31/96 @18:21
Detector: AEA1l4

Geometry number: 1

Count time: 28802. Sec

Peak height
Initial Final
1541.9 1541.9
1062.7 1062.7

54.6 54.6

10.6 10.6

12.3 12.3

12.6 12.6

PEAK ANALYSIS

Peak center

FWHM

Initial Final Initial Final

300.932 300.932 12.000
254.593 254.510 14.000
164.747 164.553 116.000
108.837 108.383 62.000
66.778 66.325 16.000
18.736 18.599 10.000

PEAK RESULTS
Peak Error Limit: 30%

AEA Peak Centroid Count

Frac Exp.
0.505 b5.479 5

Obs. Diff. FWHM Rate c/m
.457 0,0220.03 65.34

IS

Tau
Initial Final

6.217 6.000 1.660
6.346 7.000 1.632
1.000 58.000 0.100
132.828 31.000 50.926
17.410 8.000 0.990
4.656 5.000 2.159
$err Activity
@95 d/m uCi/ea

1.1 4894.8 0.220E-02
1.4 3292.5 0.148E-02

0.358 5.270 5.249 0.0210.03 46.29
0.034 4.844 0.00 4.35 4.3 30
22272 4.591 1.22 17.5
22722 4.402 1.29 9.9
22727 4.187 0.34 23.1
0.896 <--valid peaks only--> 115.97
DETECTOR CALIBRATION
Energy(MEV) = 4.103 + (0.0045)*Channel
Energy range (MevV): 4.103 TO 6.407
Efficiency = 0.0142 CPM/DPM

Item
Raw spectrum
Smoothed
Composite fit
Residuals

TOTAL COUNT DATA:

Total
62117.0
62128.3
57037.0

5080.0

Analyzed by:

881

% Recovery
100.000
100.018

91.822
8.178

6.2 0.138E-03

DM



-

Spectrum 14al1410.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 11028.1

WHC-SD-WM-DP-178, REV. |
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Raw Data Dump for AEA Spectrum: 14al410.CNF WHC-SD-WM-DP-178, REV. |
11 20.

1 0. 0. 13. 12, 13. 10. . 9. 9.
11 9. 7. 19. 19. 11. 15. 22. 14. 25. 21.
21 16. 11. 12. 8. 13. 10. 12. 11. 11. 6.
31 7. 6. 7. 9. 11. 12. 8. 13. - 10. 10.
41 14. 19. 7. 13. 11. 13. 12. 13. 11. 6.
51 19. 11. 8. 16. 13. 18. 11. 8. 12. 10.
61 18. 18. 18. 19. 13. 16. 19. 23. 12, 14.
71 10. 10. l6. 14. 9. 11. 16. 14. 15. 19.
81 10. 15. 23. 10. 14. 18. 18. 20. 13. 25.
91 9. 16. 24. 15. 17. 23. 15. l6. 18. l6.

101 19. 17. 21. 24. 21. 13. 18. 27. 24, 20,
111 21. 17. 22. 22. 23. 28. 19. 21. 27. 22.
121 27. 27. 32. 21. 27. 34. 23. 29. 28. 30.
131 20. 35. 29. 34. 34. 34. 40. 26. 26. 31.
141 33. 32. 34. 27. 32. 42. 23. 33. 27. 46.
151 49. 27. 40. 46. 35. 37. 31. 36. 51. 41.
161 39, 34.  70. 57. 49. 46. 47. 68. 46. 55.
171 75. 44. 50. 53. 39. 57. 56. 58. 54. 68.
181 56. 71. 54. 67. 77. 74. 65. 71. 62. 67.
191 86. 74. 94. 78. 84. 75. 89. 70. 93. 96.
201 88. 91. 80. 90. 107. 108. 94. 97. 99. 139.
211 133. 125. 123. 147. 147. 142. 117. 144. 166. 150.
221 142. 181. 189. 170. 211. 182. 222. 223. 190. 223.

231 241. 237. 306. 306. 299. 331. 374. 394. 400. 408.
241 447. 478. 502. 580. 641. 697. 776. 754. 820. 844.
251 929. 994, 1131. 1272. 1232. 1176. 1057. 749. 542. 381.
261 278. 272. 259. 230. 255, 261. 267. 252. 244. 280.
271 247. 258. 284. 303. 280. 297. 333. 336. 365. 367.
281 377. 420. 452. 493. 492. 534. 587. 642. 703. 824.
291 895. 918. 950. 1029. 1145. 1142. 1249. 1343. 1513. 1653.
301 1703. 1700. 1516. 1157. 771. 488. 345. 279. 281. 213.

311 183. 139. 109. 90. 68. 50. 36. 24. 16. 22.
321 22. 17. 8. 14. 12. 11. 8. 14. 7. 8.
331 9. 5. 4. 14. 8. 3. 2. 8. 9. 9.
341 5. 7. 1. 3. 5. 9. 4. 6. 8. 2.
351 1. 4. 2. 6. 5. 7. 5. 4. 2. 4.
361 5. 4. 5. 3. 3. 2. 3. 3. 6. 2.
371 3. 5. 2. 1. 0. 5. 5. 0. 3. 1.
381 1. 3. 5. 0. 5. 4. 1. 2. 2. 3.
391 1. 2. 0. 1. 3. 0. 2. 4. 2. 0.
401 2. 1. 0. 2. 2. 2. 4. 0. 7. 1.
411 1. 1. 1. 2. 2. 1. 2. 1. 2. 3.
421 1. 1. 1. 2. 1. 2. 4. 4. 4. 3.
431 2. c. 0. 1. 1. 3. 3. 8. 1. 1.
441 0. 2. 3. 2. 5. 1. 2. 1. 3. 2.
451 0. 2. 1. 0. 4. 1. 1. 0. 1, 4.
461 5. 3. 2. 0. 1. 8. 2. 2. 3. 1.
471 4. 3. 6. 1. 4 4. 2. 5. 2. 2.
481 2. 3. 0. 1. 3. 3. 2. 2. 3. 3.
491 1. 3. 4. 3. 0. 3. 3. 2. 0. 3.
511 5. 0.

8853



) WHC-SD-WM-DP-178, REV. | [

Westinghouse Hanford Co. SFe L

GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.01

DATA REDUCTION REPORT
SAMPLE

WL7091-BLK
File ID: 10a2528.CNF

Counted on: 3/30/96 P13:31
Detector: AEA1D

Geometry number: 1

Count time: 28806. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
1D Initial Final Initial Final Initial Final Initial Final
1 1435.0 1435.0 254.910 254.910 14.000 8.179 7.000 1.810
2 ' 36.2 36.2 116.690 116.656 244.000 1.000 122.000 0.100
37 12.8 12.8 93.629 93.169 14.000 8.398 7.000 2.847
47 11.0 11.0 75.992 72.962 14.000 9.113 7.000 7.196
57 11.7 11.7 62.645 62.645 18.000 2.435 9,000 9,225
67 13.0 13.0 57.847 53.357 18.000 B8.526 9.000 9.318
7 14.1 14.1 33.387 32.853 30.000 23.686 15.000 1.469

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count f%err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Am243 0.777 5.270 5.257 0.0130.04 72.01 1.1 347.0 0.156E-03
2 Np237 0.030 4.640 4.635 0.0050.00 2.80 5.4 222.6 0.100E-03
3 7?22 4.530 0.51 29.0
4 2227 4.439 0.34 35.7
5 2?2727 4.392 0.18 51.5
6 72722 4.351 0.38 27.9
7 U 238 0.011 4.184 4.258 -.0740.11 1.05 12.0 6.5 0.293E-05

Totals: 0.818 <--valid peaks only--> 75.85

DETECTOR CALIBRATION
Energy (MEV) = 4.110 + {0.0045)*Channel
Energy range (MeV): 4.110 TO 6.414
Efficiency = 0.2096 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 44515.0 100,000
Smoothed 44529.0 100.031
Composite fit 37096.1 83.334
Residuals 7418.9 16.666
ANALYZED BY:
ALJ

5&4



- Spectrum 10a2528.CNF WHC-SD-WM-DP-178, REV.
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 10185.3
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Raw Data Dump for AEA Spectrum: 10a2528.CNF WHG-SD-WM-DP-178, REV. |

1 0. 0. 8. 9. 20. 11. 18. 12. 16. 6.
11 17. 14. 17. 18. 10. 13. 15. 14. 17. 11.
21 16. 16. 10. 16. 16. 13. 15. 14. 21. 6.
31 18. 24. 16. 14. 22. 15. 18. 13. 17. 15.
41 17. 11. 19. 17. 19. 18. 18. 18. 17. 14,
51 26. 16. 17. 19. 20. 17. 22. 19. 24. 14.
61 20. 23. 23. 21. 19. 18. 17. 25. 20. 21.
71 21. 25. 29. 19. 30. 20. 26. 28. 19. 13.
81 18. 25. 27. 17. 21. 25. 28. 29. 21. 23.
91 20. 38. 38. 34. 30. 27. 33. 27. 28. 25.

101 30. 27. 36. 26. 29. 27. 23. 46. 25. 37.
111 38. 42. 36. 30. 35. 28. 43. 38. 26. 37.
121 37. 24, 38. 28. 29. 30. 35. 29. 37. 27.
131 43. 39. 39. 36. 36. 39. 43, 47. 42. 35.
141 46. 42. 44. 47. 52. 38. 51. 36. 50. 49.
151 72. 51. 47. 47. 56. 48. 52. 59. 50. 60.
161 55. 58. 50. 70. 61. 74. 63. 72. 68. 71.
171 63. B3. 68. 75. 78. 73. 88. 69. 73. 70.
181 76. 87. 100. 95. 97. 80. 84. 109. 86. 96.

191 11s6. 112. 118. 119. 122, 134. 129. 132. 130. 126.
201 142. 145. 145. 136. 152. 143. 144. 168. 181. 190.
211 180. 187. 196. 199. 206. 192. 217. 214. 199. 250.
221 255. 277. 284. 304. 286. 318. 284. 349. 321. 382.
231 382, 443. 415. 400. 465. 513. 539. 544. 576. 655.
241 683. 706. 773. 779. 816. 899. 918. 1066. 1072. 1165.
251 1275. 1291. 1431. 1540. 1589. 1473. 1396. 1258. 923. 712.

261 510. 321. 256. 206. 201. 175. 157. 160. 118. 107.
271 B2. 78. 66. 45. 31. 31. 23. 17. 19. 11.
281 13. 10. 17. 12. 6. 10. 8. 6. 8. 7.
291 10. 9. 6. 5. 5. 7. 7. 13. 9. 7.
301 7. 11. 7. 8. 6. 7. 8. 7. 7. 7.
311 6. 3. 4. 7. 3. 5. 3. 6. 3. 3.
321 3. 3. 2. 4. 3. 4. 10. 7. 3. 9.
331 2. 2. 2. 5. 3. 2. 3. 2. 2. 5.
341 4. 3. 4. 3. 4. 2. 1. 3. 3. 2.
351 2. 3. 2. 3. 1. 0. 2. 3. 3. 3.
361 3. 3. 3. 1. 2. 1. 3. 1. 3. 4.
371 2. 1. 2. 7. 0. 1. 1. 1. 1. 1.
381 1. 2. 2. 5. 1. 2. 1. 5. 0. 3.
391 0. 1. 0. 1. 7. C. 1. 1. 3. o.
401 3. 5. 1. 4. 2. 2. 2. 0. 4. 2.
411 1. 1. 2. 5. 1. 3. 2. 3. 0. 4.
421 3. 4. 2. 2. 1. 3. 3. 2. 2. 4.
431 3. 4. 0. 0. 1. 1. 0. 4. 2. 1.
441 5. 3. 0. 2. 0. 2. 0. 2. 2. 3.
451 3. 1. 1. 2. 3. 3. 3. 1. 2. 0.
461 3. 3. 2. 3. 2. 2. 1. 5. 5. 0.
471 1. 1. 4. 1. 2. 4. 4. 2. 2. 2.
481 3. 7. 1. 1. 3. 3. 8. 2. 4. 4.
491 3. 3. 0. 2. 4. 2. 4. 1. 2 3.
511 4. 0.
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- WHC-SD-WM-DP-178, REV 1 O ot
Westinghouse Hanford Co. C-s0-96

GENETRAL ALPHA ENERGY ANALYSTIS
Rev. 2.01

DATA REDUCTION REPORT
SAMPLE

S96T001361-SaM
File ID: 11a3923.CNF

Counted on: 3/30/96 @13:32
Detector: AEAl1l

Geometry number: 1

Count time: 28807. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
iD Initial Final Initial Final Initial ¥Final Initial Final
1 277.0 277.0 299.123 299.123 18.000 11.003 9.000 2.346
2 1501.8 1501.8 252.716 252.685 14.000 8.969 7.000 1.974
3 14.5 14.5 89.342 89.336 258.000 1.000 129.000 0.100
4z 2.1 2.1 80.985 80.985 4,000 0.000 2.000 1.632
57 7.6 7.6 32.321 31.775 14,000 21.016 7.000 3.272
PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate ¢/m @95 d/m uCi/ea
1 Am241 0.143 5.479 5.451 0.0280.05 15.04 2.3 358.7 0.162E-03

Pu238 ' 5.487 5.451 0.036 468.3 0.211E-03
2 Am243 0.734 5.270 5.242 0.0280.04 76.91 1.0 1741.9 0.785E-03
3 0.010 4.507 0.00 1.07 8.7 23.9 0.108E-04
4 2?2727 4.470 0.00 1000.
5 22272 4.248 0.45 18.0
Totals: 0.887 <--valid peaks only--> 93.01
DETECTOR CALIBRATION
Energy(MEV) = 4.105 + (0.0045)*Channel
Energy range (Mev): 4.105 TO 6.409
Efficiency = 0.0446 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 50328.0 100.000
Smoothed 50325.9 99.996
Composite fit 44876.2 89.167
Residuals 5451.8 10.833

Analyzed by:

ALJ

887



-oU- DP-AT7E, PV '
~ Spectrum 11a3923.CNF WHC-SD-WM D
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 11419.6
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Raw Dzta Dump for AEA Spectrum:

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

0.
5.

106.
183.
265.
440.
810.
1593.
325.
95.
132.
179.
290.
40.
13.

N WU O W

1.

0.
1.
4.

87.
141.
172.
268.
480.
895.

1594.
262.
109.
117.
200.
240.

25.

9.
0.
9.
3.

LI I A L e

ONFNNNNRNWWLE WW -1~
. » [ [] [ . Y -

8. 3.
7. 9.
11. 10.
11. 10.
5. 13.
10. 10.
14. 11.
9. 15.
11. 14.
11. 12.
11. 17.
22. l6.
l6. 23.
24. 14.
22. 22,
43. 31.
48. 49.
54. 49.
70. 76.
88. 87.
109. 151.
194. 203.
288. 301.
514. 555.
874. 1007.
1604. 1610.
239. 238.
106. 88.
125. 108.
214. 229.
199. 163.
30. 32.
5. 9.
5. 2.
8. 7.
4. 5.
8. 4.
13. 6.
2' 30
5‘ lo
3. 1.
4. 2.
3. 1.
2. 3.
Oo 0-
4. 0.
1. 3.
2. 2.
5. 2.
2. 1.

11a3923.CNF
4. 8.
6. 10.
11. 6.
9. 11.
11. 3.
11. 11.
12. 12.
11. 9.
3. 11.
11. 12.
21. 18.
17. 18.
14- 24.
22. 29.
30. 32.
42. 32.
57. 54,
50. 60.
82. 76.
103. 132.
147. 142.
210. 213.
333. 347.
591. 645,
1029. 1161.
1467. 1291.
209. 168.
75. 81.
119. 123,
225, 245.
153. 104.
18. 12.
7. 5.
5. 2.
7. 4-
5' 60
14. 10.
2. 3.
4. 6.
2. 1.
2. 1.
2. 3.
2' 1.
2. 9.
0. 1.
7. 0.
2. 1.
10 2.
3. 6.
0- 3-

589

WHC-SD-WM-DP-176, REV. |

9.
5.
1.
11'
10.
7.
5.
10.
11.
16.
14.
19.
17.
20.
26.
38.
44.
48.
84.
88.
148.
212.
352,
620.
1169.
1102.
170.
113.
117.
293.
101.

13.
7.
7.
3.
9.
6.

11.

11.

10.

20.

17.

24.

23.

21.

30.

25.

47.

60.

17.

104.
173.
244.
353.
733.
1302.
770.
167.
86.
146.
290.
76.

NNV N W W

* & &8 & &+ 9 s ¥ e s

6.
6.
11.
7.
7.
6.
14.
10.
17.
10.
18.
18.
23,
31.
24.
41.
55.
61.
85'
106.
166.
249.
392.
723.
1389.
546.

WWNNOWRNSRONHW

LI T I D Y T )

6.
:LO.
13.

6.

9.

7.

B‘
12.
20.
15.
21.
21‘
21.
28.
25,
36.
44.
61.
94.

119.
179.
245.
423.
799.
1497.
385.
134.

14,

DwWwNNWRWAROW
* &+ & ¢ & & &



WHC-SD-WM-DP-178, REV. |

Westinghouse Hanford Co.

0. o c)z/7,'o£§o;u

S ye 96

GENERAL

ALPHA

Rev.

ENERGY

2.01

DATA REDUCTION REPORT

SAMPLE

596T001361-DUP

File ID:

Counted on:
Detector:
Geometry number: 1

12a1269.CNF

ANALYSTIS

3/30/96 @13:32
AEAl12

Count time: 28802. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau

iD Initial Final Initial Final Initial Final Initial Final
1? 10.7 10.7 368.442 368.442 20.000 19.250 10.000 10.385
2?2 7.6 7.6 356.679 355.580 10.000 2.103 5.000 0.249
3 274 .4 274.4 299.629 299.619 18.000 13.266 9.000 2,331
4 1512.2 1512.2 253.067 253.029 16.000 9.901 8.000 1.904
5 21.8 21.8 124.485 124.315 174.000 1.000 87.000 0.100
6? 1.7 1.7 113,146 112.018 8.000 0.873 4.000 4.001
772 8.3 8.3 82.053 81.681 10.000 5.532 5.000 0.566
8?2 4.5 4.5 47.374 47.092 8.000 1.098 4.000 0.115

PEAK RESULTS

Peak Error Limit: 30%

Peak AER Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 P27 5.773 0.49 12.8
2 2227 5.715 0.54 13.9
3 Am241 0.151 5.479 5.463 0.0160.06 17.41 2.2 126.1 0.568E-04

Pu238 5.487 5.463 0.024 164.7 0.742E-04
4 Am243 0.746 5.270 5.253 0.0170.04 85.97 1.0 591.1 0.266E-03
5 Np237 0.015 4.640 4.674 -.0340.00 1.70 7.1 192.9 0.869E-04
6 2?2272 4.619 0.02 678.
7 2?27 4.482 0.65 16.2
8 227272 4,327 0.26 28.3
Totals: 0.912 <--valid peaks only--> 105.08

DETECTOR CALIBRATICN

Energy(MEV) = 4.115 4+ (0.0045)*Channel
Energy range (Mev): 4.115 TO 6.419
Efficiency = 0.1469 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 55333.0 100.000
Smoothed 55338.3 100.009



Composite fit 51377.4 92.851
Regiduals 3955.6 7.149

WHC-SD-WM-DP-178, REV. }
Analyzed by:

ALJ

891



Spectrum 12a1269.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc
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Display Max.:

11667.1

WHC-SD-WM-DP-178, REV. |



Rew Da*a Dump for AEA Spectrum:

361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

ORI hO

6.
14.
15.
l6.
16.
22.
24.
26.
35.
43.
40.
73.

111.
149.
229.
319.
513.
839.
1543.
445.
153.
112.
193.
251.
55.
13.
6.

B (0 G G wd ] Lo B =l e LN ] Oh
s & ¥ 4 8 s s v 8 s &

0.
6.
6.
10.
6.
4.
8.
6.
23.
14.
11.
21.
25.
19.
35.
32.
61.
64.
82.
112.
165.
216.
332.
561.
945.
1610.
308.
118.
119.
205.
269.
51.
4.
4‘
9.
9.
6.
7.

o
[ ] [ ]

OUVWWEHERNENMNNE

[ R R I D D R T R

7.
6.
7.

6.

8.
11.
10.
15.
11.
16.
6.
17.
21.
21.
36.
36.
47.
70.
98.
107.
154.
223.
333.
554.
1027.
1607.
298.
131.
120.
214.
233.
38.
7.

3.

7.

2.

=
M= ERLORONNO RN O -
L] . L] . [ ] . L - [ ] [ ] L ] - - 1 ]

6.
13.
10.

7.

9.

5.
12.

116.
153.
216.
366.
601.
1100.
1668.
259.
117.
137.
236.
238.
34.
1.

B3 B2 L = B L B B

12a1269.CNF

8.
7.
13.
8.

77.
111.
158.
254.
384.
632.

1168.
1524.
246.

89.
157.
242.
173.

29.

8.
4‘
9.
8.
8.
6.
4.
1.
4.
5.

%
»

o O W

7.
6.
12.
5.
6.
9.
11.
14.
12.
15.
15.
15.
24.
34.
31.
37.
50.
43.
93.
142,
170.
232.
390.
643.
1208.
1381.
211.
91.
142.
291,
133.
19.
7.
6.
3.
16.
10.
3.

=MMNONOWWLRNOYN
. 8 »

893

WHC-SD-WM-D
B. 9.
12. 7.
9. 4.
8' 8.
13. 12.
9. 12,
13. 14.
11. 17.
7. 11.
17. 6.
13. 12.
13. 13.
18. 20.
29. 31.
37. 43.
42. 44.
51. 42.
64. 61.
8B1. 87.
105. 125.
176. 197.
280. 265.
475. 472.
748. 707.
1286. 1314.
1207. 944.
211. 179.
105. 103.
159. 180.
261. 272.
113. 160.
17. 14.
5. 7.
4. 5.
7. 9.
11. 11.
11. 8.
6. 5.
1l 2.
4. 5.
4. 2.
3. 5.
2. 3.
5. 3.
2. 4.
3. 2.
3. 0.
2! 1‘
2. 4.
1. 4.

4T, FEV.
4. ‘.'o
4, 5.
11. 6.
9, 9,
- 10. 6.
8. 8.
12. 11.
11. 8.
9. 9I
12. 10.
17. 20.
10. 17.
23. 22.
43, 45.
37. 37.
37. 48.
47. 70.
64. B1.
102. 86.
140. 139.
190. 188.
321. 289,
449. 488.
811. 840.
1431. 1459.
694. 542.
154. 150.
115. 105.
169. 204.
264. 320.
87. 63.
13. 8.
11. 4.
7. 1.
7. 7.
9. 10.
13, 14.
4‘ 4.
3. 2.
1. 1.
0. 1.
1. 5.
4. 10.
3- 0.
1. 4.
6. 4,
3. 2.
2. 2l
4. 2.
1. 0.



A3
04/01/96 10:53 Page:

¥ LABCORE Data Entry Template for Worklist# 7171

Analyst: ﬂ\Lg _Instrument: AMO1 14 Book# /04547
Method: LA-953-103  Rev/Mod A[ ~ WHC-SD-WM-DP-178, REV, ;

Worklist Comment: Determine sample size using ludlum. new

5 Type Sample# R A Test Matrix Group# Project

1 STD @AM24101 LIQUID

2 BLNXK : @AM24101 LIQUID

3 SEAMPLE S§86T001521 0 ®AM24101 LIQUID 96000257 AY-101 GRAB

Analytes Requested: AM24101 , AM2410Q1E, AM24101T
4 DUP 596T001521 O @2M24101 LIQUID

5 SAMPLE S596T001522 O @AM241(}r LIQUID 96000257 AY-101 GRAR
Analytes Requested: AM241031 , AM24101E, AM24101T

6 DUP 83867001522 0 @AM24101 LIQUID
Final page for worklist # 7171

e { ‘ C
u%m /3176

Analyst Signature Date

Data Entry Comments.

§ = Worklist Slot Number, R = Replicate Number, A = Aliquot C0d§ n
It



worklistdata Version 0.0 05/16/95 QN Hal~XK j Page:
04/08/96 14:24 WHC-SD-WM-DP-178, REV. |

LABCORE Completed Worklist Report for Worklist# 7171

Analyst: akl Instrument: AB17 . Book# /04 343
Method: /4-953-)C3 ReviMod A~ 5

Worklist Comment: Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
1 STID 1} @AM24101 "AM24101 LIQUID . 3.07E-02 2.62B-2 B5.340 % Recovery
1l STD (1} ®AM24101 AM24101T LIQUID 100. 7.62B+01 76.200 % Recovery
1 81D S0 ®AM24101 AMI4101E LIQUID 1.0 1.178+00 1.170 % €t. Exvox
2 BLNK Q ®AM24101 h_.HZ‘il_Ol LIQUID 1 <2.91K-3 uCi/mL
2 BLNK 1] omé_uol-miul;ﬂ' LIQUID 100.0 7.308+01 73.000 % Recoverxry
2 BLNK [} @AM24101 AM24101E LIQOUID 1.0 1.00E+02 100.000 % Ct. Error
3 SAMPLE  S96T001521 .0  @AM24101 AM24101 LIQUID N/A 1.02E-02 4.2308-003 uCi/mL
3 SAMPLE  S96T001521 0  @AM24101 AM24101E LIQUID N/A 1.69E+00 $.000 % Ct. Errer
3 SAMPLE  ES6TOUIS31 0 @AM24101 AM24101T LIQUID N/ 6.77E+01 1.000e-007 % Recovery
4 DUP 896TO01521 © @AM24101 AM24101 LIQUID 1.02E-2 9.29E-3 9.340 RPD
4 DUP o 896T0O01521 O . @AM24101 AM241017T LIQUID 100.0 6.72E+01 6§7.200 % Recovery
4 DUP 596T0015%21 ¢ @AM24101 AM24101E LIQUID 1.0 1.72E+C0 1.720 % Cr, Error
5 SAMPLE 59E8T001522 O @AM24101 AM24101 LIQUID .28 9.91E-03 4.530a-003 uCi/mlL
5 SAMPLE 596T001522 © BAM24101 mzuolz LIQUID N"A 1.72E+00 0.000 % Ct, Error
§ SAMPLE  S96T001522 0  @AM24101 AM24101T LIQUID . N/A 6.47E+01 1.0000-007 % Recovery
6 DUP  596T001522 0 ®AM24101 AM2410¢1 LIQUID 9.91E-3 8.03E-3 20.960 RPD
& DUP S96TO01522 ©  .@AM24101 AMZ4101T LIQUID 100.0  7.12E+01 71.200 % Recovery
& DUP 596T0O01522 O @AM24101 AM24101E LIQUID 1.0 1.76EB+00 1.760 % Ct. Error
. .
Final page for worklist# 7171
Analyst Signature Date Analyst Signature bate
. .
ate

Units shown for QC (BLK/BKG) may not reflect the actual units.



WHC-SLWM-DE. 178

=

V3

WORKBOOK PAGE: STD1

T T

L1 ™A an

f

Tracer Volume in mL {(SPKV) |

00 Total AT Counts

Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID
; % 2 Date Counted . :{Am 241 AEA Frac. {C241}{
i“ Sample Volume in mL {SS)f 01Am 243 AEA Frac. {C243)f
El§t. ASample D.F. {DF) 1{Cm 243/244 AEA Frac. {Cm)it

1AT Count Time (min}

el

{DDF) .

“Background in cpm

(Brghf . -

" 0aBAs

(dpmimL) 7550.4Am 241 cpm
. 44 1Am 243 cpm
{DetEff) il _1Cm 243/244 cpm

[AEA Count Time

(min) |

0.03067

Am 241 uCIiL =

2.6219E+01

Cm 2431244 uCilL =

<

4.6011E+00

R
.:" :r';i:jf?

Am 241 uClimL = 262E02 DETECTION
Relatlve Counting Error = 1.2% LEVELS
in pCilmL
NOTE: Cm-243/244 Resutt Is a LESS THAN Value. Am 241
Cm 243/244 pCiimL < 4.60E-03 4.60E03
Relative Counting Error = 100.0% Cm 2431244
Am 243 Tracer Recovery = 76.2% 4.60E-03

Cm-243/244 pCilL = (Cm * Am-243 Tracer Value * SPKV * OF " DDF * {1000miiL}) / (C243 * §S * (2226000dpmIpCi))

Relative Counting Error = Square Root of [(1/Am-243 cpm * min)) + (1 / (Am-241 or Cm-243/244 cpm * min})] * 1.96 * 100
Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg) " (1/DetEff} * C243 * 100 / Am-243 Tracer Valua * SPKV

d

STANDARD.WB1 REV 1.2/ 953103ML

896

1953100 UTAM7 171 WB1 04/08/96

Analyst: AKL Date: 04/08/56
Signature of Chemist: u:/c,_.n j \ g }\N\ L JFR Date: Cf @f)_,u] "? &



WHC-SD-WM-DP-178, REV. |

Am 241 and Cm 243:‘244 LA-953-103 (A-5) LIQUID / SOLID BLANK
% :APR-03-96 m 241 AEA Frac. (C241)} . 0
(S5) 1.000 243 AEA Frac, {C243)] . 0.308
(OF) 101|Cm 243/244 AEA Frac. (Cm)| . 0
(SPKV) 0.100 |Total AT Counts 5967
(DDF) 1.000 JAT Count Time (min}) (TC) ) 30
118B43 |Background in cpm (Bkg)i 0.3
{dpmimL) 7550.4]Am 241 cpm 0
14]Am 243 cpm 138.22
(DetEtn 0.29101Cm 243/244 cpm (]
AEA Count Time (min) 480
Am 241 uCl/L = < 2.9105E+00
Cm 243/244 pCilL. = < 2.9105E+00

{Am-241 LCiIL = (C241 * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)) / {C243 * SS * (2220000dpmiuCi})
{Cm-243/244 Cifl. = (Cm * Am-243 Tracer Value * SPKV * DF * DOF * (1000mLIL}) / {C243 * $§ * {2220000dpm/uGi)}

Relative Counting Error = Square Root of [{1/(Am-243 cpm * min}) + {1/ (Am-241 or Cm-243/244 cpm * min))] * 1.96 * 100
[Am 243 Tracer Recovery = (Total AT Counts / TC - BKkg) * (1/DetEff) * C243 * 100 / Am-243 Tracer Value * SPKV
NOTE:. Am-241 Result is a LESS THAN Value.
JAm 241 pClmL = < 2.91E-03 DETECTION
Relative Counting Error = 100.0% LEVELS
n pCitmL
"""""" NOTE: Cm-243/244 Resultis a LESS THAN Value. Am 241
Cm 2437244 pCi/mL < 2.91E-03 2.91E-03
Relative Counting Error = 100.0% Cm 243/244
IAm 243 Tracer Recovery = 73.0% 2.91E-03
02:15 PM
AY-101-GRAB

Analyst: AKLL Date: 04/08/96

Signature of Chemist: Q’/[/{Jm /j<.£ iy Ao JFR Date: Tdain Y6

BLANK WB1 REV 1.2 / 953103ML & o

897

PAQPROWETHODS\S53103\BLANK WB1 109-Apr-96  08:16:46 AM



WHC-SD-WM-DP-178, REV, |

WORKBOOK PAGE: SAM3

Am 241 and Cm 243/244: L A-953-103 {A-5) LIQUID / SOLID SAMPLE
m,ﬁ,’% Date Counted 5 ;'AFR.-O.S.-BG. “AAm 241 AEA Frac. [C24N iy
S8} JiAm 241 AEA Frac. {C243) . o 0e
[DF)} 1]Cm 243/244 AEA Frac, {Cm)j-
(SPKV)| . Total AT Counts |
{DDF)} . AT Count Time {min) (TC)§
. ‘IBackground in cpm (Bkg)}
Am-243 Tracer Value (dpmimL) 7550 4 m 241 cpm i
IDetector Number S - 44/lAm 243 cpm
IDetector Efficiency {DetEff) 0.2910 ICm 243/244 cpm [ )
IAEA Count Time (mindli o e
Am 241 uCijlL = 1.0248E+01
Cm 2431244 pCliL. = < 4.2297E+00

;n R R
1148

AR DEEriTe "'W Am-244 uCl/L = (G241 * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)) / {C243 * SS * (2220000dpm/pCi))
\ 896T001 521 JCM-243/244 UCiiL = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * {1000mL/L)} / (C243 * §S * (2220000dpm/uCi))
umentCode 7|
' ; .Relauve Counting Error = Square Root of [(1/(Am-243 cpm  min)) + {1 / (Am-241 or Cm-243/244 cpm * min))] * 1.96 * 100
Am 243 Tracer Recovary = {Total AT Counts / TC - Bkg) * {1/DetEff} * C243 * 100 / Am-243 Tracer Value * SPKV

Am 241 uClimL = 1.02E-02 DETECTION
= 1.7% LLEVELS
' in pCHimL
Am 241
; cm 243!244 uCI!mL < 4,23E-03 4.23E-03
Z7{Relative Counting Error = 100.0% Cm 243/244
Am 243 Tracer Recovery = 67.7% 4.23E-03
AY-‘!D‘I .GRA_@.
nalyst: 1; A h AKL Date: 04/08/96
Signature of Chemist: :’(,Lv\ ﬁ(ﬂ_,k,q P JFR  Date: ?%éq, S¢é
SAMPLE WB1 REV 1, 953103ML O

893

95310A0OUTAMT 171, WB1 04/08/96



WHC-SD-WM-DP-178, REV. | -

WORKBOOK PAGE: DUP4

Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID l SOLID
woe o A Date Counted : APRwOS-SB lAm 241 AEA Frac. {C241)}
ISample Volume in mL |{SS) 5 .000 \Am 243 AEA Frac. [C243)|.
',,-f Sample D.F. |DF} 101/Cm 243/244 AEA Frac. (Cm)f:
{SPKV) " B.400(Total AT Counts
{DDF) - 1000JAT Count Time (min} {TC)f:
. 118843 - [Background in cpm {Bkg)f
e 77 Am-243 Tracer Value {dpmimL) 7550.4/Am 241 cpm -
‘ |Detector Number o D Am 243 epm
A Quniber. | Detector Efficiency (DetEf) 0.2910(Cm 243/244 cpm
IAEA Count Time {min}§ i
Am 241 uCill. = 9.2902E+00
Cm 2431244 pCilk = < 4.2679E+00

.(J—" I»"{V"t ,ﬂ’r’)’lﬁ’-"'ﬂ'

Am 241 uClimL = 9.29E-03 DETECTION

Relative Counting Error = 1.7% LEVELS

; in pCitmL

NOTE: Cm-243/244 Result is a LESS THAN Value. Am 241
. Cm 243/244 uClmL < 4.2TE-03 4.27E-03
%’V’?ﬁi“?f fiRelative Counting Error = 100.0% Cm 2431244
R ' . AAm 243 Tracer Recovery = 67.2% 4.27E-03

T AY-401G

T i’*f’,,z}%f Am-241 JGIL = (C241 * Am-243 Tracer Value = SPKV * DF = DDF * (1000mL/L)) / (C243 " $S * (2220000dpm/uCi))
cm-zamu HCI/L = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * {1000mLiL)} / (C243 * §§ * (2220000dpm/pCi))

Relaﬁve Counting Error = Square Root of [{1/{Am-243 cpm * min}} + (1 { {Am-241 or Cm-243/244 cpm * min)}] * 1.96 * 100
JAm 243 Tracer Recovery = (Total AT Counts / TC - Bkg} * (1/DetEff) ~ C243 ~ 100 / Am-243 Tracer Value * SPKVY

natyst: . AKL Date: 04/08/96
Signature of Chemist: {in .KL&M Lo—— JFR Date: o ,4’]01 G

SAMPLE.WB1 REV 17, 953103KAL

899

B3O NOUTAMT 17 1. WB1 04/08/95



WHC-SD-WM-DP-178 REV |

WORKBOOK PAGE: SAMS

Am 241 and Cm 243[244 LA-953-103 (A-5) LiQUID / SOLID SAMPLE
b e Date Counted 1'1 3APR-03‘9G iAm 241 AEA Frac. {C241){ ;
Sarnple Volume inmL (S} IAm 243 AEA Frac. {C243}}
i {DF}{ HICm 2431244 AEA Frac. {Cm)}
(SPKV){. .= " ‘0.:100|Total AT Counts S
{DDF)}} __"1.000]JAT Count Time {min) (TC)H -
i1 AB43 - |Background In cpm (Bkg)j i
Z1Am-243 Tracer Value {dpmimL) 7550.4 [Am 241 cpm B
Detector Number Lo 4alAm 243 cpm
hgr- i ADetector Efficlency {DetEM) 0.2910]Cm 243/244 cpm

IAEA Count Time (min)

Am 241 §CilL = 9.9067E+00
Cm 2431244 pCilL = < 4.5280E+00

m-241 pCHL = {C241 * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)) / (CZ43 ~ SS " (2220000dpm/Ci))
Crn-243!244 HCUL = (Cmn * Am-243 Tracer Value * SPKV * DF = DDF * (1000mLIL)) / (C243 * S5 * {2220000dpm/Ci})

; Relative Counting Error = Square Root of [{1/(Am-243 cpm * min)) + (1 / (Am-241 or Cm-243/244 cpm * min)}] * 1.96 * 100

Jam 241 pCiimL = 9.91E-03 DETECTION
Z{Relative Counting Error = 1.8% LEVELS
In pCiimL
INOTE: Cm-243/244 Result is a LESS THAN Value. Am 241
Cm 243!244 uciimL < 4.53E-03 4.53E-03
100.0% Cm 243/244
= 84.7% 4.53E-03
e PR
L__AY-101 GRAB ‘
IAnalyst; N A AKL Date: 04/08/96

Signature of Chemist: ﬁm K_(_,QH e JFR Date: gL o 24
SAMPLE.WB1 REV 1.2 953103ML © f

SCO

NG5310NOUTVAMT7 17 1. WB1 04/08/96



WHC-SD-WM-DP-i78, REV |

WORKBOOK PAGE: DUPS
Am 241 and Cm 243/244: LA-953-103 (A-5)

LIQUID / SOLID

B 7 ADate Counted | APRA3:96. - [Am 241 AEA Frac. (c281)|
Sample Volume In mL (S8} - | 71,006{Am 243 AEA Frac. {C243)}

Woeklist 7 1Sample D.F, {DF)E- p1{Cm 243/244 AEA Frac. {cml
\ Tracer Volume in mL isPkvif 0jTotal AT Counts :
BT {DDF)} - - - {IAT Count Time {min) {TC}}

e .* ||Background in cpm {Bkg}}
{dpmimL) 7550 4 lAm 241 cpm ;
S e s diAm 243 cpm
(DetEfm) ~0.2910[Cm 2437244 cpm ; ]
IAEA Count Time fmin) i b 480
Am 241 uCilL_= 8.0294E+00
Cm 2431244 uCilL = < 3.7357E+00

] nalative Counting Error = Square Root of [(1/(Am-243 cpm * min)) + (3 / (Am-241 or Cm-243/244 cpm * min}}] * 1.96 * 100
lAm 243 Tracer Recovery = {Total AT Counts / TC - Bkg) * (1/DetEff) * C243 * 100 / Am-242 Tracer Value * SPKV

m 241 pcClimL = 8.03E-03 DETECTION
,,;ﬁ'g&% Relative Counting Error = 1.8% LEVELS
] in pCifmL
7ZINOTE: Cm-243/244 Result is a LESS THAN Value. Am 241
_1Cm 2431244 uCiimL < 3.74E-03 3.74E-03
_ Relatlve Counting Error = 100.0% Cm 2431244
“JAm 243 Tracer Recovery = 71.2% 3.74E-03
Analyst: A o, AKL Date: 04/08/96
Signature of Chemist: ool f<ehocn JFR Date: 1Ln 9
SAMPLEWB1REV1.2 / 953103ML © !
AG5310NCUTAMT 171 WBI 04/08/96




GENERAL

Peak
ID
17 16.2
27 3.5
32 2.5
47 8.0
52 10.7
62 11.7
7? 16.5
872 16.3
9?2 17.9
10? 22.9
11 1885.6
12 2544.1
13 76.4
14 27.5
152 9.4
167 16.5
Peak AEA
ID Isotope Frac
1 2227
2 2?7272
3 2?2272
4 2227
5 2227
6 22272
7 227272
8 22?2
9 22272
10 22272
11 Am241 0.374
Pu238
12 Am243 0.490
13 0.022

Westinghouse Hanford Co.

ALPHA
Rev.

WL7171-STD

File ID: 7a7109.CNF

Counted on:

Peak height
Initial Final

16.2
3.5
2.5
8.0

10.7

11.7

16.5

16.3

17.9

22.9

1885.6
2544.1

76.4

27.5
9.4

16.5

Exp.

5.479
5.487
5.270

ENERGY

2.01

SAMPLE

Y

ANALYSTIS

WHC-SD-WM-DP-178, REV. |
DATA REDUCTION REPORT

4/ 3/96 €23: 9

Detector: AEA7
Geometry number: 1
Count time: 28
PEAK ANALYSIS
Peak center
Initial Final Initia
487.624 487.624 64.000
479.389 478.846 16.000
467.477 466.822 8.000
441.422 440.371 26.000
431.306 431.306 20.000
422.585 422.240 34.000
389.581 389.468 66.000
362.253 362.253 26.000
351.460 349.898 24.000
344.854 344.854 20.000
298.191 298.191 20.000
252.077 251.967 18.000
128.965 128.900 196.000
73.806 73.074 80.000
66.825 66.031 8.000
13.752 13.038 44.000
PEAK RESULTS
Peak Error Limit: 30%
Peak Centroid Count
Obs. Diff. FWHM Rate c/m
6.349 1.30
6.308 0.28
6.253 0.39
6.132 0.26
6.090 0.11
6.048 0.22
5.897 1.48
5.772 0.40
5.7156 0.38
5.692 0.02
5.477 0.0020,.07 102.26
$.477 0.010
5.265 0.0050.06 134.05
4.699 0.00 5.98

9C2

804. Sec

FWHM
1l Final
1.000
1.000
0.567
10.761
1.085
3.288
B1.242
6.088
4.518
0.003
14.949
12.569
1.000
165.747
0.001
9.187

%$err

@9s
7‘8
38.2
27.0
39.7
75.2
40.2
9.9
21.8

Tau
Initial Final
32.000 0.100

8.000 0.100
4.000 0.028
13.000 13.513
10.000 9.935
17.000 4,735
33.000 39.156
13.000 13.619
12.000 11,958
10.000 10.349
10.000 3.600
9.000 2.961
98.000 0.100
40.000 63.421
4.000 0.000
22.000 22.746
Activity

d/m uCi/ea
905.0 0.408E-03
1181.6 0.532E-03
1126.5 0.507E-03
49.7 0.224E-014



14 U 235
15

16

Totals:

4,386 4.442 -.0560.76 3.51 7.9 51.3 0.231E-04
4.410 0.62 24.8
4.166 0.48 18.7

0.899 <--valid peaks only--> 245.80 . 4
WHC-8D-WM-DP-178, Rgy |
DETECTOR CALIBRATION ’
Energy (MEV) = 4.106 + {(0.0046)*Channel
Energy range (MeV): 4.106 TO 6.461
- Efficiency = 0.1202 CPM/DPM
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 131234.0 100.000
Smoothed 131235.5 100.001
Composite fit 120853.3 92.090
Residuals 10380.7 7.910

Analyzed by:

ALJ

9043



Spectrum 7a7109.CNF
1 Legend: Raw = .... Modeled Peaks =1,2,.., etc Display Max.: 19896.8

WHC-SD-WM-DP-178, REV. |
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Raw Data Dump for AEA Spectrum:

291
301

381
391

411
421
431
441
451
461
471
481
491
511

0.
14.
15.
27.
30.
36.
29.
41.
45.
46.
54.
58.
66.
78.
84.
85.
%96.

116.
152.
213.
224.
316.
446.
747.
1470.
2843.
923.
430.
632.
1404.
1666.
283.
36.
27.
14.
28.
13.
14.
10.
19,
15.
10.
12.
13.
11.
11.
11.
l6.
22.
10.
14.

0‘
12.
41,
30.
45.
30.
44.
37.

11.
9.
26.
27.
28.
25.
41.
36.
47.
43.
51.
57.
68.
78.
92.
92.
111.
145.
152.
203.
243.
356.
501.
813.
1661.
2758.
693.
487.
742.
1590,
1491,
196.
42,
22.
16.
20.
18.
16.
18.
14.
24.
15.
12.
13.
11.
12.
13.
15.
7.

7.

20.
22.
41.
33.
21.
40.
37.
56.
50.
33.
60.
62.
73.
65.
91.
108.
97.
131.
172.
200.
272.
353.
520.
910.
1779.
2622.
613.
485.
831.
1676.
1219.
168.
46.
21.
23.
21.
16.
20.
24.
20.
15.
16.
18.
13,
10.
9.
13.
13.
15.
13.

7a7109.CNF WHC-SD-WM-DP-178, REV |
13. 16. 16. 21. 1B. 22.
19. 11. 11. 16. il. 12.
29, 30. 42, 42. 30. 38.
27. 33. 21. 30. 41, 29.
45, 38. 39. 33. 31. 50.
46. 38. 43, 46. 48, 42.
31. 45, 43. 42. 38, 32.
37. 36. 40. 37. 30. 35.
47. 55, 47. 40. 43. 59,
52. 51, 59, a3. 61. 54,
48, 48. 41, 62. a1. 60.
59, 58. 66. 61. 58. 65.
66. 71. 74. 79. 90. 68.
62. 79. 59, 74. 74. 100.
84. 71. 86. 91, 87. 88
102. 90, 91, 113. 115. 120.
117. 127. 92. 121. 141. 100,
161. 174. 129. 142. 154. 164.
162. 165. 155. 195. 189. 214.
224. 229. 217. 223. 198. 250.
294. 272. 288. 286. 283. 344.
336. 385. 418. 385. 427. 462,
563. 594, 636. 669. 672. 719.
913. 1017. 1074. 1165. 1305. 1353.
1985, 2032, 2246. 2393. 2517. 2656.
2387. 2132. 1845. 1592. 1359. 1079
554, 536. 514. 483. 467. 476
467. 493, 528, 573. 589, 634
939, 964. 1056. 1140. 1226. 1295
1838. 1911. 1955. 2030. 1941. 1907
1011. 856, 725. 545, 490. 406.
126. 81. 83. 61. 49, 37.
29, 35. 30. 24, 23, 24.
14. 28. 23. 22. 16. 19.
19. 23. 14. 20. 13. 17.
12. 11. 23. 15. 14. 14.
12. 14. 19. 9, 15. 12.
13. 15. 8. 13. 18. 22.
15. 14. 13. 19. 15. 20.
13. 8. 12. 17. 9. 11.
13. 9. 15. 22. 13. 11.
16. 10. 16. 13. 14. 12.
13. 10. 17. 9. 10. 17.
12. 13. 9. 16. 12. 10.
12. 9, 10. 15. 11. 17.
9. 14. 13. 10. 5. 11.
9. 14. 16. 16. 14, 9.
17. 7- : 16. 160 200 13-
12. 10. 17. 13. 14, 13.
14. 12. 14. 16. 11. 11.

9CS



GENERAL

Peak
ID
1z

32

572
6?2
77
87

10

117
1272
132
147
1572

Peak

ID Isotope

(Y= oot e I G LB LR ON) B =

11
12
13

Cm243
Cmz244

Westinghouse Hanford Co.

ALPHA
Rev.

WL7171-BLK
8aB8286 .CNF

File

Counted on:

Peak height
Initial Final

11.1
10.9
0.0
3.8
15.5
18.4
23.4
30.8
2715.4
52.9
14.1
16.3
14.6
11.4
2.3

AEA

Frac
2777

0.013

11.1
10.9
0.1
3.8
15.5
18.4
23.4
30.8
2715.4
52.9
14.1
16.3
14.6
11.4
2.3

EXp.

5.779
5.795

5.147
5.270
4.640

ID:

ENERGY

2.01

SAMPLE

ANALYSTIS

WHC-SD-WM-DP-178, REV. |
DATA REDUCTION REPORT

4/ 3/96 @23: 9

Detector: AEAS
Geometry number: 1
Count time: 28
PEAK ANALYSIS
Peak center
Initial Final Initia
483.069 483.069 54.000
377.081 377.028 62.000
368.252 368.252 4.000
349.029 348.787 6.000
315.563 315.309 26.000
306.098 306.098 18.000
301.285 301.285 26.000
295.040 295.040 28.000
253.642 253.642 18.000
114.885 114.867 210.000
92.428 91.572 12.000
66.787 66.048 38.000
56.099 54.693 12.000
33.668 29.367 20.000
30.935 30.000 10.000
PEAX RESULTS
Peak Error Limit: 30%
Peak Centroid Count
Obs. Diff. FWHM Rate c/m
6.286 0.89
5.809 -.0302.00 2.29
5.809 -.014
5.769 0.00
5.682 0.07
5.531 0.37
5.490 0.23
5.468 0.21
5.440 0.30
5.253 -.1060.06 138.22
5.253 0.017
4.629 0.0110.00 4.08
4.524 1.41
4.409 0.46
4.358 0.94
¢S

802. Sec

FWHM
1l Final
1.000
444,163
0.100
0.453
5.895
l1.611
0.832
0.951
12.987
1.000
5.281
7.904
2.215
10.027
0.000

$err

Q95
9.5

7.0

% % % % *

103.
19.7
28.3
29.8
21.1
0.8

4.4

13.2
34.0
15.3

Tau
Initial Final
27.000 0.100
31.000 130.865

2.000 0.100
3.000 0.211
13.000 13.696
9.000 8.960
13.000 13.110
14.000 23.863
9.000 3.310
105.000 0.100
6.000 0.372
19.000 19.452
6.000 0.229
10.000 10.448
5.000 40.918
Activity

d/m uCi/ea
19.2 0.B65E-05
14.0 0.631E-0S
847.5 0.382E-03
856.0 0.386E-03
417.0 0.188E-03



14 2227 4.244 0.36 33.7
15 72?272 4.247 0.00 1859,
Totals: 0.846 <--valid peaks only--> 14%&3% 5
-SD-WM-DP-i 78 REvy
DETECTOR CALIBRATION DP-17¢, R
Energy (MEV) = 4.112 + (0.0045)+*Channel
Energy range {(MevV): 4.112 TO 6.416
Efficiency = 0.1631 CPM/DPM
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 82075.0 100.000
Smoothed 82069.5 99.993
Composite fit 71930.3 87.640
Residuals 10144.7 12.360
Analyzed by:
ALJ

907

I




Spectrum 8a8286.CNF
Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 20483.7

—

WHC-SD-WM-DP-178, REV. |
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Raw Data Dump for AEA Spectrum: 8as286.cnr  WHC-SD-WM-DP-178 REV |

1 0. 0. 8. 10. 4. 11. 13. 7. 9. 7.
11 12. 8. 5. 11. 6. 6. 9. l6. 9. 5.
21 10. 26. 23, 21. 20. 23. 18. 22. 32. 36.
31 25. 30. 24. 30. 31. 28. 21. 27. - 29. 21.
41 28. 35. 22. 25. 21. 25. 34. 23. 27. 27.
51 29. 20. 28. 42. 30. 37. 36. 35. 28. 24.
61 29. 37. 28. 24, 43. 40. 36. 33. 39. 33.
71 30. 33. 38. 45. 24. 30. 26. 46. 32. 23.
81 27, 41. 36. 33. 48. 25. 37. 44. 35. 40.
91 45. 39. 50. 45. 30. 40. 49, 34. 39. 32.

101 34. 39. 38. 38. 42. 41. 44. 50. 44. 42.
1i1 46. 35. 55. 48. 57. 39. 55. 44. 41. 43.
121 55. 52. 57. 55. 54. 55. 52. 59. 66. 60.
131 60. 69. 51. 72. 64. 59. 54. 69. 69. 54.
141 67. 70. 58. 59. 76. 66. 74. 61. 80. 66.
151 82. 66. 79. 78. 65. 90. 77. 82. g2. 72.
161 77. 83. 97. o1l. 84. 89. 83. 89. 88. 109.
171 128. 92. 107. 101. 126. 99. 126. 106. 104. 132.
181 123. 143. 126. 130. 145, 160. 126. 132. 138. 166.
191 132. 160. 166. 179. 211. 164. 177. 183. 176. 214.

201 187. 213. 243. 196. 236. 245. 225. 248, 237. 263.
211 290. 281. 273. 286. 289. 326. 350. 371. 343. 393.
221 399. 434. 422. 448. 493. 500. 512. 540. 565. 617.
231 640. 667. 684. 788. 754. 824. 846. 995. 1036. 1181.
241 1332. 1297. 1513. 1642. 1913. 1870. 2064. 2314, 2464. 2553.
251 2725. 2799, 2812. 2881. 2800. 2598. 2363. 2094. 1684. 1463.
261 1157. 88s. 743. 618. 473. 410. 348. 271. 256. 194.

271 194. 172. 128. 115. 63. 67. 47. 57. 50. 42.
281 42. 30. 29. 30. 27. 28. 16. 29. 30. 30.
291 24. 21. 13. 12, 25, 17. 24. 12. l6. 15.
301 26. 21. i7. 18. le. 11. 21. 18. 17. 14.
311 11. 10. 8. 10. 18. 14. 13. 12. 11. 8.
321 9. 12. 13. 4, 8. 12. 7. 11. 6. 14.
331 14. 7. 9. 7. 11. l6. 7. 11. 5. 8.
341 9. 9. 11. 8. 11. 11. 8. 10. 16. l6.
351 8. 9. 4. 3. 14, 5. 4. 7. 9. 10.
361 9. 10. 8. 4. 4. 7. 13. 14. 12.. 6.
371 12. 7. 6. 10. 13. 9. 14. 12. 10. 11.
381 8. 2. 5. 8. 12. 10. 11. 11. 9. 4.
391 7. 9. 9. 10. 7. 7. 11. 15. 14. 5.
401 6. 5. 13. 8. 12. 7. 2. 4. 4. 5.
411 12. 12. 8. 3. 6 9. 10. 7. 6. 13.
421 7. 7. 5. 9. 7. 13. 10. 6. 6. 11.
431 8. 11. 11. 6. 4. 9. 5. 8. 13. 9.
441 8. 10. 6. 8. 7. 6. 7. 13. 8. 4.
451 11. 9. 10. 11. 12. 5. 6. 9. 10, 7.
461 3. 11. 9. 7. 6. 15. 2. 7. 8. 5.
471 8. 11. 8. 10. 7. 8. 12. 6. 7. 7.
481 9. 16. 8. 14. 11. 8. 5. 7. 11. 7.
491 7 5. 8. 8. 5. 8. 3. 7. 6. 11,
511 g. 0.

SDE.



ANALYSTIS
WHC-SD-WM-DP-178, REV. |

Westinghouse Hanford Co.

ENERGY
2.01

ALPHA
Rev.

GENERAL

DATA REDUCTION REPORT

SAMPLE
S596T001521-SAM
File ID: 9a9372.CNF

Counted on: 4/ 3/96 @23:12
Detectors: AERM9
Geometry number: 1

Count time: 28806. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau

1D Initial Final Initial Final Initial Final Initial Final
172 19.6 19.6 370.324 370.324 10.000 5.075 5.000 1.006
2 560.1 560.1 301.060 301.058 16.000 10.479 8.000 1.668
3 2344.6 2344.6 254.473 254.429 14.000 8.120 7.000 1.690
4 76.2 76.2 112.886 112.840 224.000 1.000 112.000 0.100
5 24.3 24.3 B9.906 88.938 30.000 1.000 15.000 0.100
67 14.7 14.7 66.473 65.284 12.000 5.048 6.000 0.420
7?2 15.8 15.8 44.067 40.397 24.000 7.260 12.000 12.292
87 18.4 18.4 42.957 42.957 6.000 0.000 3.000 2.765
9 60.4 60.4 26.564 26.391 10.000 3.615 5.000 0.873

PEAK RESULTS

Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m _ ya.| uCi/ea
1 2227 5.782 0.98 9.0 2
2 Am241 0.179 5.479 5.470 D.0090.05 36.53 1.5 1579.7f 0.712E-03

Pu238 5.487 5.470 0.017 2062. 0.929E-03
3 Am243 0.600 5,270 5.260 0.0100.04 122.31 0.8 5022. 0.226E-02
4 Np237 0.029 4.640 4.623 0.0170.00 5.86 3.7 3973.4 0.179eE-02
5 22272 4.516 1.79 11.3
6 22?7 4.409 1,18 15.9
7 22?22 4,297 0.42 34.9
8 22727 4.309 0.00 1000.
9 0.010 4,234 0.02 2.12 7.8 86.1 0.388E-04

Totals: 0.818 <--valid peaks only--> 166.82

DETECTOR CALIBRATION

Energy(MEV) = 4.115 + (0.0045)*Channel
Energy range (MeV): 4.115 TO 6.419
Efficiency = 0.0246 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery

910



Raw spectrum 97872.0 1060.000

Smoothed 97893.3 100.022
Composite fit 82192.4 83.979
Residuals 15679.6 16.021

Analyzed by:

ALJ

WHG-SD-WM-DP-178, REV. |

911



1
9
9
9
9.
7
7
6
6
6
5
5
5
4

4.

Legend:

Raw =

-----o-o..3lo..

nn-co...-o----..3.--
2eieaaecnns
2--‘.‘0...!!!--....
-2--..-nlllI.----oc....l.-n--n...l..oo.olllll....olll--n-ooo-...-o3ooo

!IZICCICII

ee32......

--------------------

000002

Spectrum 9a9372.CNF

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

WHC-SD-WM-DP-178, REV |

17677.7



RaW'bata Dump

301
311
321
331
341
351
361
371
igl
391
401
411
421
431
441
451
461
471
481
491
511

0.
47.
62.
39.
4].
43.
34.
31.
58.
60.
55.
70.
67.
94.

102.
116.
160.
149,
213.
233.
331.
403.
516.
742.
1132.
2187.
709.
362.
249,
322.
607.
124.
8.

8.
6.
10.
13.
27.

OO OOWOWU & W

for AEA Spectrum: 9a%9372.CNF
0. 30. 30. 22. 32.
28. 46. 37. 61, 46.
59. 66. 68. 8l. 86.
32. 30. 27. 40. 30.
36. 33. 46. 32. 36.
37. 36. 37. 40, 33.
47. 43. 42. 46. 59.
41. 47. 50. 45, 46.
58. 54. 48. 55. 52.
53. 58. 51. 40. 55.
64. 72. 66. 68. 79.
74 . 76. 82. 60. 81.
90. 65. 83. 101. 77.
91. 90. 98. 75. 100.
111. 8l. 118. 110. 117.
129. 114. 126. 137. 141.
127. 147. 152. 143. 154.
155. 180. 184. 159. 179.
223. 210. 173. 243. 217.
260. 255. 249. 272. 240.
303. 301. 301. 343. 363.
411. 389. 434, 374. 404.
502. 529, 574, 572. 550,
808. 768. 830. 859. 865.
1202. 1340. 1473. 1549. 1667.
2380. 2360. 2593. 2631. 2526.
611. 486. 419. 439. 473.
341. 278. 265. 259. 253.
286. 293. 281, 281. 268,
379. 388. 405. 395. 500.
584. 571. 471. 406. 303.
114. 89. 61. 48. 41.
9. 8. 10. 6. 7.
9. 5. 11. 5. 7.
7. 7. 6. 4. 2.
6. 9. 9. 11. 13.
9. 15 9. 13. 13.
22. 9. 3. 6. 7.
1. 0 1. 2. 0.
3. 0. 1. 2. 3.
3. 1. 5. 3. 2.
1. 0. 0. 2. i.
2. 2. 5. 3. 4.
6. 3. 2. 8. 4.
5. 2. 1. 1. 2-
0. 0. 0. 0. 0.
0. 0. 1. 0. 0.
0. 0. 0. 0. 0.
0. 0. 1. 0. 0.
0. 0. 0. 0. 0.
00

%’TC-SD'%M'DP‘EZ §.REV. {3

8l.

93.
112.
126.
151.
186.
225.
271.
351.
479.

625.

944.

1713.
2229,
446.
233.
311.
518.
265.
23.
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40
91
35
38
36
39
52
55
64

76.

17

78.
96.
118.
145.

171

183.

207

-

293.
363.

442

-

603,

957
1869
1803

378

278

307

537

190

16
8
4
7
8

16
3
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43.
71.
- 36.
33.
53,
47.
62.
61.
52.
74.
71.
92.
103.
104.
113.
158.
181.
235.
268.
400.
456.
689.
1047.
1948.
1404.
401.
259,
306.
541.
192.

9.

2.

7.
6.

13
16

b
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57.
41.
35.
31.
35.
57.
58.
67.
65.
67.
79.
94.
96.
121.
145.
171.
231.
214.
289.
402.
498.
707.
1167.
2158.
1024.
321.
244.
287.
585.
141.
10.
6.
5.
12.
13.
17.
2.
0.
1.
3.
3.
7.
3.
0.
0.



GENERAL

Peak Peak

ID Initia

1? 20.3

2 635.9

3 2784.8

4 117.3

5 28.4

6? 15.2

77 14.9

87 16.7

97 56.9

Peak AEA

ID Isotope Frac

1 27?7

2 Am241 0.162
Fu23s8

3 Am243 0.599

4 Np237 0.044

5 Np237 0.023

6 227

7 227

8 7?2?27

9 27?7

Totals:

Counted on:

ALPHA

Westinghouse Hanford Co.

Rev. 2.01

ENERGY

ANALYS

IS

WHC-SD-WM-DP-178, REV, |

DATA REDUCTION REPORT

SAMPLE
$96T001521-DUP

File ID: 10a2537.CNF

Detector: AEA10
Geometry number: 1
Count time:

height
1l Final
20.3
635.9
2784.8
117.3
28.4
15.2
14.9
16.7
56.9

Peak Centroid

Exp.

5.479
5.487
5.270
4.769
4.640

PEAK ANALYSIS

Peak center
Initial Final
372.288 372.288
302.860 302.859
256.200 256.179
146.902 146.836 1
121.625 121.625
84.444 83.331
77.693 77.017
45.669 45.316
26.628 26.435

PEAK RESULTS
Peak Error Limit:

Obs. Diff. FWHM Rat
5.786

5.473 0.0060.04
5.473 0.014

5.263 0.0070.03 1
4.771 -.0020.00
4.658 -.0180.00
4.485

4.457

4.314

4.229

0.828 <--valid peaks only--> 1

E

Item

DETECTOR CALIBRATION
Enerqgy (MEV) = 4.110 + (0.0045)*Channel
Energy range (MevV): 4.11

fficiency =

0 TO

TOTAL COUNT DATA:

Total

914

4/ 3/96 @23:13

6.414

0.1171 CPM/DPM

% Recovery

28801. Sec
FWHM Tau
Initial Final Initial Final
12.000 6.717 6.000 1.340
16.000 8.982 8.000 1.805
14.000 6.891 7.000 1.675
60.000 1.000 80.000 0.100
26.000 0.890 13.000 0.023
10.000 1.381 5.000 5.085
8.000 0.916 4.000 0.095
10.000 1.647 5.000 0.421
10.000 3.676 5.000 1.383
30%
Count %err Activity
e c/m @95 d/m uCi/ea
1.06 8.7
34.54 1.5 313.8 0.141E-03
409.7 0.185E-03
27.63 0.8 1100.9 0.496E-03
9.28 3.0 91.1 0.410E-04
4.92 5.8 699.8 0.315E-03
0.18 113.
1.03 20.0
0.58 27.0
1.66 10.1
76.37



Raw spectrum 102282.0 100.000

Smoothed 102307.6 100.025
Composite fit 86824.6 84.887
Residuals 15457.4 15.113

WHC-SD-WM-DP-178, REV. |
Analyzed by:

ALJ



Spectrum 10a2537.CNF
1 Legend: Raw = .... Modeled Peaks =1,2,.., etc Display Max.: 18140.7

WHC-SD-WM-DP-178, REV. |
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Ra& Data Dump for AEA Spectrum:
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34.
42.
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94.
75.
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121.
119.
148.
150.
226.
237.
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884.
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265.
410.
463.
66.
8.
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7.
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47.
50.
41.
39.
44.
41.
45.
55.
55.
74.
69.
69.
102.
90.
123.
149.
184.
257.
298.
350.
471.
664.

1046.
1885.
1642.

382.
226.
286.
593.
203.
19,
7.
5.



GENERAL ALPHA ENERGY ANALYSTIS
WHC-SD-WM-DP-178, REV. |

Peak
ID
1?
2
3
4
52
6
77?
8
Peak
ID Isotope
1
2 Am241
Pu238g
3 Am243
4
5
6
7
8
Totals:

Westinghouse Hanford Co.

Rev. 2.01
DATA REDUCTION REPORT
SAMPLE

596T001522-SAM
File ID: 11a3931.CNF

Counted an: 4/ 3796 @23:14
Detector: AEAll

Geometry number: 1

Count time: 28808. Sec

PEAK ANALYSIS

Peak height Peak center FWHM
Initial Final Initial Final Initial Final
18.0 18.0 369.740 369.740 12.000 5.640
567.9 567.9 300.357 300.356 14.000 8.375
2375.3 2375.3 253.590 253.563 12.000 6.871
65.7 65.7 105.293 105.274 242.000 1.000
13.2 13.2 84.907 82.887 12.000 5.440
19.7 19.7 49.712 48.858 66.000 62.800
54.9 54.9 37.167 37.167 10.000 0.000
54.9 54.9 26.466 26.127 10.000 4.624

PEAK RESULTS
Peak Error Limit: 30%

Tau

Initial PFinal
6.000 1.004
7.000 1.564
6.000 1.621

121.000 0.100
6.000 1.072

33.000 34.153
5.000 4.608
5.000 0.870

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m
2727272 5.776 1.00 9.0
0.169 5.479 5.464 0.0150.04 32.03 1.6 158.8
5.487 5.464 0.023 207.3
0.586 5.270 5.254 0.0160.03 110.90 0.9 522.0
0.026 4.586 0.00 5.00 4.0 23.3
2222 4.485 0.67 28.1
22727 4.332 1.55 13.8
22?22 4,280 0.00 1000.
0.011 4.230 0.02 2.18 7.3 10.1
0.793 <--valid peaks only--> 150.11
DETECTOR CALIBRATION
Energy (MEV) = 4.113 + (0.0045)*Channel
Energy range (MeV): 4.113 TO 6.417
Efficiency = 0.2146 CPM/DPM
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 90862.0 100.000
Smoothed 90889.2 100.030

9138

Activity
uCi/ea

0.715E-04
0.934E-04
0.235E-03
0.105E-04

0.457E-05



Composite fit 73616.2 81.020
Residuals 17245.8 18.980

WHC-SD-WM-DP—‘I?S, REV. [
Analyzed by:

ALJ



Spectrum 11a3931.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 17494.1

WHC-SD-WM-DF-178, REV. |
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Raw Data Dump for AEA Spectrum:
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9.
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731.
1219.
2438.
436.
272.
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94.
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2155.
386.
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486.
223.
17.
2.
4.
6.
13.
12.
3.

921

WHC-SD-WM-DP-178, REV. /

22.
‘51.
74.
38.
25.
34.
41.
38.
50.
48.
52.
68.
73.
102.
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150.
191.
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263.
339.
443.
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938.
1641.
1735.
389.
229.
231.
467.
196.
16.
9.
6.

19.
29.
89.
26.
33.
33.
38.
47.
41.
71.
60.
63,
89.
85.
85.
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317.
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148.
10.
5.
8.
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12.
17.
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Westinghouse Hanford Co. /

GENERAL ALPHA ENERGY ANALYSIS

Rev. 2.01
WHC-SD-WM-DP-178. REV |/
DATA REDUCTION REPORT

SAMPLE
$96T001522-DUP
File ID: 12al1277.CNF

Counted on: 4/ 3/96 @23:15
Detector: AEAL12

Gecmetry number: 1

Count time: 28809. Sec

PERK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
172 15.9 15.9 373.126 373.126 20.000 8.580 10.000 10.257
27 13.2 13.2 361.407 360.622 14.000 4.532 7.000 0.744
3 479.2 479.2 301.825 301.820 18.000 12.754 9.000 2.072
42 264.3 264.3 282.784 282.784 12.000 0.006 6.000 4.358
5 1974.7 1974.7 255.690 255,626 14.000 9.869 7.000 1.434
6 59.8 59.8 81.312 81.206 300.000 1.000 150.000 0.100
72 21.0 21.0 50.026 46.924 26,000 32.773 13.000 15.882
8 64.5 64.5 26.564 26.249 14.000 6.227 7.000 1.240

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 7722 5.791 0.47 13.1
2 22727 5.735 0.75 11.9
3  Am241 0.151 5.479 5.470 0.0090.06 31.79 1.6 ¢0142.1 0.640E-04

Pu238 5.487 5.470 0.017 185.6 0.836E-04
4 2227 5.385 _ 0.1
5 Am243 0.646 5.270 5.262 0.0080.04 < 136,30 578.7 0.261E-03
6 0.020 4.478 0.00 4,30 18.1 0.814E-05
7 227?72 4.323 1.22
8 U 238 0.013 4.184 4.230 -.0460.03 2. 14.4 0.649E-05
Totals: 0.829 <--valid peaks only--> 175.03
DETECTOR CALIBRATION
Energy(MEV) = 4.112 + (0.0045)*Channel
Energy range (MevV): 4.112 TO 6.416
Efficiency = 0.2379 CPM/DPM

TCOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 101353.0 100.000
Smoothed 101381.1 100.028

9l2



Composite fit 85300.5 84.162

Residuals 16052.5 15.838
Anall\rnz’zg- Q-W M-DP -178, REV. |
ALJ '
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Spectrum 12al1277.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 14689.2
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Raw Data Dump for AEA Spectrum:
29
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42.
54.
45.
48.
53.
52.
67'
67.
81.
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161.
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278.
382.
476.
81.
6.
5.
4.
?.
14.
15.
1.
2.
1.

12a1277.CNF

30.
59.
74.
40.
39.
33.
52.
62.
61.
67.
92.
76.
109.
107.
129.
148.
167.
204.
257.
349.
392,
524.
678.
905.
1321.
2029,
537.
305.
311.
347.
403.
72.
9.
6.
6.
10.
12.
17‘
2.
1.
3.
3.

27 %QQ'SD'W.'DP'i 7:?9 BEV" ! 35,
: 47 46 46.

40. . . 46.
94. 77. 95. 76. 53.
40. 41. 27. 34. 26.
36. 54. 41. “44. 45.
51. 46. 55. 39. 43.
57. 50. 45. 32. 46.
53. 57. 61. 55. 70.
64. 52. 64. 50. 61.
67. 69. 71. 74. 75.
80. 70. 81. 78. 84.
80. 104. 84. 100. 88.
91. 94. 100. 106. 120.
-99. 101. 111. 123 103.
112. 133. 125. 121 136.
152. 146. 192. 158. 171.
173. 177. 172. 167 175.
213. 229. 228. 239 256.
271. 276, 280. 291. 288.
300. 342. 344. 354. 359.
401. 428. 464. 454. 457.
533. 558. 570. 587. 617.
707. 731. 731. 792. 798.
980. 1004. 1073. 1057. 1151.
1431. 1506. 1586. 1667. 1743.
2186. 2142. 1965. 1695. 1331.
477. 447. 403. 466. 439.
258. 270. 292, 256. 248.
269. 275. 286. 262. 315.
397. 404. 431. 485. 490.
388. 332. 254, 202. 165.
45. 31. 30. 17. 16.
4. 13. 10. 7. 6.
7. 4. 7. 11. 5.
6. 10. 5. 11. 6.
6. 8. 9. 17. 18.
9. 10. 12. 23. 17.
12. 6. 4. 4. 3.
2. 0. 1. 1. 0.
1. 0. 1. 2. 0.
3. 1. 1. 1. 3.
2. 1. 1. 1, 2.
1. 2. 2. 3. 2.
7. 6. 0. 3. 3.
2. 1. 0. 1. 0.
0. 0. 0. 0. 0.
0. 3. 2. 1. 5.
0. 0. 2. 0. 0.

1 0. 0. 0. 0.
0. 0. 0. 0. 0.
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05/01/96 12:10 WHC-SD-WM-DP-178, REV. | Page:

" LABCORE Data Entry Template for Worklist 8}216\0
<714

Analyst: Qét__ Instrument: AMOI1 Book# _I%B / 99&"‘3

Method: LA-953-103 Rev/Mod

Worklist Comment: AY-101. Determine sample size using ludlum. new

S Type Sample# R A Test Matrix Group# Project

1 STD @AM24101 LIQUID

2 BLNK @AM24101 LIQUID

3 SAMPLE 596T001208 0 @AM24101 LIQUID 96000210 AY-101 GRAB

Analytes Requested: AM24101 , AM241C1E, AM24101T

4 DUOP 596T001208 0O @AM24101 LIQUID

Final page for worklist # 8216

QEL&@O 5 /%)% \J/—[ £. K@WS/ e

Analyst Signature Date Analj’fst Signature

Cf. G 5/7/%

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = AliquotXiGder



worklistdara Version 0.1 04/18/96
05/09/96 06:52 WHC-SD-WM-DP-178, REV, |

LABCORE Completed Worklist Report for Worklist# 8216

Page:

Analyst;,ojo’.ﬂr‘}( 1/7/ 3/ G & Instrument: PUOL # ) ¥ Book# /24 R 73
Method: J4-9$3-)c3 Rev/iMod _ 4~ &

Worklist Comment: AY-101. Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
USTD L Lo EET 00 pAKRAT01 AMZE101 L1GUID. © 3.83E-020 3.86E-2 1. 100,783 X Recovery: |
1 81D _ 0 2AM24101 AHZA}DTT LIQUID 100, % 85E+01 98.500 % Recovery
1STD T 0 GAMRAT0Y ANRATOTE LIQUID - 1.0 L3 :
2 BLNK 0 @AM24101 AM24101 Lloup T
2 BLNK - 07 AM24101: AM24101T LIGUID " £5 2100,
2 BLNK 0 @AM24107 AM4101E Lloutp 7. _
3 SAMPLE  S961001208 . 0 . . @AM241071° AM24101 " L1QUID . - R T ;eoo ucizmL
3 SAMPLE  S96T001208 0  @AM24101 AM24101E LIQUID /A ___1_qqs+02 0.000 % Ct. Errpr_ o -
3 GAMPLE  S96T001208° 0 @AMZ4101 AM2GT0NT LIQUID - M7A L o 9IATEFD 100000 % Recovery Tl
4 puP | S96T001208 0  @AM24101 AM24101 LIQUID  <2.53E-6  <2.80E-6 RPD
4 DUP $96T001208 0 . SAM241071-AM24101T L1QUID - 10,0 B.B6E+01 I . - 88,600 % Recovery. 1 T L
4 DuP S96T001208 0  DAM24101 AM24101E LIQUID 1.0 1.00E+02 100,000 % Ct. Error
- »

Final page for worklist# 8216

Analyst Signature Date Analyst Signature Date

/ Eq Az, gﬂ’l:_ti] G
Revigwer Signatare ate

Units shown for QC (BLK/BKG} may not reflect the actual units.
927/



WHG-SD-WM-DP-178, REV. |

WORKBOOK PAGE: STD1

Am 241 and Cm 243/244: LA-853-103 (A-5) LiQuUID sTD
gz [ MAY-04.96: " |Am 241 AEA Frac. (C241)i = . 0444
| [sample Volume in mL Bl 0:100]Am 243 AEA Frac. c2a3)[ . o538
Z . 4Sample D.F. (DR} T 101cm 2431244 AEA Frac. eml e
(sPkv)l- - 0.100{Total AT Counts T 118

(IDDF) 1.000]AT Count Time {min) | T

— 125843 |Background in cpm (Bkg)| = oo oobA

{dpmimL) 1027 [Am 241 cpm 1308

C 0 8] AM 243 cpm DT R es g

iy ey [Detector Efficiency {DetEf)| _0.2686 /Cm 243/244 cpm R S |

JStandard Book No L o134B43 0 AEA Count Time {min} oo o AB0)

7 Zistandard Value in uCi/mL 0.03825]  Am 241 pCill = 3.8560E+01

' Cm 2431244 pCilL. = < 4.4089E+00

jRelative Counting Error = Square Root of [(1/(Am-243 cpm * min)) + {1 / (Am-241 or Cm-243/244 cpm * min))} * 1.96 * 100
%5 Aam 243 Tracet Recovery = (Total AT Counts / TC - Bkg) * (1/DetEff) * 243 * 100 { Am-243 Tracer Vajue * SPKV

" 2 Am 241 pClimL = 3.86E.02 DETECTION
Wyﬁm Relative Counting Error _ = 3.3% LEVELS
: in pCiimL
Am 241
< 4.41E-03 4.41E-03
100.0% Cm 2431244
= 98.5% 4.41E03
Analyst: AKL Date: 05/07/96
Signature of Chemist: 09/{\,\'\ AL‘.M/"—%——— JFR Date: G e F6
STANDARDWB1 REV 1.2 //@53103ML J

923

1\@531010UNAME216.WB1 0507196




WHC-SD-WM-DP-178, REV |

WORKBOOK PAGE: BLANK2

LIQUID / SOLID

Am 241 nd Cm 243[244 LA-953-103 (A-5)

MAY-04+96 iAm 241 AEA Frac. {C241):
(ssl 4 1..000 \Am 243 AEA Frac. {C243)]
(DFY||: " 4{Cm 2431244 AEA Frac. {Cm)j
(SPKV}[: 0;400 Total AT Counts D
{DDF) 1.000 /AT Count Time {min) (TC[ oo F 5 30
" :125B43 . [Background in cpm {Bkg)f -
{dpmimL) 1027 JAm 241 cpm ) T '
- 18{Am 243 cpm L ATAT
{DetEff) 0.2686 [Cm 243/244 cpm _ g
AEA Count Time {miny{ .o 480
Am 241 pCill = < 2.3224E-03
Cm 2431244 uCillL = < 2.3224E-03
| m-241 pCiL = (C241 * Am-243 Tracer Value * SPKV * DF * DDF * (1 0oomLAL) 1 (G243 * S5 * {2220000dpm/pCi))
: jlcm-2431244 HCIL = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/LY) / (C243 * 58 * (2220000d pm/pCi})
NOTE: Am-241 Result is a LESS THAN Value.
tAmM 241 pcumL = < 2.32E06 DETECTION
= 100.0% LEVELS
in uyCitmL
NOTE Cm-243/244 Resultis a LESS THAN Value Am 241
“JCm 2431244 pCiimL. < 2.32E-06 2.32E-06
“Relative Counting Error = 100.0% Cm 243244
-JAm 243 Tracer Recovery = 101.2% 2.32E-06
AY-101 GRAB
WAnalyst: AKL Date: 05/07/96
Signature of Chemist: &g,/t\_._\ ‘QLL.{/LM JFR Date: S May Gé
BLANK.WB1 REV 1.2 g5310dmML ¢ v
923

1@5310M0UTAMBZ16 WBA

05/07/96




WHC-SD-WM-DP-178 REV.

WORKBOOK PAGE: SAM3

Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID f SOLID SAMPLE
zziiDate Counted MAY-M-GS “JAm 241 AEA Frac. €2yl o
_|Sample Volume in mL [SS) :_' i 000!|Am 243 AEA Frac. (C243)f 7
ample D.F. (DF): ‘[Cm 243/244 AEA Frac. cml
Tracer Volume in mL {SPKV)[: - -.:01‘1:00 Total AT Counts L
est D.F. {DDF}) 1.000/AT Count Time (min) (TC) - v it 3
Tracer Book No - 425843 . - [Background in cpm (Bkg)l - D
(dpmimL) 1027 |[Am 241 cpm o
Co i agliam 243 cpm
{DetEf) 0.2686 Cm 2431244 cpm
IAEA Count Time {min) oo
Am 241 pCill, = < 2.5315E-03
Cm 243/244 uCill. = < 2.5315E-03

: Am-241 Result Is a LESS THAN Value.

JAm 241 pCUmL = < 2.53E-06 DETECTION
%ﬁ Relatlve Counting Error = 100.0% LEVELS
. ‘ in uCifmL
et fﬂ% NOTE: Cm-243/244 Result is a LESS THAN Value. Am 241
osm.ms-- . {cm 2431244 pcimL < 2.53E-06 2.53E-06
57 IRelative Counting Error = 100.0% Cm 243/244
196 - .- }Am 243 Tracer Recovery - = 94.7% 2.53E-06
7 MJ;Wﬁ e
Analyst; AKL Date: 05/07/96
Signature of Chemist: L34 VoS Fu«\ y JFR Date: ey G &
SAMPLE WB1 REV 1.2 g53103ML ¢ v
930

1\953103\OUTVAMB216 WB1 05/07/96



WHC-SD-WM-DP-178 REY |

WORKBOOK PAGE: DUP4

Arn 241 and Cm 243[244 LA-953-103 {A-5) LIQUID / SOLID

s #|Date Counted _MAY:04:96 " JAm 241 AEA Frac. {C241)j. —
Sample Volume in mL (Sshp oo .OUG l/Am 243 AEA Frac, {C243)f. : - .
Z{sample D.F. (DF)j o Cm 243/244 AEA Frac. Ccmp
|Tracer Volume InmL (SPKV}[|:i 1-0;1010 Total AT Counts [
gest D.F. (DDF) ___1.000|AT Count Time {min) {TC)t

—l

Tracer Book No. [ 125843~ ° [Background in cpm {Bkg}l - 3
Eatelx 22 71 Am-243 Tracer Value {dpmimL) 1027 lAm 241 cpm -:5-;_{-;_5{ 0]
{Detector Number e g lAm 243 com R
AtBEE. - ADetector Efficiency {DetEff) 0.2686 [Cm 243/244 cpm e

\AEA Count Time (minjk. " it 4RO
Am 241 pCilL = < 2.7977E-03
Cm 243/244 pCilL = < 2.7977E-03

{Am-241 pCilL = (G241 * Am-243 Tracer Value * SPKV * DF * DDF * (1000mLJL}) / (G243 * S5 * {2220000dpm/uCi))
JCm-243/244 pCifL = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)) / (G243 * §S * (2220000dpm/uCi))

< 2.BOE-06 DETECTION
elative Counting Error = 100.0% LEVELS
in pCilimL
INOTE: Cm-243/244 Resultis a LESS THAN Value, Am 241
< 2.830E-06 2.80E-06
100.0% Cm 2437244
= 88.6% 2.80E-06
nalyst: —_ AKL Date: 05/07/96
A
\Eﬂnatur& of Chemist: %”{,yw\ /’L_LL\ P JFR Date: Finee, 96
SAMPLE WB1 REV 1.2 953103ML ¢ . i

931

1A95310N0OUTAMB216 WB1 05/07/96




GENERAL

©. H- 9 ilbei s 5 4-96

Westinghouse Hanford Co.
ALPHA ENERGY ANALYSTIS

Rev. 2.02 wyc.SD-WM-DP-178, REV. |
DATA REDUCTION REPORT

SAMPLE
WL8216-STD

File ID: 25a2597.CNF

Counted on: 5/ 4/96 @ 3:54
Detector: AEA25
Geometry number: 1.

Count time: 28803. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau

ID Initial Final Initial Final Initial Final Initial Final
1 386.2 386.2 299.519 299.519 12.000 5.806 6.000 2.245
2 487.8 487.8 253.773 253.7%8 12.000 4.661 6.000 1.776

PEAK RESULTS

Peak Error Limit: 30%

Peak AEA Peak Centroid Count S%err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Pu23sg 0.444 5.487 5.479 0N.0080.03 13.05 2.5 112.5 0.507E-04

Am241 5.479 5.479 0.000 86.2 0.3BBE-04
2 Am243 0.538 5.270 5.268 0.0020.02 15.78 2.3 99.0 0.446E-04
Totals: 0.982 <--valid peaks only--> 28.83

DETECTOR CALIBRATION

Energy{(MEV) = 4.101 + (0.0046)*Channel
Energy range (MeV): 4.101 TO 6.456
Efficiency = 0.1611 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 14097.0 100.000
Smoothed 14097.8 100.006
Composite fit 13841.1 98.185
Residuals 255.9 1.815
Analyzed by:
EMB
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Spectrum 25a2597.CNF

1 Legend: Raw = .... Modeled Peaks = 1,2,..,

etc Display Max.: 3425.0

WHC-SD-WM-DP-178, REV, |
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R Data D £ AEA Spectrum: 25a2597.CNF Xnd ol Ha]-2
aw Data Dump for p W[ii(.; SDWM.DP 17%.REV ]0.

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

11 1. 1. 0. 0. 0. 1. 0. c. 0. 0.
21 0. 0. c. 0. 0. 0. 2. 0. 1. 0.
31 0. c. 1. 0. 0. 1. 0. 0. 0. G.
41 2. 2. 0. 0. 0. 0. 1. 1. 1. 1.
51 1. 0. 0. 2. 1. 0. 0. 0. 1. 0.
61 1. 0. 1. 0. 1. 0. 1. 0. 0. 2.
71 2. 1. 1. 1. 0. 1. 1. 0. 0. 0.
81 0. 2. 1. 1. 1. 0. 2. 0. 0. 1.
91 2. c. 1. 1. 2. 1. 0. 0. 0. 1.
101 1. 1. 0. 0. 1. 2. 2. 2. 2. 1.
111 2. 1. 0. 1. 1. 0. 0. 1. 1. 1.
121 1. 1. 1. 2. 1. 2. 2. 1. 2. 1.
131 2. 2. 1. 0. 1 0. 3. 1. 1, 1.
141 1. 2. 1. 2. 2. 2 0. 1. 2. 1.
151 2. 0. 1. 1. 0 0. 2. 0. 2. 1.
161 0. 1. 3. 0. 2. 0. 3. 2. 2. 1.
171 3. 0. 1. 1. 0. 2. 4. 1. 2. 0.
181 1. 1. 1. 3. 0. 0. 2. 1. 1. 2.
191 2. 1. 2. 1. 1. 3. 3. 1. 1. 2.
201 3. 2. 3. 5. 2. 4. 2. 4. 4. 6.
211 4. 2. 8. 8. 7. 3. 7. 7. 9. 6.
221 10. 7. 15. 18. 18. 18. 20. 32. 18. 42.
231 31. 39. 48. 50. 68. 69. 83. 102. 102. 137.
241 150. 181. 233. 231. 248. 310. 310. 357. 308. 378.
251 429. 490. 560. 549. 535. 479. 319, 210. 101. 42.
261 39. 39. 34. 27. 31. 39. 31. 28, 32. 20.
271 25. 22. 19. 24, 23. 26. 34. 32. 37. 62,
281 43, 52. 62. 68. 83. 108. 127. 129. 180. 194.
291 210. 251. 282. 270. 280. 346. 336. 396. 428. 426.
301 429, 339, 231. 141. 113. 70. 62. 33. 41. 31.
311 26. 11. l6. 4. 2. 1. 2. 0. 0. S
321 Q. C. c. 0. 0. 0. 0. 0. 0. 0.
331 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.
341 0. 0. 0. 0. 2. 1. 2. 2. 0. 1.
351 1. 1. 0. 0. 1. 0. 0. 2. 0. 2.
361 1. 1. 1. 1. 0. 0. 0. 1. 0. 0.
371 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. g. 0. 0. 0.
401 0. C. c. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
451 0. 0. 0 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 1. 0. 0. 0.
471 0. 0. 0. 2. 0. 0. 0. 0. 0. 1.
481 0 0. 1. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
511 0. 0.
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Westinghouse Hanford Co.
GENERAL ALPHA ENERGY A N
Rev. 2.02  WHC-S8D-W

DATA REDUCTION REPORT
SAMPLE

WLB216-BLK
File ID: 26a2698.CNF

Counted on: 5/ 4/96 @ 3:55
Detector: AEAZ26

Geometry number: 1

Count time: 28801. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM
iD Initial Final Initial Final Initial Final
1 493.6 493.6 258,110 258.110 12.000 5.088

PEAK RESULTS
Peak Error Limit: 30%

g:u
(]
’U
Q
R 7
= 1
m
=

Tau

Initial Final
6.000 1.712

Peak AEA Peak Centroid Count %err
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m
1 Am243 0.996 5.270 5.265 0.0050.02 17.47 2.1 824.7
Totals: 0.996 <--valid peaks only--> 17.47
DETECTOR CALIBRATION
Energy(MEV) = 4.077 + (0.0046)*Channel
Energy range (MeV): 4.077 TO 6.433
Efficiency = 0.0214 CPM/DPM
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 8421.0 100.000
Smoothed 8421.0 100.000
Composite fit 8387.1 99.597
Residuals 33.9 0.403

Analyzed by:

Activity
uCi/ea
0.371E-03

EMB

935



Spectrum 26a2698.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 3022.8

WHC-SD-WM-DP-178, REV |
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91
101
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121
131
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4/ Q)’b?A/Lc.(u/ S-y-76
Westinghouse Hanford Co.

GENERAL ALPHA ENERGY ANALYSTIS

Rev. 2.02 o
HHK-3D-WM-DP-178, REV. |
DATA REDUCTION REPORT

SAMPLE
S96T1208-5AaM
File ID: 27a2786.CNF

Counted on: 5/ 4/96 @ 3:55
Detector: AEA27

Geometry number: 1 .

Count time: 28802. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 572.9 572.9 252.141 252,141 12.000 4.655 6.000 1.729

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid - Count S%err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Am243 0.965 5.270 5.260 0.0100.02 18.80 2.1 678.2 0.305E-03

Totals: 0.965 <--valid peaks only--> 18.80

DETECTOR CALIBRATION
Energy(MEV) = 4.100 + (0.0046)*Channel
Energy range (MeV): 4.100 TO 6.456

Efficiency = 0.0280 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 9352.0 100.000
Smoothed 9353.5 100.016
Composite fit 9024.1 96.494
Residuals 327.9 3.506

Analyzed by:

EMB

938



Spectrum 27a2786.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 3961.6

WHC-SD-WM-DP-178, REV. |
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Raw Data Dump for AEA Spectrum
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B—n M A;é‘;z .
Westinghouse Hanford Co.
GENERAL A LPHA ENERGY ANALYSTIS
Rev. 2.02 i ) _
WHC-SD-WM-DP-178, REV. |
DATA REDUCTION REPORT
SAMPLE
$96T1208~-DUP
File ID: 28a2889.CNF
Counted on: 5/ 4/96 @ 3:56
Detector: AEA28
Geometry number: 1.
Count time: 28805. Sec
PEARK ANALYSIS
Peak Peak height Peak center FWHM
ID Initial Final Initial Final Initial Final Initi
1 590.6 590.6 253.242 253.242 12.000 4.305 6.00
PEAK RESULTS
Peak Error Limit: 30%
Peak AEA Peak Centroid Count %err
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m
1 am243 0.933 5.270 5.270 0.0000.02 17.03 2.2 87.9
Totals: 0.933 <--valid peaks only--> 17.03

DETECTOR CALIBRATION
Energy (MEV) 4.105 + {0.0046)*Channel
Energy range {MeV): 4.105 TO ©6.460
Efficiency 0.1956 CPM/DPM

TOTAL COUNT DATA:

b-v-96L

Tau
al Final
0 1.967

Activity
uCi/ea
0.396E-04

Item Total % Recovery
Raw spectrum 8760.0 100.000
Smoothed 8760.3 100.003
Composite fit 8174.8 93.320
Residuals 585.2 6.680
Analyzed by:
EMB

941



Spectrum 28a2889.CNF
l Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 4119.8

WHC-SD-WM-DP-178, REV. |
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03/20/96 12:38

WHC-SD-WM-DP-178, REV. |

Page:

™ LABCORE Data Entry Template for Worklist# 6773
Analyst: ,mzl Instrument: PUGL %ZEZ Book# \CuRY3

Method: LA-943-128 Rev/Mod f3—

Worklist Comment: AY-101, Determine samnple size using ludlum. new

s

1

)

Type
STD
BLNK

SAMPLE

DUP

SAMPLE

DuP

SAMPLE

DUP

\r&m\}m&s& % %Al

Sample# R A

596T001263 0

Analytes Requested:

§96T0C1263 0

596T001264 0

Analytes Requested:

S96T001264 O

526T001265 0

Analytes Requested:

S596T001265 0

Test

@PUJ23901

@PU23901

@PU23901
PU23901

@Pu23901

@PU235901
PUG23901

@PU23901

@PU23901
PU23901

@PU23301

Matrix

LIQUID

LIQUID

LIQUID

, PU23901E,

LIQUID

LIQUID

, PUZ3901E,

LIQUID

LIQUID

, PU23901E,

LIQUID

Group# Project

96000210 AY-101 GRAB
PU23901T

96000210 AY-101 GRAB
PU239301T

96000210 AY-101 GRAB
PU23901T

Final page for worklist # 6773

alyst Signature

Date

Data Entry Comments:

£z z% ﬂf#’]»‘z@m 5/:{9//(0

Analyst Signature Date

’4107@” 4/3/%

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

944



worklistdata Version 0.0 05/16/95

04/02/96 15:29 WHC-SD-WM-DP-178, REV. |
LABCORE Completed Worklist Report for Worklist# 6773

Page:

Analyst: jmv Instrument: ABL6 Book# /O R493
Method: Z4-943-/2% ReviMod A-1

Worklist Comment: AY-101, Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
1 STD o @PUZ39%01 PU23901 LIQUID 1.28E-01 -1.10E-2 35.940.% R-gﬁvary
1 STD o] @PU23%01 PU233%01E LIQUID 1.40 2.09E+00 .2.090 % Ct., Error
1l sTD 1} @PU2390]1 PU23901T LIQUID 100 1.00B+02 100.000 % Recovery
2 BLNK 0 @PU23901 PU23501 LIQUID 1 <2 75E-4 uCi/mL
2 BLNE 0 ®PU23901 PU23901T LIQUID 100 1.13E+02 113.009'%.Rncuvsry
2 BLNK 0 @PU23901 PU23I901E LIQUID 1.00 1.00E+D2 100.000 % Ct. Exror
3 SAMPLE S98TO0LE263 O @bPD23901 PU22501 LIQUID N{A 2.67E-02 1.360e-003 uCi,/mL
3 SAMPLE 596TO01263 0 @PU23501 PU23301T LIQUID N{A 1.03E+02 1.000e-007 % Recovery
3 SAMPLE S96TO0L263 0 @PU23901 PU23901E LIQUID N/A 1.73E+00 0.000 % Ct, Error
4 DUP 596TOD1263 O @FO23901 PU239501 LIQUID 2.67E-2 2.69E-2 0.750 RPD
4 DUP S296T001263 D @PU23501 PU23S01T LIQUID 150 1.03B+02 ) 103.000 % Recovery
4 DOP 596TO001263 O @PU2350)1 PU23301E LIQUID 1.00 1.65E«+00 1.650 % Ct. Error
5 SAMPLE 596T001264 O @PU23301 PU23301 LIQUID N/a 2,878-02 1.3900-003 uCi/mlL
5 SAMPLE S96TO01264 O @PU239¢1 PU235¢1T LIQUID N{A 1.07E+02 1.0006-007 % Recovery
5 SAMPLE  S96T001264 0  @PU23901 PU23%01E LIQULD N/A 1.65E+00 0.000 % Ct. Erzor
5 pUP S96T001264 O @PU23501 PU23%201 LIQUID 2.87E-2 2.87E-2 0.000 RPD
& pup S96TON1264 ¢  @PU23501 PU23961T LIQUID 1007 9.74E+01 97.400 % Recovery
5 DUP S596T001264 O @pPU23%01 PU23ISC1E LIQUID i.00 1.65%E+00 1.690 % Ct. Error
7 SRMPLE S96TO001265 O @PU23941 PU239431 LIQUID N/A 2.73E-02 1.460e-003 uCi/mL
7 SAMPLE 596T001265 O @PU23501 PU23%51T LIQUID N/A 9.49E+01 1.0000-007 % Recovery
7 SAMPLE  S96T001265 0 @FU23901 PU23S01E LIQUID N/A 1.748+00 0.000 % Ct. Error
8 DUP 596T001265 O @PU23501 PU235%¢1 LIQUID 2.73E-2 2.68E-2 1.850 RPD
B DUP 886T001285 O @PU23%01 PU23501T LIQUID 100 1.01E+02 101.000 % Recovery
B DUP 596T001265 O @PU23501 PU23901E LIQUID 1.00 1.63E+00 1.630 % Ct. Error
- -

Final page for worklist# 6773

Analyst Signature Date Analyst Signature Date

r

3 Apn 96
ewer dSignatu Date

Units shown for QC (BLK/BKG) may not reflect the actual units.



WHC-SD-WM-DP-178, REV I

WORKBOOK PAGE: 8TD1

Pu 238 and 239/240 : LA-943-128 (A-1) LIQUID . STD
DATE COUNTED MAR.-29-96 IPU 236 AEA FRAC {C236) 0.457
ISAMPLE VOLUME in mL S8 0.100 Jpu 238 AEA FRAC {C238) 0.000
ISAMPLE DILUTION FACTOR DF 101.000 |pu 230 AEAFRAC  (C239) 0.492
[TRACER VOLUME in mL SPKV 0.100 JTOTAL AT COUNTS 4022
D!GEST DILUTION FACTOR DDF 1.000 JAT COUNT TIME (MIN) 30
@PU23901 ITRACER BOOK NO 120B43 JBACKGROUND in epm (Bkg) 0.060
DETECTOR NUMBER 16 JPu 236 cpm 35.350
LIQUID {EFFICIENCY FACTOR EFF 0.272|PU 238 cpm 0.000
JEITRACER PREPARATION DATE 12/27/95[pu 239 cpm 38.020
ITRACER PREPARATION VALUE (dpm/mL) 2390.000 JAEA COUNT TIME ﬂ
IPU-236 DECAY CORR'D VALUE  (dpmimL) 2246.485 [Pu 2397240 pCilL 1.1003E+02
|PL-238 TRACER VALUE {dpmimL} 0.000
STANDARD BOOK NO 104843
0.128

STANDARD VALUE in pCiimL

Decay Time = Date Counted - Tracer Preparation Date
Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of {{-in2 ™ Decay Time/1040.95}]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)* 1/EFF *C236*100/Pu-236 Decay Corr'd Valus * SPKV

IPu 2397240 pCill = (C239)(Pu 236 Decay Corr'd Value){SPKV){1000mL/LY{DF}DDF) / [(C236)(SS){2220000 dpm/uCi)|

Pu 238 dpm = [{Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)

Relative Counting Error = Square Root of [{1/(Pu 236 cpm * min)) + {1/ (Pu 238 or 239/240 cpm * min))] * 1.86 * 100

03/30/96 [Pu 239/240 pCiimi 1.10E-01 DETECTION
iRelative Counting Error = 2.1% LEVELS
f in pCifmL
1) ‘ Pu 239/240
12:00 PM 6.71E-03
|
IPu 236 Tracer Recovery = 100.3%
lAnalyst: i ~ . JMV Date: 30-Mar-98
Signature of Chemist: %y[’l/v\ ﬁW LF Date: / ,4..{}1 ‘?6
STANDARD WB1 REV 1.4 943128MY /
946
03/30/96

1184312B\0UT\PUBTT3. WB1




WHC-SD-Wh-DP-178, REV. |
WORKBOOK PAGE: BLANKZ .
Pu 238 and 239/240 : LA-943-128 (A-1) LIQUID / SOLID : BLNK

DATE COUNTED MAR-29-96 [PU 236 AEA FRAC  (C236) 1.116
SAMPLE VOLUME in mL S5 1.000]PU 238 AEA FRAC  (C238) 0.000
ISAMPLE DILUTION FACTOR DF $01.000 JPU 235 AEA FRAC  (C239) 0.000
[TRACER VOLUME in mL SPKV 0.100 [TOTAL AT COUNTS 4860
IDIGEST DILUTION FACTOR DDF 1,0000 JAT COUNT TIME (MIN) 30
@PU23901 [TRACER BOOK NO 120B43  |BACKGROUNDincp (Bkg) 0.060
i DETECTOR NUMBER 16]Pu 236 cpm 40.670
LiQuID IEFFICIENCY FACTOR EFF 0.2717{PU 238 cpm 0.000
ITRACER PREPARATION DATE 12127195 |PU 239 cpm 0.000
96002484 TRACER PREPARATION VALUE (dpm/mL}) 2390.00 JAEA COUNT TIME 480
4PU-238 DECAY CORR'D VALUE (dpm/mL) 2246.48 | Pu 239/240 uCilL. = < 2.747E-01
IPU-238 TRACER VALUE {dpm/m 0.00

::§Decay Time = Date Counted - Tracer Preparation Date

IPu-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of {(-In2 * Decay Time/1040,95)]
'__,1 u 236 Tracer Recovery = (Total AT Counts / TC -Bkg)*C236*100/(Pu-236 Decay Corr'd Value * SPKV*EFF}

Pu 239/240 PCifL = (C238)(Pu 236 Decay Corr'd Value)(SPKV)(1000mL/LY DFYDDF} / [(C236)(SS)(D g/L)(2220000 dpm/uCi)]
JPu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
{ e Pu238ucCiiL = [(Pu 238 dpm)(DF)(DDF)(1000mL/L)} / [(Pu-236 Tracer Recovery /100)(2220000 dpm/uCi)(D g/L)(SS)]
{Relative Counting Error = Square Root of [{1/{Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

Pu 239/240 pCi/mL < 2.75E-04 DETECTION
‘iRelative Counting Error = 100.0% LEVELS
- in pCi/mL
o INOTE: Pu 238 Resultis a LESS THAN Value, Pu 239/240
12:00 PM Pu 238 pCimL < 2.75E-04 2.75E-04
gint " |Relative Counting Error = 100.0% Pu 238
AY-101 |Pu 236 Tracer Recovery = 113.3% 2.75E-04
iAnalyst: JMV Date: 30-Mar-96

Signature of Chemist: M&w LF Date: };4—13:& 9@
BLANK.WB1 REV 1.0 943128ML '

947

11943128\0UT\PUB773.WB1 03/30/96



WHC-SD-WM-DP-178, REV, |

WORKBOOK PAGE: S5AM3

Pu 238 and 239/240 : LA-943-128 (A-1) LIQUID / SOLID _ SAMPLE
; JDATE COUNTED MAR-29-96 [PU 236 AEA FRAC (C236) 0.225
|  samPLe  |SAMPLE VOLUME inmL SS 1.000JPU 238 AEA FRAG {C238) 0.143
' $SAMPLE DILUTION FACTOR DF 101.000 JPU 239 AEA FRAC (C239) 0.588
RACER VOLUME in mL SPKV 0.100JTOTAL AT COUNTS 8351
IDIGEST DILUTION FACTOR DDF 1.0000 JAT COUNT TIME (MIN) 30
RACER BOOK NO 120843 |BACKGROUND in cpm (Bkg) 0.060
B dDETECTOR NUMBER 16 JPU 236 cpm 36.870
I uauip  [eFFICIENCY FACTOR EFF 0.272]Jpu 238 com 23.420
e RACER PREPARATION DATE 12/27/95]PU 239 cpm 96.410
| 96002484  JTRACER PREPARATION VALUE (dpm/mt) 2390.000 JAEA COUNT TIME 480
V 1 iaP-236 DECAY CORR'D VALUE  (dpmiml) 2246.485 Pu 239/240 LCifl. 2.6T10E+01

HPU-238 TRACER VALUE {dpm/mL} 0.000

ecay Time = Date Counted - Tracer Preparation Date
Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of {(-n2 * Decay Time/1040.95}]
u 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236%100/(Pu-236 Decay Corrd Value * SPKV * EFF)
Py 239/240 pCIL = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1000mU/LYDF)(DDF)} / [{C236)(SS)D 9/1)(2220000 dpm/uCi)]
Aru 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - {Pu-238 Tracer Value *SPKV "Pu 236 Tracer Recovery / 100)
Pu 238 LGiiL = [(Pu 238 dpm){DF)(DDF)(1000mLA)] / [{Pu-236 Tracer Recovery /100){2220000 dpm/uCi)(D g/L}(SS)]

elative Counting Error = Square Root of [(1/{Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm " min})] * 1.96 * 100

' Pu 239/240 pCmL 2.67E-02 DETECTION
Relative Counting Error = 1.7% LEVELS
in pCi/mL
Pu 238/240
Pu 238 pCimL 6.50E-03 1.36E-03
dRelative Counting Error = 2.4% Pu 238
AY-101 IPu 236 Tracer Recovery = 102.6% 1.36E-03
lAnalyst: 2 JMV Date: 30-Mar-86
Signature of Chemist: MM 4{_&1)\/(‘& LF Date:  / AV} 96

ga31zaML &/

¢/

SAMPLEWB1 REV 1.0

1\94312B\0UTPUBT773 WB1

943

03/30,96




WHCG-SD-wWM-DP-178, REV. |

WORKBOOK PAGE: DUP4

Pu 238 and 239/240 : LA-943-128 (A-1)

LIQUID / SOLID

{#Decay Time = Date Counted - Tracer Preparation Date
Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *(e to the power of {(-In2 * Decay Tima/1040.55}]
: Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236"100/({Pu-236 Decay Corr'd Value * SPKV * EFF)
[ we2rsos  JPu 2391240 uCinL = (C239)(Pu 236 Decay Comd Value)(SPKV)(1000mL/L)DF)(DDF) / [(C236)(SS)(D g/L}(2220000 dpm/uCil]
} u 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
Pu 238 LCiL = [(Pu 238 dpm)(DF)(DDF)(1000mLiL)] / [{Pu-236 Tracer Recovery /100){2220000 dpm/uCi)}(D g/L)(SS)]
JRelative Counting Error = Square Root of [(1/Pu 236 cpm * min)) + (1/ (Pu 238 or 239/240 cpm * min))] * 1.96 ~ 100

[Pu 2397240 pCumL

DUP
MAR-29-96 [PU 236 AEA FRAC {C236) 0.227
-m- SAMPLE VOLUME in mL ss 1.000 [PU 238 AEA FRAC (C238) 0.141
AMPLE DILUTION FACTOR DF 101.000}PU 235 AEA FRAC (C239) 0.597
RACER VOLUME in mL SPKV 0.100§TOTAL AT COUNTS 8283
DIGEST DILUTION FACTOR DDF _ 1.0000 JAT COUNT TIME (MIN} 30
120843 BACKGROUND in cpm {Bkg) 0.060
16 JPU 236 cpm 40.820
EFF 0.272]pu 238 com 25.260
12127195 JPu 239 cpm 107.310
RACER PREPARATION VALUE (dpm/mL) 2390.000 JAEA COUNT TIME 480
‘ (dpraimi.) * 2246.485 Pu 239/240 uCilL 2. 6879E+01

(dpm/mL) 0.000

SAMPLE.WB1 REV 1.0

119431 28\0UT\PUE 773, WB1

943

03/30/96

2.69E-02 DETECTION
elative Counting Error = 1.6% LEVELS
in uCilmL
Pu 239/240
12:00 PM Pu 238 pCimL 6.35E-03 1.35E-03
Relative Counting Error 2.3% Pu 238
AY-101 ‘[Pu 236 Tracer Recovery = 102.7% 1.35E-03
lAnalyst: . "™ JMV Date: 30-Mar-86
Signature of Chemist: [ ' LF Date: /,4—15’14, ?é
I 943128ML '




WORKBOOK PAGE: SAMS

WHC-SD-WM-DP-178, REV. |

SAMPLE

Pu 238 and 239/240 : LA-943-128 (A-1) LIQUID / SOLID SAMPLE
DATE COUNTED MAR-25-96 JPU 236 AEA FRAC (C236) 0.220
SAMPLE VOLUME in mL S5 1.000 fPU 238 AEA FRAC {C238) 0.143
ISAMPLE DILUTION FACTOR DF 101.000 JPU 238 AEA FRAC (C238) 0.617
STRACER VOLUME in mL. SPKV 0.100 [TOTAL AT COUNTS 8916
EDIGEST DILUTION FACTOR nOF 14,0000 JAT COUNT TIME {MIN) 30
STRACER BOOK NO 120843 [BACKGROUND in cpm {Bkg) 0.080
DETECTOR NUMBER 16]JPu 236 cpm 38.010
JEFFICIENCY FACTOR EFF 0.272]PU 238 cpm 24.740
fTRACER PREPARATION DATE 12027195 P 239 cpm 106.760
RACER PREPARATION VALUE (dpm/mL} 2390.000§aEA COUNT TIME 480
fou-236 DECAY CORR'D VALUE  (dpm/mL) 2246.485 Pu 239/240 uCilL 2.8664E+01
jPU-238 TRACER VALUE (dptmimL) 0.000

Dy 230/240 pCilL =

{Pu 238 pCiIL

[Decay Time = Date Counted - Tracer Praparation Date
Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of {(-in2 * Decay Time/1040.95}]

« 236 Tracer Recovery = {Total AT Counts / TC -Bkg) “C236*100/{(Pu-236 Decay Cor’d Value * SPKV * EFF)
(C239){Pu 236 Dacay Corr'd Value)(SPKV)(1000mL/L){DF (DDF) / [(C236)(SS)(D g/L}(2220000 dpm/uCi))
#Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100}

= [{Pu 238 dpm)(DF)}DDF){(1000mL/L}] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/uCi)(D g/L)(SS)]
dRelative Counting Error = Square Root of [(1A(Pu 236 cpm ™ min)) + (1 / {Pu 238 or 239/240 cpm * miny)] " 1.96 ™ 100

~fFu 2397240 pCiimL 2.87E-02 DETECTION
elative Counting Etror 1.7% LEVELS
in uCilmL
. Pu 239/240
m Pu 238 pCimL 6.64E-03 1.39E-03
: elative Counting Error 2.3% Pu 238
JPu 236 Tracer Recovery 107.1% 1.39E-03
lAnalyst: AR A JMV Date: 30-Mar-96
Signature of Chamist: ,K_Q_JA‘V“O\ LF Date:
SAMPLE WB1 REV1.0Eé " 943128ML
9590
11943128\0UT\PUBT773.WB1 03/30/96




WORKBOOK PAGE: DUP6

WHC-SD-WM-DF-178, REV, |

Pu 238 and 239/240 : LA-943-128 (A-1) LIQUID / SOLID , DUP
DATE COUNTED MAR-29-96 JPU 236 AEA FRAC (C236) 0.214
fSAMPLE VOLUME in mL sS 1.000JPU 238 AEA FRAC {C238) 0.144
SAMPLE DILUTION FACTOR DF 101.000 JPU 239 AEA FRAC (C239) 0.600
ITRACER VOLUME in mL SPKV 0.100 JTOTAL AT COUNTS 8339
DIGEST DILUTION FACTOR DDF _ ___1.0000JAT COUNT TIME (MIN) 30
RACER BOOK NG 120843 _JBACKGROUND in cpm {Bkg) 0.060
DETECTCR NUMBER 18JPU 236 cpm 38.040
{EFFICIENCY FACTOR EFF 0.272}Pu 238 cpm 25.610
iTRACER PREPARATION DATE 42/27196 Jru 239 cpm 106.540
RACER PREPARATION VALUE {dpm/mL) 2390.000JAEA COUNT TIME 480
JrU-236 DECAY CORR'D VALUE  {dpm/mL) 2246.485 Pu 239240 uCilL 2.8656E+01
PU-238 TRACER VALUE {dpm/mL}) 0.000

_
!

Pu 2391240 pGilL =
Pu 238 dpm =
JPu 238 pCifl =

‘{iDecay Time = Date Counted - Tracer Preparation Date

IPu-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of {(-In2 * Decay Time/1040.85}]

|Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*100/(Pu-236 Decay Cond Value * SPKV * EFF)

(C239){Pu 236 Decay Corrd Value){SPKV){1000mL/L){DF){DDF) / [(C238)(SS)(D g/L)(2220000 dpm/uCi)]

[(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value "SPKV “Pu 236 Tracer Recovery / 100)
[(Pu 238 dpm)(DF)}{DDF){1000mL/L)) / [(Pu-236 Tracer Recovery /100)(2220000 dpm/uCiX{D g/L}{SS)]

Relative Counting Error = Square Root of [(1/{Pu 236 cpm * min)} + {1/ {Pu 238 or 239/240 cpm * min))} * 1.96 * 100

— Pu 239/240 pCifmL 2.87E-02 DETECTION
iRelative Counting Error = 1.7% LEVELS
in pCi/mL
Pu 239/240
u 238 pCimL 6.88E-03 1.47E-03
jRelative Counting Error = 2.3% Pu 238
AY-101 IPu 236 Tracer Recovery = 97.4% 1.47E-03
IAnalyst: N N JMV Date: 30-Mar-96
Signature of Chemist: Mﬂ ﬁ'&] /LM/ LF Date: )} ju,;l_p 9‘£
SAMPLE.WB1REV 10 (/ “943128ML L
11943128\0UT\PUBT T3 WB1 03/30/96




WORKBOOK PAGE: SAM7

WHC-SD-WM-DP-178, REV. |

Pu 238 and 239/240 : LA-943-128 (A-1) LIQUID / SOLID _ SAMPLE
L [DATE COUNTED MAR-28-86 JPU 236 AEA FRAC (C236) 0.221
{  SAMPLE  [SAMPLE VOLUME in mL sS 1.000 PU 238 AEA FRAC (C238) 0.140
iSAMPLE DILUTION FACTOR DF 101,000 [PU 238 AEA FRAC (C239) 0.590
RAGER VOLUME in mL SPKV 0.100 [FOTAL AT COUNTS 7866
JDIGEST DILUTION FACTOR DDF 1.00003AT COUNT TIME (MIN) 0
RACER BOOK NO 120B43 JBACKGROUND in epm (Bkg) 0.060
DETECTOR NUMBER 16 |Pu 236 cpm 36.230
EFFICIENCY FAGTOR EFF 0.272]Pu 238 cpm 22.910
RACER PREPARATION DATE 12/27195PuU 233 com 96.650
FTRACER PREPARATION VALUE (dpm/mL} 2390.000 JAEA COUNT TIME 480
IPU-236 DECAY CORR'D VALUE  {dpm/mL) 2246.485 Pu 238/240 pCilL 2,7285E+01
\“ P-238 TRACER VALUE {dpmimi) 0.000
11

Decay Time = Date Counted - Tracer Preparation Date
F'u-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of {(-In2 * Decay Time/1040.95)]
i

239/240 pCilmL 2.73E-02 DETECTION

Relative Counting Error = 1.7% LEVELS

in pCiimL
Pu 239/240

Pu 238 puCimL 6.47E-03 1.46E-03

Relative Countdq Error = 2.4% Pu 238
AY-101 Pu 236 Tracer Recovery = 94.9% 1.46E-03
lAnalyst: . JMV Date: 30-Mar-96

LF Date;

Signature of Chemist: LM\M\.
SAMPLE WB1REV 10 o/ 943128ME’

11943128\0UT\WPUS773.WB1

352
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WORKBOOK PAGE: DUP8

WHC-3D-WM-DP-178. REV. |

Pu 238 and 239/240 : LA-943-128 (A-1) LIQUID / SOLID , DUP
DATE COUNTED MAR-20-96 [PU 236 AEA FRAC (C236) 0.228
[SAMPLE VOLUME in mL ss 1.000 JPU 238 AEA FRAC (C238) 0.141
AMPLE DILUTION FACTOR DF 101.000JPU 239 AEA FRAC (C239) 0.587
RACER VOLUME in mL SPKY 0.100 [TOTAL AT COUNTS 8120
DIGEST DILUTION FACTOR DOF 1.0000JAT COUNT TIME (MIN) 30
RACER BOOK NO 120843 |[EACKGROUND in cpm (Bkg) 0.060
DETECTOR NUMBER 18 JPU 236 com 41.800
IEFFICIENCY FACTOR EFF 0.272JPu 238 cpm 25.920
RACER PREPARATION DATE 12/27195JPu 239 cpm 109.720
RACER PREPARATION VALUE (dpmimL) 2390.000 JAEA COUNT TIME 480
PU-236 DECAY CORR'D VALUE _(dpm/mL) 2246.485]  Pu 239/240 pCinL 2.6762E+01
| o |Pu-238 TRACER VALUE (dpmimL) 0.000

Pu 236 Tracer Reoovery

Pu 238 pGilL =

Decay Time = Date Counted - Tracer Preparation Date
JPu-236 Decay Corrd Value = Pu-236 Preparation Value *[e to the power of {(-n2 * Decay Time/1040.85}]
{Total AT Counts / TC -Bkg) *C236*100/(Pu-236 Decay Corr'd Value * SPKV * EFF)

[(Pu 238 dpm)(DF}DDF){1000mL/L)) / [{Pu-236 Tracer Recovery /100)(2220000 dpm/uCi}(D @/L)(SS)]
iRelative Counting Error = Square Root of [(1/(Pu 236 cpm * min)} + (1 / (Pu 238 or 239/240 cpm * minp)] * 1.96 * 100

Pu 2391240 pCiimL 2.68E-02 DETECTION
elative Counting Error = 1.6% LEVELS
in pCilmL
s - s Pu 239/240
L 1200pM [Pu 238 pCimL 6.32E-03 1.34E-03
IRelative Counting Error = 2.2% Pu 238
AY-101 JPu 236 Tracer Recovery = 101.1% 1.34E-03
IAnalyst: o JMV Date: 30-Mar-86
Signature of Chemist: LF Date:

SAMPLE.WB1 REV 1. 9431 L

11943128\0UTPUBT73.WB1

953

03/30/96
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WHC-

P s PR )
SD-WM-DP-178, REV. | 4 ’*’%' o

Westinghouse Hanford Co.

GENERAL ALPHA ENERGY ANALYSTIS

Rev. 2.01
DATA REDUCTION REPORT
SAMPLE

WL6773-STD
File ID: 17a1759.CNF

Counted on: 3/29/96 @22:44
Detector: AEAl7

Geometry number: 1

Count time: 28803. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
1D Initial Final Initial Final Initial Final Initial Final
1 588.2 588.2 361.501 361.501 10.000 3.334 5.000 0.498
2? 62.4 62.4 353.431 352,270 8.000 0.607 4.000 5.354
3 862.7 862.7 229.301 229.299 10.000 3.518 5.000 0.782
4 21.6 21.6 143.028 142.773 126.000 1.000 63.000 0.100
52 0.0 0.1 130.518 130.518 0.000 0.100 0.000 0.100
PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate ¢/m @95 d/m uCi/ea
1 Pu236 0.457 5.755 5.750 0.0050.02 35.35 1.5 4508.8 0.203E-02
2 2227 5.707 0.48 94.3
3 Pu239 0.492 5.147 5.141 0.0060.02 38.02 1.5 4752.3 0.214E-02

Pu240 5.144 5.141 0.003 4752.3 0.214E-02
4 0.022 4.743 0.00 1.71 7.3 213.7 0.963E-04
5 777 4.687 0.00 >k
Totals: 0.971 <--valid peaks only--> 75.08
DETECTOR CALIBRATION
Energy (MEV) = 4.087 + (0.0046)*Channel
Energy range (MeV): 4.087 TO 6.442
Efficiency = 0.0080 CPM/DPM
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 37116.0 100.000
Smoothed 37115.6 99.999
Composite fit 36273.1 97.729
Residuals 842.9 2.271

Analyzed by:

DM
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Spectrum 17al759.CNF

1 Legend: Raw = .... Modeled Peaks =1,2,.., etc

Display Max.:

WHC-SD-WM-DP-178. REV |
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Raw Data Dump for AEA Spectrum: 17al1759.CNF WHC-S%—WM-DF’:;WB, RE\ii .

1 0. 0. 1. 0. 0. 1. 0
11 4. 0. 2. 3. 3. 1. 1. 1. 4. 3.
21 0. 5. 5. 4. 4. 2. 1. 3. 3. 2.
31 0. 2. 1. 2. 2. 3. 2. 1. 2. 5.
41 0. 3. 4. 3. 3. 2. 2. 2. 2. 1.
51 3. 3. 0. 5. 5. 0. 3. 2. 3. 2.
61 3. 6. 4. 0. 5. 6. 6. 7. 4. 7.
71 6. 3. 6. 7. 3. 6. 3. 3. 2. 6.
81 2. 3. 4. 5. 9. 5. 4. 2. 9 7.
91 7. 2. 6. 4., 7. 6. 8. 3. 8. 9.
101 2. 7. 4. 4. 13. 10. 14. 4. 5 10.
111 13. 6. 11. 5. 14. 8. 3. 12. 8 14.
121 12, 7. 11. 7. 13. 10. 8. 7. 17. 22.
131 19. 15. 12. 9. 6. 17. 12. 21. 10. 24.
141 28. 29. 28. 30. 24. 18. 18. 26. 27. 27.
151 34. 28. 33. 30. 25. 21. 26. 30. 27. 49.
161 36. 39. 49, 49. 57. 40. 55. 43. 54. 62.
171 67. 68. 58. 59. 56. 80. 71. 73 70. 72.
181 65. 76. 90. 94. 100. 85. 105. 102 130. 115.
191 127. 116. 136. 149. 137. 154. 170. 158 173. 194

201 189. 212. 212, 241. 246. 254. 271. 261: 277. 282.
211 321. 334. 366. 326. 405. 430. 465. 486. 513. 530.

221 566. 563. 518. 633. 630. 697. 811. 817. 979. 1000.
231 956. 659. 345. 140. 53. 17. 6. 7. 10. 4.
241 3. 5. 8. 7. 11. 6. 6. 9. 14. 5.
251 10. 12. 6. 16. 11. 12. 16. 14. 8. 11.
261 12. 12. 15. 11. 11. 14. 15. 18. 10. 19.
271 16. 17. 18. 30. 14. 24. 23. 28. 22, 34.
281 14. 19. 31. 36. 29. 26. 31. 30. 33. 26.
291 31. 31. 34. 36. 35. 44. 36. 44, 44. 48.
301 43. 43. 65. 55. 67. 46. 53. 45. 59. 59.
311 44. 52. 55. 56. 78. 74. 66. 72. 70. 87.
321 83. 97. 98 98 114. 125. 124. 128. 112. 151.

331 140. 166. 150. 148. 190. 171. 204. 190. 210. 254.
341 223. 252. 267. 301. 303. 298. 337. 377. 383. 395.
351 440. 515. 548. 518. 454. 409. 417. 443. 514. 520.
361 628. 678. 662. 502. 271. 93. 14, 1. 0.

0
371 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0 1. 0.
401 0. 0. 0. 1. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. c. 0.
421 0. 0. 0. 1. 1. 0. 0. 0. 1. 1.
431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
441 c. 0. 0. 0. 0. 0. 0. 0. 0. 1.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
461 1. 0. 0. 1. 0. 2. 0. 0. 0. 0.
471 0. 0. 0. 1. 0. 2. 1. 0. 3. 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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GENERAL ALPHA ENERGY ANALYSTIS

Rev. 2.01 WHGSD‘WM-DP-”T?&’ HE\, I
DATA REDUCTION REFPORT

Westinghouse Hanford Co.

SAMPLE
WL6773-BLK
File ID: 18al838.CNF

Counted on: 3/29/96 @22:45
Detector: AEA1SB

Geometry number: 1

Count time: _ 28807. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 587.5 587.5 362.2B0 362.280 10.000 3.272 5.000 0.413
27 0.0 0.1 248.340 248.340 0.000 0.100 0.000 0.100

. PEARK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count S%err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c¢/m @95 d/m uCi/ea
1 Pu236 1.116 5,755 5.752 0.0030.02 40.67 1.4 3192.3 0.144E-02
2 22272 5.228 0.00 8445.

Totals: 1.116 <--valid peaks only--> 40.67

DETECTOR CALIBRATION
Energy(MEV) = 4.086 + (0.0046)*Channel
Energy range {(MeV): 4.086 TO 6.441

Efficiency = 0.0130 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 17489.0 100.000
Smoothed 17489.2 100.001
Composite fit 19526.5 111.650
Residuals ‘ -2037.5 -11.650

Analyzed by:

DM
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Spectrum 18al1838.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 3928.6

WHC-SD-WmM-DP-178, REV. |
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Raw Data Dump for AEA Spectrum:

331
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461
471
481
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511
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0. 0.
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Westinghouse Hanford Co.

GENERAL ALPHA ENERGY ANALYSIS

Rev. 2.01  WHC-SD-WM-DP-178, REV |
DATA REDUCTION REPORT

SAMPLE
S96T1263-SAM
File ID: 19al1989.CNF

Counted on: 3/29/96 @22:46
Detector: AEAl9

Geometry number: 1

Count time: 28808. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
1D Initial Final Initial Final Initial Final Initial Final
1 1213.1 1213.1 361.806 361.806 10.000 2.513 5.000 0.878
2 745.2 745.2 304.043 304.036 10.000 2.689 5.000 0.908
3 3414.0 3414.0 230.198 230.198 12.000 3.504 6.000 1.521

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Pu236 0.225 5.755 5.750 0.0050.01 36.87 1.5 387.4 0.175E-03
2 Pu238 0.143 5.487 5.484 0.0030.01 23.42 1.9 335.0 0.151E-03

Am241 5.479 5.484 -.005 256.6 0.116E-03
3 Pu239 0.588 5.147 5.145 0.0020.02 96.41 0.9 992.9 0.447E-03
Pu240 5.144 5.145 ~.001 992.9 0.447E-03
Totals: 0.955 <--valid peaks only--> 156.70
DETECTOR CALIBRATION
Energy (MEV) = 4.086 + (0.0046)*Channel
Energy range (MeV): 4.086 TO 6.441
Efficiency = 0.0971 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 78746.0 100.000
Smoothed 78748.6 100.003
Composite fit 75237.3 95.544
Residuals 3508.7 4.456

Analyzed by:

DM
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Spectrum 19al989.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 22103.5
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Raw Data Dump for AEA Spectrum:

191
201
211
221
231
241
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
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92'
217.
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1700.
1276.
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13.

22.

45.
123.
396.
873.

16.

35.

72.
225.
706.

1021.
0.
0.
0.
0.
0.

19a1989.CNF
3. 2.
3. 0.
3. 4l
8. 0.
2. 2.
2. 0.
3. 6.
5- 5.
5. 5.
4, 3.
4. 12.
13. 7.
7. 9.
13. 16.
12. 33.
19. 26.
25. 29.
42. 36.
57. 60.
117. 112.
278. 244.
696. 768.
1922. 2178.
676. 264.
11. 8.
18. 13.
31. 29.
51. 57.
109. 144.
452. 500.
942. 757.
17. 13,
29. 41.
83. 83.
231. 273.
612. 580.
407. 100.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0‘ 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
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GENERAL ALPHA ENERGY ANALYSTIS
WHC-SD-WM-DP-178, REV.

Peak
ID
1
2
3
4
Peak
ID Isotope
1 Pu236
2 Pu238
. Am241
3 Pu239
Pu240
4 Np237
Totals:

/4%%# Z-Bo rE

Westinghouse Hanford Co.

Rev. 2.01
DATA REDUCTION REPORT
SAMFPLE

S96T1263-DUP
File ID: 20a2018.CNF

Counted on: 3/29/96 @22:46
Detector: AEA20

Geometry number: 1

Count time: 28804. Sec

PEAX ANALYSIS

Peak height Peak center FWHM
Initial Final Initial Final Initial Final
1327.9 1327.9 362.984 362.984 10.000 2.565

844.5 844.5 304.830 304.822 10.000 2.623
3821.7 3821.7 230.578 230.578 10.000 3.513
25.0 25.0 149.358 149.292 132.000 1.000

PEAK RESULTS
Peak Error Limit: 30%

Tau

Initial Final
5.000 0.885
5.000 0.948
5.000 1.543

66.000 0.100

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate ¢/m @95 d/m
0.227 5.755 5.752 0.0030.01 40.82 1.4 2180.8
0.141 5.487 5.485 (0.0020.01 25.26 1.8 1836.8
5.479 5.485 -.006 1406.9
0.597 5.147 5.143 0.0040.,02 107.31 0.9 5618.2
5.144 5.143 0,001 5618.2
0.011 4.769 4.769 0.0000.00 1.98 6.4 119.3
0.976 <--valid peaks only--> 175.37
DETECTOR CALIBRATION
Energy(MEV) = 4,082 + (0.0046)*Channel
Energy range (MeV): 4.082 TO 6.438
Efficiency = 0.0191 CPM/DPM
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 86262.0 100.000
Smoothed 86263.6 100.002
Composite fit 84189.3 97.597
Residuals 2072.7 2.403

Analyzed by:

Activity
uCi/ea

0.982E-03
0.827E-03
0.634E-03
0.253E-02
0.253E-02
0.537E-04

DM

963



Spectrum 20a2018.CNF

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:
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Raw Data Dump for AEA Spectrum:

1
11
21
31
41
51
61
71
81
21

101
111
121
131
141
151
le6l
171
181
191
201
211
221
231
241
251
261
271
281
281
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0
1
1

—
WONWRBRWNWON

74
171
429

1565
4612
11

131
561
1111
0

0

0

LR SR S
(SR SRR R 8
.

COCOMNMNODOODOOOO
L] L] . L] . L] L] .

* & * & s @

-

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

67.
166.
492.

1554.
4228.
5.

12.

19.

34.

77.
257.
614.

16.

27.

64.
129.
714.

1354.

0.

2

S E TR R WER N O O

jS
[ oS e o]

28
26
30
57
104
181
568
1688
3105
7

13
24
38
73
299
768
10
26
65
153
779
1623
0

0

0

CHNOOORrROOCO
- .

-

s & 4 % & * s =85 @

-

-

LI ]

20a2018.CNF

1 2. 2.
1. 1. 3.
7. 2. 2.
1. 1. 5.
2. 3. 3.
1. 3. 1.
3. 1. 7.
3. 5. 4.
5. 5. 8.
8‘ 7. 5‘
5. 7. 7.
5. 6. 9.
7. 15. 7.
11. 15. 15.
20. 20. 28.
22, 12. 23.
27. 23. 27.
45. 28. 36.
49. 70. 53.
84. 103. 107.
217. 254. 259.
6l6. 650. 715.
1962. 2168. 2302.
1775. 962. 451,
14. 12. 5.
17. 6. 10.
15. 25. 22.
37. 52. 44.
110. 107. 135.
406. 421. 518.
875. 1038. 1044.
16. 10. 17.
25. 32. 34,
61. 89. 82.
216. 220. 267.
B855. 820. 697.
1672. 1196. 593.
0. 0. 0.
0. 0. 0.
0. 0. c.
0. 0. 0.
0. OI 0.
0. 0. 0.
1. 1. 0.
0. 0. 0.
0. 2. 0.
0. 2. 1
1. 2. 1
0. 1. 0
0. 0. 0

365

3. 5.
1. 1.
3. 4.
4. 3.
2. 3.
4. 6.
2. 5.
0. 9.
9. 4.
7. 9.
6. 9.
9. 11
26. 25
17. 28
29 l6.
27. 41.
72. 79.
116 154.
268. 298.
890. 1152.
2798. 3115,
123. 23.
9. 11.
18. 9.
34. 26.
58. 62.
105. 177.
558. 488.
735. 342,
14. 15.
39, 30.
85. 117.
315. 311.
653. 714.
153. 23.
0. 0.
0. 0.
0‘ 00
c. 0.
0. 0.
1. 0.
1. 0.
0. 0.
0. 0.
1. 1.
2. 0.
0. 0.
0. 0.

64.
172.
349.

1233.
3829.
4.

5.
22,
31'
58.
223.
451.
84.

86.
141.
396.

1382.
4366.
5.
B.

18.

29.

85.
184.
466.

16.

22.

41.
111.
442.
947.
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GENERAL

Peak
ID
1
2
3
4
Peak .
ID Isctope
1 Ra224
Pu23e6
2 Pu238
Am241
3 Pu239
Pu240
4 Np237
Np237
Totals:

3-30-5¢ A

Westinghouse Hanford Co.

A

Counted on:
Detector:

ENERGY ANALYS

2.01

LPHA
Rev.

DATA REDUCTION REPORT
SAMPLE

596T1264~5AM
File ID: 21a2123.CNF

3/29/96 @22:47
AEA21

Geometry number: 1

IS

WHC-SD-WM-DP-178, REV |

Count time: 28804. Sec
PEAK ANALYSIS
Peak height Peak center FWHM Tau

Initial Final Initial Final Initial Final Initial Final
933.3 933.3 361.280 361.280 12,000 6.047 6.000 1.706
648.9 648.9 303.748 303.715 12.000 5.343 6.000 1.615
2991.3 2991.3 230.025 230.024 14.000 6.740 7.000 2,515
24.5 24.5 151.884 151.699 92,000 474.050 46.000 131.670

PEAK RESULTS

Peak Error Limit: 30%

AEA Peak Centroid Count %err Activity
Frac Exp. Obs. Diff. FWHM Rate c¢/m @95 d/m uCi/ea
0.220 5.686 5.741 —-.0550.03 38.01 1.5 2209.9 0.9958-03

5.755 5.741 0.014 2119.7 O0.955E-03
0.143 5.487 5.476 0.0110.02 24.74 1.8 1877.6 (0.846E-03
5.479 5.476 0.003 1438.1 0.648E-03
0.617 5.147 5.137 0.0100.03 106.76 0.9 5834.0 0.263E-02
5.144 5.137 0.007 ' 5834.0 0.263E-02
0.031 4.640 4.777 -.1372.18 5.29 18.1 4822.0 0.217E-02
4.769 4.777 -.008 332.5 0.150E-03
1.011 <--valid peaks only--> 174.81
DETECTOR CALIBRATION
Energy(MEV) = 4.079 + (0.0046)*Channel
Energy range (MeV): 4.079 TO 6.434
Efficiency = 0.0183 CPM/DPM
TQOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 83030.0 100.000
Smocthed 83033.8 100.005
Composite fit 83920.3 101.072
Residuals -890.3 -1.072
Analyzed by:
DM

9665



Spectrum 21a2123.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 21297.6

WHC-SD-WM-DP-178, REV. |
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Raw Data Dump for AEA Spectrum:

1
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
lel
171
181
191
201
211
221
231
241
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

0.

[V S S L
NG WUNMNOR DN UNMWNOAHNDEON
* 4 8 ¥ & 8 ® & 8 3 8 2 8+ + @ .

[
o
-
.

162.
485.
1569.
3111.
50.
13.
14.
34.
82.
287.
565.
70.
24.
54.
161.
622.
1013.
22.

Do WRHHOOONOOOO

0.
0.
2.

90.
224.
483.

1654.
2968.

17.

11.

15.

49.

96.
321.
672.

43.

25,

54.
191.
614.

1053.
5.

e & + & & v

N b = N O RO
L] L] . [ ]

!~
P

14,

NN
B~ O-do
L] L] L ] L] L[]

0
~J

203.
628.
1792.
2500.
20.
6.
24.
33.
114.
352.
689.
23.
27.
62.
199.
682.
952.
3.

0.
2.

%)
[}

-

[a
—h = =1 B Oy
. - L] . L] - -

25.

W N
Wwoomd
L ] [ ] L ]

94.
258.
644.

2013.
2068.

11.

17.

28.

47‘
115.
365.
738.

27.

37.

87.
223.
667.
775.

21a2123.CNF
5. 1.
2. 1.
1. 2.
1. 6.
2. 1.
2. 4.
5. 2.
5. 1.
8. 4.
3. 4.
5' 5.
9. 10.
13. 13.
7. 17.
21. 22,
13. 32.
21. 20.
32. 37.
71. 69.
109. 128.
280. 285.
764. 874.
2172. 2403.
1458. 989.
6. 13.
20. 11.
27. 22.
46. 56.
134. 160.
439. 447.
730. 591.
18. 23.
34. 33.
72. 106.
256. 295.
718. 689.
647. 422.
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. 0.

968

WHC-SD-Wm-

2.
2.
3.

70.
119.
325.
940.

2775.
625.

12.

20.

21.

53.
166.
485.
499,

24.

41.
105.
358.
803.
301.

0.
0.
0.
0.
0.
0.
0.
0.
0.
3.
0.
0.
0.

DP-178
3. 2
2. 1.
1. 3.
2. 1.
4. 3.
1. 2.
6. 3.
3. 4.
3. 5.
4. 4.
7. 8.
5. 9.
9. 18.
15. 16.
21. 22.
21. 17.
38. 36.
52. 52.
91. 77.
134. 175.
336. 391.
1082. 1203.
3074. 3261.
384. 182.
9. 10.
15. 18.
29. 32.
58. 64.
164. 216.
466. 500.
336. 241.
24. 33.
42. 55.
113. 127.
400. 423.
B17. 849.
192. 79.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. Ol
0. 1.
0. 1.
0. 2.
3. 1.
0. 0.
0. 0.

, REV, |

243.

147.
24.
44.

151.

518.



GENERAL

Peak
ID
1
2
3
4
Peak
ID Isotope
1 Pu236
Cm243
2 Pu23is
Am241
3 Pu239
Pu240
4 Np237
Totals:

West

| ;,&Z@. 3-%0-96

inghouse Hanford Co.

ALPHA ENERGY ANALYSTIS

Rev. 2.01
WHC-SD-WM-DP-17g REy. |

DATA REDUCTION REPORT

SAMPLE
S96T1264~-DUP

File ID: 22a2257.CNF
Counted on: 3/29/96 @22:48
Detector: AEA22
Gecometry number: 1
Count time: 28800. Sec

Peak height
Initial ¥Final
1262.6 1262.6

823.9 823.9

PEAK ANALYSIS

Peak center FWHM

Tau

Initial Final Initial Final Initial Final
.8584 360.884 10.000 2.489 5.000 0.879
.403 302.397 8.000 2.748 4.000 0.949

360
302

3873.5 3873.5 227.826 227.825 10.000 3.503 5.000 1.596
25.7 25.7 146.572 146.557 150.000 1.000 75.000 0.100
PEAK RESULTS
Peak Error Limit: 30%

AEA Peak Centroid Count %err Activity
Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
0.214 5.755 5.769 -.0140.01 38.04 1.5 389.3 0.175E-03

5.779 5.769 0.010 522.7 0.235E-03
0.144 5.487 5.500 -.0130.01 25.61 1.8 356.7 0.161E-03
5.479 5.500 -.021 273.2 0.123E-03
0.600 5,147 5.157 -.0100.02 106.54 0.9 1068.6 0.481E-03
5.144 5.157 -.013 1068.6 0.481E-03
0.011 4.769 4.783 0.106E-04

-.0140.00 2.03 6.3 23.5

0.970 <--valid peaks only--> 172.22

DETECTOR CALIBRATION

Energy(MEV) = 4.109 + (0.0046)*Channel
Energy range {MeV): 4.109 TO 6.465
Efficiency = 0.0997 CPM/DPM
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 85179.0 100.000
Smoothed 85179.3 100.000
Composite fit 82665.6 97.049
Residuals 2513.4 2.951
Analyzed by:
DM

963



1 Legend:

o A A Y - = N - S

-----------

Raw = ..

ce.2

Spectrum 22a2257.CNF
.. Modeled Peaks =1

;2,.., €tC Display Max.:

WHC-SD-WM-DP-178, REV. |
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Raw Data Nump for AEA Spectrum: 22a2257.CNF

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

101 7. 7. 3. 9. 3. 7.
111 10. 12. 14. 9. 5. 12.
121 l6. 10. 5. 16. 15. 10.
131 17. 12. 10. 1é6. 13. 14.
141 29, 11. 19, 23. 20. 33.
151 17. 29. 27. 21. 24. 26.
161 21. 34. 30. 25. 32. 29.
171 48. 52. 24. 38. 38. 41.
181 66. 64. 67. 60. 63. 74.
191 94. g3. 92. 124, 135. 147.
201 237. 240, 236. 251. 352. 324,
211 599. 654. 763. 887. 1047. 1186.
221 1696. 1983. 2217. 2457. 3169. 3677.
231 2103. 1237. 565. 211. 46. 13.
241 10. 5. 9. 10. 9. 6.
251 14. 10. 11. 15. 20. 14.
261 18. 26. 21. 27. 27. 31.
271 45. 46. 47. 48, 39. 54.
281 108. 97. 114. 134, 165. 158.
291 356. 417. 495. 530. 483. 528.
301 798. 1005. 1019. 953. 534. 213.
311 17. 21. 18. 14. 17. 24.
321 35. 21. 37. 40. 43. 49.
331 54. 56. 63. 76. 104. 102.
341 155, 200. 218. 262, 256. 314.
351 736. 801. 752. 626. 580. 623.
361 1618. 1529. 1053. 512. 118. 9.
371 c. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0.
391 0. C. 0. 0. 0. 0.
401 0. C. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 1. 0. 0.
431 0. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0.
451 0. 0. C. 0. 0. 0.
461 1. 0. 1. 1. 1. 1.
471 0. 2. 1. 3. 1. 2.
481 1. 1. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0.
511 0. 0.
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-

WHC-SD-WM-DP-1
1. 0.

3
1
0
1
0
1
6

2.
4.

7
13
9

15.
27.
30.
40.
34.
69.
174.

364
1355

4330,
7.

7.
10.
37.
65.
185.
453.
60.
31.

3.

1=
LI T T R S S T T TS

O~ DONNN =&

> W W
>N O
L) [ ] - L) L]

77.
174.
441.

1408.
4688.

11.

10.

23.

37.

75.
222.
468.

17.

21.

65.
136.
431.
899.

0.

78, REV, |
4. 3.
6. 1.
4. 2.
1. 1.
3. 4.
2. 6.
2. 3.
1. 3.
4. 3.
1. 6.
6. 8.
8. 10.
15. 11.
21. 18.
17. 16.
20. 30.
29. 31.
61. 57.
89. 106.
180. 180.
465. 541.
1577. 1638.
4480. 3335.
10. 8.
14. 12.
29, 18.
29. 42.
85. 76.
234. 266,
504. 644.
14. 15.
26. 25.
47. 51.
139. 155.
544. 688.
1029. 1327.
0. 0.
Ol Ol
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
2. 3.
1. 0.
0. 0.
0. 0.



GENERAL ALPHA ENERGY ANALYSTIS
WHC-SD-WM-DP-178, REV. |

FPeak
ID
1
2
3
4
57
Peak
ID Isotope
1 Pu236
2 Pu238
Am241
3 Pu239
Pu240
4 Np237
5
Totals:

/ﬁ%l 2B FL

Westinghouse Hanford Co.

Rev. 2.01
DATA REDUCTION REPORT
SAMPLE

§96T1265-SAM
File ID: 23a2352.CNF

Counted on: 3/29/96 @22:48
Detector: AEA23

Geometry number: 1

Count time: 28802. Sec

PEAK ANALYSIS

Peak height Peak center FWHM
Initial Final Initial Final Initial Final
1174.3 1174.3 360.020 360.020 10.000 2.497

740.5 740.5 301.726 301.718 10.000 2.639
3309.2 3309.2 227.331 227.330 10.000 3.638
31.5 31.5 148.136 148.079 124.000 1.000
1.9 1.9 105.460 105.004 4,000 0.346

PEAK RESULTS
Peak Error Limit: 30%

Tau

Initial Final
5.000 0.852
5.000 0.909
5.000 1.511

62.000 0.100
2.000 2.674

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m
0.221 5.755 5.755 0.0000.01 36.23 1.5 2054.1
0.140 5.487 5.487 0.0000.01 22.91 1.9 1767.6
5.479 5.487 -.008 1353.9
0.590 5.147 5.145 0.0020.02 96.65 0.9 5369.2
5.144 5.145 -.001 5369.2
0.015 4.769 4.781 -.0120.00 2.50 5.7 159.5
22727 4,582 0.01 732.
0.966 <--valid peaks only--> 158.29
DETECTOR CALIBRATION
Energy(MEV) = 4.099 + {(0.0046)*Channel
Energy range (MeV): 4.099 TO 6.455
Efficiency = 0.0180 CPM/DPM
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 78673.0 100.000
Smoothed 78676.0 100.004
Composite fit 75987.7 96.587
Residuals 2685.3 3.413

Analyzed by:

Activity
uCi/ea

0.925E-03
0.796E~03
0.610E-03
0.242E-02
0.242E-02
0.718E-04

DM

972



Spectrum 23a2352.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 21135.5

WHC-SD-W-DP-178, REV |
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Raw Data Dump for AEA Spectrum:

161
171
181
191
201
211
221
231
241
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

20.
47.
62.
104.
253.
569.
1670.
1432.
17.
21.
18.
51.
102.
342.
844.
18.
30.
70.
169.
802.
1478.
1.
0.
0.
0.
0.
0‘
0.
0.
0.
0.
1.
1.

O -

0.

0.
3.
3.

=00 Lo LN

1
7.
18.
11.
19.
19.
25.
27.
46.
61.
117.
253.
717.
1913.
737.
16.
12.
l6.
46.
135.
402.
846.
17.
28.
80.
202.
700.
1080.
0.

2.
2.
1.
4.

120.
290.
760.
2138.
311.
10.
24.
32.
54.
134.
497.
890.
26.
33.
76.
228.
603.
505.
0.
0.
0.
0.

3.
2.
4.

AR AT &

4.
14.
13.
13.
17.
27.
21.
31.
37.
85.

128.
316.
911.
2487.
86.
17.
17.
26.
47.
142.
477.
582.
33.
35.
88.
275.
549.
132.

0.

0.

0.

0.

0.

1.

[=NoRal ool

« & » & = 8 @

23a2352.CNF
3. 2.
1. 4.
6. 3.
5. 1.
1. 5.
4. 4.
9. 3.
3. 2.
6. 5.
11. 5.
7. 18.
14. 11.
17. 12.
18. 1z.
22, 31.
30. 20.
28. 33.
43. 59.
78. 82.
139. 162.
306. 350.
1010. 1240.
2948. 3460.
15. 5.
l6. 9.
18. 11.
29. 25.
54. 64.
159. 169.
445. 377.
225. 95.
26. 36.
51. 42,
98. 116.
285. 332.
602. 636.
25. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. o.
0. OI
0. 0.
0. 1.
0. 0.
0. 0.
1. 0.
0. Ol
0. 0.

WHC-SD-WM-DP-176. REV. |,

2.
4.
7.
3.
4.
7.
7.
5‘
7.
8.
6.
11.
17.
40.
32.
31.
57.
82.
175.
398.
1316.
3866.
10.
9.
21.
29.
62.
176.
418.
30.
27.
38.
131.
401.
781.
0.
0.

33.
65.
91.
190.
442.
1393.
4049.
10.
l6.
23.
41.
77.
231.
422.
28.
24.
56.
144.
524.
945.
0.
0.
0‘

1.

187.
468.
1476.
3403.
13.
12.
17.
41.
73.
250.
525.
19,
24.
67.
173.
590.
1249.
0.

0.

2.

99.
216.
545.

1550.
2464.
8.

15.

25.

43.

95.
320.
604.

25.

38.

70.
182.
715.

1452.
0.
0.
0.



GENERAL

Peak
ID
1
2
3
4
572
Peak
ID Isotope
1 Pu236
Cm243
2 Pu238
Am241
3 Pu239
Pu240
4
5
Totals:

Energy range (MeV):
Efficiency =

Item

/ggél 2-30-Je

Westinghouse Hanford Co.

ALPHA

Rev.

ENERGY ANALYSTIS
2.01 iy
WHC-SD-WM-DP-178. REV |

DATA REDUCTION REPORT

SAMPLE

S96T1265-DUP

File ID:

Counted on:
Detector:
Geometry number: 1

24a2457 .CNF

3/29/96 @22:49
AEA24

Count time: 28802. Sec
PEAK ANALYSIS
Peak height Peak center FWHM
Initial Final Initial Final Initial Final Initi
1485.2 1485.2 362.958 362.958 10.000 2.513 5.00
915.0 915.0 304.807 304.802 10.000 2.672 5.00
4150.6 4150.6 230.620 230.620 10.000 3.616 5.00
24.4 24.4 165.186 165.098 74.000 1.000 37.00
4.7 4.7 152.380 150.488 10.000 1.693 5.00
PEAK RESULTS
Peak Error Limit: 30%
AEA Peak Centroid Count S%err
Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m
0.228 §&K.755 5.760 -~.0050.01 41.80 1.4 2164.9
5.779 5.760 0.019 2906.14
0.141 5.487 5.493 -.0060.01 25.92 1.8 1827.7
5.479 5.493 -.014 1399.9
0.597 5.147 5.152 ~-.0050.02 109.72 0.9 5569.6
5.144 5.152 -.008 55609.6
0.011 4.850 0.00 1.94 6.5 98.5
227 4.783 0.06 187.
0.976 <--valid peaks only--> 179.38

DETECTOR CALIBRATION
Energy (MEV) =

4.091 + (0.0046)*Channel
4.091 TO 6.446
0.0197 CPM/DPM

TOTAL COUNT DATA:

Raw spectrum

Smoothed

Composite fit

Residuals

Total % Recovery
88192.0 100.000
88194.5 100.003
86138.6 97.672

2053.4 2.328

ANALYZED BY:
DM

Tau

al Final
0 0.985
0 1.055
0 1.802
0 0.100
0 9.933

Activity
uCi/ea

0.975E-03
0.131E-02
0.823E-03
0.631E-03
0.251E-02
0.251E~02
0.444E-04



Spectrum 24a2457.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 26139.8
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