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GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.01

Westinghouse Hanford Co.

DATA REDUCTION REPORT

SAMPLE
§95T2309-~DUP
File ID: 17al1700.CNF

Counted on: 10/12/95 @22:29
Detector: AER17

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
1 376.8 376.8 358.833 358.833 12.000 4.310 6.000 1.125
2 110.6 110.6 300.682 300.544 12.000 4.005 6.000 1.109
3 1071.7 1071.7 226.482 226.482 14.000 5.252 7.000 1.874

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 0.275 5.755 5.750 0.0050.02 15.23 2.3 157.7 0.711E-04
2 Pu238 0.077 5.487 5.482 0.0050.02 4.24 4.6 59.8 0.269E-04

Am241 5.479 5.482 -.003 45.8 0.206E-04

3 Pu239 0.668 5.147 5.141 0.0060.02 36.94 1.5 375.0 0.169E-03

Pu240 5.144 5.141 0.003 375.0 0.169E-03
Totals: 1.020 <--valid peaks only--> 56.41

DETECTOR CALIBRATION
Energy(MEV) = 4.099 4 (0.0046)*Channel
Energy range (MevV): 4.099 TO 6.455

Efficiency = 0.0985 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 26546.0 100.000
Smoothed 26545.0 99.996
Composite fit 27075.7 101.995
Residuals -529.7 -1.995

Analyzed by:

EMB
WHC-SD-WM-DP-149, REV. 0
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Spectrum 17al700.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:
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Raw Data Dump for AEA Spectrum:
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GENERAL

Peak Peak height

ID Initial Final

1 749.5 749.5

2 32.9 32.9

3 367.8 367.8
Peak AEA

ID Isotope Frac
1 Pu236 0.703
2 Pu238 0.029

Am241
3 Pu239 0.325
Pu240
Totals: 1.057

Raw spectrum

Counted on:
Detector:

ALPHA

Westinghouse Hanford Co.

Rev. 2.01

ENERGY

DATA REDUCTION REPORT

SAMPLE

S95T2158-SAM

File ID: 18al837.CNF

Geometry number: 1
Count time:

10/12/95 @22:29
AEA18

28803. Sec

PEAK ANALYSIS

Peak center
Initial PFinal
361.612 361.612
303.751 303.446
229.202 229.201

FWHM
Initial Final
10.000 3.697
10.000 2.099
12.000 5.181

PEAK RESULTS

Peak Error Limit:

Peak Centroid

Smoothed

30%

Count %err

ANALYSTIS

Tau

Initial Final
5.000 0.967
5.000 0.553
6.000 1.618

Exp. Obs. Diff. FWHM Rate c/m @95 d/m
5.755 5.749 0.0060.02 29.54 1.6 3675.8
5.487 5.481 0.0060.01 1.20 10.1 203.1
5.479 5.481 -.002 155.6
5.147 5.139 0.0080.02 13.67 2.4 1666.
5.144 5.139 0.005 ‘ 1666.5
<--valid peaks only--> 44.40
DETECTOR CALIBRATION
Energy(MEV) = 4.085 + (0.0046)*Channel
Energy range (MeV): 4.085 TO 6.440
Efficiency = 0.0082 CPM/DPM
TOTAL COUNT DATA:
Item Total % Recovery
20168.0 100.000
20168.0 100.000
Composite fit 21315.9 105.692
-1147.9 -5.692

Residuals

Analyzed by:

Activity
uCi/ea
0.166E-02
0.915E-04
0.701E-04
0.751E~03
0.751E-03

EMB

WHC-SD-WM-DP-149, REV. 0
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Spectrum 18al1837.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 4585.7
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Raw Data Dump for AEA Spectrum:
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GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.01

Westinghouse Hanford Co.

DATA REDUCTION REPORT

SAMPLE
$595T72158-DUP
File ID: 19al1942.CNF

Counted on: 10/12/95 @22:30
Detector: AEA1l9

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
1 660.1 660.1 361.068 361.068 12.000 4.072 6.000 1.130
2 37.2 37.2 302.819 302.382 10.000 3.604 5.000 1.084
3 350.4 350.4 229.184 229.184 14,000 5.502 7.000 2.010

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count Serr Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c¢/m @95 d/m uCi/ea
1 Pu236 0.666 5.755 5.774 -.0190.02 25.35 1.8 1413.3 0.637E-03

Cm243 5.779 5.774 0.005 1897.3 0.855E-03

2 Pu238 0.035 5.487 5.499 -.0120.02 1.33 9.2 100.6 0.453E-04

Am241 5.479 5.499 -.020 77.0 0.347E-04

3 Pu239 0.316 5.147 5.155 -.0080.03 12.04 2.6 658.2 0.296E-03

Pu240 5.144 5.155 -.011 658.2 0.296E-03
Totals: 1.017 <--valid peaks only--> 38.72

DETECTOR CALIBRATION
Energy(MEV) = 4.077 + (0.0047)*Channel
Energy range {MeV): 4.077 TO 6.484

Efficiency = 0.0183 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 18275.0 , 100.000
Smoothed 18276.0 100.005
Composite fit 18584.6 101.694
Residuals -309.6 -1.69%4

Analyzed by:

EMB

.SD-WM-DF-149, REV. 0
WHC-8D-WNEDE. 1




Spectrum 19al1942.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:
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Raw Data Dump for AEA Spectrum: 19al942.CNF
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worklistdata Version 0.0 03/16/95 TR < o T P W= T PR Page:
10/12/95 09:41 WH'LJ SD o 149, Ht‘v U

LABCORE Completed Worklist Report for Worklist# 2717

Analyst: jmv Instrument: PUOI Book# /041543
Method: [ -743-127 ReviMod RB--(

Worklist Comment: Determine sample size using Ludlum. —-LLF

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
181D 0 9PUZ3P02 PUZ3901 LIQUID.. 1.2BE-01 ~ T1.21E-1-: - 94.530 % Hecovery

1 sT0 0  @PU23902 PU23901E LIQUID 1.00  2.45E+00 2.450 % Ct. Error
1810 0: - @PUZIPO2 PUZ3YOTT LIGUID: C100-- 6, 098401 5 80,900 X Recovery
2 BLNK 0 aPU3902 PU23901 LIQUID 1 <4.306-6 uei/mL

2 BLNK 0 - @PU23902 PU2390TT LIGUID: -~ 100 . 6.82E+01. . 68.200 X Recovery - . .
2 BLNK 0 @pPu3902 PUZ3YOIE LIQUID 1.00  1.00Es02  100. 000 % Ct. Error
2BLNK - - 00 C@eu23902 PU3BOT LIGMD: . 1 <4L30E56 .. CACimE .
2BLNK 0  @pPU23902 PU23BOTE LIQUID 1.00  1.00€+02 100. ooo % Cct. Error

3 SAMPL'EZ_Z-'-SOSToozsoa 0 apuzsooz PUR3S0T LIQUID . NfA '1.49E-04 1.320e-005 ucan _

3 SAMPLE  $95T002308 0  @PUZ3902 PU23901T anuxp N/A 6.07E+01 1.000e-007 % Recovery
3.SAMPLE. ~S9ST002308" 0. | aPU23902 PU23QOTE LIQUID- . __N/A =  2.36E+D0°  0.000 X CE. Error

3 SAMPLE  S95T002308 0  @PU23902 PU23BOT LIQUID __ N/A  1.90E-05 1.320e-005 uci /mL

3 SAMPLE ~ - S95TO02308 0. @PU23902 PUZ3BOTE LTIQUID - - NyA -0 4.58E+00°" . 0.000°% Ct. Error -

Final page for worklist# 2717

Analyst Signature Date Analyst Signature Date
SIS 13 pc o
Keviewer Signature Date

Units shown for QC (BLK/BKG) may nor reflect the actual units.
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10/03/95 08:29 WHC-SD-WM-DP-149, REV. © Pag‘e.‘
oot LABCORE Data Entry Template for Worklist# 2717

Analyst: O\ Instrument: PUOL Book# (M-8 -1473

Method: LA-943-127 Rev/iMod R -0

Worklist Comment: Determine sample size using Ludlum. ——LLF

S Type Sample# R A Test Matrix Group# Project

1 sSTD @PU23902 LIQUID

2 BLNK @PU23902 LIQUID

3 SAMPLE S95T002308 0 @pPU23902 LIQUID 95000127 AW-102 GRAR

Analytes Requested: PU238Cl , PU23801E, PU23901 , PU23901E, PU23901T

Final page for worklist # 2717

Db dr ones <c ot 1o/ Jos
nilyst' Signature te Analyst Slgﬁture Daté 7/

&ﬁm \}Mﬁw o-n-05

Data Entry Comments.

9222 FR";\P

§ = Worklist Slot Number, R = Replicate Number, A = Aliguot Code.
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WHC-SD-Wwi-iP-149, REV. 0
WORKBOOK PAGE: STD1

Pu 238 and 239/240 : LA-943-127 (B-0) LIQUID

DATE COUNTED ; ._:_;_"'rocr 11-95|PU 236 AEA FRAC  (C236)

ISAMPLE VOLUME in mL ssf 100]Pu 238 AEA FRAC  (C238)

SAMPLE DILUTION FACTOR DF {|PU 239 AEA FRAC (C235)

[TRACER VOLUME in mL SPKV JTCTAL AT COUNTS

DIGEST DILUTION FACTOR DDF 0IAT COUNT TIME {MIN)

[ @PU23902 [TRACER BOOK NO S 117B43 | [BACKGROUND in cpm Ekg)

- Mate - IDETECTOR NUMBER LR 3{Pu 236 cpm

EFFICIENCY FACTOR

09/12/95/Pu 239 cpm

EFF 0.500][PU 238 cpm

2265.000 JAEA COUNT TIME

2221.681 [Pu 2397240 pCiL T 1.2142E+02

0.000
104B43

0. 128

Decay Time = Date Counted - Tracer Praparation Date
-'3: 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 Value * SPKV
Pu 239/240 pCilL = (C239)(Pu 236 Decay Corr'd Value)(SPKV}(1000mL/LYDF){DDF) / {C236)(SS)(2220000 dpm/pCi)]
z{Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
Pu 238 uCiL = [(Pu 238 dpm)(DF)(DDF){1000mL/L)] / [(Pu-236 Tracer Recovery /100%2220000 dpm/uCi)(D g/L){(S5)]
Relative Counting Efror = Square Root of {{1/{Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

v RESULTS v
Pu 239/240 uCifmL 1.21E01 DETECTION
- 1iRelative Counting Error = 2.4% LEVELS
in uCifimL
Pu 239/240
1.09E-02
Pu 238 Tracer Recovery = 60.9%
Analyst: JMV Date: 12-Oct-95
Signature of Chemist: ﬁ é LLF Date: /g? ﬁtt ?f'
STANDARD.WS1 REV 1.2 943127ML
450
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WORKBOOK PAGE: BLANK2

WHC-SD-Wivi-UrP-149, REV. ¢
LIQUID / SOLID

Pu 238 and 239/240 : LA-943-127 (B-0) BLNK
= {DATE COUNTED . OCTA1.98|PU236AEAFRAC  (C236) f . 1,028
SAMPLE VOLUME in mL ssf 9]PU 238 AEAFRAC  (C238) 0.000
i1 [SAMPLE DILUTION FACTOR DFj - . 0{PU 239 AEAFRAC _ (C239) 0.000
TRACER VOLUME in mlL SPKVI: . " 'DAPOJTOTALATCOUNTS | . . 2337
: ¢ |DIGEST DILUTION FACTOR DDF 1.0000 |AT COUNT TIME (MIN) 30
PU23902 TRACER BOOK NO _112_1'3'132 . |IBACKGROUND in cpm (Bkg) 4,000
: S |DETECTOR NUMBER L aipy 236 cpm 27.510
EFFICIENCY FACTOR EFF 0.5000|PU 238 cpm .0.000
e AB8¥: [TRACER PREPARATION DATE 09/12/95 [PU 239 cpm 0.000
95002913 TRACER PREPARATION VALUE (dpmimL) 2265.00/AEA COUNT TIME L 480
S aEeEge e alpl).236 DECAY CORR'D VALUE  {dpm/mL) 2221.68| Pu 2397240 pCiL = 4.295E-03

(dprm/mL) 0.00

0 PU-238 TRACER VALUE

#:flPu 236 Tracer Recovery =

Pu 238 uCifl. =

-BI{ Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of {(-In2 * Decay Time/1040.95}]
(Totat AT Counts / TC -Bkg)*C236*100/(Pu-236 Decay Corr'd Value * SPKV*EFF)
{i|lPu 239240 HCIL = (C239)(Pu 236 Decay Carr'd Value)(SPKV)(1000mL/LYDFYDDF} / [(C236)(SS)(D g/L) (2220000 dpm/uCi)
sHlPu 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/pCi)(D g/L}(SS)j
#HRelative Counting Error = Square Root of [(1/{Pu 236 cpm * min)} + (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

v RESULTS v
Pu 239/240 pCi/mL < 4.30E-06 DETECTION
Relative Counting Error = 100.0% LEVELS
in pC¥ymL

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

Pu 238 pCimL < 4,30E-06 4.30E-06

Relative Counting Error 100.0% Pu 238

Pu 236 Tracer Recovery = 68.2% 4.30E-06
IAnalyst: JMV Date; 12-0ct-95
Signature of Chemist: (%)(Jé.:% LLF Date: /0’20 ct 4 '
BLANK.WB1 REV 1.2 943127ML
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WORKBOOK PAGE: SAM3

Pu 238 and 239/240 : LA-943-127 (B-0)

WHC-SD-wai-0P-149, REV,

LiQUID { SOLID

DATE COUNTED

:QCT-?‘I-QG U 236 AEA FRAC

SAMPLE
{C236) 0,

PLE VOLUME in mL

‘ DETECTOR NUMBER

1.0001PU 238 AEA FRAC {C238)
JSAMPLE DILUTION FACTOR 11.000 {PU 239 AEA FRAC (C239)
RACER VOLUME in mL sPrvE 0,400 JTOTAL AT COUNTS
ZIDIGEST DILUTION FACTOR o | _1.0000 AT COUNT TIME (MIN) -
RACER BOOK NO : ; “HRACKGROUND in cpm (Bkg) |

“PU 236 cpm

‘ LIQU|D | FFICIENCY FACTOR

EFF 0.500 [PU 238 cpm

09/12/95 [Pt 239 epm

2265.000 JAEA COUNT TIME

2221.881]  Pu 2391240 poir

1.4931E-01

0.000

P u-236 Decay Corrd Value = Pu-236 Preparation Value *[e to the powsr of {(-In2 * Decay Time/1040. 895}]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236"100/(Pu-236 Decay Corr'd Vaiue * SPKV * EFF)

2397240 UCiLL = (C239)(Pu 236 Decay Corr'd Value){SPKV)({1000mLAYDFDOF) / [(C238)(SS)(D @/L){(2220000 dpm/uCi))
238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *“SPKV *Pu 236 Tracer Recovery / 100)
238 WCiL = [(Pu 238 dpm)(DF}DDF)(1000mLA)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi}(D g/L}{(SS)]
[Relative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + {1/ (Pu 238 or 239/240 cpim “ min))] * 1.6 * 100

: v RESULTS v
iPu 239/240 HCi/mL 1.49E-04 DETECTION
elative Counting Error = 2.4% LEVELS
In pClimL
Pu 239/240
iPu 238 puCimlL 1.80E-05 1.32E-05
{Relative Counting Error 4.6% Pu 238
Pu 238 Tracer Recovery = 80.7% 1.32E-05
lAnatyst: JMV Date: 12-0ct-95
Signature of Chemist: 4&4,\:#:' LLF Date: /o (€ G
SAMPLEWBIREV12 943127ML
452
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YRV Y-
Westinghouse Hanford Co.

GENERAL A LPHA ENERGY ANALYJ STIS
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE WHC-SD-Wii-Ut-149, REV. 0
WORKLIST2717-STD
File ID: 13al328.CNF

Counted on: 10/11/95 @15:21
Detector: AEAl13

Gecmetry number: 1

Count time: 28801. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 501.0 501.0 356.136 356.136 14.000 7.575 7.000 1.712
22 2.7 2.7 300.368 300.368 4.000 0.000 2.000 1.843
3 654.5 654.5 222.883 222.882 16.000 8.554 8.000 2.305

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 Ra224 0.457 5.686 5.742 -.0560.03 24.47 1.8 232.0 0.104E-03

Pu236 5.755 5.742 0.013 222.5 0.100E-03
2 22272 5.486 0.00 1000.
3 Pu239 0.549 5.147 5.129 0.0180.04 29.40 1.7 262.0 0.118E-03
Pu240 5.144 5.12% 0.015 _ 262.0 0.118E-03
Totals: 1.006 <--valid peaks only--> 53.87
DETECTOR CALIBRATION
Enerqgy (MEV) = 4.104 + (0.0046)*Channel
Energy range (MeV): 4.104 TO 6.459
Efficiency = 0.1122 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 25691.0 100.000
Smoothed 25691.0 100.000
Composite fit 25856.4 100.644
Residuals -165.4 -0.644

Analyzed by:

DM

453



Spectrum 13al328.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 4774.7
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Raw Data Dump for AEA Spectrum: 13al328.CNF
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12. 16. 19. 14.
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Westinghouse Hanford Co.

ENERGY ANALYSTIS

2.01

A L PHA
Rev.

GENERAL

DATA REDUCTION REPORT

SAMPLE
WORKLIST2717-BLK
File ID: 14al1433.CNF

Counted on: 10/11/95 @15:22
Detector: AEAl4
Geometry number: 1

Count time: 28802.

Sec
PEAK ANALYSIS
FWHM

Initial Final
14.000 6.428

Tau
Initial Final
7.000 1.774

Peak center
Initial Final
357.207 357.207

Peak Peak height
ID Initial Final
1 658.5 658.5

PEAK RESULTS

Peak Error Limit: 30%
Activity
uCi/ea
0.129E-03

Count %err
FWHM Rate c/m @95
27.51 1.7

Peak Centroid
Exp. Obs. Diff.
5.755 5.745 0.0100.03

AEA
Frac
1.025

1.025 <--valid peaks only-->

Peak
ID Isotope
1 Pu236

d/m
286.,7

Totals:
DETECTOR CALIBRATION

Energy(MEV) = 4.102 + (0.0046)*Channel
Energy range (MeV): 4.102 TO 6.457
Efficiency = 0.0979 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 12886.0 100.000
Smoothed 12886.0 100.000
Composite fit 13204.5 102.471
Residuals -318.5 -2.471
Analyzed by:
DM

WHC-SD-Whi-UP-149, REV. U
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Spectrum 14al1433.CNF

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 4923.7
1
1
1
. 1
...... 1
.................... 1
lllllllllllllllllllllllll ..C-Q‘OOOI..-l-l...!'...'
llllllllllllllllllllllllll L I S I I O L B R N I'l....O“C'QI-..--.-..-.--.1-.‘
Gt sessssssssrssesesnnnnns 1
1

WHC-SD-Whi-P-149, REV. 0

A5



# & & = 5 & 8 L - .

3
0
0
0
0
0
0
0
0
0.
0.
0.
0.
O.

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

*« 4 ® = e &+ 8 = @ *

- L] L L]
NOoOCOoOOOoOO0OOo0OOOoCTOO

----- . s x & » " s 2 s 8 & 2 & @

14a1433.CNF

OO0 OCOOoOO0OO0OoCOoOOODAOONOCOOITOMO O MW

e & & ® s & = & & = @ LI )

O.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0'
0'
0.
0.
1.
0
2
1
7
0
2
0
0
1
3
2
6
17.
76.

.......... . [ L L L] * . . - . - - - - - - - . [ - [ L] [ ] [ ] L] - . . . - .

- -
00000000000010000011171020214066
—

0.

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

0.
0.
0.
0.
0.
0.
0
0
1
0
0
0
0
0
1
0
0
0
2
0
1
1
12
4
0
0
1
1
1
7
7
6
15

1

Raw Data Dump for AEA Spectrum:
11

21
31
41
51
61
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Westinghouse Hanford Co.

VoL
(8-22.85"

GENERAL ALPHA ENERGY ANALYSTIS

Rev. 2.01
DATA REDUCTION REPORT
SAMPLE

S95T2308-SAM
File ID: 15al517.CNF

Counted on: 10/11/95 @15:23
Detector: AEA1lS

Geometry number: 1

Count time: 28805. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM
iD Initial Final Initial Final Initial Final
1 563.4 563.4 362.537 362.537 14.000 6.991
2 108.2 108.2 305.119 305.028 12.000 3.796
3 892.5 892.5 229.283 229.28] 16.000 7.155

PEAK RESULTS
Peak Error Limit: 30%

Tau
Initial Final
7.000 1.930
6.000 0.911
8.000 2.216

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Cm243 0.374 5.779 5.747 0.0320.03 23.92 1.8 1706.9 0.769E-03

Pu236 5.755 5.747 0.008 1271.5 0.573E-03
2 Pu2isg 0.071 5.487 5.482 0.0050.02 4.55 4.4 329.2 0.148E-03
Am241 5.479 5.482 -.003 252.1 0.114E-03
3 Pu239 0.558 5.147 5.134 0.0130.03 35.64 1.5 1856.2 0.836E-03
Pu240 5.144 5.134 0.010 1856.2 0.836E-03
Totals: 1.003 <--valid peaks only--> 64.11
DETECTOR CALIBRATION
Energy(MEV) = 4.079 + (0.0046)+*Channel
Energy range (MeV): 4,079 TO 6.435
Efficiency = 0.0192 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 30674.0 100.000
Smoothed 30674.0 100.000
Composite fit 30779.6 100.344
Residuals -105.6 -0.344

Analyzed by:

WHC-SD-WNi-DF-149, REV. 0 DM
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Spectrum 15a1517.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 6649.4
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Raw Data Dump for AEA Spectrum:
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worklistdata Version 0.0 05/16/95 WHC-SD-WWM-UP-149, REV. Page:
10/18/95 15:37

LABCORE Completed Worklist Report for Worklist# 2911

Analyst: jmv Instrument: PUOQI Book# /04643
Method: [A-943-127  Rev/Mod _B-D

Worklist Comment: Determine sample size using Ludlum, --LLF

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
1.ST0 00l @PUZBP0Y PU23901 - SOLID - 1.28E-D1 . 1.16E-1. . .90.630 X Recovery - s
1810 0 @pu23901 PU23901T SOLID 100 7.72E+01 77.200 % Recovery
EEE ' RO 0 . @PU23901 PUZZSOTE SOLID: - . - . 1. - 2.15E%00 . 2,150 X'Ct. Error
2 BLNK-PREP 0 apu23901 PU23901 SOLID 1 <1,06E-2 uCi/g
2 BLNK-PREP : - 0 apUZZ907 PUZIPOTT SOLID: - 100 4.10E+01 .. 41.000 % Recovery' &
2 BLNK-PREP 0 @PUZ3901 PUZIPOIE SOLID ' 1.00E+02  100.000 X Ct. Error
3 SAMPLE " 'S95T002304  0°F -aPU23901 PU23901 'SOLTD' " 'N/K - 0 . A7SE-01 1.620e-002'uCifg .- 0 LR
3 SAMPLE 5957002304 0 F a@PU23901 PU23901T SOLID N/A 6.20E+0% 1.000e-007 % Recovery
3 SAMPLE . 'S95T002304 0 F @PU23901 PU23901E SOLID ~_ _N/A = = 2.37E+00 * - 0.000 ¥ Ct: Error
4 DUP $95T002304 © F  &PU23901 PU23901 SOLID 1.75E-1  1.59E-1  9.580 8PD
4.DUP. - SPS5TO02304° O £ @PU23901 PU23901T SOLIB. . . 100  7.03E+01 70,300 % Recovery
4DUP  S95T002304 O F @PU23901 PU23YO1E SOLID 1.00  2.29E+00 2.290 % Ct. Error
5 SAMPLE . - $95T002305 0 F - @PU23901 PU23901 SOLID. . N/A  7.03E-01 3.810e-002 uCisg -
5 SAMPLE  S95T002305 0 F  2PU23901 PU23901T SOLID N/A 9.33£+01 1.000e-007 % Recovery
5. SAMPLE . $95T002305 0 F' @PUZ3901 PU23901E SOLID: © . N/A .~ 2.006%00 ~ 0,000°% Ct.'Error -
6 pUP $95T002305 O F @PU23901 PU23901 SOLID  7.03E-1 5.23E40  152.600 RPD
& DUP: - 695TO02305:. 0 F  BPU23Y01 PU2390IT SOLID ..~ = 100 . 7.29E+01 = 72.900 % Reécovery . .
6 bUP $95T002305 0 F  @PUZ3901 PU23901E SOLID 1.00  1.71E+00 1.710 % Ct. Error
L4 -
Final page for worklist# 2911
Analyst Signature Date Analyst Signature Date
AL i 0t 95
Reviewer Signature Date

@-::?357 M«ﬁid /ﬁm /{”9#' W /u/lf/éf’
Qw. S98TR30S; /.,.?4 %, RPD.

Units shown for QC (BLK/BKG) may not reflect the actual units.
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10/16/95 07:33 WHC‘SD“WM-DP-MQ, REV. ¢ Page:
%1 LABCORE Data Entry Template for Worklist# 2911

Analyst: Ope_ Instrument:  PUOL Book# \cv Ru33
Method: LA-943-127 Rev/Mod 8 -0

Worklist Comment: Determine sample size using Ludlum. --LLF

S Type Sample# R A Test Matrix Group# Project

1 sTD @pPU23901 SOLID

2 BLNK-PREP @PU23901 SOLID

3 SAMPLE §95T002304 0 F @PU23901 SOLID | 95000127 AW-102 GRAB

Analytes Requested: PU23901 , PU23901E, PU23901T
4 DUP §$95T002304 0O F @PU23901 SOLID

5 SAMPLE $95T002305 0 F @PU23901 SOLID 95000127 AW-102 GRAB
Analytes Requested: PU23901 , PU23901E, PU23901T

6 DUP §95T002305 0 F @PU23901 SOLID
Final page for worklist # 2911

O WG5S

Y
nalyst Signature Analyst Signaﬂn‘e Date

L2 \)WS-?T 01793

Data Entry Comm,

M Q—Nm\ M?Q\\Mw eawo ~ o0 ﬂz“vt:rbn\m-sc\

i) &’N\'\AQ ]hg& i@m}&b\m 50‘»‘“0‘,\)\&36" Fn’rtQECL

§ = Worklist Slot Number, R = Replicate Number, A = Aliquor Code.
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WORKBOOK PAGE: STD1 WHC-SD‘WN}FiJP-I 49, HEV U
Pu 238 and 239/240 : LA-943-127 (B-0) LIQUID 570

DATE COUNTED "OCT-17-85]PU 236 AEA FRAC (C236) S 0.480

SAMPLE VOLUME in mL ss|. T DM000PU 238 AEAFRAC  (C238) 0.000
AMPLE DILUTION FACTOR DF - 401.000[PU 235 AEA FRAC  (C239) S . 0.563
RACER VOLUME in mL SPKV G 0.100|TOTAL AT COUNTS L 5382
A|DIGEST DILUTION FACTOR DDF[. . %1,000]AT COUNT TIME (MIN) o 30
TRACER BOOK NO ___117B43 ' IBACKGROUND incpm __(Bkg)| .. _5.000

{DETECTOR NUMBER R 1Py 236 com 32350

EFFICIENCY FACTOR EFF 0.500 [PU 238 cpm S U 0.000
{ITRACER PREPARATION DATE 09/12/95 [PU 239 cpm T AT ABG
RACER PREPARATION VALUE (dpmimL) 2265.000 |[AEA COUNT TIME oL ABD
PU-236 DECAY CORR'D VALUE  (dpm/mL) 2212.823 |Pu 239/240 uCilL 1.1567E+02

PU-238 TRACER VALUE (dprmvm 0.000
HISTANDARD BOOK NO | . 104B43 -

LIQUID

335808

STANDARD VALUE in uCifmL 0.128

JDecay 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)™ t/EFF *C236*100/Pu-236 Decay Corr'd Value * SPKV

:F’u 239/240 pCiflL = (C238)(Pu 236 Decay Corrd Value)(SPKV)(1000mL/L}DF){DDF) / [(C236)(SS5)(2220000 dpm/uCi)]

1.16E-01 DETECTION
= 2.2% LEVELS
in uCi/mL
Pu 239/240
7.98E-03
' Pu 236 Tracer Recovery = 77.2%
Analyst: JMV Date: 18-Oct-95
Signalure of Chemist: %;‘& ' LLF Date: /? D(—t qr

STANDARD WB1 REV 1.2 943127ML

464
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WORKBOOK PAGE: BLANK2

WHC-SD-Wiw-- 148, REV. {:

d 239/240 : LA-943-127 (B-0) LIQUID / SOLID BLNK-PREP

DATE COUNTED _OCTA7-88/PU 236 AEAFRAC __ (C236) : 1,006
| BLNK-PREP __ ISAMPLE VOLUME in mL ssi__ .. 1.000{PU 238 AEAFRAC  (C238) 0.000,
' |sAMPLE DILUTION FACTOR DFf _ ~  1.000{PU239 AEAFRAC  (C239) 0.000
TRACER VOLUME in mL SPKV[" . " 04DGTOTAL AT COUNTS 1504
IGEST GRAMS of SOLIDS/L DgiL 0.6804 AT COUNT TIME (MIN) 30
DPU239( |TRACER BOOK NO . 117843 [BACKGROUND in cpm (Bkg) .. 5000
‘ faftix - DETECTOR NUMBER o 2lPy 236 cpm 15860
| soUD  [EFFICIENCY FACTOR EFF 0.5000 PU 238 cpm 0.000
‘ ITRACER PREPARATION DATE 09/12/95]PU 239 cpm -0.000
RACER PREPARATION VALUE (dpm/mL) 2265.00 JAEA COUNT TIME 480
U-236 DECAY CORR'D VALUE _ {dpm/mL) 2212.82| pu 2391240 pCilg = < 1.085E-02

|PU-238 TRACER VALUE {dpm/mL) 0.00

vRESULTS v

4Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)*C236"100/(Pu-236 Decay Corr'd Value * SPKV*EFF)

- IPu 239/240 uCifg = (C239)(Pu 236 Decay Corr'd Value)(SPKV){1000mL/L)DF) / [{C236)(SS)D g/L)(2220000 dpm/uCi)]
lpu 238 dpm = {(Total AT Counts / TC) - Bkg * 1/EFF * C238]} - {(Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
{IPu 238 iCifg = [(Pu 238 dpm){DF){1000mL/L)] / {Pu-236 Tracer Recovery 100)(2220000 dpm/uCi}{D g/L)}(58)]
elative Counting Error = Square Root of [{(1/{Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))} * 1.96 * 100

iPu 239/240 uCilg < 1.06E-02 DETECTION
Relative Counting Error = 100.0% LEVELS
in uCilg
NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240
L < 1.06E-02 1.06E-02
.. |Relative Counting Error 100.0% Pu 238
~|Pu 236 Tracer Recovery = 41.0% 1.06E-02
Analyst; JMV Date: 18-Cct-95
Signature of Chemist: .3 LLF pate, |8 Oct 74~
BLANK.WB1 REV 1.2 943127ML
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WORKBOOK PAGE: SAM3

Pu 238 and 239/240 : LA-943-127 {B-0)

WHC-SP-WM-DPF-148, REV. 0

LIQUID / SOLID

SAMPLE

JOATE COUNTED

L OCT-17-981PU 236 AEA FRAC (C236)
ss| 1 4.0004PU 238 AEA FRAC (C238)
oF| 11.006{PU 239 AEA FRAC (C239)

JrRACER VOLUME in mL sPrv] 100§ TOTAL AT COUNTS
DIGEST GRAMS of SOLIDSL Dgit. 0.6804 [AT COUNT TIME (MIN)
[rRACER BOOK NO o 1BACKGROUND in cpm (Bkg)

.JDETECTOR NUMBER.

[PU 236 cpm

[EFFICIENCY FACTOR

EFF

0.500 jPU 238 cpm

08/12/95 {pu 238 cpm

2265.000FAEA COUNT TIME

2212.823]  Pu 239240 |Cilg

1.7459E-01

0.000

g tUe
i
|

]

ay Time = Date Counted - Tracer Preparation Date

u-236 Decay Corr'd Value = Pu-236 Preparation Value "[e to the power of {{-In2 * Decay Time/1040,95})]

u 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236"100/(Pu-236 Decay Corr'd Value * SPKV * EFF)

u 238/240 pCilg = (C238)(Pu 236 Decay Corr'd Value)(SPKV)(1000mUL)(DF) / [(C236)SSHD g/L)(2220000 dpm/ucCi]

u 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value "SPKV "Pu 236 Tracer Recovery / 100)
u 238 uCirg = [(Pu 238 dpm){DF){1000mL/L)} / [(Pu-238 Tracer Recovery /100)(2220000 dpm/uCi)(D g/L)(SS))

v RESULTS v
- iPu 2397240 uClig 1.75E-01 DETECTION
-|Relative Counting Error = 2.4% LEVELS
in uCilg
ZANOTE: Pu 238 Result is a LESS THAN Value, Pu 239/240
Pu 238 pClig d < 1.62E02 1.62E02
Relative Counting Error 5.8% Pu 238
Pu 236 Tracer Recovery = 62.0% 1.62E-02
lAnalyst: JMV Date: 18-Oct-95
Signature of Chemist: éﬁyﬁ-—& LLF pate: /& Oct 9

SAMPLE WB1 REV 1.2 843127ML

1\9431270UTPU2911 W81
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WORKBOOK PAGE: DUP4

WHC-30-Whi-JF-149. REV. ¢

Pu 238 and 239/240 : LA-943-127 (B-0) LIQUID / SOLID DUP
|DATE COUNTED ___OCT-T-85]PU 236 AEA FRAC (C236) : 6475
AMPLE VOLUME in mL ss| . L1000 PU 238 AEA FRAC (C238) 0:057
AMPLE DILUTION FACTOR DF | /1.000PU 239 AEA FRAC (C239) 0507
2911 [TRACER VOLUME i mL sPRv | 0100 [TOTAL AT COUNTS 5065
antie DIGEST GRAMS of SOLIDS/L. Dg/L 0.6684 AT COUNT TIME (MIN) 30
ITRACER BOOK NO ' 197843 IBACKGROUND in cpm (BKg) 5.000
SIDETECTOR NUMBER . L 1dPU 236 cpm 23460
EEFICIENCY FACTOR EFF 0.500 [PU 238 cpm 3510
RACER PREPARATION DATE 09/12/95 [PU 239 cpm 31:490
TRACER PREPARATION VALUE {dpm/mL) 2265.000 [AEA COUNT TIME " 480
i U-236 DECAY CORR'D VALUE  (dpr/mL) 2212.823  Pu 239/240 Cifg 1,5917E-01
0 [PU-238 TRACER VALUE (dpm/mL) 0.000

Decay Time = Date Counted - Tracer P

reparation Date

|Pu-236 Decay Corr'd Value = Py-236 Preparation Value *[e fo the power of {{-In2 * Decay Time/1040.95}]
ilPu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236"100/(Pu-236 Decay Corr'd Value " SPKV * EFF)

. . Pu 239/240 uCifg = (C239){Pu 236 Decay Corr'd Value){SPKV)(1000mL/L)(DF) / [(C236)(SS)(D q/L}2220000 dpm/uCi)]

vRESULTS v

u 238 dpm = [(Total AT Counts / TC) - Bkg * 1JEFF * C238] - (Pu-238 Tracer Value "SPKV *Pu 236 Tracer Recovery / 100)
_[IPu 238 uCiig = {(Pu 238 dpm)(DF)(1000mL/L)} / [(Pu-236 Tracer Recovery /100)(2220000 dpm/uCiy (P> g/LI(SS)H
elative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

-2 Pu 239/240 pClig 1.59E-01 DETECTICN
Relative Counting Error = 2.3% LEVELS
in ucCilg
: Pu 239/240
_§‘: Pu 238 uCilg 1.79E-02 1.34E-02
JRelative Counting Error = 5.1% Pu 238
"""" - [[Pu 236 Tracer Recovery = 70.3% 1.34E-02
Analyst: JMV Date: 18-Oct-95
Signature of Chemist: ﬂ;& LLF Date: lf O ot qj -
SAMPLE WB1 REV 1.2 943127ML
[\943127°0UT\AMZ912 WB1 10/18/85




WHC-SD-WM-DP-149, REV. ¢

WORKBOOK PAGE: SAMS

Pu 238 and 239/240 : LA-943-127 (B-0)

LIQUIDI SOLID

SAMPLE

ZZADATE COUNTED - OCTA7-98[PU 236 AEA FRAC (C238)
AMPLE VOLUME in mL i PU 238 AEA FRAC (C238)
AMPLE DILUTION FACTOR : 239 AEA FRAC (C239)
RACER VOLUME in mL sprvl ) TOTAL AT COUNTS
Z IDIGEST GRAMS of SOLIDS/L D] JAT COUNT TIME (MIN) i
ITRACER BOOK NO FBACKGROUND in cpm Bkl
DETECTOR NUMBER 2ley 236 cpm :
EFF 0.500 jPU 238 com
RACER PREPARATION DATE 09/12/95 JPU 239 cpm
RACER PREPARATION VALUE (dpm/mL) 2265.000 JAEA COUNT TIME g
#1P1-238 DECAY CORR'D VALUE  (dpm/mL) 2212.823 Pu 239240 pCify 7.0316E01
IPU-238 TRACER VALUE (dpm/mL) 0.000
,‘

vRESULTS v
1Py 239/240 pClig 7.03E-01 DETECTION
4Relative Counting Error = 2.0% LEVELS
In pCilg
Pu 239/240
Pu 238 uCilg 7.71E-02 3.81E-02
Relative Counting Error = 4.1% Pu 238
Pu 236 Tracer Recovery = 93.3% 3.81E02
Analyst: JMY Date; 18-Oct-95
ISignature of Chemist: m LLF pate: /€ Ot TS
SAMPLEWBtREV1.2 943127ML
46>

\9431270UTPU2911. WB1

1018795




WHC-SD-WM-DP-149, REV.

WORKBCOK PAGE: DUP8

Pu 238 and 239/240 : LA-943-127 (B-0)

LIQUID / SOLID

pDuP
: ATE COUNTED : -ocr-ﬂ-o&ﬁpu 236 AEA FRAC {C236)
[SAMPLE VOLUME in mL sst: i . ;1ootu 238 AEA FRAC {C238)
% JSAMPLE DILUTION FACTOR DEfS i 1.000 IPL) 239 AEA FRAC {C239)
RACER VOLUME in mL SPRVE 00 JTOTAL AT COUNTS
[IDIGEST GRAMS of SOLIDSAL ogn) § AT COUNT TIME (MIN)
JTRACER BOOK NO s BACKGROUND in cpm Bk |
DETECTOR NUMBER : HPU 236 cpm i
m EFFICIENCY FACTOR EFF 0.500 [P 238 cpm
ZITRACER PREPARATION DATE 09/12/95 [PU 239 cpm
RACER PREPARATION VALUE (dpm/mL) 2265.000 fAEA COUNT TIME ‘48
IPU-236 DECAY CORR'D VALUE  (dpm/mL) 2212823 Pu 239/240 pCilg §.2270E+00
U-238 TRACER VALUE (dpm/mL) 0.000

Docay Time = Date Counted - Tracer Preparation Date
y-238 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of {(-In2 * Decay Time/1040.95}]

4Dy 236 Tracer Recovery = (Total AT Counts / TC -Bkg) "C236"100/(Pu-236 Decay Corr'd Value * SPKV * EFF)

v RESULTS v

u 239/240 uCifg = (C239)(Pu 236 Decay Corrd Value){SPKV)(1000mL/L)(DF) / [{C23B)SS)D g/L)(2220000 dpmiuCi]

u 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
u 238 uCig = [(Pu 238 dpm){DF)(1000mL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/uCi){D g/L){(SS)]

elative Counting Efror = Square Root of [(1/(Pu 236 cpm * min)) + (1 (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

Pu 239/240 pClyg 5.23E+00 DETECTION
{Relative Counting Error = 1.7% LEVELS
In uClig
; Pu 238/240
Pu 238 pCl/g 5.39E-01 2.41E-01
Relative Counting Error = 2.2% Pu 238
Pu 236 Tracer Recovery = 72.9% 2.41E-01
Eﬁmatyst: JMV Date: 18-Qct-95
Signature of Chemist: M;& LLF Date: /g O t 7/‘_
SAMPLE WB1 REV 1.2 943127ML
11843127\0UT\PU2811.WB1 10/18/95
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Westinghouse Hanford Co. S e
GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.01
DATA REDUCTION REPORT
SAMPLE
WORKLISTZ2911-STD
File ID: 13al341.CNF
Counted on: 10/17/95 @14:31
Detector: AEAl3
Geometry number: 1
Count time: 28804. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 509.7 509.7 357.503 357.503 12.000 5.847 6.000 0.873
2 717.1 717.1 224,705 224.698 14.000 6.070 7.000 1.194
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 0.490 5.755 5.742 0.0130.03 32.35 1.6 2558.8 0.115E-02
2 Pu239 0.563 5.147 5.132 0.0150.03 37.18 1.5 2882.2 0.130E-02

Pu240 5.144 5.132 0.012 2882.2 0.130E-02

Totals: 1.052 <--valid peaks only--> 69.53

DETECTOR CALIBRATION

Energy(MEV) = 4.098 + (0.0046)+*Channel
Energy range (MeV): 4.098 TO 6.453
Efficiency = 0.0129 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 31718.0 100.000
Smoothed 31717.7 99.999
Composite fit 33378.7 105.236
Residuals ~-1660.7 -5.236
Analyzed by:
SEH

WHC-SD-Whi-DP-149, REV. 0

470



Spectrum 13al341.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 5062.4
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Raw Data Dump for AEA Spectrum:
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13al1341.CNF

0. 0. 0.
0. 0. 0.
2. 1. 0.
0. 0. 0.
2. 1. 3.
0. 1. 4.
1. 0. 3.
0. 5. 3.
6. 0. 3.
1. 2. 4.
4. 6. 3.
5. 5. 4.
5. 2I 5l
7. 12. 3.
13. 10. 22.
18. 19. 18.
16. 26. 19.
43. 36. 35.
66. 70. 100.
G8. 116. 117.

249. 241. 264.

449, 5314. 508.
717. 757. 745.
4. 5. 0.
5. 5. 3.
8. 8. 7.
8. 5. 8.
9. 15. 11.
10. 14. 21.
30. 24. 31.
28. 30. 32.
47. 42. 53.
81l. 93. 78.
155. 170. 154.

332. 359. 408.
483. 499. 504.
49. 14. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. c. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
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Westinghouse Hanford Co.

GENERAL ALPHA ENERGY ANALYSTIS

Peak

Peak
ID Iscotope
1 Cm243
Pu236

Totals:

Rev. 2.01
DATA REDUCTION REPORT
SAMPLE

WORKLIST2911-BK
File ID: 14al445.CNF

Counted on: 10/17/95 @14:32
Detector: AEAl4

Geometry number: 1

Count time: 28807. Sec

PEAK ANALYSIS

Peak height Peak center FWHM

Tau

Initial Final Initial Final Initial Final Initial Final

346.0 346.0 358.199 358.199 16.000 8.723 8.000 2.284

PEAK RESULTS
Peak Error Limit: 30%

AEA Peak Centroid Count $%err
Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m
1.006 5.779 5.743 0.0360.04 15.86 2.2 2649.7
5.755 5.743 0.012 1973.7
1.006 <--valid peaks only--> 15.86
DETECTOR CALIBRATION
Energy{MEV) = 4.096 + (0.0046)+*Channel
Energy range (MeV): 4.096 TO 6.451
Efficiency = 0.0082 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 7568.0 100.000
Smoothed 7568.0 100.000
Composite fit 7615.0 100.622
Residuals -47.0 -0.622

Analyzed by:

Activity
uCi/ea

0.119E-02

0.889E-03

SEH

WHC-SD-WM-DP-149, REV. 0



Spectrum 14al1445.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 2584.4
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Westinghouse Hanford Co. OG5
GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.01
DATA REDUCTION REPORT
SAMPLE
$95T2304-SAM
File ID: 15al1528.CNF
Counted on: 10/17/95 @14:33
Detector: AEAlS
Geometry number: 1
Count time: 28801. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
1D Initial Final Initial Final Initial Final Initial Final
1 438.7 438.7 354.706 356.796 24.000 10.314 12.000 1.853
2 49.7 49.7 299.099 299.099 22.000 3.607 11.000 0.655
3 545.1 545.1 222.486 222.462 22.000 14.188 11.000 3.007
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 Cm243 0.438 5.779 5.750 0.0290.05 26.28 1.7 1924.8 0.867E-03

Pu236 5.755 5.750 0,005 1433.8 0.646E-03
2 Pu238 0.043 5.487 5.485 0.0020.02 2.57 7.5 190.9 0.860E-04
Am241 5.479 5.485 -.006 146.2 0.659E-04
3 Pu239 0.522 5.147 5.132 0.0150.07 31.30 1.6 1673.8 0.754E-03
Pu240 5.144 5.132 0.012 1673.8 0.754E-03
Totals: 1.004 <--valid peaks only--> 60.15
DETECTOR CALIBRATION
Energy(MEV) = 4.109 + (0.0046)*Channel
Energy range (Mev): 4.109 TO 6.464
Efficiency = 0.0187 CPM/DPM
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 28766.0 100.000
Smoothed 28766.0 100.000
Composite fit 28870.8 100.364
Residuals -104.8 -0.364

WHC-SD-Wwi-uP-149, REV. ¢

Analyzed by:

476

SEH



Spectrum 15al528.CNF

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:
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Raw Data Dump for AEA Spectrum:
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41
51
61
71
81
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121
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161
171
181
191
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431
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451
461
471
481
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2. 0.
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0. 1.
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3. 1.
6. 5.
10. 13.
18. 17.
29. 48.
83. 70.
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29. 33.
73. 70.
131. 155.
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0. 0.
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0. 0.
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Westinghouse Hanford Co. /0,—7*?57

GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.01

DATA REDUCTION REPORT
SAMPLE |

$95T2304-DUP
File ID: 16al619.CNF

Counted on: 10/17/95 €14:34
Detector: AEALG

Geometry number: 1

Count time: 28806. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 657.1 657.1 361.239 361.239 12.000 6.156 6.000 1.501
2 78.7 78.7 304.229 303.636 10.000 3.677 5.000 0.811
3 785.3 785.3 229.247 229.244 14.000 6.355 7.000 1.879

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 0.475 5.755 5.760 -.0050.03 29.46 1.6 296.5 0.134E-03

Cm243 5.779 5.760 0.019 398.0 0.179E-03
2 Pu238 0.057 5.487 5.495 -.0080.02 3.51 5.4 48.1 0.217E-04
Am241 5.479 5.495 -.016 36.8 0.166E-04
3 Pu239 0.507 5.147 5.153 -.0060.03 31.40 1.6 309.7 0.139E-03
Pu240 5.144 5,153 -.009 309.7 0.139e-03
Totals: 1.039 <--valid peaks only--> 64.37
DETECTOR CALIBRATION
Energy(MEV) = 4.098 + (0.0046)*Channel
Energy range (Mev): 4.098 TO 6.453
Efficiency = 0.1014 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 29752.0 100.000
Smoothed 29752.0 100.000
Composite fit 30905.0 103.875
Residuals -1153.0 ~3.875

Analyzed by:

SEH
WHC-8D-Wivi-OF- 149, REV. U
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1 Legend: Raw
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Spectrum 16al619.CNF
= .... Modeled Peaks =1,2,..,

etc

Display Max.:
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Raw Data Dump for AEA Spectrum:
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0. 0. 0. 0
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1. 0. 0. 0
1. 1. 1. 0
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0. 0. 0. 0
0. 0. 0. 0
0. 0. 1. 1
0. 0. 0. 1
2. 0. 0. 1
1. 0. 1. 1
0. 2. 1. 0
1. 1. 2. 3
1. 2. 2. 1
ll 2. 3. 4
1. 3. 2. 6
5. 5. 7. 7
9. 14. 9. 12
22. 21. 30. 27
70. 75. 65. 78

186. 209. 277. 275
585. 598. 691. 727
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724. 603. 417. 245
1. 1. 3. 0
4. 7. 5. 2.
3. 6. 4, 8
4. 6. 2. 9

11. 13. 18. 24
62. 48. 70. 70
96. 91. B1. 109
7. 4. 13. 8
19. 20. 14. 20
39. 35. 51. 51

146. 184. 197. 226
480. 531. 610. 600
707. 639. 643. 556

2. 1. 1. 2
0. 0. 0. 0
0. 0. 0. 0
0. 0. 0. 0
0. 0. 0. 0
0. 0. 0. 0
0. 0. 0. 0
0. 0. 0. 0
0. 0. 0. 0
0. 0. 0. 0
0. 0. 0. 0
0. 0. 0. 0
0. 0. 0. 0
0.
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Westinghouse Hanford Co. oy e

GCGENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.01

DATA REDUCTION REPORT
SAMPLE

S95T2305-SAM
File ID: 17al708.CNF

Counted on: 10/17/95 @14:36
Detector: AEALl7

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
1 705.0 705.0 358.082 358.082 12.000 4.340 6.000 0.930
2 110.4 110.4 300.138 299.788 12.000 3.258 6.000 0.598
3 1215.6 1215.6 225.817 225.813 12.000 5.273 6.000 1.376

PEAK RESULTS
Peak Error Limit: 30%

Peak REA Peak Centroid Count %err Activity
ID Isotope  Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Pu236 0.383 5.755 5.747 0.0080.02 32.81 1.6 344.8 0.155E-03
2 Pu238 0.065 5.487 5.479 0.0080.01 5.60 4.3 80.2 0.361E-04

Am241 5.479 5.479 0.000 61.4 0.277E-04
3 Pu239 0.593 5.147 5.139 0.0080.02 50.76 1.3 522.8 0.235E-03
Pu240 5.144 5.139 0.005 : 522.8 0.235E-03
Totals: 1.042 <--valid peaks only--> 89.18
DETECTOR CALIBRATION
Energy(MEV) = 4.100 + (0.0046)*Channel
Energy range {(Mev): 4.100 TO 6.455
Efficiency = 0.0971 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 41084.0 100.000
Smoothed 41085.5 100.004
Composite fit 42810.0 104.201
Residuals -1726.0 -4.201

Analyzed by:

SEH

WHG-SD-WNi-DP-149, REV.

482



1 Legend:
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Raw Data Dump for AEA Spectrum: 17al708
0. 0. 0. 2.
1. 0 0. 0.
0. 0. 0. 1.
2. 1. 0. C.
0. 0. i. 0.
1. 0. 0. 2.
0. 1. 2. 0.
1. 2. 1. 1.
0. 1. 4. 3.
2. 1. 2. 1.
1. 1. 5. 5.
5. 1. 7. 2.
5. 7. 6. 1.
5. 5. 1. 8.
5. 8. 7. 11.
8 9. 7. 6.
7. 15. 11. 9.

14. 21. 28. 23.
24. 33. 36. 41.
74. 82. 83. 118.
211. 194. 252. 250.
521. 551. 593. 670.
1035. 1132. 1122. 1333. 1
203. 95. 24. 8.
3. 6. 3. 4.
8. 3. 5. 5.
10. 8. 9. 8.
16. 23. 19. 29.
47. 64. 62. 64.
112. 106. 119. 126.
154. 105. 70. 47.
13. 21. 26. 12.
33. 56. 37. 55.
90. 99. 112. 130.

331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

COCOOOOO

308. 308. 360. 388.

586. 590. 590. 606.

359. 163. 52. 5.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 1. 0. 0.
0. 0. 0. 0.
0.
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GENERAL

Peak
ID
1
2
3
Peak
ID Isotope
1 Pu236
2 Pu238
Am241
3 Pu239
Puzd40
Totals:

Westinghouse Hanford Co.

ALPHA ENERGY ANALYSTIS
Rev. 2.01

DATA REDUCTION REPORT
SAMPLE

S95T2305-DUP
File ID: 18al1845.CNF

Counted on: 10/17/95 @14:36
Detector: AEA18

Geometry number: 1

Count time: 28804. Sec

PEAK ANALYSIS

Peak height Peak center FWHM
Initial Final Initial Final Initial Final Initial Final
492.2 492.2 359.557 359.557 12.000 5.383 6.000 0.850
658.2 658.2 301.207 301.083 16.000 5.507 8.000 1.043
6408.6 6408.6 227.266 227.261 12.000 6.372 6.000 1.248

PEAK RESULTS
Peak Error Limit: 30%

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m
0.079 5.755 5.738 0.0170.02 29.65 1.6 1535.8
0.092 5.487 5.469 0.0180.03 34.61 1.6 2440.2
5.479 5.469 0.010 1869.1
0.893 5,147 5.129 0.0180.03 335.64 0.5 17037.8
5.144 5.129 0.015 17037.8

1.063 <--valid peaks only--> 399.91

DETECTOR CALIBRATION

Energy(MEV) = 4.084 + (0.0046)*Channel
Energy range (Mev): 4.084 TO 6.43%

Efficiency = 0.0197 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 180521.0 100.000
Smoothed 180527.9 100.004
Composite fit 191982.0 106.349
Residuals -11461.0 -6.349

Analyzed by:

FrtBoreler.

St DS

Tau

Activity
uCi/ea
0.692E-03
0.110E-02
0.842E-03
0.767E-02
0.767E~02

SEH

WHC-SD-WM-DP-149, REV. ¢



1 Legend:

Raw = .

Spectrum 18alB845.CNF

Modeled Peaks = 1,2,..

etc

Display Max.:

.o '
3
3
.3
. 3
.o 3
..... 3
L] - s * 8 " 3
ceenssssens veensas . 3
seensas shesrsesessen cessss e o3
crrrisaserseassreesrananns sesaasces tesasssessensens csedenes
......... i
............. .3

.2
.II.2.

lll...2.

2

(RS S

lIl.
L ] .1
.. 1

WHG-SD-WM—D“H-MQ, REV.U

486

46185.8



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
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241
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331
341
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391
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411
421
431
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451
461
471
481
491
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3063.
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13.
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509.
471.
0.
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32.
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0.
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worklistdata Version 0.0 05/16/95 Page:

10725/95 13:25 WHC-SD-WM-0P-149, REV. 0
LABCORE Completed Worklist Report for Worklist# 2966

Analyst: jmv Instrument: PUOQIL Book# /04843
Method: LA-943-121  Rev/Mod B-D

Worklist Comment: Use a 0.1 mL sample size. --LLF

L1y 2
Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
1§10 ool 9pUZ3I901 PU2390T1 SOLTDT 1,288-01 - 1.30E-1 i101.580°% Recavery
1810 0 @PU23901 PU23901T SOLID 100 2.41E+01 24.100 % Recovery
TSTD L T 0 PUZIR0T PUZBPOTE SOLIDT T L T BL9SER00. U 3.950°X Ct. Error .
2 BLNK-PREP 0 @Pu23901 PU23901 SOLID 1 <4.19E-2 uCi/g
2 BULNK-PREP -0 0 geUR3901 PU3901T-SOLTD "1 100 U3.25E+01 T 32,500 % Recovery - o
2 BLNK-PREP S 0 - 3PUZ3901 P_Q2_3901E SOLID 1 1.00E+02 100.000 % Ct. Error
3:SAMPLE ' S95T002305 'O F ~@PU23901 PU23901 SOLID: . NJA ... B.31E-017.380e-002 uCifg’ . -
3 SAMPLE  S9STO02305 O F @PUZ3901 PU23901T SOLID N/A__ 5.59€+01 1.000e-007 % Recovery
3 SAMPLE . . '$95T002305.1 0. F  9PU23901 PU239OME SOLID::  _ _NZA . -~ 2.39E400 - : 0.000 % Ct. Error
4DUP  S95TO02305 O F @PUZ3P01 PUZ3P01 SOLID  8.316-1  B.16E-1  1.820 RPD
4DUP . §95T00Z305 0°F - 9PUR3901 PU2IPOIT SOLID. . ..~ 100 . 5.S0E+01 .. 55.000 % Recovery
4 DUP $95T002305 0 F aPU23901 PU23I9QG1E SOLID 1.00 2.33e+00 2.330 X Ct. Error
Ll Ll
Final page for worklist# 2966
Analyst Signature Date Analyst Signature Date
TG 5 0t 38
Reviewer Signature Date

Units shown for QC (BLK/BKG} may not reflect the aciual units.

488



10185 15:57 WHC-SD-Wh-ur-149, REV, 0 Poge: 1
LABCORE Data Entry Template for Worklist# 2966

Analyst: bm\) Instrument: PUO1 Book# \@Y B Y3
Method: LA-943-127 Rev/Mod B -Q
Worklist Comment: Use a 0.1 mL sample size. --LLF

5 Type Sample# R A Test Matrix Group#¥ Project

1 STD @PU23901 SOLID

2 BLNK-PREP @PU23901 SOLID

3 SAMPLE 595T002305 0 F @PU23901 SOLID 95000127 AW-102 GRAB

Analytes Requested: PU23901 , PU23901E, PU23901T

4 DUP §95T002305 O F @PU23901 SOLID
Final page for worklist # 2966
e S 19-19-a5, 5L SIS

alyst Signature Date nalyst Signatgre at

@(‘_QC,; my&uuv-»—— lO' 99‘%3

s St =l wgeol o alben  osCL 71|

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

489



WHC~SD-WM-DP-T49, REV.0

WORKBOOK PAGE: STD1

Pu 238 and 239/240 : LA-943-127 (B-0) LIQUID sTD
JDATE COUNTED i OCT-24-95iPU 236 AEA FRACG  (C236) Ko L1042
STD AMPLE VOLUME in mL ssk 0.100PU 238 AEA FRAC __ (C238)
AMPLE DILUTION FACTOR DFE 01.000jpu 239 AEA FRAC  (C239)
2988 RACER VOLUME in mL SPKVE : OTAL AT COUNTS
JDIGEST DILUTION FACTOR DDF T COUNT TIME (MIN)
PU23904 RACER BOOK NO BACKGROUND in cpm  (Bkg)
DETECTOR NUMBER £ 4y 236 cpm
LIQuID JEFFICIENCY FACTOR EFF 0.500|Pu 238 cpm
22 ITRACER PREPARATION DATE 09/12/95Pu 238 cpm ;
95003262 [TRACER PREPARATION VALUE {dpm/mL) 2265.000 JAEA COUNT TIME 480
2APU-238 DECAY CORR'D VALUE  (dpm/mL) 2202.532 |Pu 235/240 pCilL 1.3041E+02
0 PU-238 TRACER VALUE (dpm/mU]
TANDARD BOOK NO
N/A TANDARD VALUE in pCi'mL

Decay Time = Date Counted - Tracer Preparation Date
i JPu-236 Dacay Corr'd Value = Pu-238 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 Value * SPKV
JPu 239/240 uCIL = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1000mL/L}{DF)(DDF) / [(C236)(SS)(2220000 dpm/pCi)]
Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recavery / 100}
JpPu 238 WCIL = [(Pu 238 dpm)}{(DF)(DDF)(1000mL/L)] / [(Pu-236 Tracer Recovery /100}(2220000 dpm/uCi){D g/L)(SS))
‘iR eiative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + {1/ {Pu 238 or 235/240 cpm * min))] * 1.96 * 100

: v RESULTS v
JPu 239/240 uCiimL 1.30E-01 DETECTION
Relative Counting Error = 4.0% LLEVELS
in pCifmL
Pu 239/240
2.91E-02
u 236 Tracer Recovery = 24.1%
|Analyst: JMV Date: 25-0Oct-95
§Signature of Chemist: { 2&% LLF Date: O?g Dt gr~
STANDARD.WB1 REV 1.2 943127ML

490
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WORKBOOK PAGE: BLANK2

WHC-SD-WM-DP-149, REV. 0

Pu 238 and 239/240 : LA-943-127 (B-0) LIQUID / SOLID BLNK-PREP
. 2 IDATE COUNTED ' 'om-u-osﬂpu 236 AEAFRAC  (C236)  fhiiii ' 0998
SAMPLE VOLUME in mL SS lpu23s AEAFRAC  (c238)
JSAMPLE DILUTION FACTOR DF ) |PU 239 AEA FRAC _ (C239)
RACER VOLUME in mL sprv]: 100]{TOTAL AT COUNTS
IDIGEST GRAMS of SOLIDSAL Dait 48[AT COUNT TIME (MIN)
RACER BOOK NO IBACKGROUND in cpm (Bkg)
DETECTOR NUMBER 2[PU 236 cpm
EFFICIENCY FACTOR EFF 0.5000 {PU 238 cpm
RACER PREPARATION DATE 09/12/95][PU 239 cpm
[TRACER PREPARATION VALUE (dpm/mL) 2265.00 [AEA COUNT TIME
U-236 DECAY CORR'D VALUE _(dpm/mL) 2202.53] Pu 239/240 uClig =
- PU-238 TRACER VALUE (domimL) 0.00

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}]

iPu 238 pCifg = [(Pu 238 dpm){DF)(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 2397240 cpm * min))] * 1,96 * 100

v RESULTS v

u 239/240 ucCi/g < 4.19E-02 DETECTION
ARelative Counting Error = 100.0% LEVELS
in uCilg
INOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240
‘Pu 238 uCilg < 4.19E-02 _4.19E-02
Relatwe Counting Error = 100.0% Pu 238
4Pu 236 Tracer Recovery = 32.5% 4.19E-02
lAnalyst: JMV Date: 25-Oct-95
Signature of Chemist: gﬁ&/_ﬂ; LLF Date: 0% Oct 51
BLANKWB1 REV 1.2 943127ML
4914
11943120 UTPU2966.WB1 102595



WORKBOOK PAGE: SAM3

Pu 238 and 239[240 LA-943-127 (B-0)

'WHC-SD-WM-DP-149, REV.
LIQUID / SOLID

SAMPLE

: - QGT-24-96PU 236 AEA FRAC (C236)
JSAMPLE VOLUME in mL ss 0.100 JPU 238 AEA FRAC (C238)
IS AMPLE DILUTION FACTOR DF 1.600 §PU 239 AEA FRAC (C239)
ITRACER VOLUME in mL sPkvl e Yo 00 lTOTAL AT COUNTS
ZADIGEST GRAMS of SOLIDSAL DgiL 2.1948 JAT COUNT TIME (MIN)
RACER BOOK NO {TE BACKGROUND in cpm @l
DETECTOR NUMBER 3lPu 236 cpm
FFICIENCY FACTOR EFF 0.500 JPu 238 cpm
09/12/95 [PU 239 cpm

2265.000 JAEA COUNT TIME

2202.532 Pu 2397240 uCifg

8.3125E-01

0.000

vRESULTS v

iDoecay Time = Date Counted - Tracer Preparation Date
238 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of {(-In2 * Decay Time/1040.95}]

Py 236 Tracer Recovery = (Total AT Counts / TC -Bkg) “C236*100/(Pu-236 Decay Corrd Value * SPKV * EFF)

u 239/240 pCifg = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1000mL/L)(DF) / [(C236)(SSHD g/.)(2220000 dpm/uCh)
#Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
W 238 pCilg = [(Pu 238 dpm) (DF)(1000mL/L}} / [(Pu-236 Tracer Recovery /100)(2220000 dpmiuCd(D g/L){SS)]

iRelative Counting Error = Square Root of [{1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 238/240 cpm ™ min))] * 1.96 " 100

jPu 239/240 uclg 8.31E-01 DETECTION
ARelative Counting Error = 2.4% LEVELS
in pCiig
Pu 239/240
Pu 238 pCilg 9.89E-02 7.38E-02
Relative Counting Error = 4.5% Pu 238
JPu 236 Tracer Recovery = 55.9% 7.38E-02
lAnalyst: JMV Date: 25-Oct-95
{signature of Chemist: rﬁrglaﬁé’ LLF Date: XS Dot 4/~

SAMPLEWB1 REV 1.2 943127ML

1:943120OUTPU2066 WE1
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WORKBOOK PAGE: DUP4
Pu 238 and 239/240 : LA-943-127 (B-0)

WHC-SD-

-Wii-DP-149, REV, 0
LIQUID / SOLID

DUP

DATE COUNTED 0CT: 24-981PU 236 AEA FRAC {C236)
$S : .100 U 238 AEA FRAC {C238)
4% AMPLE DILUTION FACTOR oF | U 239 AEA FRAC (C239)
RACER VOLUME in mL sPrv) TOTAL AT COUNTS
DIGEST GRAMS of SOLIDSAL Dol AT COUNT TIME (MIN)
RACER BOOK NO $BACKGROQUND in cpm (Bkg)
DETECTOR NUMBER : :
EFF 0.500 |PU 238 cpm
RACER PREPARATION DATE 09/12/95[PU 239 com
RACER PREPARATION VALUE (dpm/ml) 2265.000 [AEA COUNT TIME 48
#PU-238 DECAY CORR'D VALUE  (dpm/mL) 2202.532 Pu 239/240 pCilg 8.1566E-01
-238 TRACER VALUE {dpm/mL) 0.000

vRESULTS v

cay Time = Date Counted - Tracer Preparation Date
-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to tha power of {{-in2 * Decay Tima/1040.95)]

u 238 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*100/(Pu-2368 Decay Cotr'd Value * SPKV * EFF)
Pu 239/240 pCi/g = (C238)(Pu 236 Decay Com'd Value)(SPKV)({1000mL/LYDF) / [(C236)(SSHD g/L)(2220000 dpm/uCi)]

u 238 dpm = [{Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
Pu 238 uCi/g = [{Pu 238 dpm)(DF)(1000mL/L)] / [(Pu-236 Tracer Recovery /100){2220000 dpm/pCi)(D g/L}(SS)]
elative Counting Error = Square Root of [{1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 2359/240 cpm * min))] * 1.96 * 100

'Pu 239/240 pcClig 8.16E-01 DETECTION
Relative CQuming Error = 2.3% LEVELS
in pClig
Pu 239/240
jPu 238 pClig 9.26E-02 7.42E-02
ARelative Counting Error = 4.5% Pu 238
Pu 236 Tracer Recovery = 55.0% 7.42E-02
lAnalyst: JMV Date; 25-Oct-95
Signature of Chemist: LLF Date: ﬁl ‘2{)& qr

SAMPLE WB1 REV 1.2 943127ML

19431270 UTPLU2066 WB1

10/25/95
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Westinghouse Hanford Co.

GENERAL ALPHA ENERGY ANALYSTIS

ID Isotope

Rev. 2.01
DATA REDUCTION REPORT

SAMPLE . ISU et
WORKLT ST—2966}BL/ sTd
.CN

File ID: 20a206 F
Counted on: 10/24/95 @15:15
Detector: AEAZ(
Geometry number: 1
Count time: 28806. Sec

PEAK ANALYSIS

Peak height Peak center FWHM Tau

Initial Final Initial Final Initial Final Initial Final
379.4 379.4 35B.659 358,659 10.000 2.863 5.000 1.5585
537.9 537.9 225.741 225.741 10.000 3.509 5.000 2.645

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
0.428 ©5.755 5.759 -.0040.01 9.06 3.0 489.3 0.220E-03
0.557 5.147 5.147 0.0000.02 11.81 2.6 624.7 0.281E-03

5.144 5.147 -.003 624.7 0.281E-03
0.985 <--valid peaks only--> 20.87
DETECTOR CALIBRATION
Energy(MEV) = 4,109 + (0.0046)*Channel
Energy range (MevV): 4.109 TO 6.464
Efficiency = 0.0189 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 10171.0 100.000
Smoothed 10170.8 99.998
Composite fit 10020.1 98.516
Residuals 150.9 1.484
Analyzed by:
WHC-SD-WM-DP-148, REV. 0 52C

494



Spectrum 20a2067.CNF

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 2885.8
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K Hopvr T
IC-2¢-957
Westinghouse Hanford Co.

GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE | ,
WORKLIST-29665;1‘ Bau B
File ID: 19al963.CNF

Counted on: 10/24/95 @15:13
Detector: AEAL9

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
1 481.5 481.5 357.124 357.124 12.000 3.384 6.000 1.582

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 0.995 5.755 5.744 0.0110.02 12.96 2.5 124.2 0.559E-04

Totals: 0.995 <--valid peaks only--> 12.96

DETECTOR CALIBRATION
Energy(MEV) = 4,101 + (0.0046)+*Channel
Energy range (MeV): 4.101 TO 6.456

Efficiency = 0.1065 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 6251.0 100.000
Smoothed 6251.2 100.003
Composite fit 6220.1 99.506
Residuals 30.9 0.494

Analyzed by:

SZC

WHC-SD-WM-DP-149, REV. 0
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Spectrum 19al$63.CNF

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 3255.5
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6:'\* A+ ,4;1;5‘:_-4-“.-
: 1o~ 2yegi
Westinghouse Hanford Co.

ALPHA ANALYSTS

Rev.

ENERGY
2.01

GENERAL

DATA REDUCTION REPORT

SAMPLE
S95T72805-SAMPLE
File ID: 21a2173.CNF

Counted on: 10/24/95 @15:18
Detector: AEAZ1
Geometry number: 1

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

ID Initial Final Initial Final Initial Final Initial Final
1 796.0 796.0 360.288 360.288 12.000 3.467 6.000 1.598
2 179.6 179.6 302.087 302.081 12.000 3.699 6.000 1.868
3 1551.6 1551.6 228.219 228.219 12.000 4.607 6.000 2.855

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 0.329 5.755 5.744 0.0110.02 21.70 1.9 2767.9 0.125E-02
2 Pu238 0.072 5.487 5.476 0.0110.02 4.74 4.1 823.3 0.371E-03

Am241 5.479 5.476 0.003 630.6 0.284E-03
3 Pu239 0.605 5.147 5.137 0.0100.02 39.88 1.4 4984.8 0.225E-02
Pu240 5.144 5,137 0.007 4984.8 0.225E-02
Totals: 1.006 <--valid peaks only--> 66.32
DETECTOR CALIBRATION
Energy (MEV) = 4.087 + (0.0046)*Channel
Energy range (MeV}): 4.087 TO 6.442
Efficiency = 0.0080 CPM/DFM
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 31653.0 100.000
Smocthed 31652.8 99.999
Composite fit 31838.8 100.587
Residuals -185.8 -0.587
Analyzed by:
SZC

WHC-SD-WM-DP-149, REV. 0

S0V



Spectrum 21a2l173.CNF

l Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 10733.8
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Raw Data Pump for AEA Spectrum: 21a2173.CNF

1 0. 0. 0. 0. 0. 0. 1. 1. 0. 0.
11 1. 0. a. 0. 0. 0. 1. 0. 0. 0.
21 1. 0. 0. 0 0. 0. 0. 0. 0. 0.
31 0. 0. 0. 0. 0. 0. 0. 1. 1. 1.
41 0. 0 1. 0. 1. 1. 0. 0. 0. 0.
51 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
61 0. 0. 0. 0. 0 0. 1. 0. 0. 1.
71 0. 0. 1. 0. 1. 0. 0. 1. 0. 0.
g1 0. 0. c. 1. 0 0. 0. 0. 0. 0.
91 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.

101 1. 0. 2. ¢. 0. 0. 1. 0. 1. 0.
111 0. 0. 0 2. 0. 0. 0. 1. 0. 1.
121 1. 1. 0. 3. 1. 1. 0. 0. 1. 0.
131 1. 0. 0. 1. 3. 2. 2. 3. 1. 0.
141 4. 5. 3. 9. 10. 8. 7. 6. 5. 9.
151 10. 4. 4. 6. 7. 4, 2. 5. 2. 5.
161 0. 1. 2. 0. 1. g. 1. 1. 4. G.
171 0. 0. 2. 1. 1. 2. 2. 1. 1. 1.
181 2. 1. 0. 2. 2. 0. 0. 2. 3. 5.
191 1. 2. 3. 2. 3. 2. 3. 4. 4. 3.
201 6. 7. 11. 6. 11. 25, 25, 31. 29. 46.
211 62. 95. 101. 152, 199. 287. 321. 419. 456. 561.
221 698. 776. 953. 1141. 1344. 1552. 1678. 1780. 1775. 1539.
231 1262. 852. 445. 231. 104. 22. 2. 1. 0. 0.
241 0. 0. 0. 0. 1. 0. 0. 1. 0. 2.
251 0. 2. 2. 2. 2. 0. 2. 0. 0. 1.
261 0. 0. 0. 2. 0. 0. 1. 0. 1. 2.
271 3. 2. 0. 2. 1. 0. 1. 4. 1. 3.
281 2. 6. 4. 6. 9. 17. 21. 14, 38. 42.
291 62. 66. 90. 94. 99. 98. 97. 125. 123. 161.
301 207. 220. 201. 169. 132. 77. 32. 9. 0. 1.
311 0. 2. 1. 0. 2. 1. 1. 2. 0. 2.
321 2. 2. 2. 0. 4. 2. 2. 3. 4. 3.
331 2. 4. 2. 3. 4. 6. 9. 11. 18. le.
341 22. 34. 40. 74. 121. 152. 167. 243. 291. 346.
351 390. 424. 385. 429, 455. 573. 572. 715. B44. 934.
361 939. 826. 613. 327. 101. 23. 0. 3. 4, 1.
371 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.
381 0. a. 0. c. 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. C. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. c. 0. G. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
481 0. c. 0. 0 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0 0. 0. 0. 0. 0.
511 0. 0.

WHC-SD-Whi-DP-149, REV. 0



GENERAL ALPHA ENERGY ANALYSTIS

Peak
ID
1
2
3
Peak
ID Isotope
1 Pu236
2 PuZz3is
AmZ241
3 Pu239
Fu240
Totals:

IO Lg-gy

Westinghouse Hanford Co.

Rev. 2.01
DATA REDUCTION REPORT
SAMPLE

595T72305-DUP
File ID: 22a2220.CNF

Counted on: 10/24/95 @15:19
Detector: AEAZ22

Geometry number: 1

Count time: 28803. Sec

PEAK ANALYSIS

Peak height Peak center FWHM

Tau

Initial Final Initial Final Initial Final Initial Final
883.1 883.1 362.402 362.402 10.000 3.180 5.000 1.529
182.8 182.8 304.124 304.120 10.000 3.060 5.000 1.512

1670.6 1670.6 229.446 229.44¢6 10.000 4.188 5.000 2.744

PEAK RESULTS
Peak Error Limit: 30%

AEA Peak Centroid Count S%err
Frac Exp. Obs. Diff. FWHM Rate ¢/m @95 d/m
0.338 5.755 5.758 -.,0030.01 23.07 1.9 1929.7
0.068 5.487 5.490 -.0030.01 4.66 4.2 530.9
5.479 5.490 -.011 406.6
0.599 5.147 5.146 0.0010.02 40.82 1.4 3346.1
5.144 5.146 -.002 3346.1
1.006 <--valid peaks only--> 68.56
DETECTOR CALIBRATION
Energy(MEV) = 4.091 + (0.0046)*Channel
Energy range (MeV): 4.091 TO 6.446
Efficiency = 0.0122 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 32729.0 100.000
Smoothed 32729.2 100.001
Composite fit 32910.4 100.554
Residuals -181.4 -0.554

Analyzed by:

Activity
uCi/ea
0.869E-03
0.239E-03
0.183E-03
0.151E-02
0.151E-02

S2C

WHC-SD-WM-DP-149, REV.0

S03



Spectrum 22a2220.CNF

1 Legend: Raw = .... Modeled Peaks =1,2,.., etc Display Max.: 11338.9
3
ees 3
..................... 3.
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII .....‘......I-llll3.
......... * * s L) .3
.2
..... 2
.2
1
...... 1
llllllllllllllllll .Q.‘l
........ P |
1.

WHC-SD-WNi-DP-149, REV. 0

504



Raw Datz Dump for AEA Spectrum:
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22a2220.CNF

2 & & & 4 % 8 = = 2 & a2 = 8 e =

a & =

»

-

.

0. 0. 0. 0
0. a. 1. 0
0. g. 0. 0
0. ¢. 0. 0
0. 0. 0. 0
1. 0. 0. 0
1. 1. 1. 1
1. 0. 1. 1
0. 0. 1. 1
1. 1. 1. 0
0. 1. 0. 0
0. 1. 2. 0
0. 1. 1. 0
0. 1. 1. 1
6. 8 3. 8
3. 1. 2. 3
2. 2. 0. 3
2. 1. 1, 1
2. 3. 3. 1
0. 5. 5. 3
12. 3 19. 17.
100. 146. 164. 241
911. 1083. 1329. 1551.
519. 239. 108. 25
1. 0. 0. 0
0. 0. 1. 0
1. 0. 0. 0
1. 0. 0. 1
3. 8. 5. 11
75. 73. 97. 94
206. 226. 192, 108
0. 0. 0. 0
1. 1. 3. 5
8. 2. 7. 4
26. 49. 65. 91
453, 449. 389. 413
942. 679. 319. 117
0. 0. 0. 0
0. 0 0. 0
0. 0. G. 0
0. a. 0. 0
0. 0. 0. 0
0. 1. 0. 0
C. ¢. 0. 0
C. 0. 0. 0
0. 0. 0. 0
0. 0. a. 0
0. 0. 0. 0
0. 0. 0. 0
0. 0. 0. 0

WHC-SD-WM-DF-149, REV. 0
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worklistdata Version 0.0 05/16/95
10/16/95 07:52

Page:

WHC-SD-WM-D7-149, REV. o
LABCORE Completed Worklist Report for Worklist# 2355

Analyst: akl

Instrument: LSCO1

Method: LA-3L5-132 ReviMod _® -2

Book# NIf\

Worklist Comment:

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

LMK g T geEy9-01 SETR-01. LTAUID . N Gle-6 L 0,000 uei/ml

1 BLN 0 @SE79-01 SE79-0%C LIOUID 100 82.4 82,400 X Recovery

1 BLNK i ST e gt gsET-01 SETP-01E LIQUID, : T T 3,98 0 3,980 X Recovery

2 SAMPLE  S95T002017 0  @SE79-D1 SE79-01 LIQUID _ N/A  1.22e-4 2.210e-006 uCi/mL

2 SAMPLE ' '§95T002017° 0°' 'DSE79-01 SE79-01C LIGUID, KA~ . B9.9 1.000e-004- X Recovery ...

2 SAMPLE  §§5T002017 0  @SE?9-01 SE?9-D1E LIOUID N/A 1.75 2.210e-006 % Recovery

3 SAMPLE - S9ST002308 -0 . @SE79-01 SE79-01 LIQUID _ N/A - . .  4.68E-5 2.340e-006 uCi/mi-

3 SAMPLE ~ $957002308 O  @SE79-01 SE79-01C LioUID N/A 84.9 1.000e-004 % Recovery

3 SAMPLE™ " 5957002308 . 0 .~ @SE79-01 SE79-01E. L1oUID: N/A : 2.56 2.340e-006 X Recovery .
Final page for worklist# 2355

Analyst Signature Date Analyst Signature Date

Units shown for QC (BLK/BKG) may not reflect the acrual units.
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WHC-SD-Wha-0)f*-149, REV. U

worklistrpt Version 2.1 05/15/95 Page:

1P L ABCORE Data Entry Template for Worklist# 2355

!

"

Analyst: ﬂz [ Instrument: LSCO0(U/B279%  Book #

Method: LA-365-132 Rev/Mod %

Worklist Comment:

GROUP PROJECT S TYPE SAMPLE# RA------- TEST=»==~~ MATRIX ACTUAL FOUKD bL UNIT

1 BLNK QSETS-01 SE79-01 LIQUID N/A uCi/mL

1 BLNK DSE7P-01 SEV9-01C LIQuiD N/A % Recovery

1 BLNK ASE7F-01 SE79-01E LiQuip R/A X Recovery
95000126 AW-106 GRAB 2 SAMPLE §957002017 0 YSE79-01 SEV9-01 LiaulDp N/A uCi/mL
95000126 AW-106 GRAB 2 SAMPLE S95T002017 O asE79-01 SE79-01C LIoUID N/A % Recovery
95000126 AW-106 GRAB 2 SAMPLE $957002017 0 QSE7Y-01 SE79-01E LEQUID N/A % Recovery
95000127 AW-102 GRAB 3 SAMPLE S95T002368 0 ASET9-01 SE79-01 LIQUID N/A uCi/mL
95000127 AW-102 GRAB 3 SAHPLE §957002308 0 2SE79-01 SE79-01C LIau1D N/A % Recovery
95000127 AW-102 GRAB 3 SAMPLE 89§T002308 0 BSE7P-01 SE79-01E LIQUID N/A X Recovery

Final page for worklist # 2355

¢ iuﬂ/) /12095

Analyst Signature Date ’ /LJ 0O

Dara Entry Comments: D &f%:é\' ﬂm\i}

Unirs shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, § = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.
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worklistdata Version 0.0 05/16/95 QN Mo , Page:
10/11/95 09:44 WHC-SD-WM-DF-149, REV. ¢

LABCORE Completed Worklist Report for Worklist# 2698

Analyst: dpb Instrument: UOQ! Book# IR TSI
Method: \. A - 7)< 0CARev/Mod i~ - 4

Worklist Comment:

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
1§10 0 aue0T U020 LTQUID  BLAKE-02  TiSSE-02 1 94.670°% Recovery

2 BLNK 0 a-o1 - u-02 Ltevto 1 6.51E-04  0.000 ug/mi

3 GAMPLE . ..S95T002308" 0. -BUS01 - U-02  LIQUID : _ NZAY .0 1.68E+01 4.070e-002 0g/ml . .~
3 SAMPLE  $95T002308 0  @U-01  U-02€  LIQUID N/A  1.21E+00  0.000 % Inst Error

4 SANPLE: . S95T002309. 0 &U-01 U-02 LIGUID. . NZA - 1L2GE€D1 407064002 Gg/mil

4 SAMPLE  S95T002309 0  au-01  U-02€  LIQUID _ N/A 1.186400  0.000 % Inst Error
SOpub T S95TO0Z309 D A-01 U-02 - CLIGUID . 1.24E+01° U 10101 L 20440 °RPO
6 SAMPLE  S95T002158 0  au-01  U-02 LIGUID N/A__ 3.05E+00 3.700e-003 ug/mL

6 SAMPLE ' §95T002158 0 &-01: U-02F . LIOUID: __ N/A__ .. 1.48E400 ' 0.000 % Inst.Error
7 oup $95T002158 0  QuU-01  U-02 LIGUID  3.0SE+00  3.10E+00 1.630 RPD

Final page for worklist# 2698

Analyst Signature Date Analyst Signature Date

Units shown for QC (BLK/BKG) may not reflect the actual units.
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;0%95] 10:35 WHC-SD-Wii-DP-149, REV. ¢ | Page:
e LABCORE Data Entry Template for Worklist# 2698

i -3
Analyst: f Instrument: UO1 Book# [ -59 5 i
'U;_} /
Method: LA-925-009 Rev/Mod /i = 2

Worklist Comment:

S Type Sample# R A Test Matrix Group#  Project
1 STD /3585 L @U-01 LIQUID
2 BLNK Qu-01 LIQUID
3 SAMPLE 5957002308 0 QU-01 LIQUID 95000127 AW-102 GRAB
Analytes Requested: U-02 ; U-02E
4 SAMPLE 5957002309 0 @U-01 LIQUID 95000127 AW~-102 GRAB
Analytes Requested: U-02 . U-02E
5 DUP S95T002309 O @U-01 LIQUID
6 SAMPLE 595T002158 0 @U-01 LIQUID 95000127 AW-102 GRAB
Analytes Requested: U-02 , U-D2E
7 DUP §95T002158 0 @u-01 LIQUID
,\\ Final page for worklist # 2698

MZM /M‘Zi/ ey 2
Analyst Signiture / Date nalyst Si. Date
‘f-@-,._, 17-1|- A5

Data Entry Comments:

Stapfard Semple prop: [Dal =2 [Hm L

/—l/) o thers ﬁwmpf ;'ref e | mL =2 /Dl

5cbmpfe, 5.7e ¢ /%L—

S = Worklist Slot Number, R = Re})licate Number, A = Aliquot Code.
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WHC-SD-Wii-0%-149. REV. u
Wphdt 2555 URANIUM ANALYSTS -

Date/Time 10,/09/95/13:02:28
Cal Y=8.70E+07X+329.1%21

Intensity 5612 (t= 39 us)
Conc 7.99E-05 + 2.45E-08 g/L
Dilution Factor 1 mL/mL

Sample ID 138BbZ

Tescription LMCS 3TD.

Ref. Ratio 1.014

Laser Pulses 500
Lifetime 208 + .345 us
3

?Htézggged 875393 FINALI, RESULT 7.99E-05 + 2.45E-06 g/L

Range: HIGH

Sample ID BLANK Date/Time 10,/098/95/13:10:38
Description AW-102 GRARB Cal Y=6.40E+03X0
Ref. Ratio 1.024 Intensity 3264 (t= 39 us}
Laser Pulses 500 Conec 8.51E-07 + 8.72E-09 g/L
Lifetime 212 + .824 us Dilution Factor 1 mL/mL
Rz .989%2
Integrated 51242 FINAL RESULT 8.51E-07 + 8.72E-09 g/L
Range: LOW
Sample ID S95TO002308 Date/Time 10/09/85,/13:149:80
Description AW-102 GRAE Cal Y=5.40E+09X0
Ref. Ratio 1.045 Intensity 50300 (t= 143 us)
Laser Pulses 500 Cone 1.B3E-05 + 1.85E-07 g/L
Lifetime 2368 + .578 us Dilution Factor 1 mbL/mL
Rz .8988
Integrated 864545 FINAL RESULT 1.53E-05 + 1.85E-Q07 gL
renge: LW o DMatton fto .
Sample ID S95T002309 Date/Time 10,/08,/85,/13:27:561
Description AW-102 GRAB Cal Y=6.40E+08X0
Ref. Ratio 1.057 Intensity 47153 (t= 78 us)
Lbaser rulses 500 Conc 1.13E-05 + 1.33E-07 g/L
Lifetime 215 + .424 us Dilution Factor 1 mL/mL
Rz .9998
Integrated 751255 FINAL RESULT 1.13E-05 + 1.33E-07 g/L
Range+: LOW g T
o 1205«% /~/0
Sample ID S95TCGZ309DUP Date/Time 10,/08,/95,/13:37:53
Description AW-102Z GRAB Cal Y=8.40E+039X0
Ref. Ratio 1.048 Intensity 46587 (t= 39 us)
Laser Pulses 500 Cone 9.18E-08 + 1.11E-07 g/L
Lifetime 218 + .579 us Dilution Factor ! mL/mL
RZ ,9397
éntegrazgg T42246 FINAL RESULT §.1BE-06 + 1.11E-07 g/L
ange: L0
_,%_-;::*— L e Kﬁﬂgégzﬁf /~lo
Sample ID S85T002158 Date/Time 10,/09/35/13:42:04
Description AW-102 GRAB Cal Y=6.40E+09X0
Ref. Ratio 1.0865 Intensity 48057 (t= 273 us)
Laser Pulses 500 Conc 3.08E-05 + 4.52E-07 g/L
Lifetime 203 + .681 us Dilution Factor 1 mL/mL
Rz .43395
Integrated 723719 FINAL RESULT 3.05E-05 + 4.52E-07 g/L

Range:_LOW



WHC-SD-WAL-DP-149, REV. ¢
URANTUM ANALYSIS

Sample ID 8S385T002158DUP
Description AW-102 GRAB
Ref. Ratioc 1.064

Laser Pulses 500
Lifetime 185 + .347 us
RZ .8889

Integrated 690583

Date/Time 10,/09/95/13:46:24
Cal Y=6.40E+08X0

Intensity 4890486 (t= 247
Conec 3.10E-05 + 3.BBE-07 g/L
Dilution Factor 1 mlL/mL

FINAL RESULT 3.10E-05 + 3.8BE-07 g/L

514



WHC-SD-Wit-DF-149, REV,
WORKBOOK PAGE: STD1 ' v
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

STANDARD
STANDARD BOOK # 138B52
OLUME OF SAMPLE (mL) (SS) 1.00
DILUTION FACTOR OF SAMPLE (DF) 1.00
| @u01 [PREPARATION FACTOR OF SAMPLE (PF) 1.00
: LIFETIME IN MICROSECONDS 208.00
LIQUID R2 VALUE 0.9999
RANGE (HIGH OR LOW) HIGH
} 95002887 INSTRUMENT UNCERTAINTY ) 2.45E-06
INSTRUMENT RESULT (IR) 7.99E-05
[ o |DETECTION LEVEL (pgimL) 3.70E-05
RESULT {pg/mL) 7.99E-02
ALUE OF STANDARD 8.44E-02
138852 %RECOVERY 94,67
RELATIVE % UNCERTAINTY 3.1
‘ Result = DF * PF * IR * 1000
‘_‘ Detection Level = 3.70 E-08 * DF * PF * 1000
% Recovery = Result / Value of Standard * 100
10/11/95 i Relative % Uncertainty = IU /IR * 100
7 10/09/96 ‘
AW-102 GRAB
IAnalyst: DPB Date: 11-Oct-95
Signature of Chemist: - , JLS Date:  + Of\y{ 45 |
STANDARD.WB1REV 12 925009ML

515
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WHC-SD-WM-DP-149, REV. ¢

WORKEBOOK PAGE: BLANK2

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

BLANK
OLUME OF SAMPLE (mL) (SS) 1.00
\ DILUTION FACTOR OF SAMPLE (DF) 1.00
REPARATION FACTOR OF SAMPLE {PF) 1.00
DIGEST DILUTION FACTOR (DDF} 1.0000
JILIFETIME IN MICROSECONDS 212.00
R2 VALUE 0.9992
RANGE (HIGH OR LOW) LOW
{INSTRUMENT UNCERTAINTY (IU) 8.72E-09
(IR) 6.51E-07 || -
3.70E-05
ESULT (ugimL) 6.51E-04
RELATIVE % UNCERTAINTY 1.3
Result=DF * PF* DDF * IR * 1000
Detection Level = 3.70 E-08 * DF * PF * DDF * 1000
Relative % Uncertainty = IU /IR * 100
AW-102 GRAB
Analyst: DPB 11-Oct-95
Signature of Chemist: JLS ofulas

\j 925009ML

BLANK.WB1 REV 1.2

516

1A925009\0UT2698.WB1 10/11/95




WORKBOOK PAGE: SAM3 WHC-SD-WM-DP-149, REV. ¢
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

SAMPLE SAMPLE
OLUME OF SAMPLE (mL) (SS) 1.00
DILUTION FACTOR OF SAMPLE (DF) 11.00
REPARATION FACTOR OF SAMPLE (PF) 100.00
DIGEST DILUTION FACTOR (DDF) 1.0000
ILIFETIME IN MICROSECONDS 236.00
R2 VALUE 0.9998
RANGE (HIGH OR LOW) LOW
INSTRUMENT UNCERTAINTY (v 1.85E-07
NSTRUMENT RESULT (IR) 1.53E-05
DETECTION LEVEL (pg/mL) 4.07E-02

CONCENTRATION IN SOLUTION (giL) 1.68E-02
ESULT (ugimL) 1.68E+01
RELATIVE % UNCERTAINTY 1.2

| Resuit=DF = PF * DDF " iR * 1000
Detection Level = 3.70 E-08 * DF * PF * DDF * 1000

{| Relative % Uncertainty =IU/IR* 100

AW-102 GRAB

[Analyst: DPB Date:

11-0ct-85

Lo fu]as

517

1\92500\0UT\2698.WB1 10/11/86

Signature of Chemist: %ﬂm F N e JLS Date:
SAMPLEWE1REV 1.2 925009ML




WHC-SD-WM-DP-149, REV. ¢

WORKBOOK PAGE: SAM4

SAMPLE

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

SAMPLE
V OLUME OF SAMPLE {mL) (SS) 1.00
DILUTION FACTOR OF SAMPLE {DF) 11.00
REPARATION FACTOR OF SAMPLE (PF) 100.00
DIGEST DILUTION FACTOR (DDF) 1.0000
|LIFETIME IN MICROSECONDS 215.00
IR2 VALUE 0.9998
RANGE (HIGH OR LOW) Low
INSTRUMENT UNCERTAINTY (v 1.33E-07
NSTRUMENT RESULT (IR) 1.13E-05
IDETECTION LEVEL (pg/mL) 4.07E-02
CONCENTRATION IN SOLUTION (g/L) 1.24E-02
IRESULT (ugimL) 1.24E+01
RELATIVE % UNCERTAINTY 1.2
Result = DF * PF * DDF * IR * 1000
Detection Level = 3.70 E-08 * DF * PF * DDF * 1000
| Relative % Uncertainty = IU /IR * 100
AW-102GRAB |
Analyst: DPB Date: 11-Oct-95
JS  Date \0f1\/45 |

SAMPLE.WB1 REV 1.2

118250090 UT\2698 WB1 10/

Signature of Chemist: %ﬁ-\ M)
925009ML
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WHC-SD-Wi-Uir- 149, REY. ¢
WORKBOOK PAGE: DUPS5

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID
|

DupP
OLUME OF SAMPLE (mL) {S8) 1.00
DILUTION FACTOR OF SAMPLE {DF) 11.00
IPREPARAT!ON FACTOR OF SAMPLE {PF) 100.00
DIGEST DILUTION FACTOR {DDF} 1.0000
ILIFETIME IN MICROSECONDS 218.00
R2 VALUE 0.9997
RANGE (HIGH OR LOW) LOW
INSTRUMENT UNCERTAINTY {IU) 1.11E-07
INSTRUMENT RESULT {IR) 9.18E-06
DETECTION LEVEL {pg/mL) 4.07E-02
ICONCENTRATION IN SOLUTION (glL) 1.01E-02
ESULT (pg/mL) 1.01E+01
RELATIVE % UNCERTAINTY 1.2
Result=DF *PF *DDF * IR * 1000
Detection Level = 3.70 E-08 * DF * PF * DDF * 1000
""" | Relative % Uncertainty = IU /IR * 100
AW-102 GRAB
Analyst: DPB Date: 11-Oct-95
volulas |

519
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_Siiﬁnature of Chemist: 3 JLS Date:
SAMPLEWB1REV 1.2 925009ML



WORKBOOK PAGE. SAM6

WHC-SD-Wwi-DF- | 49, REV. ¢
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

SAMPLE
OLUME OF SAMPLE (mL} (55) 1.00
DILUTION FACTOR OF SAMPLE (DF) 1.00
REPARATION FACTOR OF SAMPLE (PF} 100.00
DIGEST DILUTION FACTOR {DDF} 1.0000
IFETIME IN MICROSECONDS 203.00
R2 VALUE 0.9995
RANGE (HIGH OR LOW) LOW
INSTRUMENT UNCERTAINTY {IU) 4.52E-07
NSTRUMENT RESULT {IR) 3.05E-05
[ 0o IDETECTION LEVEL (ugimL) 3.70E-03
|
CONCENTRATlON IN SOLUTION (g/L) 3.05E-03
ESULT (ug/mL) 3.05E+00
RELATIVE % UNCERTAINTY 1.5
Result = DF * PF * DDF * IR * 1000
Detection Level = 3.70 E-08 * DF * PF * DDF * 1000
Relative % Uncertainty =1U /IR * 100
| 10/09/95
AW-102 GRAB
Analyst: DPB Date: 11-Oct-95
Signature of Chemist: % Qoope . JLS Date: 1Oy /A
SAMPLEWB1REV 1.2 925009ML

520
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WORKBOOK PAGE: DUP7

WHC-SD-Wwmi-DF-149, REV. ¢
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

DUP
OLUME OF SAMPLE (mL) (SS) 1.00
DILUTION FACTOR OF SAMPLE (DF) 1.00
IPREPARATION FACTOR OF SAMPLE (PF) 100.00
DIGEST DILUTION FACTOR (DDF} 1.0000
LIFETIME IN MICROSECONDS 185.00
0.9999
RANGE (HIGH OR LOW) LOW
INSTRUMENT UNCERTAINTY (Iu) 3.88E-07
NSTRUMENT RESULT (IR) 3.10E-05
DETECTION LEVEL (pglmL) 3.70E-03
[ NnA  [CONCENTRATION IN SOLUTION (giL) 3.10E-03
IRESULT (ug/mL) 3.10E+00
{RELATIVE % UNCERTAINTY 1.3
______ | Result = DF * PF * DDF * IR * 1000
| Detection Level = 3.70 E-08 * DF * PF * DDF * 1000
Relative % Uncertainty = IU/IR * 100
10/09/95
AW-102 GRAB
Analyst: DPB Date: 11-Oct-95
Signature of Chemist %ﬁﬁﬁ&u N JLS  Date: 1~/ ]4S
SAMPLE.WB1 REV 1.2 925009ML

521
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worklistd Version 0.0 05/16/95
11/07/;5‘3‘?.-53“0" WHC-SD-WMfDPf! 49, REV. ¢

LABCORE Completed Worklist Report for Worklist# 3179

Page:

Analyst: dgg Instrument: UQ1 Book# |ARDPSD
Method: \ A -25 004 Rev/Mod __ A- |

Worklist Comment: 0.1 - 10 mL sample prep / jls

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
1570 _ 0 @01 U-02 SOLID. T BLGLE-02  B.90E<02  105.450 % Recovery
2 BLNK-PREP 0 @-01  u-02  sOLID _ 1 5.44E+02 544.000 ug/g
3 SAMPLE - §957T002304 O F au-01 . u-02 SOUID. - N/A - 9.10E+03 5.440 ug/g
3 SAMPLE  $95T002304 O F au-01  U-02E  SOLID N/A 3.18+00  0.000 % Inst Error
4:DOP: 7 IS95T002304 O F SU-01T:C U-02 SOLIDS C9.10E+03 9. 14E+03 0.440° RPD o
S SAMPLE  $95T002305 O F au-01  U-02 SOLID N/A 3.34E+04 1.690 ug/g
5.SAMPLE - $957002305. O F au-01:° .U-02E  SOLID ... Nf& - - 3.18E+D0 0.000 % Inst Error
6 DUP S95T002305 O F aU-01  U-02 SOLID 3.34E406  3.13E+04 6.490 RPD
[ L4

Final page for worklist# 3179

Analyst Signature Date Analyst Signature Date

Units shown for QC (BLK/BKG) may not reflect the actual units.
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11/01/95 09:02 WHC-SD-WM-DF-149, REV. U Page:

%1 LABCORE Data Entry Template for Worklist# 3179
Analyst: ! L5 2 Instrument: UOQl Book# Y FBSL

Method: LA-925-009 Rev/Mod _ /% /
Worklist Comment: 0.1 - 10 mL sample prep / jls

S Type Sample# R A Test Matrix Group# Project

1 STD rY88sL eu-01 SOLID

2 BLNK-PREP @u-01 SOLID

3 SAMPLE §95TQ02304 0 F @QU-01 SOLID 95000127 AW-102 GRAB
Analytes Requested: U-02 ; U-Q02E

4 DUP §95T002304 O F @uU-01 SOLID

5 SAMPLE §95T002305 0 F @U-01 S8OLID 95000127 AW-102 GRAB
Analytes Requested: U-02 , U-02E

6 DUP §95T002305 0 F @U-D1 SOLID

Final page for worklist # 3179
Ao Dimo /X9 .5 ju/ﬂ., ST -F

Analyst Signature Date ‘Analyst Signature Date

y a3

Fopind-
P e 5y fl/@s%/% Kum é, 4/@;/ /M%

Data Entry Comments:

§ = Worklist Slot Number, R = Replicate Number, A = Aligzgde.



WHC-SD-Wh-P-149, REV. 0
URANIUM ANALYSIS
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WORKBOOK PAGE: STD1

WHC*SD-WM»LJ:"‘A 49 REy

Uranium by LA-825-008 (A-1) LIQUID/SOLID
Vh e A R
STANDARD
STANDARD BOOK # 148B52 .
OLUME OF SAMPLE (mL}) (Ss)f - - 100
% 1DILUTION FACTOR OF SAMPLE Rl . - ‘foo
PREPARATION FACTOR OF SAMPLE {PF}R " 100
LIFETIME IN MICROSECONDS .. 289.00
iIR2 VALUE 10,6990
“IRANGE (HIGH OR LOW) HIGH
INSTRUMENT UNCERTAINTY (U] : . 2.86EDE
INSTRUMENT RESULT R)} - 8.90E: 08
DETECTION LEVEL (ugimL} 3.70E-05
RESULT (pg/mL} 8.90E-02
AVALUE OF STANDARD B.44E-02
%, RECOVERY 105.45
RELATIVE % UNCERTAINTY 3.2
Result = DF * PF * IR * 1000
Detection Level = 3.70 E-08 * DF * PF * 1000
| % Recovery = Result/ Value of Standard * 100
Relative % Uncertainty = IU /IR * 100
Analyst: DGG Date: 07-Nov-85
Signature of Chemist: QQMM R S:i— é 9, é G l(:EE.._ﬂ) JLS Date: TRATES

STANDARD.WB1 REV 1.2 O ' 925009ML

\925009\CUT\3179.WB1

526

11/07/95




WHC-SD-Whi-DF- 49 REV

WORKBOOK PAGE: BLANK2

horescence: LA-925-009 (A-i) LIQUID/SOLID

-IVOLUME OF SAMPLE (mL) ss)f

JDILUTICN FACTOR OF SAMPLE (DF) S

; IPREPARATION FACTOR OF SAMPLE (PR} o 100.00

IbiGEST FACTOR (Dg/L)

o

G RANGE (HIGH OR LOW)

INSTRUMENT UNCERTAINTY Uy i aas

370608

(R)f:
5.44E+00
3.70E-04
5.44E+02
1.2
| Result = Conc. in Solution {g/L) * 1000000 / Dg/L
| Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
yzz{& Relative % Uncertainty = IU /IR * 100
| Concentration in Solution (g/l.) = IR * DF * PF
N-102
s
lAnalyst: DGG 07-Nov-85
Signature of Chemist: N AL ea JLS W jR/AS
BLANK.WB1 REV 1.2 . S009ML

527

925000 UT\3179.WBH1 11/07/95




WHC-SD-Wit-ur- 149, REV. ¢
WORKBOOK PAGE: SAM3
Uranlum by Phosphorescence LA-925-009 (A-1) LIQUID/SOLID

SAMPLE _

#IMOLUME OF SAMPLE (mL) ss)f . . . o100
DILUTION FACTOR OF SAMPLE (OF)E - “1.00]
(PR} : - 100.00]

{Dg/L) 0.6804

o ' 260.00

_ 09994

HIGH . o

(U . 1.87E08

(RM. i 6.19E05

5.44E+00

*"-‘tﬁif’l

6.19E-03
9.10E+03
3.2
Reilative % Uncertainty = IU /IR * 100
Concentration in Solution (g/L) = IR * DF * PF
Analyst: DGG Date: 07-Nov-95
Signature of Chemist: ’\%NW\A—L&MKA_\ ;-\ILL»*%_, JLS Date: LW [R/AS

SAMPLE WB1 REV 1.2 C) 925609ML

SYA

Ng2500N0UT\3179.WB1 11/07/95




WORKBOOK PAGE: DUP4 WHC'SD*WM-DP-MQ, REV.
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

v

DUP ‘
Z 24 " IVOLUME OF SAMPLE (mL) ssiho i o0
3179 DILUTION FACTOR OF SAMPLE Rk 100
~.~ " JPREPARATION FACTOR OF SAMPLE PRIf . 100.0
U-01 |piGEST FACTOR {Dg/L)
tifee . .~ LIFETIME IN MICROSECONDS L
SOLID R2 VALUE
, “{RANGE (HIGH OR LOW) P
95003526 INSTRUMENT UNCERTAINTY quyl -
NSTRUMENT RESULT (R}): i B.11E.05]
2 DETECTION LEVEL pglg 5.54E+00
FUSIOND1 CONCENTRATION IN SOLUTION (g/L} 6.11E-03
Bty & 7 |RESULT (ugig) 9.14E+03
$957002304 RELATIVE % UNCERTAINTY 3.2

Resuit = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty =IU /IR * 100

Concentration in Solution {(g/L) = IR * DF * PF

lAnalyst: DGG Date:

07-Nov-95

AT

SAMPLEWB1 REV 1.2 ; ) 9¥5009ML -

529

192500910UT\3179.WB1 11/07/95

[Signature of Chemist: O™ ME"M S JLS Date:
LAY




WORKBOOK PAGE: SAM5 WHC-SD-Wiui-Ur-149, REV. u
Uranium by Phosphorescence: LA-925-009 {A-1) LIQUID/SOLID

e ﬂ,ﬁm
SAMPLE SAMPLE
{SS)H~ - 1.00
{DF)§ 1,00
(PF}{ - -100.00
{Dgi/L) 2.1948
i 238.00
S0, 9996
HIGH
[i*)] S 5 2.33E-05
(R)E:: i ¥.33E-04
1.69E+00
7.33E-02
3.34E+04
3.2
Result = Conc. In Solution {(g/L) * 1000000 / Dg/L
iza#l Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty = 1U /IR * 100
Concentration In Solution (g/L) = IR * DF * PF
Analyst: DGG Date: 07-Nov-95
e faes

SAMPLEWB1 REV 1.2 5009ML

530

I\825009\0UT\3179. WB1 11/07/95

Signature of Chemist, < ;/F - Q g‘\z*% ¢ onb ) JLS Date;
A




WORKBOOK PAGE: DUP6 WHC'SD"‘JVM-D*‘"MS HEV. U
Uranlum by Phosphorescence LA-925-009 (A-1} LIQUID/SOLID

DUP
i/ {NOLUME OF SAMPLE (mL} (sS)f
[DILUTION FACTOR OF SAMPLE orRl -
(PR}
DIGEST FACTOR gy

{RANGE (HIGH OR LOW)

P ; E & z . ',’.
I 95003526 NSTRUMENT UNCERTAINTY (V)] i
7 ]

. ~B.TSE-04

Jf%fr’(

(R}
1.72E+00
|m_ ICONCENTRATION IN SOLUTION {giL) 8.75E-02
et ng RESULT {ugig) 3.13E+04
S95T002305 IRELATIVE % UNCERTAINTY 3.2
|| Result = Conc. in Solution (g/L) * 1000000 / Dg/L
! Detection Leve! = 3.70 E-08 * DF * PF * 1000000/ DF
#%% Relative % Uncertainty = IU /IR * 100
%78 Concentration In Solution (g/L) = IR * DF * PF
lAnalyst: DGG Date: 07-Nov-95
Signature of Chemist: e T )_:‘V\__, Shao, o f, oy LS Date: | [As

SAMPLE.WB1 REV 1.2 C ) 9258B9ML

531

192500910 UT3179.WE1 11/07/85




WHC-SD-Whi-DP-149, REV. 0

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

532



worklistdata Version 0.0 05/16/95 WHC-SD-Wii-DP-149, REV. Page:
10/25/95 08:12

LABCORE Completed Worklist Report for Worklist# 2927

Analyst: dgg Instrument: U01 Book# _\z23ps2
Method: LA -35%5 ¢oq Rev/Mod A -\

Worklist Comment: 1-10 mL sample prep / 1 ml sample size / jls

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

1§70 00 01 u-02 SOLIDT | BL.44E-02  B.59E-02 - '101.780 X Recovery

2 BLNK-PREP 0 @01 u-02 - . soLDD 1 5.16E+04 5.160e+004 ug/g

3 SAMPLE . - 895T002304° 0 F - au=01 : U-02  SOLID ' N/A . T.20E403° . 0.544.ug/g.

3 SAMPLE §95T002304 O F aw-01  U-02E soLlp N/A 3.10E+00 _ 0.000 % Inst Error

4 DUP- = :S95TD02304:°0 FF- aU<01  u-02 SOLID ~  7.20E+03 = 6.57E+03: . 9.150'RPD -

5 SAMPLE  S95T002305 0 F @u-01  U-02 SOLID  __ N/A | 2.17E+04 0.169 ug/g

5 SAMPLE . :S95T002305 0 'F" @U-01° ' U-02& . SOLID. __ N/A. . . 3.19E+00 - 0.000% Inst Error

6 DUP §95T002305 0 F a@u-01  U-02 SOLID 2.7E+04  2.18E+04 0.460 RPD
Final page for worklist# 2927

Analyst Signature Date Analyst Signature Date

f"‘-‘““ﬁ‘*@ will e viroa FO wnvesthgede H\sh

N 10 fasfass

Lloerll (oo it

LN

NP

Units shown for QC (BLK/BKG) may not reflect the actual units.
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10/16/95 15:15 WHC-SD-Wii-DP-149, REV. ¢ Page:

A-0004-1

LABCORE Data Entry Template for Worklist# 2927

1

Analyst: (0.5 < Instrument: UO1 Book# /34 /35 L
Method: LA-925-009 Rev/Mod 4/
Worklist Comment: 1-10 mL sample prep / 1 ml sample size / jis

8 Type Sample# R A Test Matrix Group# Project
1 STD Qu-01 SOLID
2 BLRK-PREP Qu-01 SOLID
. 3 SAMPLE §95T002304 O F @U-01 SOLID 95000127 AW-102 GRAB
Analytes Requested: U-02 , U-02E
- 4 DUP S95T002304 O F @U-01 SOLID
5 SAMPLE S§95T002305 0 F @Uu-01 SOLID 95000127 AW-102 GRAB
Analytes Requested: U-02 , U~-02E
. 6 DUP §95T002305 0 F @U-01 SOLID

Final page for worklist # 2927
DD K f e /6-23-95 /82555

Analyst Signature Date nalyst Signature Date

DATA
USED
IN PACKAGE

Data Entry Comments:

§ = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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Download File Name:

WHC-SD-Wi,-DR-149, REV. ¢
Uranium Data Collection Sheet

T \a2s5c0ca\N T\ 2997 T xT Output Name:

V394737

Spike Book Number: Spike Volume: Date/Time: __/{
Sample| Sample Sample |Preparation| Dilution Digest Comments
Type Number Size Factor Factor Factor
STD / J.om A |/ >0
BLNK / / ,7;@(’4 /=70 L %04
SAM | S4BT 33¢C4 //{%(1 /=10 L ROA4
DUP [S98T3304 /ﬂ"-j />0 L LLS A
SPK /
aoan (35| et /=0 > 194%
DuUP IASTIACS /,%u/ / /0 2. \S S
SPK /
SAM
DUP /
SAM /
DUP /
SAM /
DATA
NOT USED
IN PACKAGE

2395 Ja630




\WHC-SD-WA\L-DP-149, REV. ¢ OATA

LngZM;/“ﬁ TR 7

Sample ID 138B52
Description LMCS STD.
Ref. Ratio 1.038

Laser Pulses 500
Lifetime 241 + .325 us
R2 .9999

Integrated 1178C0
Range: HIGH

Sample ID BLNEK-PREP
Description AW-102 GRAB
Ref. Ratio 1.043

Laser FPulses 500
Lifetime Z2b1 + .47 usg

k2 .9999

"Integrated 875218
_Ranege: HIGH

Sample ID S85T002304
Descrirtinon  AW-102 GEAB
Ref. Ratio 1.044

Lager Pulses 500
Lifetime 240 + .811 us
R2 .9897

Integrated 708939

Range: HIGH

cample ib S95T002304DUP
Description AW-102 GRAR
Ref. Ratio 1.045

Laser Pulses 500
Lifetime 231 + .542 us
R2 .9598
Integrated 811358
Range: HIGH

Sample ID £S895TD0Z2305
Deseription AW-102 GRAB
Ref. Ratio 1.041

Laser Fulses 500
Lifetime 177 + .383 us
Rz .8998

Integrated 649855
Range: HIGH

Sample ID SS5T00¢305DUP
Description AW-102 GRAB
Ref. Ratio 1.083

Laser Pulses 500
Lifetime 182 + .391 us
R2 .9998

Integrated 650255
Range: HIGH

. NOT USED
URANIUM ANALYSIS IN PACKAGE

Date/Time 10,/23/95/056:22:37
Cal Y=1.05E+08X-5.77E+02
Intensity 67586 {t= 39
Conc 8.589E-05 + 2.84E-06 g/L
Dilution Factor 1 mL/mL

FINAI, RESULT 8.58E-05 + 2.64E-06 g/L

Date/Time 10/23/95,/05:25:38
Cal Y=1.08E+08X-5.77E+02
Intensity 48751 {t= 494
Conc 3.51E-03 + 1.10E-04 g/L
Dilution Factor 1 mL/mL

FINAL RESULT 3.51E-03 + 1.10E-04 g/L

Date/Time 10/23,/95/06:28:10
Cal Y=1.05E+08BX-5_.77E+02
Intensity 41489 {t= 38
Conc 4.8508-04 + 1.5Z2E-05 g/L
Dilution Factor 1 mL/mL

FINAL RESULT 4.90E-04 + 1.52E-05 g/L

Date/Time 10/23/95/05:31:35
Cal Y=1.05E+08X-5.77TE+02
Intensity 37238 (t= 39
Conc 4.39E-04 + 1.3BE-05 g/L
Dilution Factor 1 mL/ml,

FINAL RESULT 4.5ws-04 + 1.36E-05 g/L

Date/Time 10Q/23/85/05:34:57
Cal Y=1.05E+08X-5.77E+02
Intensity 48591 (t= 403
Conc 4.76E-03 + 1.52E-04 g/L
Dilution Factor 1 mlL/mL

FINAL RESULT 4.76E-03 + 1.52E-04 g/L

Date/Time 10/23/35/05 37:05
Cal Y=1.0BE+08X-5.77E+02
Intensity 47630 (t= 416
Conc 4.70E-03 + 1.50E-04 g/L
Dilution Factor 1 mL/mL

FINAL RESULT 4.70E-03 + 1.50E-04 g/L

_———— e e e
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WORKBOOK PAGE: STD1 : WHC-SD-Ww-DP -149, REV. U
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

STANDARD
TANDARD BOOK # 138B52
OLUME OF SAMPLE (mL) "~ (SS) 1.00
___________ DILUTION FACTOR OF SAMPLE (DF) 1.00
PREPARATION FACTOR OF SAMPLE (PF) 1.00
LIFETIME IN MICROSECONDS 241.00
R2 VALUE 0.9899
toht NI RANGE (HIGH OR LOW) HIGH '
95003204 STRUMENT UNCERTAINTY (U} 2.64E-06
INSTRUMENT RESULT (R) 8.59E-05
. 0 |DETECTION LEVEL (ugimL) 3.70E-05
| NA_ RESULT (pg/mL) 8.59E-02
fVALUE OF STANDARD 8.44E-02
WRKLIST 2027 §%RECOVERY 101.78
0 IRELATIVE % UNCERTAINTY 3.1
DATA
;
Result = DF * PF * IR * 1000 NOT USED

Detection Level = 3,70 E-08 * DF * PF * 1000

| DeG | % Recovery = Result/ Value of Standard * 100
| 10/24/95 Relative % Uncertainty = U { IR * 100

| osaram |

AW-102

IN PACKAGE

Analyst:

DGG Date: 24-Oct-95

Signature of Chemist; b ; .
STANDARD.WB1 REV 12 (| 925009ML

537

[\925008\0UT\W2927 WB1 10/24/95

JLS Date. o /o4 [aS |



WORKBOOK PAGE: BLANK2

WHC-SD-WM-DP-149, REV. ¢
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

BLNK-PREP BLANK
W ¢ IVOLUME OF SAMPLE (mL) (SS) 1.00
DILUTION FACTOR OF SAMPLE (OF) 1.00
APREPARATION FACTOR OF SAMPLE (PF) 10.00
DIGEST FACTOR (Dg/L) 0.6804
JILIFETIME IN MICROSECONDS 251.00
R2 VALUE 0.9999
“.JRANGE (HIGH OR LOW) HIGH
INSTRUMENT UNCERTAINTY (10) 1.10E-04
NSTRUMENT RESULT (IR) 3.51E-03
[ o JDETECTION LEVEL ugrg 5.44E-01
j ,
CONCENTRATION IN SOLUTION (g/L) 3.51E-02
IRESULT (ugig) 5.16E+04
RELATIVE % UNCERTAINTY 3.1
Result = Conc. in Scolution {g/L) * 1000000 / Dg/L
1l Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty = IU /IR * 100
Concentration in Solution (g/L} = IR * DF * PF
10/24/95 DATA
s IN PACKAGE
! 05:37 AM
Analyst: DGG Date: 24-Oct-95
Signature of Chemist: ?%M JLS  Date: i0/3S/as
25009ML

BLANK. WB1 REV 1.2

338
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WORKBOOK PAGE: SAM3

WHC-SD-WM-DP-149, REV,

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

SAMPLE SAMPLE
. OLUME OF SAMPLE (mL) (SS) 1.00
DILUTION FACTOR OF SAMPLE (DF) 1.00
PREPARATION FACTOR OF SAMPLE {PF) 10.00
DIGEST FACTOR {DgiL) 0.6804
LIFETIME IN MICROSECONDS 240.00
R2 VALUE 0.9987
RANGE (HIGH OR LOW) HIGH
INSTRUMENT UNCERTAINTY [{19)] 1.52E-05
INSTRUMENT RESULT {IR} 4.90E-04
DETECTION LEVEL pgig 5.44E-01
ICONCENTRATION IN SOLUTION {g/L) 4.90E-03
IRESULT (ug/g) 7.20E+03
RELATIVE % UNCERTAINTY 3.1
Resuit = Conc. in Solution (g/L} * 1000000 / Dg/L
| Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty =IU/IR * 100
Concentration in Solution (g/L) = IR * DF * PF
N PACKAGE
lAnalyst: DGG Date: 24-0ct-95
Signature of Chemist: g &—b—rp—@ JLS Date:.  16/2s /98

¢/

SAMPLE.WB1 REV 1.2 925009ML

339

\g25008\0UT\W2927 WB1 10/24/95




WORKBOOK PAGE: DUP4 WHC-SD-WM-DP- 149, REV. ¢
Uranlum by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

pup

OLUME OF SAMPLE (mL} (SS)

1.00

DILUTION FACTOR OF SAMPLE (DF})

1.00

REPARATION FACTOR OF SAMPLE {PF)

10.00

DIGEST FACTOR (DgiL)

0.6684

LIFETIME IN MICROSECONDS

231.00

0.9988

RANGE (HIGH OR LOW)

HIGH

95003204 INSTRUMENT UNCERTAINTY {1}

1.36E-05

INSTRUMENT RESULT (IR}

4.39E-04

DETECTION LEVEL ypg/g

5.54E-01

ONCENTRATION IN SOLUTION (g/L)

4.39E-03

ESULT (ug/g)

6.57E+03

ELATIVE % UNCERTAINTY

3.1

| Result = Conc. in Solution (g/L) * 1000000 / Dg/L
Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty = U /IR * 100

Concentration in Solution (g/L) = IR * DF * PF

DATA
NOT USED
IN PACKAGE

Analyst:

DGG Date: 24-0ct-95

Signature of Chemist:

JLS Date: t0/25 /a5

SAMPLE.WB1 REV 1.2 OosooomL

54¢

1\825008\0UTW2927 W81 10/24/95




WHC-SD-WNI-Ur- 149, HEV,

WORKBOOK PAGE: SAMS

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

SAMPLE SAMPLE
IVOLUME OF SAMPLE (mL) {SS) 1.00
DILUTION FACTOR OF SAMPLE {DF) 1.00
{IPREPARATION FACTOR OF SAMPLE (PF) 10.00
DIGEST FACTOR (Dg/L) 2.1948
JLIFETIME IN MICROSECONDS 177.00
R2 VALUE 0.9998
RANGE (HIGH OR LOW) HIGH
95003204 INSTRUMENT UNCERTAINTY {1V} 1.52E-04
o NSTRUMENT RESULT (IR} 4.76E-03
[DETECTION LEVEL pgig 1.69E-01
\m CONCENTRATION IN SOLUTION (giL) 4.76E-D2
RESULT (pg/g) 217E+04
RELATIVE % UNCERTAINTY 3.2
Result = Conc. in Solution (g/L) * 1000000 / Dg/L
Detection Level = 3.70 E-08 * DF " PF * 1000000/ DF
Reiative % Uncertainty = IU /IR * 100
4 Concentration in Solution (g/L) =IR * DF * PF
AW-102
Analyst: DGG Date: 24-Oct-95
Signature of Chemist: —— JLS  Date so/as/as

SAMPLE.WB1 REV 1.2 N 925009ML

541

1:\925009'0UTWJ2927 WB1 10/24/95




WORKBOOK PAGE: DUPE

WHC-SD-WM-DP-149 REV. ¢
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

DuUP

OLUME OF SAMPLE (mL} (SS)

1.00

DILUTION FACTOR OF SAMPLE {DF)

1.00

PREPARATION FACTOR OF SAMPLE {PF)

10.00

I-cm— DIGEST FACTOR (Dg/L)

2.1556

LIFETIME IN MICROSECONDS

182.00

R2 VALUE

0.9998

RANGE (HIGH OR LOW)

HIGH

INSTRUMENT UNCERTAINTY (v

1.50E-04

INSTRUMENT RESULT (IR)

4.70E-03

DETECTION LEVEL pglg_

1.72E-01

4.70E-02

RESULT (ugig)

2.18E+04

RELATIVE % UNCERTAINTY

3.2

Resuit = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty ={U/IR * 100

Concentration in Solution (g/L) = IR * DF * PF

AW-102

DATA

NOT USED
1N PACKAGE

Analyst: DGG Date: 24-Oct-95
Signature of Chemist: JLS Date: so0/as/a s

SAMPLE.WB1 REV 1.2

542
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10/25/95 10:27 WHC-SD-Wivi-ir- 149, REv. Page:
0% LABCORE Data Entry Template for Worklist# 3015

[N 2T
Analyst: "D Fi Instrument: U0l Book# | 18155 2
Method: LA-925-009 Rev/Mod /} - ]
Worklist Comment: .1 - 10 mL sample prep / jls

S Type Sample# R A Test Matrix Group#  Project

1 STD @U-01 SOLID

2 BLNK-PREP Ru~-01 SOLID

3 SAMPLE §95T002304 O F @U-01 SOLID 95000127 AW-102 GRAB
Analytes Requested: U-02 . U-02E

4 DUP §95T002304 O F @U-01 SOLID

5 SAMPLE 895T002305 O F @QU-01 SOLID 95000127 AW-102 GRAB
Analytes Requested: U-02 , U=02E

6 DUP 895T002305 0 F Q@U-01 SOLID

Final page for worklist # 3015

/8 -3c PS5

Y s AL ).,
Analyst Signature _/ Date” 7 Analyst Signature Date

B&i\’% will e Alaoon Yo '\nue&ﬁsﬂ&.)
Nan vese W o eloenae Gang \n-\«a\r\ WD
bakusein  Soomplias SASTOODR04 aund

CQA_A..Q'\-\LO-:\—L‘
%@W \¢izjas

DATA
NOT USED
IN PACKAGE

Data Entry Comments: / O m | ‘/"? / 0;41 L Sdin /ﬂfe, Free 14!’ S ‘}‘M‘cL,f;L

ai”’lL "% /OVPLL San e Lren j%,z 4//4%21/'}

§ = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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WHC-SD-WM-DP-149, REV. 0
Uranium Data Collection Sheet

Download File Name: T \adscea\In\ 3c.s TxT _ Output Name:_\)3c\S

Spike Book Number: Spike Volume:; Date/Time:
Sample} Sample Sample |Preparation| Dilution Digest Comments
Type Number Size Factor Factor Factor
[ ml
STD
5405100230
F . B04
SAM ]
p157oc23e [
DUP [ LA
SPK /
ST o2 385 / 3
n
SAM 2.144%
548 T D0L3D5 / L
LSS
DUP " 2 b
SPK
s / |
up / m
SAM
oUP /
SAM

544
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WHC-SD-WM-DP-149, REV. 0

WORKBOOK PAGE; STD1
Uranium by Phosphorescence LA-925-009 (A-1) LIQUID/SOLID
e

STANDARD

~ |STANDARD BOOK #

3015 VOLUME OF SAMPLE (mL) (ss)f
&%, ;-IDILUTION FACTOR OF SAMPLE (DF) |t -
'PREPARATION FACTOR OF SAMPLE (PR
4.7 2 2 IFETIME IN MICROSECONDS
LIQUID R2 VALUE
iy fiimibar =77 IRANGE {HIGH OR LOW)
95003365 INSTRUMENT UNCERTAINTY [0))
#3 INSTRUMENT RESULT {IR}}:
0 DETECTION LEVEL (ug/mL) 3.70E-05
N/A RESULT {pg/mL) 7.73E-02

ALUE OF STANDARD 8.44E-02
i 1%RECOVERY 91,59
ARELATIVE % UNCERTAINTY 3.1

Result=DF * PF * IR * 1000

Detection Level = 3.70 E-08 * DF * PF * 1000

% Recovery = Result / Value of Standard * 100

Relative % Uncertainty = IU / IR * 100

DATA
NOT USED
IN PACKAGE

Analyst; DPB Date: 30-Oct-95

Signature of Chemist: , ; B0 3 b .. IS Date 0/3 /95|
STANDARD WB1 REV 1.2 925008ML )

531

18250000 UTW3015.WBe1 10/30/95



WHC-SD-WMm-Dr-149, REV. U

WORKBOOK PAGE: BLANK2

horescence: LA-925-009 (A-1) LIQUID/SOLID

[ Wk iint .77/ |[VOLUME OF SAMPLE (mL)

DILUTION FACTOR OF SAMPLE

PREPARATION FACTOR OF SAMPLE

IDIGEST FACTOR

#72lLIFETIME IN MICROSECONDS

-7 IRANGE (HIGH OR LOW)

(INSTRUMENT UNCERTAINTY

7 INSTRUMENT RESULT (IR}

11E-05

5.44E+00

P DETECTION LEVEL pglg
. Sumplepren
CONCENTRATION IN SOLUTION (g/L) 3.11E-03
ZJRESULT (ug/g) 4.57E+03
RELATIVE % UNCERTAINTY 1.3
7l Result = Conc. in Solution (g/L) * 1000000 / Dg/L
Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty = IU /IR * 100
Concentration in Solution (g/L) = IR * DF * PF
DATA
NOT USED
IN PACKAGE
Analyst: DPB Date: 30-Oct-95
JS  Date (pnf3,/9s

552

1\925009\0UTU3015.WB1 10/30/95

gi_gnature of Chemist: o =
BLANK.WB1 REV 1.2 ‘ goeem




WHC-SD-WN-DP-149, REV. C
WORKBOOK PAGE: SAM3
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

T il
g B

SAMPLE SAMPLE

Xt 7277 [VOLUME OF SAMPLE (mL) ss)f
3015 IDILUTION FACTOR OF SAMPLE (DF)
Gd% " IPREPARATION FACTOR OF SAMPLE (PRIL:
U-01 IoicesT FACTOR {DgiL}
7 7% 751 IFETIME IN MICROSECONDS -
SOLID R2 VALUE
&7 S IRANGE {HIGH OR LLOW)
95003365 NSTRUMENT UNCERTAINTY Ui
. 4 NSTRUMENT RESULT {iR)
1 DETECTION LEVEL pglg 5.44E+00
2 e
FUSIONO1 CONCENTRATION IN SOLUTION {g/L} 3.91E-03
&8 [RESULT (ppig) 5.75E+03
5957002304 RELATIVE % UNCERTAINTY 1.4
i 8%

Result = Cone. in Solution (g/l.) * 1000000 / Dg/L
Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
Relative % Uncertainty = 1U /IR * 100

Concentration In Solution (g/L) = IR * DF * PF

DATA
NOT USED
IN PACKAGE

lAnalyst: DPB Date; 30-Oct-95

Signature of Chemist: Qﬂ“, e JLS Date: JQ[B,/C}S
SAMPLEWB1REV12  /
RE [N

553

1\925009\0UTW3015.WB1 10/30/95




WORKBOOK PAGE: DUP4

WHC-SD-WM-0P-149, REV. 0
Uranlum by Phosphorescence' LA-925-009 (A-1) LIQUID/SOLID

DU

iss)l

iR |

{PF} ST

oa]

(v

(IR) 05
5.,54E+00
6.46E-03
9.66E+03
3.1
3.70 E-08 * DF * PF * 1000000/ DF
DATA
NOT USED
IN PACKAGE
lAnalyst: DPB Date; 30-Oct-95
Signature of Chemist JUS  Date: 0/3//aS

SAMPLE WB1 REV 1.2

554

11925000 UT\WJ3015.WB1 10/30/95




WORKBOOK PAGE: SAMS

WHC-SD-Wii-0r-148, REV. 0
Uramum by Phosphorescence LA-925-009 (A-1) LIQUID/SOLID

_SAMPLE _
i

(OF)§-

(PRI}

oam)|

\ R2 VALUE
l

ZJRANGE (HIGH OR LOW)

INSTRUMENT UNCERTAINTY {1U}

44 JINSTRUMENT RESULT ary ) _
DETECTION LEVEL pglg 1 69E+00
CONCENTRATION IN SOLUTION (g/L} 5.80E-02
RESULT (pg/g} 2.64E+04
IRELAYIVE % UNCERTAINTY 3.1

Result = Conc. in Solution (g/L) * 1000000 / Dg/L
il Detection Level = 3,70 E-08 * DF * PF * 1000000/ DF
| Relative % Uncertainty ={U /IR * 100
Concentraticn in Solution (g/L} = IR * DF * PF
Analyst: CPB Date: 30-Oct-95

ISignature of Chemist: S =

SAMPLE.WB1 REV 1.2 O 5008ML

I\925009\0UT\WJ3015.WB1

10/30/95

JLS Date: /3 /595

5395




WHC-SD-WNi-DP-149, REV. 0
WORKBOOK PAGE: DUPS
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

%’ S ,;’7/.

sy
%ﬁ& o

(DR =
(PR
{DgiL)

{luy ¥ ; =05
(IR)}: . 5.32E-04)
1.72E+00
5.32E-02
2 4TE+04
3.1
Result = Conc. In Solution (g/L) * 1000000  Dg/L.
i Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF
4] Relative % Uncertainty = 1U /IR * 100
: Concentration in Solution (g/l.) = IR * DF * PF
Analyst: DPB Date: 30-Oct-95
Signature of Chemist: (\1 N ™~ JLS Date: (o /3 { / 95

SAMPLEWB1 REV12  (/ 25009ML

S36

1825000\0CUTWJ3015.WB1 10/30/95
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