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222-S ANALYTICAL SERVICES

TANK 241-S-302, GRAB SAMPLES,
302-S-97-1, 302-S-97-2 and 302-S-97-3
ANALYTICAL RESULTS FOR THE FINAL REPORT

This document is the final report for tank 240-S-302 grab samples. Three grab samples were
collected on January 30, 1998. Analyses were performed on samples 302-S-97-1,

302-8-97-2 and 302-S-97-3 in accordance with the Compatibility Grab Sampling and Analysis
Plan (TSAP) (Sasaki, 1997) and the Data Quality Objectives for Tank Farms Waste
Compatibility Program (DQO) (Mulkey, 1997). The analytical results are presented in Table 1.
No notification limits were exceeded.

Appearance and Sample Handling

The sample breakdown diagrams (Attachment 1) are proQided as a cross-reference for relating
the tank farm customer identification numbers with the 222-S Laboratory sample numbers and
the portion of sample analyzed. Table 2 provides the appearance information.

302-S-97-1

Visual observation indicated that the sample was a clear light-yellow liquid with less than one
percent solids. No organic layer was observed. The 125 mL sample was submitted to the
laboratory for analysis of inorganic analytes and radionuclides

302-S-97-2

Visual observation indicated that the sample was a clear light-yellow liquid with less than one
percent solids. No organic layer was observed. The 125 mL sample was submitted to the
laboratory for analysis of inorganic analytes and radionuclides

302-S-97-3

Visual observation indicated that the sample was a clear light-yellow liquid with less than one
percent solids. No organic layer was observed. The 125 mL sample was submitted to the
laboratory for analysis of inorganic analytes and radionuclides
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Table 2: . Appearance Information for Tank 240-S-302 Grab Samples

Clear light-yellow liquid; no organic layer
was observed.

302-8-97-1 1/30/98 1/30/98 <0.1%

Clear light-yellow liquid; no organic layer

-S-07- o
302-8-97-2 1/30/98 1/30/98 <0.1% was observed.

302-8-97-3 1/30/98 1/30/98 <0.1% Clear light-yellow liquid; no organic layer
) was observed.

Analytical Results Summary

The data summary report (Table 1) included in this report compiles the analytical results that
comply with the applicable DQO.

Differential Scanning Calorimetry (DSC)

The DSC analysis was performed in duplicate on direct subsamples. The exothermic energy
based on dry weight of subsample was calculated for all subsamples. The average of the TGA
results for each subsample was used in the dry weight correction for that subsample. There were
no exotherms observed during the analysis of the tank 240-S-302 samples. The standard
recoveries for this analysis were within the required limits.

Thermogravimetric Analysis (TGA)

The TGA analysis was performed in duplicate on direct subsamples. Typically the TGA results
are determined by summing the weight loss steps which occur below 250°C. More information
may be obtained by examining the raw data. The standard recoveries and RPDs for this analysis
were within the required limits.

Specific Gravity (Sp.G.)
Specific gravity analysis was performed on the three liquid subsamples. The results ranged from

0.985 g/mL to 0.989 g/mL. The standard recoveries and RPDs for this analysis were within the
required limits.
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pH V

The pH analysis was performed on direct subsamples as indicated by a blank in the aliquot class
(A#) column in Table 1. The results ranged from 9.04 to 9.63. The standard recoveries for this
analysis were within the required limits. .

OH

The OH analysis was performed on direct subsamples of liquid samples as indicated by a blank
in the A# column in Table 1. The standard recoveries and RPDs for this analysis were within the
required limits. :

Ion Chromatography (IC)

The IC analyses were performed on direct subsamples of liquid samples as indicated by a blank
in the aliquot class (A#) column in Table 1.

The required analytes were fluoride (F), chioride (CI'), nitrate (NO;?), nitrite (NO,"), phosphate
(PO,) and sulfate (S0,?). The results for bromide (Br) and oxalate are considered
“opportunistic” and are provided in Appendix A. There are no customer defined QC parameters
for Br" and oxalate and any anomalies in those results are not discussed. The standard recoveries,
spike recoveries and RPDs for these analyses were within the required limits.

Inductively Coupled Plasma Spectrophotometry (ICP)

- The liquid subsamples were prepared for analysis by an acid adjustment of the direct subsample.
This is indicated by a "D" in the A# column in Table 1. The results for the ICP analytes are
included in Table 1. However, the QC review discussed in this report is limited to

Aluminum (Al), chromium (Cr), iron (Fe), manganese (Mn), nickel (Ni), sodium (Na) and
zirconium (Zr). All other analyte results are presented in Appendix A. These results are
considered “opportunistic” and do not have customer defined QC parameters. Therefore, any
anomalies in those results are not discussed in this report.

Matrix spike recoveries outside of the 75% to 125% control limits as set by the

TSAP (Sasaki, 1997) were reported for Na. This was attributed to the high concentration of this
analyte in the samples with respect to the amount of spike standard added. A post digestion
spike analysis was performed as an additional instrument performance check. The post digestion
spike recoveries were all within the 75% to 125% control limits. These recoveries are presented
in the raw data.
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The Na results were more than four times the concentration of the spike added. Typically, with
analyte concentrations higher than 1000 pg/mL it is difficult to add sufficient spike to perform a
meaningful analysis. Therefore, the assessment of the accuracy of the measurement for these
analytes were also made by comparison of the sample results to those of a serial dilution of the
sample. The serial dilution was performed by preparing and analyzing an additional five-fold
dilution of the sample. The result obtained from this analysis should be within £10% of the
undiluted sample result. The results of this comparison are presented in Table 3 and indicate the
accuracy of this analysis was acceptable.

Undiluted Serial
Sample ID Analyte Sample | 1y o | Percent Difference
Results Result (%)
(mg/mL)
S98T000376 Na 382B+02 | 3.95E+02 3.5
S98T000378 Na | 581E+02 | 6.02E+02 3.5

Inductively Coupled Plasma/Mass Spectroscopy (ICP/MS) - Uranium

The liquid subsamples were prepared for analysis by performing an acid dilution. The results for
the ICP/MS Uranium analyte results are included in Table 1. The standard recoveries, spike
recoveries and RPDs for Uranium 238 were within the required limits.

Total Inorganic/Organic Carbon (TIC/TOC)

The TIC/TOC analysis was performed on direct sample aliquots using the persulfate oxidation
method. None of the subsamples submitted for the TOC analysis exceeded the notification limit
of 30,000.gC/mL for liquids.

For the TIC/TOC analysis, an Analysis Report worksheet is included for each sample as raw
data. Due to programming limitations with the instrument software, the sample size listed on the
worksheet is incorrect. This value is not used in the final calculations and has no bearing on the
results in Table 1.

The blank is considered a reagent blank. The value was within the acceptance limits and all
results were corrected for the concentration found in the blank. The standard recoveries, spike
recoveries and RPDs for these analyses were within the required limits.
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Radionuclide Analyses
Gamma Energy Analysis (GEA)

The gamma energy (GEA) analyses were performed in duplicate on direct subsamples for the
liquids as indicated by a blank in the A# column in Table 1. The results for the GEA analytes are
included in Table 1. However, the QC review discussed in this report is limited to *’Cs. All
other analyte results are presented in Appendix A. These results are considered “opportunistic”
and do not have customer defined QC parameters. Therefore, any anomalies in those results are
not discussed in this report. C

Actual detection limits for GEA analytes are not currently available. The latest GEA software
does not report a minimum detectable activity (MDA). If an analyte is reported as “less than”,
the value reported is the detection limit. The standard recoveries and RPDs for this analysis were
within the required limits.

Strontium 90 (*°Sr)

Sr analysis was performed in duplicate on direct subsamples as indicated by a blank in the A#
column in Table 1. The standard recoveries and RPDs for this analysis were within the required
limits.

Americium 241 (**Am)

1 Am analysis was performed in duplicate on direct subsamples as indicated by a blank in the A#
column in Table 1. The standard recoveries and RPDs for this analysis were within the required
limits.

Plutonium 239/240 ( **2%'Pu)
B924py, analysis was performed in duplicate on direct subsamples as indicated by a blank in the

‘A# column in Table 1. The standard recoveries and RPDs for this analysis were within the
required limits.
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Compatibility Program Concerns

Differential Scanning Calorimetry - DSC- Energetics Decision Rule

For waste compatibility energetics decision concerns, the exotherm/endotherm ratio of the liquid
samples is evaluated. This ratio must be less than one (1). The 240-S-302 grab samples did not
exhibit any exotherms (the results were zero), therefore, the calculated ratio will also be zero
(less than one).

Plutonium (¥***¥Pu) - Criticality Decision Rule

29240py, analysis was performed to evaluate criticality safety for waste transfers. This analysis
was performed in duplicate on direct subsamples of the drainable liquids. The results for the
subsamples were below the lower criticality prevention limit of 6.2 E-2 #Ci/mL (0.001 g/L)
stated in the compatibility DQO.
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Procedures

Table 4 lists the analytical procedures used for performing the sample analyses. Abbreviations
for analyses are defined in the table notes.

Table 4. Analytical Procedures

DSC Liquid N/A LA-514-114 Rev. p-1
‘TGA Liquid NA LA-514-114 Rev. D-1
Sp.G. Liquid vN/A LA-510-112 Rev. D-1

ic Liquid N/A LA-533-105 Rev. E-0
ICcP Liquid N/A LA-505-161 Rev. C-2
TICTOC Liquid N/A LA-342-100 Rev. F-1
pH Liquid N/A LA-212-106 Rev. C-0
OH Liquid NA LA-211-102 Rev. D-0
GEA Liquid N/A LA-548-121 Rev. F-0
29py Liquid N/A ] LA-953-104 Rev. B-0
HAm Liquid NA LA-953-104 Rev. B-0
St Liquid N/A LA-220-101 Rev. E-3
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LT-506-101, Rev. A-1

Abbreviations:

N/A = not applicable (these are direct samples)
DSC = differential scanning calorimetry
TGA  =thermogravimetric analysis
Sp.G. = specific gravity

OH =oh

pH =pH

IC = ion chromatography

ICP = inductively coupled plasma
TOC  =total organic carbon

TIC = total inorganic carbon

AT = total alpha

GEA = gamma energy analysis

gy = strontium 90

U = uranium

%Py = plutonium 239

*Am = americium 241
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worklistrpt Version 2.1 05/15/95 HNF-SD-WM-DP-294 REV. 0 Page: I-
-02/03/98 13:26
LABCORE Data Entry Template for Worklist# 22136

Analyst: ﬁ 1L Instrument: NONE Book # »
Method: LA-519-151 Rev/Mod _F - ¢

Worklist Comment: S-302 GRAB1, @BRKDWN1 skw

GROUP PROJECT S TYPE SAMPLE# RA --=---- TEST----=~ MATRIX ACTUAL FOUND DL UNIT .

98000081 $-302 GRAB1

-

SAMPLE $98T000376 0O QABRKDWN1 DOSERATE LiQuID N/A [ 2£ i mrad/hour

98000081 $-302 GRABT 1 SAMPLE  s98T000376 0  asmkownt sealnuM Lt _ wa 200

98000081 $-302 GRAB1

SAMPLE  S9BTO00376 G  @BRKDWNT ETCHNUM  LIQUID _ N/A 3025’77—/

98000081 $-302 GRAB1

N

SAMPLE $98T000376 0O BRKDWN1 APPEAR(Z2 LiQuip N/A { 42‘2¢

98000081 $-302 GRABT 1 SAWPLE  S9BTO00376 O - GERKDWN1 SAMPAWTZ  Lieud _ wa )20 ol
98000081 $-302 GRABT 1 SAMPLE  S9BTO00376 O  GBRKDWN1 STLSLDO1  LIQUID __ N/ { 1.O %
98000081 $-302 GRAB1 1 SAMPLE . S98TO00376 O  GBRKDWNT coLor-01  tiauio _ wa  |/p 4 gélﬂm)

98000081 $-302 GRAB1 1 SAMPLE $98T000376 0O QBRKDWN1 ORGVOL0O2 LIQUID N/A _g’ mL
98000081 §-302 GRABT © 2 SAMPLE  S98TO0377 O  GBRKDMN DOSERATE  LIQUID __ N/A Oo‘? mrad/hour
98000081 $-302 GRAB1 2 SAMPLE  S9BTOUS77 O  GERKOWNT SEALNUM  LIQUID __W/A 28K

98000081 $-302 GRAB1

~

SAMPLE §98T000377 0O QABRKDWNT ETCHNUM LIQUID N/A M}Q

SAMPLE $98T000377 © @ABRKDWN1 APPEAR02 LIQUID N/A { ée_‘zi

98000081 $-302 GRAB1 2
98000081 S-302 GRAB1 2 SAMPLE S98T000377 0 @BRKDWN1 SAMPAMT2  LIQUID N/A l;z, ; ] mL
98000081 $-302 GRAB1 2 SAMPLE $98T000377 0 @BRKDWN1 STLSLDO1 LIQUID N/A ( l_« O ) %
98000081 $-302 GRAB1 2 SAMPLE $98T000377 0 BRKDWN1 COLOR-01 LIQuID N/A \// 13" Llfl/{){;)

I
98000081 $-302 GRAB1 2 SAMPLE $98T000377 0 ABRKDWNT ORGVOLO2 LIQUID N/A ‘Q/ mL
98000081 $-302 GRAB1 3 SAMPLE $98T000378 0O OBRKDWN1 DOSERATE LIQUID N/A mrad/hour

98000081 §$-302 GRAB1

w

‘ g
SAMPLE S98T000378 0 ABRKDWN1T SEALNUM LIQUID % 02“40

Data Entry Cominents:

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.
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HNF-SD-WM-DP-294 REV. 0 '
worklistrpt Version 2.1 05/15/95 Page: 2

02/03/98 13:26 .
LABCORE Data Entry Template for Worklist# 22136
GROUP PROJECT § TYPE SAMPLE# RA ------= TEST------ MATRIX ACTUAL FOUND pL . UNIT

98000081 $-302 GRAB1 3 SAMPLE S98T000378 0  @BRKDWNT ETCHNUM  LIQUID N/A AZQAL

98000081 s$-302 GRAB1T 3 SAMPLE S98T000378 0 ABRKDWN1T APPEAR0O2 Liauip N/A ( 224{

98000081 $-302 GRAB1 3 SAMPLE $98T000378 0 ABRKDWNT SAMPAMTZ LIQUID N/A 12 ;5 mL

%

98000081 $-302 GRAB1 3 SAMPLE $98T000378 0O BBRKDWN1 STLSLDO1 LiauIo N/A

LLO
98000081 $-302 GRAB1 3 SAMPLE S98T000378 O QBRKDWNT COLOR-01 LIQUID N/A L Zﬁ %MQ“ 2

98000081 $-302 GRAB1 3 SAMPLE $98T000378 O @BRKDWNT ORGVOLO2 LiQuID N/A

mL

Final page for worklist # 22136
WZ—% 2-3 28

Analyst Signature Date

Data Entry Comments:

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.
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Feb, 10, 1998  8:07AM  WHC 2225 LAB ROOM 2F BACKSIDE ‘ No. 0801 P. 1/8

workﬁﬁrpz Ve}sion 2.105/15/95 . HNF-SD-WM-DP-294 RIEV’ 0 P a>ge:

753 LABCORE Data Entry Template for Worklist# 22165

Analyst: __ M Instrument: DSCO _2 Book #_[ANIYR
Method: LA-514-114 Rev/Mod [ ) N B *
‘Worklist Comment: S302 GRABI, DSC-O3, Run under ni_trogen. skw

GROUP PROJECT S TYPE SAMPLE# R A ==--v-- TEST------ MATRIX ACTUAL  FOUND [ UNIT

1M : DSC-03 LIQUID . M LB.oo N/A___ Joules/g
98000081 $-302 GRAB1 2 SAMPLE $987000376 .0 DSC-03 LIQUID N/A [} Joules/g
98000081 §-302 GRAB1 3 DUP S98T000376 O DSC-03 LIGUYID o [0) N/A  Joules/g
98000081 $-302 GRABT 4 SAMPLE $98T000377 0 psc-03 LIQUID N/A o .Io;lles/g
98000081 $-302 GRABT 5 DUP S9BT000377 0 DSC-03 - L1auio (] g N/A_ Joutes/g

Final page for worklist # 22165

sl 2-9-67 | v@nﬂe— 2 - /07T

Analyst Siknature Date Analyst Signature Date

Velidated /i /78%%747

Data Entry Comments:

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.
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. Feb. 11. 1998 _ 9:35AM  WHC 2225 LAB ROOM 2F BACKSIDE -~ . No. 083 P 1/4

yorklistrpt Version 2.1 05/15/95 HNF'_SD'WM'DPQQ“ REV.0 ' Page: 1

04815 LABCORE Data Entry Template for Worklist# 22166

Analyst: m} Instrument: DSCO __ 3 Book# |28 48

\lethod: LA-514-114 Rev/Mod _D —/ )
"wWorklist Comment: S302 GRAB1, DSC-03, Run under nit(ogeh. skw »

SROUP  PROJECT s TYPE SAMPLE# RA =memm- TEST-- WATRIX ACWAL | FowD DL UNIT

1 st pSC-03 Lo HE.45 22 FH  wa_ soutesss
58000081 S$-302 GRABY 2 SAMPLE  S98T000378 0 DSC-03 LU WA Jo) i Joules/g: -
58000081 §-302 GRABT 3 DUP $98T000378 0 DSC-03 L1QUID 0 v} N/A___ Joutes/g

Final page for worklist # 22166

M 28y &L e
Analyst Sighature Date : Analysp/Signature Date
Yalidated 2 jr2/ta (G aelety

Data Entry Comments:

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code. .
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HNF-SD-WM-DP-294 REV, 0
worklistrpt Version 2.1 05/15/95 Page: 1

@712 LABCORE Data Entry Template for Worklist# 22415

Analyst: b ' Instrument: DSCO 2 Book # WA
Method: EASTH1T3 Revivtod B3 /7
Worklist Comment: S-302 Grab DSC-02 liquid. -ppb

GROUP PROJECT S TYPE SAMPLE# RA------- TEST--7--- MATRIX ACTUAL FOUND bL UNIT

98000081 $-302 GRAS1 1 SAMPLE $987000376 0 Dsc-02 LIQUID N/A 0 Joules/g Dry
980000&" $-302 GRAB1 2 bup S98T000376 0 Dsc-02 LIQUID D ,O N/A Joules/g Dry
98000081 $-302 GRAB1 3 SAMPLE $98T000377 © Dsc-02 LIQUID N/A O Joules/é Dry
98000081 S-302 GRAB1 4 DUP S?8T000377 0 Dsc-02 LIQUID @ O N/A Joules/g Dry
98000081 S-302 GRAB1 5 SAMPLE $987000378 0 "Dsc-02 LIQUID N/A Y ‘ Joules/g Dry
98000081 S-302 GRAB1 6 DUP S98T000378 0 DSC-02 L1QUID ) D N/A___ Joules/g Dry

Final page for worklist # 22415

yst Signature Analyst Signature Date

Data Entry Comments:

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, § = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code. ’

40




Febi 12,1098  1:17PM  WHC 2225 LAB ROOM 2F BACKSIDE No. 0893 P - 1/7
worklzstrpt Version 2.1 05/15/95 _ HNF-SD-WM-DP-294 REV.0 ) Page: 1

BT 1 ABCORE Data Entry Template for Workhst# 22173

Analyst: . AP Tnstrument: TGA0 - Book # / {23N§A~

Method: LA-514-114 Rev/Mod > =+ _ .

Worklist Comment: S302 GRABI, TGA-Qé, Run under nitrogen. skw '

GRoUP  PROJECT S TIPE SAMPLEE R A ~----mv TEST-—---- WATRIX ACTUAL  FOUND DL NIT
1 s ' . ' TGA-03 LIQUID _iﬁL 58.03 N %

98000081 $-302 GRABY 2 SAMPLE  S9BTOD0376 0 TGA-03 v _wr  _99.% %

98000081 5302 GRAB1 3 DUP $981000376 0 T6A-03 vwn W, 4 wpn.

98000081 $-302 GRAB1 4 SAMPLE  S98T000377 0 T6A-03 ;.wum w94 /s %

98000081 $-302 GRABT 5 DUP 987000377 O TeA-03 LIQuID _L;’ﬁ_ 9889 __wa__ =

Fmal page for worklist # 22173

Qwu&& 2540 , ‘zégm T Ar-5f

Analyst Signature Date : Analyst ggﬁature Date

Vafidaded {18

DMEmry LSTD man due 740 WA’ /)D/ﬁﬂ/& o W/“I% A ‘F%t‘/"/‘%"/"’/”
of 5818% and _a Reervery 0)[ P bl %Z/ﬂf/ﬂ’

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.
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Feb. 111998  9:32AM  WHC 2225 LAB ROOM 2F BACKSIDE - No. 0829 P 5/8
worklistrpt Version 2.1 05/15/95 - HNF-SD-WM-DP-294 REV. 0 Page: 1
02/04/98 13:58 - : .

LABCORE Data Entry Template for Worklist# 22174

Anatyst: _HDP Instrument TGAD D Book # /() 3NY 7+
Method: LA-514-114 Rev/Mod l ‘

Worklist Comment: $302 GRAB1, TGA-03, Run under mtrogen skw

GROUP PROJECT S TYPE SAMPLE# RA -==---- TEST-w~~~~ MATRIX ACTUAL FOUND bt UNIT

15 TeA-03 v 540 FBO3X wa  u
08000081 S$-302 GRAB1 2 SAMPLE  S98TOD0378 O T6A-03 v _ s 9%-% %
98000081 S-302 GRAB1 3 DUP 987000378 O T6A-03 uwnw 923 294/  wa %

Final page for worklist # 22174

Rk 2541 2 gy

Analyst Signatule ) Analyst Signature Date

Veliddaded =nfs W

Data Entry Comments:;

Uhits shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code. ‘
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HNF-SD-WM-DP-294 REV. 0

worklistrpt Version 2.1 05/15/95 Page: 1
02/04/98 13:34 . .

LABCORE Data Entry Template for Worklist# 22167
Analyst: 3 H- Instrument.: BA0O1 Book # _[3¢/NI6C_

Method: LA-510-112 Rev/Mod § )~ l
Worklist Comment: S302 GRABI, SPG-01 skw

GROUP

98000081
98000081
98000081
98000081
98000081

98000081

yst Signature Date .

Data Entry Comments:

PROJECT

§-302 GRAB1

$-302 GRAB1

$-302 GRABT

$-302 GRAB1

$-302 GRAB1

§-302 GRAB1

S TYPE

1 s

2 SAMPLE

3 pup

4 SAMPLE

5 DU

6 SAMPLE

7 pup

SAMPLE#

$98T000376
S98T000376
S98T000377
$98T000377
$98T000378

S98T000378

SPG-01

SPG-01

$PG-01

mm-- MATRIX ACTUAL FOUND DL UNIT

Lraure /. 3779 i36¢ N/A Sp.G.
tan _wa  0:997 .00 spua.
uan 0959 0957 __N/A_ Sp.G.
vawn _wa  OHT 0010 sp.o.
LIQUI;) 0.997 06995 wa Sp.G.
v _ wa 0.955 _O0.010 sp.c.

L 0. 985 -6.¢F7 N/A Sp.G.

Final page for worklist # 22167

2-492

Trond Do %s/?g

Analyst Signature 7 Ddte

Oypprovid] (Zw/&olwﬂé@« 2/5/98

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.
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HNF-SD-WM-DP-294 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Gross Weight (W2)

Tare Weight (W1)

eight of Solution (W2-W1)
‘olume of Solution pL
Specific Gravity

Tare Weight (W1) = Wt. of vial + cap + cotton

Specific Gravity = [(W2-W1) * 1000 pL/mL] / [Vol. of Solution pL * 1.000 g/mL]

v RESULT v
Specific Gravity Average = 1.364|
2\
Data Entry by: "Zy/f A - Date: 02/05/98
Approved by: D Aolwoedan pate:  2./5/98
Form 51011211 Rev. 1.1 - 7 Page 1of 1
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HNF-SD-WM-DP-294 REV. 0

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

SPECIFIC GRAVITY : LA-510-112 (D-1)

| SAMPLE REPLICATE

Gross Weight (W2)

JiTare Weight (W1) .

eight of Solution (W2-W1)
olume of Solution uL
Specific Gravity

Gross Weight (W2) = WHt. of vial + cap + cotton + solution
Tare Weight (W1) = Wt. of vial + cap + cotton

Specific Gravity = [(W2-W1) * 1000 pLimL] / [Vol. of Solution L * 1.000 g/mL]

" vRESULT v
Specific Gravity = 0.989]
N
Data Entry by: 2 _ Date: © 02/05/98
|Approved by: G?MV,&'M/M/A\ Date: 2/5/9%
Form 510112L1 Rev. 1.1 . Page 1of1°'
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HNF-SD-WM-DP-294 REV. 0
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

SPECIFIC GRAVITY : LA-510-112 (D-1)
. :

DUPLICATE REPLICATE

eight of Solution (W2-W1)

olume of Solution pL
pecific Gravity 0.9890 NA

Gross Weight (W2) = Wt. of vial + cap + cotton + solution
are Weight (W1) = Wt. of vial + cap + cotton

Specific Gravity = [(W2-W1) * 1000 yLimL] / [Vol. of Solution pL * 1.000 g/mL]

'vRESULT v

Specific Gravity = 0.989]
Data Entry by: AL Date: 02/05/98
IApproved by: (Zl)\é/ &/\W ,@Z-_ Date: 22./5/9&6

Form 510112L1 Rev. 1.1 Page 1of 1 *
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HNF-SD-WM-DP-294 REV. 0

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

SPECIFIC GRAVITY : LA-510-112 (D)

J SAMPLE REPLICATE

ross Weight (W2) 0

are Weight (W1)
eight of Solution (W2-W1) | 04947] 0
olume of Solution L

pecific Gravity

Gross Weight (W2) = Wt. of vial + cap + cotton + solution
are Weight (W1) = Wt. of vial + cap + cotton

pecific Gravity = [(W2-W1) * 1000 pL/mL] / [Vol. of Solution pL * 1.000 g/mL]

v RESULT v
Specific Gravity = 0.987|
Data Entry by: Ly, _ Date: 02/05/98
Approved by: eV A b, pate _2/57/48
7 Page 10of1 1

Form 5101121 Rev. 1.1
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HNF-SD-WM-DP-294 REV. 0
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

SPECIFIC GRAVITY : LA-510-112 (D-1)

J DUPLICATE REPLICATE

Gross Weight (W2)
are Weight (W1)

eight of Solution (W2-W1)
olume of Solution pL
Specific Gravity 0.9884

Gross Weight (W2) = Wt. of vial + cap + cotton + solution
Tare Weight (W1) = Wt. of vial + cap + cotton

Specific Gravity = [(W2-W1‘) * 1000 uL/mL] / [Vol. of Solution pL. * 1.000 g/imL]

v RESULT v
Specific Gravity = 0.988|
Data Entry by: VQL J/ _Date: 02/05/98
\Approved by: ﬂ () RK‘WMADE“GZ 2/5A8
Form 51011211 Rev. 1.1 7 R Page 106f1 °
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HNF-SD-WM-DP-294 REV., 0

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

RAVITY : LA-510-112 (D-1) v
[ sawmpLE REPLICATE

‘eight of Solution (W2-W1)
:iVolume of Solution pL
Specific Gravity

Gross Weight (W2) = Wt. of vial + cap + cotton + solution '
Tare Weight (W1) = Wt. of vial + cap + cotton

: Specific Gravity = [(W2-W1) * 1000 yL/mL]/ [Vol. of Solution pL * 1.000 g/mL]

v RESULT v
Specific Gravity = 0.985]
Data Entry by: LY Date: 02/05/98
lApproved by: ' Q)\‘{\\ SL(‘)NJ‘F m'&\ Date: 2 /5/98
Page 10of 1

Form 510112L1 Rev. 1.1-
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HNF-SD-WM-DP-294 REV. 0

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

| DUPLICATE REPLICATE

Tare Weight (W1)

eight of Solution (W2-W1)
olume of Solution yL
pecific Gravity

[7]

Gross Weight (W2) = Wt. of vial + cap + cotton + solution
Tare Weight (W1) = Wt. of vial + cap + cotton

Specific Gravity = [(W2-W1) * 1000 pL/mL] / [Vol. of Solution pL * 1.000 g/mL]

v RESULT v . ’
Specific Gravity = ] 0.987|
Data Entry by: PLY  _ Date 02/05/98
Approved by: 210 Alnpbhbn pae:  2/5/9
Page 10f1 ' ]

Form 510112L1 Rev. 1.1
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HNF-SD-WM-DP-294 REV, 0
worklistrpt Version 2.1 05/15/95 Page:

PSS 1 ABCORE Data Entry Template for Worklist# 22171

Analyst: ZEA Instrument: PHOI 2 1 Book # __[ 37 /<
- Method: LA-212-106 Rev/Mod C/O -
Worklist Comment: S302 GRAB1, pH-01 skw

GROUP PROJECT S TYPE SAMPLE# RA------- TEST------ MATRIX ACTUAL FOUND DL UNIT
1 STOPH PH-01 v 092 7 09 _wa
98000081 $-302 GRAB1 2 SAMPLE  S98T000376 0 PH-01 Lau WA 932 ol e
98000081 $-302 GRABT 3 DUP $98T000376 0O PH-01 v 932 430 wa o
98000081 S$-302 GRAB1 4 SAMPLE  S98T000377 0 ol Liaum wa 909 0.6 w
98000081 S$-302 GRABT 5 DUP S98T000377 0 PH-01 v 4% g0¥ N/A  pH
98000081 S-302 GRAB1 6 SAMPLE  S98T000378 0 PH-01 Lius __ WA 9,63 OO\ pi
98000081 S-302 GRAB1 7 DUP S98T000378 0 PH-01 tan 263 9,62 N/A pH

Final page for worklist # 22171

%‘ 2/ % 2-5-7F
Analyst Signature Date Analys};Signature Date

wa%ﬁ Mﬁ“z: 24492

PID Rws 2/uAb

Data Entry Comments:

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliguot Code.
GO



HNF-SD-WM-DP-294 REV. 0
worklistrpt Version 2.1 05/15/95 Page: 1

wIR %4 LABCORE Data Entry Template for Worklist# 22170

Analyst: S Lt Instrument: PHOI Book # _Jo1Ng-A
Method: LA-211-102 Rev/Mod __T>-O
Worklist Comment: $S302 GRAB1, OH-01, STD= 0.050mL skw

GROUP  PROJECT S TYPE SAMPLE# RA ---moen TEST------ WATRIX ACTUAL _ FOUND DL UNIT
1 BLNK 0OH-01 LIQUID l - L/Z N/A ug/mL .
&t sot
2 s OH-01 Liauip 1 66 1.5¢ WA ug/ml
5ol
98000081 S-302 GRAB1 3 SAMPLE S98T000376 0O oH-01 Ll NA A2 01T am
‘/L &0
98000081 $-302 GRAB1 4 DUP $98T000376 0O 0H-01 Liuip & IS N/A ug/mb
GO
98000081 S-302 GRAB1 5 TRIPL $98T000376 0 OH-01 tu 128 £ H2- N/A_ ug/mL
ol
98000081 S$-302 GRABT 6 SAMPLE  S98T000377 0 oH-01 v _ wa £ Y2 47T am
98000081 $-302 GRABT 7 DUP $9BT000377 O oH-01 twp L% £42- ya wm
02—
98000081 $-302 GRAB1 8 SAMPLE  S98TO00378 0 OH-01 v wa A12S 125 T gm
A — -~
98000081 S-302 GRAB1 9 DUP S98T000378 0O OH-01 Ly L/2s 4725 N/A_ ug/ml

Final page for worklist # 22170

o
o ey = 20T
Analyst Signature Date Analyst’Signature Date

Opproeed] Rl Lehuaeddy 2ot

Data Entry Comments:

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliguot Code.




HNF-SD-WM-DP-294 REV. 0
worklistrpt Version 2.1 05/15/95 Page: 1

PO ABCORE Data Entry Template for Worklist# 22170

Analyst: S H Instrument: PHO1 Book # _[OI M &-A~
Method: LA-211-102 Rev/Mod

Worklist Comment: S302 GRAB1, OH-01, STD= 0.050mL" skw

GROUP PROJECT S TYPE SAMPLE# RA ~=n---- TEST-----~ MATRIX ACTUAL FOUND DL UNIT
1 BLNK OH-01 LiQuip N/A ug/mL

2 81D OH-01 LiQuID N/A ug/mL

98000081 $-302 GRAB1 3 SAMPLE $98T000376 ¢ OH-01 LIQuID N/A ug/mL.
98000081 s-302 GRAB1 4 DUP $98T000376 0 OH-01 LIQuID N/A ug/mL
98000081 $-302 GRAB1 5 SAMPLE S98T000377 0 OH-01 LIQUID N/A ) ug/ml
98000081 §-302 GRAB1 6 DUP $98T000377 0 OH-01 LIQuID N/A ug/mL
98000081 $-302 GRAB1 7 SAMPLE. $98T000378 0 OH-01 LIQuiD I4N/A ug/mL

. 98000081 $-302 GRAB1 8 DUP $987000378 0 . OH-01 LIQUID . N/A ug/mL

Final page for worklist # 22170
W rBoﬂ"(d"

alyst Signature Analyst Signature Date
g—lo e .

Data Entry Comments:

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliguot Code.
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= 287@z-18 time GR129
=H 12 # 233
w1 23
B2 21994
init) 11.54
Yol
=233 El
Pycisrg fe
2 Yolt . reoched

& 92-62-18 time 2:33%

=H iz 4
misdin drH= 1/d1u
Y LERE ml

HNF-8D-WM-DP-294 REV. 0
. Sawar
SA8TOO 37(= 3pl
dote FF-GE-157 time B3:2
GET rH ' &
T4 1§ # 241
Idf g3 - 1994
FHiniL) 778
Yrml H

EFL Bz g’
stor ualt, pe ! 738

date 95-g
GET rH
-15m1/diu

E-IB time BIi1pq

12 % 244
deH=1rdiy

start ¥ BRG]

Prr

BL

date 99-02-18 time G2:117

GET mH 12 # 237
Id.$#1 25

Id. g2 L1994
eHlinit) 3

stor Valt.re

dote 93-62-168 time B2117

GET wH A2.- % 237
»18mlrdig drH=1-diy
start ¥ HBEA @]
4 &
i S— 1. t

duwp
' SASTTO DT, = 3mi

cdate IE-B2-18 time 83198 G
GET mH iz # 242 °
Tdd.#1 25 ’
Id.$#2 21934
rHIinit) 773

Yeml eH o
EF1 a1l Ee35 -

date 95-0Z-18 time B3I23
12 % 242

GET mrH

- 1Bmlediv drH=1sdiv
start ¥ JEBE ml

4. g

| i 1 L

| vp
SAETO0 36 =3n b
daotes 98-B2-18 . timse G327
GET mH 3

Ief 41
Id.#2
FHinit] 778
Yl EH
EP1 -B23 Te28

stop volt.reached

dote 98-82-18 time B3
GET eH 12 % L4J

« 1Emlrdie drH=1-diy
stort ¥ ~B88 ml
4 g

i
g




HNF-SD-WM-DP-294 REV. 0

ol
G700 D77

FE-18 time B339

% 244

rH

EF1 788
stor wolt

GET RH 12 # 244
«18mlodig drH=1/dinw
start ¥ - 888 ml

4 { g

dep
SRTOO 377z, 4

date FE-B2-18 time B3:47

GET rH 12 # 245
Id.#1 =5
Id.$2 . 1994
rHIinitl 785

Wrml rH
EFR1 : @19 7.18
EF2 <GP 5.99

stoR wolt.re

dote IE-G2-18 time 93143

GET mH 12 # 245

- 18mlodi ArH=1-diuv

start ¥ LG80 wl

4 g

| ’ ! . i
/T/
72

64

date 98-82-16 tims B4:od

GET rH 12 # 247
Id. #1 25
Id. %2 1994
pHiinit) S.28

Yeml rH
EFi B2 7.8

=top wolt. reoched

date 99-82-19 time B4117

GET rRH
L 18mlodiv
start ¥ REE ml

12 % 247

4 N

E o

8700778 dep
[mi<

date 25-82-18 time ﬂ4 09.

GET mH 1z a4a
Td-#1 23
Td. #2 1994
eH{inis] .22
. Weml
EF1 819 7
EPZ L1 5.5

stop walt.reached

dote 98-82-10 time B4:33

ArH=1sdiv

Lo

LA
X

GET =H 12 # 248
s 18mlodiv AeH=1rdiv
start ¥ @88 ml ,
5 a




HNF-SD-WM-DP-294 REV. 0
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

OH (AUTO) : LA-211-102 (D-0)

i |Sample Size (mL) SS
Concentration of HNO3 (Molarity)
HNO3 Titrant at OH end-point in mL
Dilution Factor DF !
Concentration of OH in Sample (Molarity) 0.00E+00
OH in Sample in pg/mL (PPM) 0.00E+00

Detection Limit = 125ug / SS * DF

ode [Detection Limit (ug/mL) I 417E+01]

OH Molarity =((mL HNO3)*(M HNO3))/Sample Size in mL*Dilution Factor

OH in pg/mL = (OH MOLARITY)*(17.0g/mole)*((1000000pg/g)/(1000mL/L))

: BLANK
Concentration of OH in Sample (Molarity) 0.00E+00
OH in Sample in uyg/mL (PPM) <42
The Resultis < Detection Limit
,\/\
Data Entry by: 4 Date! 02/10/98
Approved by: / m S opeAh-Date. __2/1 /3%
Form 211102_1 Rev. 1.3 Page 1 of1
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HNF-SD-WM-DP-294 REYV. 0

PLACE ANALYTICAL CARD IN BOX-BELOW OR ATTACH TRAVELER

OH (AUTO) LA-211-102 (D-0) | stanparDp

0 - [sample Size (mL) SS ]
Concentration of HNO3 (Molarity)
HNO3 Titrant at OH end-point in mL
Dilution Factor DF

Concentration of OH in Sample (Molarity) 9.29E-01
OH in Sample in pg/imL (PPM) 1.58E+04

| |

OH Molarity =((mL HNO3)*(M HNO3))/Sample Size in mL*Dilution Factor

OH in pg/mL = (OH MOLARITY)*(17.0g/mole)*((1000000ug/g)/(1000mL/L))

s STANDARD
Concentration of OH in Sample (Molarity) 9.29E-01
OH in Sample in pg/mL _(PPM) 1.58E+04
ya)
Data Enfry.by: < >] ., 1 Date: 02/10/98
IApproved by: DA Date: 2.
Form 211102_1 Rev. 1.3 4 Page

66




HNF-SD-WM-DpP-294 REV. 0

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

OH (AUTO) LA-211-102 (D-0) SAWPLE |

~iSample Size (mL) SS

Concentration of HNO3 (Molarity)

HNO3 Titrant at OH end-point in mL
Dilution Factor DF i
Concentration of OH in Sample (Molarity) 1.40E-03
OH in Sample in yg/mL (PPM) 2.37E+01

Detection Limit = 125pg / SS * DF

Detection Limit (ug/mL) I 447E+01]

OH Molarity =((mL HNO3)*(M HNOS3))/Sample Size in mL*Dilution Factor

OH in pg/mL = (OH MOLARITY)*(17.0g/mole)*((1000000ug/g)/(1000mLIL))

SAMPLE

IConcentration of OH in Sample (Molarity) 1.40E-03

OH in Sample in pg/mL _(PPM) <42

The Result is < Detection Limit

/\

Data Entry by: , Date: 02/10/98
Approved by: V [N )«SO{M%DE“E: /0 /95
Form 211102_1 Rev. 1.3 Page Tof1¢
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HNF-SD-WM-DP-294 REy. 0
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

OH (AUTO) LA-211-102 (D-0) | DUPLICATE

“{Sample Size (mL) SS
Concentration of HNO3 (Molarity)
HNO3 Titrant at OH end-point in mL
Dilution Factor DF i
Concentration of OH in Sample (Molarity) 7.38E-03
OH in Sample in ug/mL (PPM) 1.25E+02

Detection Limit = 125ug / SS * DF

Detection Limit (pg/mL) | 4.17E+01]

OH Molarity =((mL HNO3)*(M HNO3))/Sample Size in mL*Dilution Factor

OH in ug/mL = (OH MOLARITY)*(17.0g/mole)*((1000000g/g)/(1000mL/L))

DUPLICATE
Concentration of OH in Sample (Molarity) 7.38E-03
OH in Sample in yg/mL (PPM) 1.25E+02
)
Data Entry by: 45& A Date: 02/10/98
Approved by: S Sl Date: 2/0 /99
Form 211102_1 Rev. 1.3 Page 1of 1
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HNF-SD-WM-DP-294 REV, 0

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

OH (AUTO) LA-211-102 (D-0) TRIPLICATE

S Sample Size (mL) S8
Concentration of HNO3 (Molarity)
HNO3 Titrant at OH end-pointin mL
Dilution Factor DF

. [Concentration of OH in Sample (Molarity) 1.86E-03
OH in Sample in pg/mL. (PPM) 3.16E+01

Detection Limit = 125ug / SS * DF

[Detection Limit (ug/mL) | 4ATE+01]

OH Molarity =((mL HNO3)*(M HNO3))/Sample Size in mL*Dilution Factor

OH in pg/mL = (OH MOLARITY)*(17.0g/mole)*((1000000g/g)/(1000mL/L))

| TRIPLICATE
Concentration of OH in Sample (Molarity) 1.86E-03
OH in Sample in pg/imL (PPM) <42
The Result is < Detection Limit
nﬂ
Data Entry by: Date: 02/10/98
Approved by: ' (zw/énmm Date: 2/u /3%
Form 211102_1 Rev. 1.3 Page Tof T
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HNF-SD-WM-DP-294 REV. 0

PLACE ANALYTICAL CARD IN BOX BELOW O§ ATTACH TRAVELER

OH (AUTO) : LA-211-102 (D-0) [ saweLe
e - [sample Size (mL) SS ;
Concentration of HNO3 (Molarity)
HNOS3 Titrant at OH end-point in mL
Dilution Factor DF

= {Concentration of OH in Sample (Molarity) 1.53E-03
OH in Sample in pg/mL (PPM) 2.60E+01

Detection Limit = 125ug / SS * DF

- |Detection Limit (ug/mL) I 417E+01]

OH Molarity =((mL HNO3)*(M HNO3))/Sample Size in mL*Dilution Factor

OH in pg/mL = (OH MOLARITY)*(17.0g/mole)*((1000000ug/g)/(1000mL/L))

. SAMPLE

[Concentration of OH in Sample (Molarity) 1.53E-03

OH in Sample in pg/mL. _(PPM) <42

The Result is < Detection Limit

A

Data Entry by: A ,__Date: 02/10/98
Approved by: 1 /1290 Aot dle Date: 2./1t /A8
Form 211102_1 Rev. 1.3 Page 1of1°¢
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HNF-SD-WM-DP-294 REV. 0

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

|Sample Size (mL) SS
Concentration of HNO3 (Molarity)
HNO3 Titrant at OH end-point in mL
Dilution Factor DF

: Concentration of OH in Sample (Molarity) 1.26E-03
OH in Sample in pg/mL (PPM) 2.15E+01

OH (AUTO) : LA-211-102 (D-0) | DuPLICATE

Detection Limit = 125ug / SS * DF

- [Detection Limit (ug/mL) | 417E+01]|

lOH Molarity =((mL HNO3)*(M HNO3))/Sample Size in mL.*Dilution Factor

OH in pg/mL = (OH MOLARITY)*(17.0g/mole)*((1000000pg/g)/(1000mL/L))

T DUPLICATE
Concentration of OH in Sample (Molarity) 1.26E-03
[OH in Sample in yg/imL.(PPM) <42
The Result is < Detection Limit
Data Entry by: //2/ ., Date: 02/10/98
IApproved by: // 2w bdz\w{;d&« Date: 2./0 /8
Form 211102_1 Rev. 1.3 Page 1of 1
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HNF-SD-WM-DP-294 REV, o
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

OH (AUTO) LA-211-102 (D-0) | SAMPLE

e [Sample Size (ML) SS
IConcentration of HNO3 (Molarity)
HNOS3 Titrant at OH end-point in mL
Dilution Factor DF |
5 |Concentration of OH in Sample (Molarity) 4.39E-03
OH in Sample in pg/mL (PPM) 7.46E+01

Detection Limit = 125ug / SS * DF

Detection Limit (ug/mL) | 1.25E+02]

OH Molarity =((mL HNO3)*(M HNO3))/Sample Size in mL*Dilution Factor

OH in g/mL = (OH MOLARITY)*(17.0g/mole)*((1000000uga/g)/(1000mL/L))

| SAMPLE
Concentration of OH in Sample (Molarity) 4.39E-03
OH in Sample in pg/mL (PPM) . <125
The Result is < Detection Limit
/)/)/
Data Entry by: ] ~A~>] Date: 02/10/98
pproved by: i (aw M\'\oed/u Date. 2/ /96
Form 211102_T Rev. 1.3 Page 1of1
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HNF-SD-WM-DP-294 REV. 0
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

OH (AUTO) : LA-211-102 (D-0) DUPLICATE

B T " [sample Size (mL) SS
Concentration of HNO3 (Molarity)
HNO3 Titrant at OH end-pointin mL

Dilution Factor DF

3.79E-03
OH in Sample in pgimL_(PPM) 6.44E+01
Detection Limit = 125ug / SS * DF

[Detection Limit (yg/mL) I 1.25E+02]

OH Molarity =((mL HNO3)*(M HNO3))/Sample Size in mL*Dilution Factor

OH in pg/ml = (OH MOLARITY)*(17.0g/mole)*((1000000pg/g)/(1000mL/L))

DUPLICATE

Concentration of OH in Sample (Molarity) 3.79E-03
OH in Sample in pg/mL (PPM) <125

The Result is < Detection Limit

)
Data Entry by: i Date: 02/10/98
|Approved by: [e4UN] Date: > /4
Form 211102_1 Rev. 1.3 Page 1 of
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worklistdata Version 1.0 05/15/9 HNF-SD-WM-DP-294 REV. ¢ Page: 1
02/11/98 13:55 : :

LABCORE Completed Worklist Report for Worklist# 22168

Analyst: pjm Instrument: ICO1 Book# /// 20 )]

Method: [4-$33-/ 085 Rev/IMod __ -9
Worklist Comment: S302 GRABI, @IC-01 skw

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

<1.20e-1
i13genti.

51.059-1
é.o§e1 . 7.820401 ‘ Recovery
v‘5.é9&2' .S.Sie+02 . % Recovery
5. 050402 ] 5 Racove;y

5.3202 5.150+02 Recovery

LIQUID

v s
5987000376 LIQUID
G B

43987000576
$98T000376
soprodoae s 0y ietc 0t G : oz isizagven
598T000376 5.73e+02

000378: ar LTQUID::::: :
5987000376 LIQUID 5.3202
S98T00037 7 01 ,

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

V24



worklistdata Version 1.0 05/15/96 Page: 2

02/11/98 13:55 HNF-SD-WM-DP-294 REV. ¢
LABCORE Completed Worklist Report for Worklist# 22168
Seq Type Sample# R A  Test Matrix  Actual Found DL or Yield Unit
6 SAMPLE $98T000377 0 @IC-01 CL-02 LIQUID NZA 2,065e+01 0.187 . ug/mL
6 8T00037
6; i : : 7 7 ; S 5 i 2
6 898T000377 © @IC-01 NO3-02 LIQUID N/A 3.0040+02 1.529 ug/mkL
5 LIGH /)
6 SAMPLE £987T000377 0 @IC-01 504-02 LIQUID N/A 1.075e+01 1.518 ug‘/mI.
y 2
7
7 - LS
7 Q@Ic-01 LIQUID
7. ‘@Ic g
7 @IC-01 LIQUID 3.00e+02 2.940+402 i 2.020 RPD
: oo . ,
7
7;

Final page for worklist# 22168

Analyst Signature Date Analyst Signature Date

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

r?s



Feb. 651998  4:27PM WHC 2225 LAB ROOM 2F BACKSIDE ~ Ne. 0677 P 1/8
02/04/98 13:35 H'“""7'SD'W“'1'DP'29"' REV. ¢ Page:

A-0004-1

LABCORE Data Entry Template for Worklist# 22168

1

Analyst: @m_lnstrument: 1CO I Book# 100200
Method: LA-533-105 Rev/iMod _ & <& . ‘

Worklist Comment: S302 GRAB1, @IC-01 skw

S Type Sample# R A Test Matrix - Group# - Project

1 CCB “ @IC-QC  QC

2 cov eICc-oc  QC

3 SAMPLE $98T000376 0  @IC-01  LIQUID 98000081 S-302 GRABL

Analytes Requested BR-02 , CL-02 , F-02 - -, NO2-02 , NO3-02 ,
OXALATE2, P0O4-02 , S04-02

4 DUP S98T000376 0 @IC-01- LIQUID

S SPK $S98T000376 0 .@QIC-01 LIQUID

6 SAMPLE S98T000377 0 @IC-01 LIQUID . 98000081 S;302 GRAB1 )
Analytes Requested: BR-02 ., CL-02 ., F-02 , NO2-02 , NO3-02 ,

OXALATE2, PO4-02 , S04-02

7 DUP 598T000377 0 @IC-01 LIQUID

Final page for worklist # 22168

Analyst gignaége Date # Analyst Signature Date

ploahed 2hfpp &y £ Oeo
Gortle o %/Le/f/{woy///f/w%

Vel Rt 2 ofsyhictey

Data E; Comments: .
ik : 22§l S

LU R, , 25

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

76




Feb. 51998 4:27PM WHC 2225 LAB ROOM 2F BACKSIDE : . Mo 0677 P 2/8

Sample Name: CCB . . Date: 02/05/1998 14:25:42
Data File : C:\DX\DATA\98020501.D08 ) 2

Method : C:\DX\METHOD\KIT.MET HNF-SD-WM-DP-294 REV. 0
ACI Address: 1 System: 1 Inject#: 8 Detector:CDM-1
Analyst : ) Column: AG4A/AS4A anion column

.

Calibration Volume Dilution Points Rate Start Stop Area Reject

External 1 -1 3000 ©5Hz 0.00 10.00 30

KEXXFEKEXE XA RN AR KR ARk ** % Doak Report: All Peakg **kkkkkdkdkkndkkrdkhhkkhhkkkrths

Pk.
Num

Ret Component Concentration Height Area Bl. %Delta
Time Name ug/ml Code

File: 98020501.D08 Sample: CCB

0.03

0.02
us 9-01
0.00

-0.01

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT
COMPLETED/VERIFIED THE CALIBRATION/ANALYE!S ON PAGES 77 70 L

s



Feb. 5 1998 4:26PM  WHC 2225 LAB ROOM 2F BACKSIDE _ No. 0677 P 3/8

Sample Name: CCV 111N20D - Date: 02/05/1998 14:39:20
Data File : C:\DX\DATA\98020501.D09 ‘HNF-SD-WM-DP-294 REV. 0
Method : C:\DX\METHOD\KIT.MET )

ACI Address: 1 System: 1 Inject#: 9 Petector:CDM-1
Analyst : Column: AG4A/AS4A anion column

Calibration Volume Dilution Points Rate Start Stop Area Reject

External 1 101 3000 B5Hz 0.00 10.00 30

kkkkkkkkkhhkkkkhkkkkkxhkhkvktx Deoak Reportﬁ: All Peaks **kkkkkhhkkhkhdkhdkhdkdhhdhdhh

Pk. Ret Component Concentration Height Area Bl. %Delta
Num  Time Name ug/ml . Code
1 0.85 - 0.000 101 460 2
2 1.01 fluoride 56.982 2438 11432 2 0.33
3 1.37 ) 0.000 20 108 1
4 1.55 chloride 78.234 2169 10512 1 -1.49
5 1.85 nitrite ) 528.874 8821 49350 1 -3.47
6 2.80 bromide 561.096 5607 35014 1 -1.41
7 . 3.19 nitrate 549.640 6145 45887 1 -3.14
8 4.64 phosphate 505.398 L1717 20482 1 -2.73
9 6.08 sulfate : : ' 608.705 5027 65649 1 -3.34
10 8.00 oxalate ' 514.851 2332 40792 1 -3.26
Totals 3403.781 ' 34376 . 279685

s VoM —spmE % Cocirm, 2/5/95
File: 98020501.D09 Sample: CCV 111N20D

18
16
14
12
10 nidte
us 8 nitrate
brorimq sulfate
6
.4 phosrhate oxallate
. ' A
0 .
IIII[ll!llllll.llIlllllllllllil.llllllllllIlllllllll
0 1 2 3 4 5 6 7 8 9 10

Minutes
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Data Reprocessed On 02/11/1998 13:38:21

Sample Name: S98T000376 SMPL Date: 02/05/1998 15:14:39
Data File : F:\DATA\98020501.D11 HNE-8D-WM-DP-294 REV. 0
Method : C:\DX\METHOD\KIT.MET :

ACI Address: 1 System: 1 Inject#: 11 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

Calibration Volume Dilution Points Rate Start Stop Area Reject

External 1 11 3000 5Hz 0.00 '10.00 30

kkkkkkkkkkkkkkkkkkkkkkkkkk* Dogk Report: ALL Peaks **rkkkkkkkkdxkkkkhkdhkkkhdkk

Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name ug/ml Code
1 0.85 . 0.000 195 900 2
2 1.01 fluoride 9.536 3681 17742 2 -0.33
3 1.35 0.000 54 283 1
4 1.54 chloride 22.770 6364 28730 1 -1.91
5 3.09 nitrate 349.809 31846 283765 i -0.11
6 4.61 phosphate 91.420 . 2830 34488 1 -3.28
7 6.08 sulfate 12.083 . 924 12819 1 -3.34
8 7.79 oxalate 1.035 13 388 1 -5.84
Totals 486.653 45908 379113

File: 98020501.D11 Sample: S98T000376 SMPL

40 }
nitrate
30
usS 20
10 chioride
fluoride | phosphate
| é . sulfate oxalate
0 W I N o
IIII||II1||Ilklll|IIlIIllllllilllllllllllIII|ISII|
0 1 2 3 4 5 6 7 8 9 10
Minutes

79




HNF-SD-WM-DP-294 REV. 0

Data Reprocessed On 02/11/1998 13:39:00

Sample Name: S98T000376 DUP Date: 02/05/1998 15:32:07
Data File : F:\DATA\98020501.D12

Method : C:\DX\METHOD\KIT.MET .

ACI Address: 1 System: 1 - Injectf#: 12 Detector:CDM-1
Analyst . Column: AG4A/AS4A anion column

Calibration Volume Dilution Points Rate Start Stop Area Reject

External 1 11 3000 S5Hz 0.00 10.00

kkkhkkkkhkkkhkhdhkhkdkxkhhhkhkhkddi Peak Report: Al]l Peaks *kkkkkkkhhkhkhkdhkhdkdhkhhkkk

%Delta .

.33

.91
L1l
.28 .
.34

Pk. - Ret Component Concentration Height Area Bl.
Num  Time Name ug/ml Code
1 0.85 0.000 .188 842 2
2 1.01 fluoride 9.062 3659 16842 2
3 1.35 ’ 0.000 55 287 1
4 1.54 chloride 22,986 6248 29011 1
5 3.09 nitrate 344.810 31543 279393 1
6 4.61 phosphate 90.161 2827 33999 1
7 6.08 sulfate 12.445 963 13168 1
Totals 479.465 45485 373542
File: 98020501.D12 Sample: S98T000376 DUP
40 |
nitrate
30
uS 20
10 _chmnde
fluoride | phosphate
| g | sulflate
0 . b o
IIllllllllllllllllllllllIlllllllll'lllt!(llIilllll
0 1 2 3 4 5 6 7 8 10
Minutes
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Sample Name:

Data File
Method

ACTI Address: 1

Analyst

Calibration Volume

HNF-SD-WM-DP-284 REY, 0

Data Reprocessed On 02/11/1998 13:39:56

S98T000376 SPK Date: 02/05/1998 15:48:00

F:\DATA\98020501.D13

C:\DX\METHOD\KIT.MET
System: 1 Inject#: 13

Detector:CDM-1
Column: AG4A/AS4A anion column

Dilution Points Rate Start Stop Area Reject

‘External

*khkkkkkkhkkkkdkkhhkkhkkkrhhkhkhkkx Peak Report: All

Pk.

Num

iy

CQOVWOWNOUB WNR

Ret
Time

NARWNRRREPO
.
n

Pegksg *kkdkkkkkkrkkhkkkkkhkdkkkkk k%

Component Concentration 'Height Area Bl. %Delta
Name ug/ml Code

0.000 263 1136 2
fluoride 15.656 6083 29401 2 -0.33

0.000 40 203 1
chloride 30.111 8479 38418 1 -1.91
nitrite 52.405 8232 44818 1 -3.82
bromide 57.335 5447 32793 1 -1.64
nitrate 403.951 36128 331817 1 0.11
phosphate 146.236 4825 56116 1 -3.28
sulfate 73.815 4765 73080 1 -4.19
oxalate 51.903 2035 37726 1 -3.91

Totals 831.411 76296 645509

us

File: 98020501.D13 Sample: S98T000376 SPK

40 nitrate

30

20
'mmmam

10 ﬂuolnde t | bromi phosphate sulfate
; oxallate

0 A _

IIIIlIIIllllllllll.i[IIIIIIIIIIIIII|(lll|l|}|||l|(|

1 2 3 4 5 6 7 8 9 10

0

Minutes
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HNF-SD-WM-DP-294 REV. 0
Data Reprocessed On 02/11/1998 13:40:50

Sample Name: S98T000377 SMPL Date: 02/05/1998 16:14:08
Data File : F:\DATA\98020501.D15

Method : C:\DX\METHOD\KIT.MET

ACI Address: 1 System: 1 Inject#: 15 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

Calibration Volume Dilution Points Rate Start Stop Area Reject

External 1 ) 11 3000 5Hz 0.00 10.00 30

LR AR R SRR RS R LR RS EREEEEEEE RS Peak Report: All Peaks *hkdkdkkhkkdkhkhkhkhkkhkhkkhkhdhhhdhrkdhk

Pk. Ret Component Concentration Height Area Bl. %Delta
Num Tine Name’ ug/ml Code
1 0.85 0.000 162 . 770 2
2 1.01 fluoride . 8.712 3475 16178 2 -0.33
3 1.35 0.000 53 295 1
4 1.54 chloride 20.650 5779 25970 1 -~-1.91
5 3.10 nitrate 300.355 27332 240984 1 0.00
6 4.61 phosphate 72.325 2160 27103 1 -3.28
7 6.08 sulfate 10.754 832 11541 1 -3:34
Totals 412.796 39791 322841

File: 98020501.D15 Sample: S98T000377 SMPL

40
nitrate
30
s 20
10 _.chmﬂde
f[uo|nde1 phosi)hate sulfate
ol id Iy
|III|IIII|Ill\,lll.llllllllllIlilllllllllllllllllll
0 1 2 3 4 5 6 7 8 9 10
Minutes
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Data Reprocessed On

HNF-SD-WM-DP-294 REV. 0

02/11/1998 13:41:3

Sample Name:

S98T000377 DUP

Date: 02/05/1998 16:24:54

Detector:CDM-1

AG4A/AS4A anion column

Start

Stop Area Reject

Data File F:\DATA\ 98020501 .D16

Method : C:\DX\METHOD\KIT.MET

ACI Address: 1. System: 1 Injecti#: 16

Analyst Column:
Calibration Volume Dilution Points Rate
External 1 11 3000 5Hz

Kk kkkkhkkhkhkhkhkhkdhkhkhkkkhhkhkhkhd ki i Peak Report: All

Pk.

usS

Concentration

Peaks khkhkhkkkkhkhkkhkhkddhkhkkhkkdddhhkkrd

Ret Component Height Area Bl. %Delta
Time Name ug/ml Code
0.85 . ) 0.000 138 605 2
1.01 fluoride 8.475 3430 15728 2 0.33
1.36 0.000 56 305 1
1.55 chloride 20.563 5821 25858 1 -1.49
3.11 nitrate 294 .500 27084 235986 1 -0.11
4.61 phosphate 70.534 2105 26414 1 -3.28
6.08 sulfate 10.863 825 11645 1 -3.34
Totals 404.935 39459 316542
File: 98020501.D16 Sample: S98T000377 DUP
40
30 nitrate
20
10 'omonde
ﬂuolrlde | phosphate iate
0 F \ 'é b BN
|III|kIIIilIIlIII(Il1IIl|IIII‘IIIIlIlI!IlIlIIIIIIl
0 1 2 3 4 5 6 7 8 10
Minutes
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worklistdata Version 1.0 05/15/96 HNF-SD-WM-DP-294 REV. § Page: 1
02/09/98 12:45

LABCORE Completed Worklist Report for Worklist# 22169

Analyst: pjm Instrument: 1CO1 Book# _/// AZ;M)])

Method: /4 -S33-ra5” Rev/Mod _E ~O
Worklist Comment: S302 GRABI, @IC-01 skw
Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit

ceBi
<CB
clpt:

<l.20e-1

BRP B R

99.830 % Recovery

2 ccv [ @IC-QC BR Qc 5.89e2 5.88e+02

LIQ! 3
LIQUID 0.187 ug/mL

S98T000378

S98T000378 1.155e+00 1.155 ug/mL

598T000378
02
1.8%90+02 2.139 RPD

5.89%e2 5.59e+02 94.907 % Recovery

[ S I T I T Y

898T000378 0 @rce-01 OXALATE2 LIQUID 5.32e2 5.24e+02 98.496 % Recovery

Units shown for QC (BLK/BKG) may not reflect the actual units.
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worklistdata Version 1.0 05/15/96 P QM. X Page:
02/09/98 12:45 HNF-SD-WM-DP-294 REV. 0

LABCORE Completed Worklist Report for Worklist# 22169
Seq Type Sample# R A Test Matrix A&ual oun or Yiel i

Final page for worklist# 22169

2-5-58
Analyst Signature Date nalyst Sfgnature Date

f [
evigwer Signature ate

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

85




Feb 51998 2:15PM  WHC 2225 LAB ROOM 2F BACKSIDE No. 0670 P 1/6

02/0‘4/98 13:36 HNF‘SD’WM‘DP'294 REV 0

. Page: 1
“1 LABCORE Data Entry Template for Worklist# 22169
Analyst: . Sy Instrument: 1CO v [ Book# _t// M 20D

.

Method: LA-533-105 Rev/Mod _& -
‘Worklist Comment: S302 GRABI, @IC-01 skw’

S Type Sample# R A Test Matrix : Group# - Project

1 CCB @IC-QC QC

2 Ccv @IC-QC QC

3 SAMPLE S$S98T000378 0 @IC-01 LIQUID 98000081 S-302 GRABL
Analytes . Requested: BR-02 ., CL-02 , F-02 , NO2-02 , NO3-02 ,

OXALATEZ2, PO4-02 , S04-02 ’
4 DUP S$98T000378 0O @IC-01 LIQUID
5 SPK $98T000378 0 @IC-01 LIQUID

Final page for worklist # 22169

Analyst Signature %'ﬂe Analyst Signature Date

Data Entry Comments:
226G EP Sy

r1bases. sV

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

86



-~ Feb. 51998  2:15PM  -WHC 2225 LAB ROOM 2F BACKSIDE N No, 0670 P 2/8

Sample Name: CCB - Date: 02/05/1998 10:53:16
Data File : C:\DX\DATA\98020501.D01 * HNF-SD-WM-DP-294 REV. 0

| Method : C:\DX\METHOD\KIT.MET
ACI Address: 1 System: 1 Inject#: 1 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

’

~alibration Volume Dilution Points Rate Start Stop Area Reject

=xternal 1 1 3000 5Hz 0.00 10.00 30

ok kk kR kkkkk A F Ak E R Rk kN Ak % Doak Report: ALl Deaks *kkwkkdddavdkidkkdhhhihhhtkhss

Pk. Ret Component Concentration Height Area’ Bl. %Delta
Num Time Name ) . ug/ml : Code
1 1.37 0.000 23 107 1
bireer Totals 0.000 23 107

By 3/5/78

0.07 File: 98020501.D01 Sample: CCB

0.06
0.05 |
0.04
0.03

o5 092
0.01 |.

0.00
-0.01

-0.02

-0.03

IIII,IIII[IlIIIIIIIIlI“IIIIIII]IIII‘IIIII'IIIIIII!I'

0 1 -2 3 4 5 6 7 8 9 10

Minutes

SIGNATURE Ade '
CompLEnE E REPRESENTS ¢H :
ED/VERIFIED THE CAL!BRATIS&JI?/'/(\:I\/?IALTYES?S gﬁL%EQ/CHEM'ST
o KL

g
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Feb, 51998 2:18PM  WHC 2225 LAB ROOM 2F BACKSIDE © Ne.0670 B 3/6

‘Sample Name: CCV 111N20D - ) Date: 02/05/1998 11:11:32
Data File C:\DX\DATA\98020501.D02 HNF-SD-WM-DP-294 REV. 0
Method : C:\DX\METHOD\KIT.MET

"ACI Address: 1 System: 1 Inject#: 2 Detector:CDM-1

Analyst : Column: AG4A/AS4A anion column

s

External 1 ’ 101 3000 SHz 0.00 10.00 30

Sk kkkkkhkkkkkkkkkkk*******%* Deak Report: All Peaks kkkdkEh Rk kIR kAR R ARk Rk ko kk

Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name . ) ug/ml Code
1 0.85 0.000 96 420 2
2 0.97 0.000 411 497 2
3 1.01 fluoride 55.252 2497 11076 2 0.33
4 1.55 chloride - 77.538 2242 10417 1 -1.06
5 1.87 nitrite 528.445 9161 49309 1 -2.78
6 2.82 bromide 588.041 5789 36744 1 -0.70
A 3.21 nitrate" 565.059 6281 47184 1 -2.53
8 4 .67 phosphate 528.292 1774 21434 1 -2.17
9 6.08 sulfate : ’ 627.685 4646 67689 1 -3.34
10 8.00 oxalate 528.480 2238 41883 1 -3.26
Totals 3498.791 35134 286652

cvoome ~jouce. Rrte Cocern 2/5/76
File: 98020501.D02 Sample: CCV 11IN20D

18
16
14
12
nitrite
10 |
us 8
6
4 phosrhate
2
ol
lelllIll[IIlllllllll,l|III.l||III1|||I|I||l[|||||I|4
0 1 2 3 4 5 6 7 8 9 10
' Minutes

88




Data Reprocessed On

Sample Name: S98T000378 SMPL

02/09/1998 12:34:03

Date: 02/05/1998 13:30:50

Data File F:\DATA\98020501.D05 R Q).
Method :+ C:\DX\METHOD\KIT.MET "NF-8D-WM-DP-294 REV. 0
ACI Address: 1 System: 1 Inject#: 5 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column
Calibration Volume Dilution Points Rate Start Stop Area Reject
External 1 11 3000 5Hz 0.00 10.00 30

khkkkhhkkkhkkkhkkhhkkkdhkkdkk****x Pagk Report: All

Peaks khkhhkhhhhhhhhkhdkhkhhkkhhdhhhhhhhx

Pk. Ret Component Concentration Height Area Bl. %Delta
Num  Time Name ug/ml Code
1 0.85 0.000 342 1529 2
2 1.01 fluoride 11.832 4804 22106 2 -0.33
3 1.55 chloride 27.776 7673 35312 1 -1.49
4 1.86 nitrite 106.291 17307 91957 1 -3.12
5 3.09 nitrate 413,354 36589 340300 1 -0.11
6 4.61 phosphate 189.211 6120 73545 1 -3.28
7 6.08 sulfate 15.198 1034 15820 1 -3.34
Totals 763.662 73869 580568
File: 98020501.D05 Sample: S98T000378 SMPL
40 nitrate
30
nitrite
uS 20
chlorid
10 fluoride | phosrhate
sulfate
0 .. N
Illll!lll|IIll]IlIIIIIIIIIIIIIIIIIlIIII|I|II|Il|l|
0 1 2 3 4 5 6 7 8 10
Minutes
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Data File
Method

ACI Address:

Analyst

Data Reprocessed On 02/09/1998 12:35:57

S$98T000378 DUP

F:\DATA\98020501.D06
C:\DX\METHOD\KIT.MET
1 System: 1

“alibration Volume

External

Sample Name:

Date: 02/05/1998 13:54:29
INF-SD-WM-DP-294 REV. 0

Inject#: 6 . Detector:CDM-1
Column: AG4A/AS4A anion column

Dilution Points Rate Start Stop Area Reject

=k kkkkkkkkkkkkkk*kkkkkhkkr* Deak Report: All DPeaks **kkkkkdkkkddkdkdkdkhkkrrkrrdykhs

Pk. . Ret Component
Num Time Name

IOV WN R
OB WRERERHRO
”
S

.01 fluoride

chloride
.85 nitrite
.08 nitrate
.61 phosphate
.08 sulfate

Totals

Concentration Height Area Bl. %Delta
ug/ml Code
0.000 354 1612 2

12.442 4800 23268 2 -0.33

0.000 29 150 1

27.233 7525 34593 1 -1.91
105.593 16978 91344 1 -3.47
406 .358 36179 . 333984 1 0.00
184.821 6121 71744 i -3.28
14.693 1066 15333 1" -3.34
751.139 73052 572029

File: 98020501.D06 Sample: S$981000378 DUP

40 nitrate
30 :
us 20
chloridg
10 fluoride | § phosrha&
sulfate

0 A

IIIIllIII|IIII|IIIIIIIII'IIII'IIIIllIIIlIlllllllll
‘0 1 2 3 4 5 [ 7 8 9 10

Minutes '

20




Data Reprocessed On 02/09/1998 12:37:09

Sample Name: S98T000378 SPK Date: 02/05/1998 14:12:26
Data File : F:\DATA\98020501.D07

Method : C:\DX\METHOD\KIT.MET HNF-SD-WM-DP-294 REV. 0
ACI Address: 1 System: 1 Inject#: 7 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

Calibration Volume Dilution Points Rate Start Stop Area Reject

‘External 1 11 3000 5Hz 0.00 10.00 30

KakEkkkkkk kA kkxkkkkk k¥ k* k%% Deak Report: ALL Peaks **kkkxkkkkk kst rhkkhkkkkhkhhx

Pk. Ret Component : Concentration Height Area Bl. %Delta
Num  Time Name ug/ml Code
1 0.85 0.000 429 1986 2
2 1.01 fluoride 18.339 7149 34541 2 -0.33
3 1.55 chloride 35.527 10044 45711 1 -1.49
4 1.85 nitrite 162.402 26048 141358 1 -3.47
5 2.79 bromide 55.882 5503 31939 1 ~1.64
6 3.07 nitrate 470.890 41555 393147 1 -0.11
7 4.59 phosphate 241.159 7959 95217 1 -3.84
8 6.08 sulfate 76.983 5866 76219 1 -3.34
9 8.00 oxalate 52.374 2165 38073 1 -3.26
Totals 1113.556 106717 858191

File: 98020501.D07 Sample: S98T000378 SPK
|

40
30 nitTte
usS 20
chlori hosohat
1 0 e
10 ﬂuond'e F Sr 2 sulfate
| oxalate
]
IIII|IlII|lIII|IIII!II|||IlllllIII||I|I|IIII[III!I
0 1 2 3 4 5 6 7 8 -9 10
Minutes




02/06/98 15:11 D509 372 2829 WESTINGHOUSE >-- H0-924 200W @ool1

- L era10 HNF-SD-WM-DP-294 REYV.
02/05/98 10:12 [ I/f N2 QC-T’(T . EV.0 Page: 1
A-0004-1 . .
LABCORE Data Entry Template for Worklist# 22189
Analyst: Z-EZ" Instrument: ICPOLA M A-H¥  Book# T0B4SL
Method: LA-505-154/161 Rev/Mod A
3 LLE
Werklist Comment: ICP S-302 (DIRECT) p
S Type Sample# R A Test Matrix Group# Project
1 ICV . @eICcP-QC QC
2 ICB ®@ICP-QC  QC
3 LLS @ICP-QC QC
4 ICSA @ICP-QC QC
5 ICSAB ®ICP-QC QC
6 SERDIL $98T000376 0 D @ICP-DOL LIQUID
7 SAMPLE $98T000376 0 D @ICP-DOLl LIQUID 88000081 $-302 GRAB1
Analytes Requested: AG-D-0l , AL-D-01 , AS-D-01 , B-D-01 , BA-D-01 ,
BE-D-01', BI-D-0L , CA-D-01 , CD-D-01 , CE-D-01 , CO-D-01 ,
CR-D-01 , CU-D-01 , FE-D-01 , K-D-01 , LA-D-01 , LI-D-01 ,
MG-D-01 , MN-D-01 , MO-D-01 , NA-D-0l1 , ND-D-01 , NI-D-01 ,
p-D-01 , PB-D-01 , §-D-01 , SB-D-0L , SE-D-01 , SI-D-01 ,
$M-D-01 , SR-D-01 , TI-D-01 , TL-D-01 , U-D-01 , V-D-01 ,
2N-D-01 , ZR-D-01
8 DUP $98T000376 0 D @ICP-DO1 LIQUID
9 SPKJ .x(f P S98T000376 0 D @ICP-DOL LIQUID
SG"Z)C T .
3, 6 A-T¥
10 S er v ) B Kb ®ICP-QC QC
11 cCcB @ICP-QC QC
12 SAMPLE $98T000377 0 D @ICP-DO1l LIQUID 98000081 $-302 GRABL
Analytes Requested: AG-D-01 , AL-D-0L , AS-D-01 , B-D-01 , BA-D-01
BE-D-01 , BI-D-01 , CA-D-01 , CD-D-01 , CE-D-01 , CO-D-01 ,
CR-D-01 , CU-D-01 , FE-D-01 , K-D-01 , LA-D-01 , LI-D-01 ,
MG-D-01 , MN-D-0l , MO-D-01 , NA-D-0i , ND-D-01 , NI-D-01 ,
P-D-01 , PB-D-01 , 8-D-0L , SB-D-01 , SE-D-01 , SI-D-01 ,
SM-D-01 , SR-D-01 , TI-D-01 , TL-D-01 , U-D-01 v-D-01
ZN-D-01 , ZR-D-01

Data Entry Comments:

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

92



02/06/98 15:12 508 372 2929 WESTINGHOUSE, »»>> M0-924 200W ooz

. ANF-SD-WM-DP-
02/05/98 10:12 M—DP 294 REV. 0 Page: 2

1 LABCORE Data Entry Template for Worklist# 22189

S Type Sample# R A Test Matrix Groupi# Project

13 DUP " 598T000377 0 D @ICP-DO1 LIQUID

14 SERDIL 898T000378 0 D @ICP-DO1l LIQUID

15 SAMPLE $98T000378 0 D @ICP-DO1 LIQUID 98000081 S-302 GRAB1

Analytes Requested: AG-D-01 , AL-D-01 , AS-D-01 , B-D-01 , BA-D-01 ,

BE-D-0X , BI-D-01 , CA-D-01L , CD-D-01 , CE-D-01 , CO-D-01 ,
CR-D-01 , CU-D-01 , FE-D-01 , K-D-01 , LA-D-01 » LI-D-01 ,
MG-D-01 , MN-D-01 , MO-D-01 , NA-D-01 , ND-D-01 , NI-D-01 ,
p-D-01- , PB-D-01 , $S-D-01 , SB-D-01 , SE-D-01 , SI-D-01 ,
SM-D-01 , SR-D-01 ., TI-D-01 , TL-D-01 , ©U-D-01 , V-D-01 ,
ZN-D-01 , 2ZR-D-01

16 DUP S98T000378 0 D @ICP-DO1 LIQUID

1

~3

sk {ippn} $98T000378 0 D @ICP-DO1 LIQUID
{1118
%ﬁ% cy (10 prv) R RS

18 @ICP-QC QC
19 ICSAB @ICP-QC QC
20 ccv - @ICP-QC QC
21 CCB @ICP-QC QC

Final page for worklist # 22189
/cmi‘—v(*— VWZ"(J“("]"

K J&é OO0 0¥ Ao O Ph. /M 2/5/5¢
Analyst Signature Date Analyst Signature Date
SiTesested AE  IF 5
F4§TO80376 J/ruﬁL {
$98§T 6003760 (//Lr«'f /

51870003160 diveit | g Wl sunpfe s AMSTS, 0E 105
SYET060376_¥ , T pE 10 '
sygrocosfi g 19, /»&mq»/u In{ esch )(WCLY‘&HUMNOLM 0

598706377 Jt;\:_(‘f F TS N 17 :
i 9 9870638 D, Y IF L
SET0I1.D " direcl f seTowozqy g 4f A, 4ol seupfer1g alipres Lyslihoy
SYTOOSTE_L | Yuytof JF [0 STy oty B0 -
SI§T00578 4~y N SIFTO0s3y_qr 449 B0, /«lfanpfn#/«?cwkyu;«(z%p
’ Th >

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, 4 = Aliquot Code.

a3



02/06/98 15:13 D509 372 2929 . . WESTINGHOUSE >-> MO-924 200W @003

HNF-SD-WM-DP-294 REV. 0

Analysis Report Summary Fri 02-06-98 03:01:45 PM page 1
# Sample Name File . Method  Date Time OpID Type Mode
1 Icv 980206C ICF2 02/06/98 13:12 DRKS Q CONC
2 ICB 980206C ICP2 02 /06/ 8 13:15 DKS Q CONGC
3 LLS 980206C ICP2 02 /06/ 8 13:18 DKS Q CONC
4 ICSA 980206C ICP2 02/06/9 13:21 DKS Q CONC
5 IGSAB 980206C ICP2 /06/98 13:25 DKS Q GONC
6 S98T000376 L 980206C ICP2 02/06/98 13:29 DKS S CONC
7 898T000376~ 980206C ICP2 02/06/98 13:32 DKS S GONC
8 S98T000376_D 980206C ICP2 02/06/98 13:35 DKS S CONGC
9 S98T000376"A 980206C ICP2 02/06/98 13:39 DKS S CONC
10 S98T000376™X 980206C ICP2 02/06/98 13:44 DKS S CONC
11 S98T000376_AX 980206C ICP2 02/06/98 13:47 DKS S CONGC
12 CCV - 980206C ICP2 02/06/98 14:03 DKS Q CONC
13 " 980206C ICP2 2/06/ 14:06 DKS Q CONC
14 S98 000377 . 980206C ICP2 02/06/98 14:10 DKS S CONG
15 §98T000377 D 980206C ICP2 02/06/98 14:12 DKS S CONC
16 S98T000378°L 980206C ICP2 02/06/98 14:16 DKS S CONC
17 S98T000378™ 980206C ICP2 02/06/98 14:19 DKS S CONC
18 S98T000378 D 980206C ICP2 02/06/98 14:22 DKS S CONG
19 S98TO00378~A 980206C ICP2 02/06/98 14:27 DKS S CONC
20 S98T000378”X © 980206C ICP2 02/06/98 14:33 DRKS § CONC
21 S98T000378”AX 980206C ICP2 02/06/98 14:37 DKS S CONC
22 ICSA - 980206C ICP2 - 02/06/98 14:49 DKS Q CONC
23 ICSAB 980206C ICP2 02/06/98 14:52 Q CONG
24 CCV_1 980206C ICP2 02/06/98 14:55 DKS Q CONC
25 CCB_1 980206C ICP2 02/06/98 14:58 DKS Q CONC
JK Jc% =301
62-06-9 y S9r70003 74
Uork/n' ZLIX? J'?KT(/OO_577
ST o0c37¥

SGg TooC37¢ ar - //‘97/) (9 18854
) Sp//é< ' b__\___/______ Xrw = 76’37’

Ao 385,87 ' _
Poat Apnihs Mo (-’/w. te _( 7. o st

SS4 Toood 378
Sp:/‘c

/M@'Aiﬁa:wylw; %'3%
. /e

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIS T
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES 10 é 2$

20 - (222.?2) /a&?omv i 5?&9%

94



02/06/98

Analysis Report

Sample Name

15:14

D509 372 2929

Averages

924 200%

page 2

IcV
ICB
LLS
ICSA

898T000376 L
$98T000376™
$98T000376_D
S98T000376”A
S98T000376_ X
S98T000376_AX
ccv

CCB
S98T000377
S98T000377 D
§98T000378" L
S98T000378~
S98T000378_D
S98T000378™A
S98T000378™X
$98T000378_AX
ICSA

IGSAB

CCV 1

CCB™1

Sample Name -

4.9067
-.00052

-.00112

10 .
S98T000376_AX
2 CCV -

CGB
$98T000377
$98T000377_D
S98T0003787L

S98T000378”AX
ICSA

ICSAB

Cov_1

8
4. 9564

o .

B 0 1 N
00DV OOV 0O 00~

< W

&~

A*-3

c e e On

10 1 b RO N ¢

. 9464
203.45
252.33
251.79

... WESTINGHOUSE >0 MO-
HNF-8D-WM-DP-284 REV. 0
Fri 02-06-98 03:01:45 PM
As B Ba
5.1299 5.0217 4.9826
-.01218 .00127 ~.00009
.19165 .10398 09743
.02252 -.00108 .00219
00057 -.00580 45457
.00282 .05530 .00598
.05839 .05487 .00665
.03469 05599 00642
1.415 L2801 .1942
.06879 06130 00652
9.262 95.237 95.970
5.0991  4.9377 8958
.00042 .00594 00014
.06051 05295 00480
.03401 04865 . 00473
.06923 07140 .01236
05478 05743 1166
,05379 05938 .01186
2.1867 1.9882 L9116
-,09039 05451 .01147
200.09 194,31 6.04
.00301 -.00368 . .00216
. 04232 -.00776 .44266
5.0671 .8625 4,791
-.00389 98 .00012
cd Ce Co
5,0638 384 5,.08t4
-,00095 ~,0081l5 .00065
.01083 0935 04200
0443 00707 -.00013
.93502 -.00105 .46152
-.00412 -.03145 -,01097
~.00350 -.01932 ,00037
-.00406 -.02213 0100
369 1.2087 1.2507
-,00717 -.03022 .02322
98.463 96.106 98.259
.037 9606 5.0575
.00057 00787 00055
-.00119 -.00898 .00284
-.00311 -.01221 .00137
-.00980 -.06157 -.00389
-.01075 -.02262 -,00057
-.01006 -.04517 . -.00119
.9677 1.9257 1.9827
-.03276 -.09377 -.00806
198.69 196.02 199.02
.00460 .00720 00215
.92888 .01209 .45793
5.0508 | 4.8575 5.0710

5.0899

95

4,8869

@oo4



02/06/98

Analysis Report

#

Sample Name

15:15

2509 372 2929

Averages

. WESTINGHOUSE

HNF-SD-WM-DP-294 REV. 0
Fri 02-06-98 03:01:45 PX

»5-> MO-

924 200W

page 3

-.01640

. 00236

-.00008

ICSAB
$98T000376 L
S98T000376™
S98T000376_D
S98T000376_A
S98T000376™X
S98T000376_AX
Cccv

CCB
S98T000377
$98T000377 D

4.5290
-.00100

.04496

2.00143
0

4.834:
-.0001.0

ICSAB
598T000376_L
S98T000376~
$98T000376_D
598T000376-A
S98T0003767X
S98T000376_AX
ooy -

CCB
S98T000377
S98T000377 D
S9870003787L
S98T000378™
$98T000378 D
$98T000378"A
S98T0003787X

2622

Ca cd
.00636 -.00051
Eu Fe
00613 4.8897
00000 00
.00098 09793
00182 92.425
00861 91.157
-.00799 .51893
-.00832 ,53099
~.00730 .51347
-.00535 .6688
.00637 .50534
.13209 94.734
00704  4.8662
064 00168
~-.00356 55257
-.00307 .56277
-.01175 -.20367
-.01440 -.19259
-.01609 -,20282
-.01336 1.7072
-.00438 -.21862
.26104 196.88
.00269 91.078
0285 90.36
.00872 4,8401
.00164 .00023
Mn Mo
4,9326 5.0766
00002 00259
.01947 .10043
-.00649 -.01627
3801 ~.01472
04681 00329
.04282 . 00550
4329 0666
1.2354 1.2612
,04937 .00973
98.186 .892
.9080 5.0330
.00030 .00288
4150 .01071
. 04320 0400
05378 00896
05174 .01179
.05024 00906
1.9427 .0098
.05534 -.02621

‘96

587.52
614,61

-.04808

@Boos
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02/06/98 15:16 509 372 29829 v ... NESTINGHOUSE >~ 10-924 200% hoos

S : HNF-SD-WM-DP-294 REV. ¢

Analysis Report Averages Fri 02-06-98 03:01:45. py page 4
# Sample Name Mg . Mn Mo Na Nd Ni
21 S98T000378 AX 205.05 198.56 198.5¢0 787.28 189.24 197.80
22 47,08 -.00 .01519 178,81 . -.00357
23 ICSAB 244.58  ,43619 -.01786 175.90 ,00107 .90631
24 GOV 1 4.9582 47  5.0431  4.6693 ° 46594 4.9205
25 GCB™1 .00644 .00046 .00181 ~.05673 314 -.00283
# Sample Name P Pb s Sb Se si
1 IcV 5.0335 5.0293 4.9273  4.8295 4 7522 4.8730
2 ICB .00817 -,0058 .00495 .00179 .02184 .00621
3L 66 781 20364  ,10108 21571 .15636
4 IGSA .02737 04181  -.00384 -.00271 .03038 . 00390
5 ICSAB .01833 198514  -,00427 -.00852 701 -.00109
6 S98T000376 L 30.926  -.03496 4.2789 -04784 25966  3.4558
7 S98T000376~ . 32.484 .01272 4,1182 .03506 .20995 3.4012
8 S98T000376 D 32.210 ,02287 4.1445 .02160  .19251  3.391%
9 S98T000376”A 32.710 1.2388 5.2684 1.2120 1i.6398 4,9090
10 S98TOOO376_X 29.941 .10583 4.1834 ~-.00280 .50498 3.6423
11 S98T0G00376 AX 126.34 100,09 99.432 98.881 99.428 107.15
12 gev - 4.9467 5.0144  4.9138  4,.8039 4.7095  4,8691
13 GCB :00479  -.00539 -.00263 .00978 02917 .01386
14 S98T000377 - 24.840  .04661  3.6506 .02986 .18138  4.0708
15 §98T000377 D 24.714  .01986  3,6811 .02620 .13926 4.1191
16 $98T00037871L, 60.634  -.04440 5,5037 .07366 -48717  4.3136
17 S98T000378~ 61.779 01916  5.3514  .G4146 127064 4.1947
18 S98T000378 -D 62.447 .01924  5.3479 03600 ;26828  4.1955
19 s98T0003787A 3.793  1.9888  7.2765 1,9494 574953 6.1266
20 S98T000378™X 60.472  -.30488 5.5404 ,06724 .64793 4.3523
21 S98T000378”AX 255.65 202.04 200.45 200.36 194,82 204.00
22 T 01887 . 04001 -.00571 -.00270 .0440 .00543
23 IGSAB ;03157  1.0224  -.00997 -.00126 .06151 0484
24 GCV_1 4.9662 4.9353 4.7952 4.6666 8849
25 €CB”1 . 9 -.00340 .01439 .00073 .02973 01127
5f Sample Name Sm Sr Th Ti T1 U
1 Icv 4,8715 5.0858 .04463 4.9498 4.8301 9.7004
2 ICB .00077 -.00004 -.00071 -.00043 -.00991 ,00205
3 LLS .19797 .02005 .00554 .02015 .40087 -48645
4 ICSA -.00995 -.00253 -,02308 .0012 .00177  -,07808
5 ICSAB -.01295 -.00252 -.02201 .00101 -,01738 -.07717
6 S98T000376 L ~.02040 .01049 .11241 .00114  ,02069 57.606
7 S98T000376— -.02008 .00966 -14701  .00036 -.00281 57.693
8 S98T000376 D -.01690 .01034 .14817 .00056  -.00336 56.862
9 S98T000376 A 1.1591  1,2412 -17375  1.2134  1,1609 58.470
-0 S98T000376~X .11922 .01237 .06850  .00416 .07299  56.000
-1 S98T000376”AX 92.618 95,263 1.1083 96.637 $5.983 235,14
_2 CQV - : 4.7796  4.9924 04856  4.8927 4.7503 9.4577
_3 CGB .00940  .00012 .00067 .00064  .01326 .03340
4 S98T000377 -.00689 ,01001 (11129 .00217 .01157 37,897
-5 S98T000377 D -.00866 .01094 .11006 .00081 .00183 37.580
6 S98T000378_L .00396 . 01044 .28612 .00403 ~-.07690 112.37

g7




02/06/98

Analysis Report

Sample Name

15:17

Averages

D509 372 2929

_WESTINGHOUSE

>~ M0-924 200W

F-SD-WM-DP-294 REV. §

Fri 02 06-98 03:01:45 PM

$987000378
$98T000378_D
5987000378~
S98T000378~X
$98T000378”AX
ICsa -
ICSAB

ooV 1-

CCB1

Sample Name

S98T0003767X
S98T000376_AX
cov -

CCB
$98T000377
S98T000377 D

S98T000378”AX
IcsA -

ICSAB
cov_ 1
CCB™1

5.0394
00066
0136
.00379
.45766

Kb

61060-5%

.00850
-00938
1.9726

84

0837
00114

98

.32879
.31609
.34744

pag

oo7




/14— & V2 IAMT 7

%%ﬁ 08:11 L0324 HNF-SD-WM-DP-294 REV. 0 Page:
LABCORE Data Entry Template for Worklist# 22530

Analyst: 2. &efett. Instrument: ICPMS1 Book# _ Soum-H
Method: LT-506-101 Rev/Mod __ = ’ V
‘Worklist Comment: ICP/MS 302 GRAB (DIRECT)
S Type Sampled R A Test Matrix Group# Project
1 ICv @MSU238 QC
2 ICB 8MSU-Al LIQUID.
3 SAMPLE §98T000376 0 A @MSU-Al LIQUID 98000081 §-3 Oé GRABL

aAnalytes Reguested: U233-Al1 , U234-A1 , U235-Al ., U236-A1 , U238-Al
4 DUP SSBT000576 0 2 GMSU-A1 LIQUID »
5 SPK 898T000376 0 A @MSU-A1l LIQUID
6 SAMPLE S598T000377 0 A @MsU-A1 LIQUID 98000081 $-302 GRABI

Analytes Requested: U233-Al , U234-Al , U235-al , U236-A1 , U238-Al
7 DUP $98T000377 0 A @MSU~-AlL LIQUID
8 SPK SS8T000377 O A @MSU-Al LIQUID
9 SAMPLE S98T000378 0 A @MSU-Al LIQUID . 98000081 S-302 GRABL

Analytes Requestec“l.: U233-A1 ', U234-Al , U235-A1 , U236-A1 , U238-Al
10 DUP ) $987T000378 0 A @MSU-Al LIQUID
11 SPK $98T000278 0 A @EMSU-Al LIQUID .
12 CCvV @i(SﬁZBB QC
13 CCB . @MSU-A1 LIQUID

Final page for worklist # 22530
%@xﬁ BN ‘
yst Signature Date Analyst Signature Date
5?3’7()w326 . OISt~ 25— T /bcf; z”’f‘!:: 226
g; ? L ON et ~ 250l . . /cO( “COm S~ V)= RSt f>7,g

Al ~ Rl 7 202 =

Do ey o f(p&p&dz// SM/%WMO, 3-1399 W6 219.92

(//I //ﬂ)lﬁ ars 27/07)7/& Lt g Mﬁﬂ/ﬂ % Le P &/y“z

7/
3/// 233 N//}%¢W {%’23& lmﬂagwa/ L7 Lo la
Worklist Slot Number, R = Replicate Number, 4 = Aliquor
_v @ a9 Lousatzo

e e e e oy mrratr T O TIIA A AR AT ATTIL

P TT AT

AaACCI''AT "I oul



. o W DP- 2FY, fer O
ICP MS Parsar - s . g .=v

I.SO___U Method.

Data file requircments:
The method in each section is identified by the liné:
Method=1SO_U

The background is identified by the line:
Comment=background
or
Comment=BACKGROUND
) The first two sections of the file \Vl]l cont'lm lhe background mformanon

if Modc—IR then the avg column in the Results section contains 1sotopc ratio vqlues IfModc—CONC
" then the avg column contams concentration values for U235 and U238 in ppb: the rest are IR values.

Dilution factors (if not equal to 1.0) are on the comment line for each tray slot
Comment= x df(or DF) where x is the dilution factor
Ifthe comment is blank. the difution factor is 1.0,

Concentration cnlculatxon

If the analyte is not U235 or U238, then the ca leilation for each amlyte is as follows:

conccntrauon(an'llylc) concentration (U235) - [ IR(analyte) - BackgroundIR(analyte) 1
) - [IR(U235) - BackgroundIR(U235) 1 * 10000

U235 and U238 results are__ divided by 4/000 to convert the units to ppm.

" Detection Limit calculation : )
If the result is less than the detection limit. then the result is replaced by the dclecuon limit and the range

- ﬁcldlssetlo <

" The detecnon Yimit [or all analytes is:

Detection Limit = 15 * Background stddev(analyte x) * lICV Concentnuon( LI235)|
(analytc X) ( [ICV IR(U235)] - [BackgroundIR(U235) ] ) * 1000 .

In addition. all calculations are corrected for digest and dilution factors.

Spikes:
Spike results will only be calculaled for U238. i ’
The sample contribution to the spike is calculated by the same mclhod uscd for the Actinide mcthcd




HNF-SD-WM-DP-294 REV. 0

Method: MS_TUNE. Sample Name: Sample-0 Operator:
Comment : ‘ . )
Run Time: 03/12/98 13:04 Type: Unk Mode: INT Corr.Fact: 1.00Q000
Elem In[115]
Line ' 115/pulse
Units » " Cts/s
Avg - 462900.
Stddev : 5754,
%RSD 1.243
#1 461700.
#2 470300.
#3 470600.
#4 465300.
. ®#5 ' 460300.
#6 456300.
#7 455200.
#8 468700.
#9 463300,
#10 457100,

; 22 .

WL K 22530
:Sf—_?oL
SSFrexe 826 ~ 324

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES)D _TO /33.



Method: MS_TUNE Sample Name:
Comment :

Run Time: 03/12/98 13:06 Type:
Elem In[115]

Line 115/pulse
Units Cts/S
Avg 484900,

Stddev 4107.

%RSD .8469
#1 491000.

#2 479600,

#3 480200.

#4 ’ 480000.

#5 482600.

#6 486800.

#7 484800.

#8 487800.

#9 ' - 486800.

#10 489300.

AN A vy AAAT Yhar

HNF-SD-WM-DP-294 REV. o

Sample-0

Unk Mode: INT

104

MATAVAUT 17 TTAAY TU"T AD27 Attt

Operator:

wrTTA S

Corr.Fact: 1.000000

aAcCCcI 'OT "1 pn



HNF-SD-WM-DP-294 REV. 0

Method: ISO U Sample Name: BLANK Cperator:
Comment : .
Run Time: 03/12/98 13:08 Type: Std Mode: IR Corr.Fact: 1.000000
Elem U_[235] U_[238]
Line 235/pulse 238/pulse
Units _ Cts/S Cts/S
Avg' 1.421 T 1.974
Stddev .194 .134
%RSD 13.63 6.761
#1 1.294 2.188
$2 ' 1.273 1.910 - ;
#3 1.750 2.010 :
#4 ’ 1.431 1.845 ’
#5 1.358 1.917
Int. std. Ir{193]
Line 193/pulse
Units Cts/S
Avg o 26.498
- Stddev ©.405
%RSD 1.5286
#1 26.277
#2 25.922
#3 : 26.865
#a 36.558°

#5 ’ 26.869

102
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HNF-SD-WM-DP-294 REV. 0

Method: ISO_U Sample Name: U High Std . Operatox:
Comment : - : .

Run Time: 03/12/98 13:10 Type: Std Mode: IR Corr.Fact: 1.000000
Elem U_[235] U_l[238]

Line 235/pulse 238/pulse

Units Ctes/S Cts/S

Avg 130.7 15990.

Stddev 4.2 406.

%RSD 3.198 2.543

#1 ) 126.2 15460

#2 129.7 16130, ) .
#3 136.9 16540. ' !
#4 128.0 15770.

#5 132.6 16030.

Int. Std. Iz [193]

Line . 193 /pulse

Units Cts/s

Avg 27.021

Stddev .594 -

%RSD 2.1973

#1 . 27.744

#2 26.881

#3 26.125

#4 27.267

#5 27.087

103
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Method: ISO_U

Sample Name: BLANK

Comment : BACKGROUND

Run Time:

Elem
Line
Units
Avg
Stddev
%RSD

#1
#2
#3
#4
#5

Int. Std.
Line
Units
Avg
Stddev
%¥RSD

#1
#2
#3
#4
#5

03/12/98

13:38 Type: Unk
U_[233] - U_f[234]
233/pulse 234/pulse
Cts/S Cts/s
1.472 1.401
1558 .136
10.51 9.677
1.365 1.432
1.630 1.545
1.588 1,505
1.262 1.229
1.514 1.295
Ir[193}
193 /pulse
' Cts/S
29.692
165
.55687
29.671
29.445
29.906
29.711
29.730

Mode: IR

U_[235]
235/pulse
Cts/S
1.350
.122
9.042

1.365
1.223
1.321
1.548
1.295

HNF-SD-WM-DP-294 REV, 0

Operator:

Corr.Fact:

U_[236]
236/pulse
Cts/8

1

N N

.657
.126
.620

.702
.749
.488
.784
.564

1.

000000

U_[238]
238/pulse
Cts/8
2.728
.336
12.32

.359
.836
.408
.895
.145

W NN




HNF-SD-WM-DP-294 REV. 0

Method: ISO_U Sample Name: BLANK Operator:

Comment : BACKCROUND } . ) .

Run Time: 03/12/98 13:38 Type: Unk Mode: CONC Corr.Fact: 1.000000
Elem U_[233] T U_[234] U_[235] U_[226] U_[238]
Line 233/pulse 234/pulse 235/pulse  236/pulse  238/pulse
Units ppb ppb ppb - ppb ppb
Avg ©1.472 1.401 -.0004 1.657 .0047
Stddev .155 136 .0007 .126 .0021
%RSD 10.51 9.677 172.4 7.620 44 .55
#1 ' 1.365 1.432 -.0003 1.702 .0024 |
#2 1.630 1.545 -.0011 1.749 .0054
#3 1.588 © 1.505 -.0006 1.488 .0027
#4 1.262. 1.229 .0007 1.784 .0057
#5 1.514 1.285 -.0007 1.564 .0073
Int. Std. Ir[193]

Line ' 193/pulse

Units Cts/s

Avg 29.692

Stddev . .165

%RSD : .55687

#1 : 29.671

#2 ' 29.445

#3 29.906

#a 29.711

#5 29.730

1065
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. HNF-8D-WM-DP-294 REV. 0
Method: ISO U Sample Name: MULTI-ELEMENT STD Operator:

Comment: 100 PPB U . - .

Run Time: 03/12/98 13:41 Type: Unk . Mode: IR Corr.Fact: 1.000000
Elem U_[233] U_[234] U_[235] U_[236] U_[238)
Line 233 /pulse 234/pulse 235/pulse 236/pulse 238/pulce
Units Cts/S Cts/S Cts/s Cts/S Cts/S
Avg 8.517 2.855 139.2 5.348 16200.
Stddev ) .543 ’ .197 3.8 .318 . 301.
%RSD 6.379 6.885 2.697 5.951 1.857
#1 8.918 2.740 132.8 4.922 15760.
#2 8.180 2.984 140.0 5.573 . 16050.
#3 7.725 3.131 139.3 5.574 f 16350.
#4 8.799 2.770 142.0 5.088 16280.
#5 8.966 2.651 141.9 5.582 16550.
Int. Std. Ir([193]

Line 193/pulse

Units Cts/S

Avg 29.028

Stddev .368

%RSD : 1.2677.

#1 '29.558

#2 : 29.158

#3 29.063

$4 28.696

#5 28.665
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Method: ISO_U

Comment: 100 PPB U
Run Time: 03/12/98

Elem. U_[233]
Line 233/pulse
Units ppb
Avg 8.517
Stddev .543
%*RSD 6.379
#1 8.915
#2 8.180
#3 7.725
#4 8.799
#S 8.966
Int. Std. Ir[193]
Line 193 /pulse
Units ’ Cts/S
Avg 29.028
Stddev .368
%RSD 1.2677
#1 29.558
#2 29.158
#3 29.063
#4 28.696
#5 28.665

AA A b AANT AT

13:41 Type: Unk

HNF-SD-WM-DP-204 RV, 0

Sample Name: MULTI-ELEMENT STD

Operator:

" Corr.Fact: 1,000000

Mode: CONC
U_[234] U_[235] U_[236] U [238]
234/pulse 235/pulse 236/pulse 238/pulse
ppb ppb ppb ppb
2.855 7578 5.348 100.6
.197 .0207 .318 .1.9
6.885 2.725 5.981 1,858
2.740 L7227 4.922 97.92 .
2.984 .7621 5.573 99.73
3.131 . 7585 5.574 101.6
2.770 L7730 5.088 101.1
2.651 L7727 5.582 102.8
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T AIATEA T O TNIAAY MIIAT ATTT AT

PNV |

AAAT- AT ‘Tt AT



HNF-SD-WM-DP-294 REV, 0

Method: IS0 U Sample Name: icv Operator: bjg

Comment: direct .

Run Time: 03/12/98 13:54 Type: Unk Mode: IR Corr.Fact: 1.00Q000
Elem U_[233] U_[234] - -U_[235] U_[238] U_[238]
Line 233 /pulse 234 /pulse 235/pulsge 236/pulse 238/pulse
Units Cts/S Cts/s Cts/s Cts/$S . Cts/s
Avg 2.667 1.396 13.65 2.689 3497.
‘Stddev .257 .106 .85 . 0291 . 126.
%RSD 2.621 7.605 6.223 10.81 3.619
#1 2,907 1.414 12.29 2.200 3289.
#2 2.274 1.325 13.78 2.9%912 , 3500.
#3 2.550 1.464 13.62 2.665 : 3530.
7" 2.778 1.520 . 13.96 2.890 3530.
#5 2.829 1.255 14.61 2.778 3634.
Int. Std. Ir{193]

Line ~ 193 /pulse

Units Cts/S

Avg 30.583

Stddev .735

%RSD 2.4024

#1 31.817

#2 30.560

#3 . 30.390

#4 30.273°

#5 29.874
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HNF-8D-WM-DP-294 REV. 0

Method: ISO_U Sample Name: icv Operator: bjg
Comment: direct .

Run Time: 03/12/98 13:54 Type: Unk Mode: CONC ‘Corr.Fact: 1.000000
Elem U_[233] U_[234] U_[235] | U_[236] U_[238]
Line 233/pulse  234/pulse 235/pulse 236/pulse  238/pulse
Unite ppb ppb ppb ppb ppb
Avg 2.667 1.396 .0673 2.689 21.71
Stddev .257 .106 .0047 .291 - .79
%RSD 9.621 7.605 6.946 10.81 3.621
#1 2.907 - 1.414 .0598 2.200 20.42 .
#2 2.274 1.325 .0680 2.912 21,73
#3 2.550 1.464 .0671 2.665 21.92
#4 2.775 ~1.520 .0690 2.890 21.92
#5 2.829 1.255 .0726 2.778 22.57
Int. std. Ir{193]

Line 193 /pulse

Units - Cts/S

Avg . 30.583

Stddev 735

%RSD 2.4024

#1 N 31.817

#2 30.560

#3 . 30.390

#4 30.273

#5 29.874
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Method: ISO U Sample Name: icb
Comment: direct

‘Run Time: 03/12/98 14:14 Type: Unk

Elem U_[233] U_[234]
Line 233 /pulse 234/pulse
Units Cts/S Cts/s
avg 1.354 1.294
Stddev .157 .099
%RSD 11.62 7.620
#1 : 1.267 1.193
#2 1.447 1.367
#3 1.212 1.308
#4 1.259 1.195
#s 1.585 1.409
Int. Std. Ir(193]
Line 193/pulse
Units Cts/s
avg 31.789
Stddev .980
$RSD 3.0837
#1 33.536
#2 31.447
#3 . 31.354
#4 31.383
#5 31.223

PN E ARAAT Ay

HNF-SD-WM-DP-294 REV. 0

Mode: IR

U_[235]
235/pulse
Cts/8
1.414
.112
7.945

.297.
.320
.563
.402
.489

B HP PR

Operator: bjg

Coxrr.Fact: 1.000000

U_[236] U_[238]
236/pulse 238 /pulse
Cts/S Cts/S
1.542 2.636
.188 .273
12.18 10.18
1.476 2.296
1.844 . 2.830
1.340 7 2.902
1.482 2.501
1.569 2.898



HNF-SD-WM-DP-294 REV. 0

Method: ISC U Sample Name: icb Operator: bjg

Comment : direct ‘ .

Run Time: 03/12/98 14:14 Type: Unk Mode: CONC Corr.Fact: 1.000000

Elem U [233] U_[234] U_[235] . U_[236] U_[238]

Line ) 233/pulse  234/pulse 235/pulse  236/pulse 238/pulse
_ Units ppb ppb ppPb ppb ppb

Avg 1.354 1.294 .0000 $1.542 .0044

Stddev . 157 .09s ,001 ~.188 .0017

%RSD 11.62 7.620 . 1613. 12.18 38.41

#1 1.267 1.183 -.0007 1.476 .0020 .

#2 "1.447 1.367 -.0006 1.844 . 0053

#3 1.212 1.308 .0008 1.340 .0058

#4 1.259 1.195 ~.0001 1.482 .0033

#5 1.585 1.409 .0004 1.569 L0057

Int. Std. Ir[193]

Line 193/pulse

Units Cts/S

Avg 31.789

Stddev .980

%¥RSD 3.0837

#1 33.536

#2 31.447

#3 . 31.354.

#4 31.383

#5 31.223

1414
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HNF-SD-WM-DP-294 REV. 0

Method: ISO_U Sample Name: s98t000376 . Operator: bjg
Comment: 1001 df .
Run Time: 03/12/98 14:17 Type: Unk Mode: IR Corr.Fact: 1.000000
‘Elem U_(233] U_[234] U_[235)] . U_[236] U_{238]
Line 233/pulse 234 /pulse 235/pulse 236/pulse 238/pulse
_Units Cts/S " Cts/s Cts/S Cts/S : Cts/S
Avg 1.493 2.209 . 79.65 4.612 ' 9945. |
Stddev .139 .182 3.58 .155 294.
%RSD 9.340 8.691 . 4.439 3.354 2.953
#1 1.594 2.043 74 .18 . 4.349 9478.
#2 : 1.272 2.020. - 79,01 4.628 ; 9935,
#3 1.536 2.400 80,04 4.736 ' 9986.
#4 o 1.446 2.161 £1.08 4.631 10290.
#S 1.615 2,422 83.96 4.715% 10040.
Int. std. Ir[193]
Line : 193 /pulse
Units Cts/s
Avg 31.348
Stddev ,595
%RSD 1.8975
#1 32.308
#2 31.439
#3 31.253
#4 < 30.772
#5 30.967
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HNF-8D-WM-DP-294 REV, 0

Method: ISO_U Sample Name: s98t000376 Operator: bjg
Comment: 1001 4f . )
Run Time: 03/12/98 14:17 Type: Unk Mode: CONC Corr,.Fact: 1.000000
Elem U_[233] U_[234] U_[235]. U_[236] U_[238]
Line 233/pulse  234/pulse  235/pulse 236/pulse  238/pulse
Units ppb PPb ppb ppb ppb
Avg 1,493 2.209 .43032 4.612 61.77
Stddev .139 .192 .0197 .155 - 1.82 7
%RSD 9.340 8.691 4.570 3.354 2.954
#1 1.594 2.043 . .4002 4.349 - 58.88"
#2 1.272 2.020 .4268 4.628 61.71
#3 - 1.536 2.400 .432¢ 4.736 62.03
#4 1.44¢ 2.161 .43382 4.631 63.90
#5 1.615 2.422 .4540 4.715 62.34
Int. Std. Ir[193]

Line 193 /pulse

Units Cts/s

Avyg - 31.348

Stddev .595

%RSD 1.8975

#1 32.308

#2 31.439

#3 31.253

#4 30.772

#5 ) 30,967

113
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HNF=$D-WM-DP-294 REV 0

Method: ISO_U Sample Name: s98t000376_d Operator:
Comment: 1061 df .
Run Time: 03/12/98 14:19 Type: Unk Mode: IR Corr.Fact: 1.00Q000
Elem U_[233] U_[234] U_[235] U_[236] U_[238]
Line 233 /pulse 234 /pulse 235/pulse 236/pulse 238/pulse
Units Cts/S Cts/s Cts/S Cts/s Cts/S
Avg 1.427 2.558 . 83.09 4.915 10420.
stddev .287 .211 1.63 .399 134,
%¥RSD 20.13 8.287 1.959 8.118 1.288
#1 1.156 2.745 81.69 4.896 10200.
#2 1.432 2.392 82.01 '4.833 10420.
#3 1.196 2.294 82.38 5.162 ' 10430.
#4 1.875 2.771 85.64 4.315 10550.
#5 1.474 2.587 83.75 5.371 10490.
Int. std. Ir[193]
Line 193 /pulse
Units Cts/S
Avg 30.610
Stddev .371
%$RSD 1.2118

o 3 31.149
#2 30.729
#3 30.511
#4 30.131°
#5 : 30.532
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. Comment: 1001 df

Method: ISO_U

Run Time: 03/12/98

Elem U_[233]
Line 233/pulse
Units ppb
Avg 1.427
Stddev 287
$RSD 20.13
#1 1.156
#2 1.432
#3 1.186
#4 1.875%
#5 1.474
Int. Std. Irf193]
Line 193/pulse
Units Cts/S
Avg 30.610
sStddev .371
%RSD 1.2118
#1 31.148
#2 30.729
#3 30.511
#4 : 30.131
#5 30.532

14:19 Type: Unk

U_[234]
234/pulse
ppb

2.558
.211
8.257

2.745
2.392
2.294
2.771
2.587

Sample Name: s98t000376_d

HNF-SD-WM-DP-294 REV. 0
Operator: bjg .

Corr.Fact: 1.000000

Mode: CONC
U_[235] . U_[236] U_[238]
235/pulse 236/pulse 238/pulse
ppb ppb pPpb
.4492 4.915 64.71
..0090 .399 .83
1.993 8.119 1.288
.4415 4.896 63.34 .
.4433 4.833 64,.73
.4453 5.162 64.80
.4633 4.215 65.55
.4528 5.371 65.14



HNF-SD-WM-DP-294 REV. ¢

Method: IS0 U Sample Name: s98t000376_a Operator: bjg

Comment: 1001 df . . .

Run Time: 03/12/98 14:22 Type: Unk Mode: IR Corr.Fact: 1,000000
Elem U_[233] U_[234] U_[235] U_[236] U_[238]
Line 233 /pulse 234 /pulse 235/pulse 236/pulse 238/pulse
Units Cts/S Cts/S Cts/S Cts/s Cts/S
Avg 1.440 2.893 113.3 5.833 13620.
Stddev .200 .308 1.4 .280 “ 212.
%RSD . 13.87 10.99 1.248 4.:799 1.558
#1 1.646 2.689 113.1 5.851 13340.
#2 1.473 2.631 113.0 6.304 . 13490.
#3 1.283 2.700 114.1 5.751 v 13670.
#4 1.189% 2.642 111.2 5.664 13670.
#5 1.609 3.351 115.0 5.597 13900.
Int. Std. Ir[193]

Line 193 /pulse

Units Cts/S

Avg - 30.202

Stddev .318

%RSD ) 1.0527

#1 30.676

#2 30.218

#3 29.997

#4 30.278’

#5 29.839
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HNF=SD-WM-DP-294 REV. 0

Method: ISO_U Sample Name: s98t000376_a Operator

Comment: 1001 df o

Run Time: 03/12/98 14:22 Type: Unk Mode: CONC Corr.Fact: 1.000000
Elem U_[233] U_[234] U_[23s] . U_[238] U_[238]
Line ' 233/pulse  234/pulse  235/pulse 236/pulse 238/pulse
Units ppb ppb ppb pprb ppb
Avg 1.240 2.803 .6154 © 5.833 84.58
stddev .200 .308 .0078 .280 1.32
%RSD 13.87 10.99 1.264 4,799 1.558
#1 1.646 2.689 .6143 5.851 82.87
#2 1.473 2.631 L6140 6.304 83.81
#3 : 1.283 2.700 .6198 5.751 84.93
#4 1.189 . 2.642 .6040 5.664 84.92
#5 1.609 3.351 6249 5.597 86.36
Int. Std. ' Ir[193]

Line 193 /pulse

Units Cts/sS

Avg 30.202

Stddev .318

¥RSD 1.0527

#1 30.676

#2 30.218

#3 29.997

#4 30.278

#5 29.839

117
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HNF-8D-WM-DP-204 REV. ¢

Method: ISO_U Sample Name: s98t000377 Operator: bijg

Comment: 1001 df T . o

Run Time: 03/12/98 14:27 Type: Unk Mode: IR Corr.Fact: 1.000000
Elem - | U_[233] U_[234] U_[235) " U_[236] U_[238]
Line 233/pulse 234/pulse 235/pulse 236/pulse 238/pulse
Units : Cts/s . Cts/s Cts/$ Cts/S . Cts/s
Avg 1.411 2,101 57.94 4.042 7256.
Stddev .- .218 ,117 : .91 .302 . 92.
$RSD 15.20 5.544 1.563 7.471 1.274
C#1 1.358 2.038 59.26 3.943 7342.
#2 1.162 2.193 57.80 3.667 . 7100.
#3 1.288 2.080 57.03 4.028 i 7263.
#4 _1.544 2.241 58.40 4.067 . 7274,
#5 1.705 1.954 57.24 4.504 7300.
Int. Std. Ir[193]

Line 193 /pulse

Units Cts/s

Avg 30.267

Stddev .167

%RSD .55122

#1 30.182

#2 30.545

#3 -30.291

#4 30.121°

#5 30.198

118

AR AT ey AANNT AT B v mtrArr o, B e n e rrvrrr T A me e e m ;=



Method: ISO_U
Comment: 1001 df

Run Time:

Elem
Line
Units
Avyg
Stddev
%RSD

#1
#2
#3
#4
#5

Int. Std.

Line
Units
Avg
Stddev
%RSD

#1
#2
#3
#4
#5

P m gy

03/12/98

Sample Name: s98t000377

14:27

U_[233]
233 /pulge

1

ppb
411

.215

15.20

1
1
1
1
1

.358
.162
.288
.544
. 705

Ir(193]
193 /pulse
Cts/s

30

.267
.167

.55122

30
30
30
30

30.

AT e m

.182
.545
.291
.121
198

Type: Unk Mode: CONC

U_[234] U_[235]
234 /pulse 235/pulse
ppb Ppb

2,101 .3109
0117 .0050
5.544 1.602
2.038 .3181
2.193 .3101
2.0890 .3059
2.241 L3134
1.954 .3070

1419

Corzr.Fact: 1.000000

U_[236]
236/pulse

4

3.
3.
4.
4.
4.

ppb

.042
.302
.471

943
667
028
067
504

HNF-SD-WM-DP-294 REV. ¢
Operator: big

U_[238]
238/pulse
ppb
45.07
..87
1.274

45.60 .
44,10
45.11
45.18
45.34



HINF-8D-WM-DP-204 REV, o

Method: ISO_U Sample Name: s98t000377_d Operator: bjg

Comment: 1001 df ) .

Run Time: 03/12/98 14:28 Type: Unk Mode: IR ‘Corr.Fact: 1.000000
Elem U_[233] U_[224] U [235] U_[236] U_[238]
Line 233 /pulse 234 /pulse 235/pulse 236/pulse 238/pulse
Units Cts/s Cts/s Cts/s Cts/S Cts/S
Avg 1.359 1 2.031 57.57 4.020 7295.
Stddev .108 .143 1.25 .148 104.
%RSD ©7.913 7.038 2.179 3.685 1.425
#1 1.337 1.925 57.84 3.833 7226.
#2 1.219 2.108 56.79 4.052 . 7237.
#3 1.358 1.838 B6.44 3.907 : 7305.
#4 1.361 2,174 57.186 4.199 7236.
#5 1.521 2.112 59.61 4.106 7473.
Int. Std. Ir{193]

Line - 183/pulse

Units T Cts/S

Avg © 30.185

Stddev .390.

%RSD 1.2912

#1 30.655

#2 30.356

#3 : 30.200

#4 30.124°

#5 29.590
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Method: ISO U

Comment :

1001 d4f

Run Time: 03/12/98 14:28 Type: Unk

Elem
Line
Units
Avg
Stddev
%¥RSD

#1
#2
#3
#4
#5

Int. 8td.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3
#4
#5

P~ s

U [233]
233/pulse
ppb

1.358
.108
7.913

.337
.219
.358
.361
.521

N ™)

) Ir[193]
193 /pulse
Cts/S
30.185
.390
1.2912

30.655
30.356
+30.200
30.124
29.590

U_[234]
234 /pulse
ppb
2.031
.143
7.038

1.925
2.108
1.838
2,174
2.112

HNF-SD-WM-DP-294 REV.0
Operator: bjg

Sample Name: s98t000377_d
Mode: CONC

U_[235]

235/pulse
ppb

.3088

. 0069
2.234

.3103
.3046
.3026
.3066

.3201

Corr.Fact: 1.000000

U_[236]
236/pulse
ppb

4.020
.148
3.695

3.833
4.052
3.907
4.199
4.106

U_[238]
238/pulse
-ppb
45.31

.65

1.425

44.88
44,95
45.37
44.94
46.41




HNF-8D-WM-DP-294 REV. 0

Method: ISO U Sample Name: 898t000377_a . Operator: bijg
Comment: 1001 df ) i .

‘Run Time: 03/12/98 14:30 Type: Unk Mode: IR Corr.Fact: 1.
Elem U_[233] U_[234) U_[235] U_[236]
Line 233/pulse 234 /pulse 235/pulse 236/pulse
Units Cte/s Cts/S Cts/S Cts/S
avg 1.460 2.443 . 84.03 4.838
Stddev .247 L1111 2.09 .350
%RSD 16.93 4.535 2.488 . 7.231
#1 1.811 2.484 80.44 5.017
#2 1.378 2.257 84.10 5.112
#3 1.233 2,550 85.70 5.015
$#4 1.615 2.481 84.73 4.246
#5 1.264 2.443 85.18 4.802
Int. Std. Ir[193]

Line 193 /pulse
Units Cts/s -

Avg 30.127
Stddev .637
%RSD 2.1151
#1 . 31.197
#2 30.125
#3 29.609
#4 30.025
#5 29.678

000000

u_{238]

238/pulse

Cts/8
10380.
221,
2.133

10030.
10360.
10540.
10360.
10600.



HNF-SD-WM-DP-294 REV.0

Method: ISO_U Sample Name: $98t000377_a Operator: big
Comment: 1001 df - .

Run Time: 03/12/98 14:30 Type: Unk Mode: CONC Corr.Fact: 1.000000
Elem U_[233] U_[234] U_[235]. U_[236] U [238]
Line 233/pulse ° 234/pulse 235/pulse 236/pulse  238/pulse
Units ppb , ppb ppb pPpb ppb
Avg 1.460 2.443 .4544 4.838 64.47
stddev . .247 .111 0115 .350 1.38
$RSD 16.93 4.535 2.531 7.231 2.133
#1 1.811 2.484 .4347 5.017 62.32-
#2 1.378 2.257 .4548 5,112 6&.35
#3 ©1.233 2.550 .4636 5.018 65,48
#4 ) 1,615 2.481 ,4582 4,246 64 .33
#5 1.264 2.443 4607 4.802 65.85
Int. Std. Ir[193]

Line © 193 /pulse
" Units Cts/S

Avg 30.227

Stddev .637

%RSD 2.1151

#1 ' 31.197

#2 30.125%

#3 29.609

#4 - 30.025

#5 29.678
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HNF-SD-WM-DP-294 REV. ¢

Method: ISO U Sample Name: s98t000378 . . Operator: bjg

Comment: 2002 df ) . )

Run Time: 03/12/98 14:35 Type: Unk Mode: IR Corr.Fact: 1.000000
Elem , U_[233] U_[234]  U_[235) U_[236) U_[238]
Line 233 /pulse 234/pulse  235/pulse 236/pulse 238/pulse
Units Cts/s Cts/S Cts/s Ccts/S . Cts/S
Avg 1.445 2.482 85.17 5.242 10500.
Stddev .120° .261 .75 .272 101.
%RSD 8.300 10.52 .8860 5.190 .9600
#1 ) 1.326 2.783 85.04 4.976 10260,
#2 1.646 2.371 84 .65 5.005 . 10450.
#3 1.421 2.627 85.77 S.172 : 10530.
#4 1.400 2.095 . 86.09 5.515 10630.
#5 1.431 2.529 84.29 5,541 10520.
Int. Std. Ir[1931]

Line 193 /pulse

Units - ) Cts/s

Avg 30.246

Stddev .224

%RSD . 74156

#1 30.545

#2 30.372

#3 ' 30.260

#4 30.009°

#5 : 30.046
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Method: ISO U
Comment: 2002 df
Run Time: 03/12/98

Sample Name: $98t

14:35 Type: Unk

Elem U_[233] U_[234]
Line 233/pulse  234/pulse
Units ppb PPb
Avg 1.445 2.482
Stddev .120 o .261
%RSD 8.300 10.52
#1 1.326 2.783
#2 1.646 2.371
#3 - 1.421 2.627
#4 " 1.400 2.099
#5 1.431 2.529
Int. Std. Ir(193]

Line 193 /pulse

Units Cts/S

Avg 30.246

Stddev .224

$RSD . 74156

#1 30.545

#2 30.372

#3 30.260

#4 30.008

#5 30.046

HNF-SD-WM-DP-294 REV. 0

000378 Operator: bjg
- Mode: CONC Corr.Fact: 1.000000
- U_[235]) U_[236] U_[238]
235/pulse  236/pulse  238/pulse
ppb ppb ppb
.4607 5.242 65.21
.0042 272 .63
.9011- 5.190 .9601
" .4599 4.976 64.33
.4578 5.005 64,.93
.4640 5.172 65.43
.4657 5.515 '66.01
.4558 5.541 65.35




Method: IS0 U

Comment :

Run Time: 03/12/98

Elem
Line
Units
_Avg
Stddev
%¥RSD

#1
#2
#3
#4
#5

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3
#a
#5

2002 d4df

HNF-8D-WM-DP-294 REV., 0

Sample Name: $98t000378_d

U_[233]
233/pulse
Cts/8
1.459
.228
15.62

1.333
1.322
1.844
1.492
1.305

Ir([193]
193 /pulse
Cts/S
29.944
.520
1.7354

30.749
29.887
30.098

29.484

29.503

14:37 Type: Unk

U_[234)
234/pulse
Cts/s
2.318
.198
8.530

2.390
2.158
2.160
2.629
2.254

126

Mode: - IR

U _[235]
235/pulse
Cts/S
86.62
2.07
2.391

83.71
87.55
85.64
89.22
86.97

Operator: bijg

Corr.Fact: 1.000000

U_{236]
236/pulse
Cts/s

5.
.239
4.

(LN IR BT |

151

638

.057
.985
.150
.562
000

U_[238]
238/pulse
Cts/s
10730.
136.
1.265

10520.
.10750.
10700.
10860.
10830.
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HNF-SD-WM-DP-294 REV, 0

Method: ISO U Sample Name: 598t060378_d Operator: bjg
Comment: 2002 df B .

Run Time: 03/12/98 14:37 Type: Unk Mode: CONC . Corr.Fact: 1.000000
Elem U_[233] U_[234] U_[235]. U_[236] U_[238)]
Line 233/pulse  234/pulse 235/pulse  236/pulse 238/pulse
Units ppb ppb ppb ppb ©pb
Avg 1.459 2.318 .4686 5.151 66.67
Stddev .228 .198 .0114 .239 " .8a
%RSD 15.62 8.530 2.431 4.638 1.265
#1. 1,333 2.390 .4526 5.057 65.34°
#2 : 1.322 2.158 4737 4.985 66.76
#3 1.844 2.160 .4632 5.150 66.47
#a 1.492 2.629 .4829 5.562 67.47
#5 o 1.305 2.254 .4706 5.000 67.29
Int. std. Ir[193]

Line 193 /pulse

Units Cts/s

aAvg 29.944

Stddev .520

%RSD 1.7354

#1 30.749

#2 29,887

#3 30.098

#4 29.484

#5 29.503



Method: ISO_U
Comment: 2002 af

Sample Name: 598t000378_a

Run Time: 03/12/98 14:39 Type: Unk

Elem
Line
Units
Avg
Stddev
%RSD

#1
#2
#3
#4
#5

Int. Std.
Line
Units
Avg
Stddev
"%RSD

#1
#2
#3
#4
#5

U_[233] .
233 /pulse

Cts/s
1.603

123
7.689

1.678
1.636
1.397
1.591
1.711

Ir{193]
193 /pulse

Cts/s
29.638
.310
1.0458

30.088
29.644

29.697

29.533

29.229.

U_T[234]
234 /pulse
Ctg/s
2.741
.225
8.206

.459
.597
-829
. 047
771

N W

" Mode: IR

U_[235]
235/pulse
Cts/8
115.3

~ HNF-SD-WM-DP-294 REY. o
Operator: bijg

e 41

Corxr.Fact: 1.000000

U_[236]
236/pulse
Cts/S
6.117
.173

2.829.

6.282
6.123
6.028
5.875
6.278

U_[238]
238/pulse.
Cts/S
13890.
144,

. 1.040

13640.
¢ 13960.
13930.
13960.
13980,



HNF-8D-WM-DP-294 REV. 0~ -

Method: ISO_U Sample Name: s98t000378 a Operator: bjg -
Comment: 2002 4f ' . -

Run Time: 03/12/98 -14:39 Type: Unk Mode: CONC ~ Corr.Fact: 1.060000
Elem U_[233] = U_[234] U_[235]. U_[236] U_[238]
Line 233 /pulse 234/pulse  235/pulse  236/pulse 238/pulse
Units ppb ppb ppb pPpb Ppb
Avg 1.603 2.741 .6266 6.117 86.31
Stddev .123 - .225 .0109 .173 © .90
%RSD 7.689 8.206 ) 1.734 © 2.829 1.040
#1 1.678 2.459 .6083 6.282 84.72-
#2 1.636 2.597 L6351 6.123 86.69
#3 1.397 2.829 .6256 . 6.028 86.56
#a 1.591 ©3.047 .6307 5.875 86.72
#5 1.711 2.771 .6333 6.278 86.87
Int. Std. Ir[193]

Line " 193 /pulse

Units Cts/S

Avyg 29.638

Stddev .310

%RSD 1.0458

#1 30.088

#2 29.644

#3 29.697

#4 29.533

#5 29.229
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Method: ISO_U
Comment: direct

Run Time: 03/12/98

Elem
Line
Units
Avg
Stddev
%RSD

#1
#2
#3.
#4
#5

Int. Std.
Line
. Units
Avg
Stddev
%¥RSD

#1
#2
#3
#4
#5

Sample Name: ccv

U_[233]
233/pulse
Cts/S

3.

3

N W W

002
,203
V772

.912
.294
.865
.128
.809

Ir[193]
193/pulse
Cts/s

30

.924
.855

< 2.7644

32.
30.

30
30
30

447
666
.542

.524°

.443

14:47 Type: Unk

U_[234]
234/pulse
Cts/s

1.
.128
.135

9

H R R

403

.464
-419
.211
.556

1.363

130

HNF-8D-WM-DP-294 REV. 0 -

Mode: IR

U_{235]
235/pulse
Cts/S
13.38

.49

3.674

12.62
13.99
13.51
13.42
13.35

Cperator: bjg

Coxr.Fact: 1.

U_[236]
236/pulse
Cts/S -
2.730
.225
8.236

2.404
2.641
2.767
2.834
3.006

00Q000

U_[238]
238/pulse
. Cts/s

3503.
109.
3.107

3316.
3495.
3568,
3567.
3568.



: _ HNF-SD-WM-DP-294 REV. 0
Method: ISO_U Sample Name: ccv Operator: bijg

Comment: direct .

Run Time: 03/12/98 14:47 Type: Unk Mode: CONC Corr.Fact: 1.000000

Elem U_[233] U_[234] U_I[235] U_[236] U_[238]

Line 233/pulse 234 /pulse '235/pulse 236/pulse 238/pulse

Units prb ppb ppb ppb - ppb

Avg 3.002 1.403 .0658 2.730 21.75

stddev .203 .128 L0027 .225 .68
. $RSD : 6.772 9.135 4.110 8.236 3.109

#1 2.912 1.464 .0616 2,404 20.59.

#2 3.294 1.419 .0691 ©2.641 21.70

#3 2.865 1.211 .0665 2.767 22.15

#4 3.129 1.556 .0660 2.834 22.15

#5 2.809 1.363 . 0656 3.006 22.15

Int. std. Ir[193]

Line 193/pulse

Units Cts/S

Avg 30.924

Stddev .855

%RSD 2.7644

#1 32.447

#2 30.666

#3 30.542

#4 30,524

#5 30.443




Method: ISO_U
Comment : direct
Run Time: 03/12/98

Elem U_[233]
Line 233/pulse
Units Cts/S
Avg 1.544
Stddev .137
%RSD 8.854
#1 1.455
#2 1.419
#3 1.515
#4 1.565
#5 1.768
Int. Std. Ir[193]
Line 193 /pulse
Units Ctg/S
Avg 28.550
Stddev .231
%RSD .80987
#1 28.169
#2 28.545%
#3 28.711
#4 28.756
#5 28.569

Sample Name: ccb

15:07 Type: Unk

U [234]
234 /pulse
Cts/s
1.345
.135
10.06

.225
.524
.236
.287
.453

[ A

132

HNF-SD-WM-DP-294 REY, 0
Operator: bjg

Mode: IR Corr.Fact: 1.000000
!/

U_[235] U_[236] U_[238]
235/pulse 236/pulse 238/pulse
Cts/S Cts/S Cts/S
1.552 1.530 3.333
.019 . L1011 .269
1.204 ) 6.587 8.066
L1.580 1.473 3.142
1.541 1.524 3.065
1.550 1.707 ! 3.274
1.530 1.478 3.738
1.558 1.470 3.448
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Method: ISO_U

Comment: direct
03/12/98 15:07 Type: Unk

Run Time:

Elem
Line
Units
Avg
Stddev
%RSD

#1
#2 -
#3
#4
#5

Int. Std.

Line

Units
Avg

' Stddev

%RSD

#1 .
#2
#3
#4
#5

A~ A

U_[233]
233/pulse
ppb

1.544
.137
8.854

1.455
1.41¢8
1.515
1.565
1.768

Ir[193]
193 /pulse
Cts/s
28.550
.231

-80987

'28.169
28.545

28.711 .,

28.756
28.569

Sample Name: ccb

U_[234]
234/pulse
ppb

1.345
.135

. 10.06

1.225
1.524
1.236
1.287
1.453

HNF-SD-WM-DP-294 REV. o-
’ Operator: bijg

Mode: CONC
U_[235]. U_[236]
235/pulse . 236/pulse
ppb pPpb
0007 1.530
,0001 .101
14.31 6.597
.0009 1.473
.0007 1.524
.0007 1.707
.0006 1.478
.0008 1.470

Corr.Fact: 1.000000

U_[238]
238/pulse
ppb

.0084
.0017
19.78

.0073 -
0068
.0081
.0110
. .0092




HNF-SD-WM-DP-294 REV. 0

worklistdata Version 1.0 05/15/96 . ’ : Page: 1
02/20/98 21:52

LABCORE Completed Worklist Report for Worklist# 22156

Analyst: slh Instrument: CARB2 Book# 25n12.8 Tic

v S22t T
Method: [AZA2-{(\Rev/Mod ¥ — eNE-C oo
Worklist Comment: BX103TOC AN l@' RAB1 @TICTOC. RCJ

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

@TICTOCL TOC-02 LIQUID

2
3
3
4,
4
5 Z:
5 SAMPLE S38T000204 0 @TICTOCL TOC-02 LIQUID N/A 5.70R+03 40,000 \xg/m!..
6,
6 DUP $98T000204 0 @TICTOCL TOC-02 LIQUID 5,70R+3 6.,378+3 11.102 RPD
T
7
8
8
9
9
S98T000376
11 SAMPLE 598T000377 0 @TICTOCL TOC-02 LIQUID: N{A < 4.00E+01 . 40.000 ug/ml
12 DUP 8398T000377 0 @TICTOCL TOC-02 LIQUID <4.00E+1 <4,00E+1 RED
. - . 3
Final page for worklist# 22156
T ' 2-20 -5

Analyst Signature Date : Analyst®Signature Date

2, ,23/‘13 }

Units shown for QC (BLK/BKG) may not reflect the actual units.
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- HNF-SD-WM-DP-294 REV, 0

02/20/98 21:41 ~
A-0004-1

LABCORE Data Entry Template for Worklist# 22156

Page:

1

Analyst: : 4 Lttt Instrument: CARB2 Book#
Method: LA-342-100 R_ev/Mod

Worklist Commment: BX103TOC AND S302 GRAB1 @TICTOC. RCJ

S Type Sample# R A Test Matrix Group# Project
1 BLNK @TICTOC1 LIQﬁID
2 STD @TICTOC1l LIQUID
3 SAMPLE S98T000201 0 @TICTOCL LIQﬁID 98000048 BX-103 TOC
Analytes Requested: TIC-02 , TOC-02
4 DUP S98T000201 O @TICTOC1 LIQUID
5 SAMPLE S98T000204 0 @TICTOC1l LIQUID 98000047 BX-103 TOC
Analytes Requested: TIC-02 , TOC-02
‘6 DUP 8$98T000204 0O @TICTOC1 LIQUID
7 SPK $98T000204 0 @TICTOClALIQUID
8 SAMPLE" 898T000376 0 @TICTOél LIQUID . 98000081 S-302 GRABL
Analytes Requested: TIC-02 , TOC-02
9 DUP 898T000376 0 @TICTOC1 LIQUID
10 SPK S98T000376 0 @TICTOC1 LIQUID
11 SAMPLE S98T000377 O ‘@TICTOC1 LIQUID 98000081 S-302 GRABL

Analytes Requested: TIC-02 , TOC-02

12 DUP ’ $98T000377 0O @TICTOC1 LIQUID

~ Final page for woi'klist # 22156
S8 Arheesy)

Analyst Signature Date Analyst Signature PDate

Data Entry Comments:

S= Workli&t Slot Number, R = Replicate Number, A = Aliquot Code.
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Peb 19,1998 2:34P - WAC 2225 LAB ROOM 2F BACKSIDE N d0T R 229
02/04/98 13:23 . HNF-SD-WM-DP-294 REV. 0 . Page: 1

*%  LABCORE Data Entry Template for Worklist# 22157
Analyst: 3¢/  Tnstrument: CARB2 Book# —{\C . ASN/3- 3
Method: LA-342-100 Rev/Mod ~ - - TG 26l -

Worklist Comment: S302 GRAB1, @TICTOC1, STD: TIC='1.0mL, TOC= 0.200mL skw

S Type Sample# R A Test . Matxrix Group#  Project

1 BLNK ’ . @TICTOCL LIQUID ' -

2 STD @TIéTOCl i.uIQUID

3 SAMPLE - 898T000376 0 © @TICTOC1 LIQUIb 98000081 S-302 GRAB1

Analytes Requested: TIC-02 , TOC-02

4 DUP $98T000376 0O @TICTOCL LIQUID

5 SPK $98T000376 0  @TICTOCL LIQUID
6 SAMPLE - S98T000377 0  @TICTOCL .LIQUID . 98000081 S-302 GRABL

Analytes Requested: TIC-02 , TOC-02

7 DUP’ $98T000377 0 @TICTOC1 LIQUID

- Final page for worklist # 22157

%> yst Signature D% ) Analyst Signature Date

~ 2-29g

DataEntryCOmme'l_tS-'m \QL qud ’f'h Wl QQJ%

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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‘HNF-SD-WM-DP-294 REV. 0

WORKBOOK PAGE: BLANK1
TIC/T OC: LA-342 100 (F-1) LIQUIDS TIC TOC

w5 [Sample Size inmL (SS)
Dilution Factor (DF) ;
%illug of Carbon in Sample (C1) 9.5 25.4
ug of Carbon from Baseline (C2) 3.7 29.7

0.0000

ug of Carbon =|C1-C2|

TIC ' TOC
5 40
it 5.80E+00 4.30E+00
BX103/S302
mﬁt?ﬁa By RCJ Date. 02120798 1
[Signature of Chermist: ) = Rolhypedle Date: 2/Z2/78 |

BLANK.WB1 REV 1.0 342100ML
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HNF-SD-WM-DP-294 REV. 0

WORKBOOK PAGE: STD2

TICITOC LLA-342-100 (F-1) LIQUIDS TIC - TOC
] Sample Size in mL : (SS) 0.2000
Ditution Factor (DF) |+ A

Final Coulometer Reading in ug

(c1)

1g of Carbon from Baseline

(€2

3% Standard Book Number 25N12B 26N12C
Standard Value (ug/mi) 602 3000
QC Actual in pg/mL = Standard Value (gg/mL)
#| QC Found in pg/mL = (C1-C2) *DF / §$
QC Found in pg/mL for TIC =5 if C1 < C2
| QC Found in pg/mL for TOC = 40 if C1 < C2
% Recovery = QC Found / QC Actual * 100
T ~T0G
33 Method Detection Limit in ug/mL 5 40
QC Actual in ug/imL 6.02E+02 3.00E+03
%92/QC Found in pg/mL 6.00E+02 2.76E+03
_BX103/8302.: 7 %|Percent Standard Recovery 99.7 92.1
fiData Entered By: — RCJ Date: 0272098 ||
|[Signature of Chemist: (200 Xl e flC Date:. 2/ ZS[/’/H |

STANDARD.WB1 REV 1.0

342100ML
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HNF-SD-WM-DP-294 REV. 0

WORKBOOK PAGE: SPIKE7

TICITOC LA-342 100 (F-1) LIQUIDS

Sample Volume in mL

(S9)]:

Final Coulometer Reading in pyg

CN;

[§p|ked Vial Data

22%lISample Volume in mL (SPK SS) 0.1000 0.1000
mount of Spike Std. in mL (SPK VOL) 0.500 0.100
Z|Final Coulometer Reading in pg (C2) 1155.5 899.5
Spike Book Number 25N12B . 26N12C
Spike Standard Value in pg/mi (SPK CONC) 602 3000

TIC TOC
QC Actual in ug/mL 6.02E+02 3.00E+03
QC Found in pg/mL 5.79E+02 3.00E+03
|Percent Spike Recovery 96.1 99.9|
Data Entered By: RCJ Date:  02/20/98
Signature of Chemist: Ul Yoluged).  pate: 2,/25’{/ 95

SPIKE.WB1 REV 1.1 342100ML
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HNF-SD-WM-DP-294 REV. 0

WORKBOOK PAGE: SAM8

TIC/TOC LA-342-100 (F-1) LIQUIDS
2 ; |Sample Size in mL (SS)
Dilution Factor (DF)§-
B¥|ug of Carbon in Sample' {C1)
ug of Carbon from Baseline (C2)§+
pug of Carbon/mL = (C1-C2) * DF /SS
Hg of Carbon/mL for TIC = § if C1 < C2
NOTE: FOR TOC: The Reported Resultis < 40.
. TIC TOC
Method Detection Limit in yg/mL 5 40
of Carbon/mL Note: < 1.11E+02 4.00E+01
Data Entered By: RCJ Date: 02/20/98
Signature of Chemist: (2 QSde’/ﬂ,\ Date: 2/2.3/98
B [ 4

SAMPLEWB1REV10 342100ML
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HNF-SD-WM-DP-294 REV. 0

WORKBOOK PAGE: DUP9

TIC/TOC : LA-342-100 (F-1) LIQUIDS

5 i|Sample Size inmL (SS)
Dilution Factor . . DR}

rkLiStZ5 % ug of Carbon in Sample ] (c1)
22156 |1g of Carbon from Baseline ~(Cy)f

3 [Known pg of € from Original Sample

ug of Carbon/mL = (C1-C2) * DF/SS
Hg of Carbon/mL for TIC = §if C1 < C2

pg of Carbon/mL for TOC = 40 if C1 < C2

TIC TOC
5 40

) ] < 1.11E+02] - 4.00E+01
BX10313302 : )

Data Entered By: ) - RCJ 4 Date: 02/20/98
Signature of Chemist: M J)dr\/t[f dé(,\ Date: Z/ 23/38
SAMPLEWB1 REV 1.0 342100Mi. I !
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HNF-SD-WM-DP-294 REV, 0

WORKBOOK PAGE: SPIKE10
.TIC/TOC LA-342-100 (F-1)

LIQUIDS

'ype iy Sample Vial Data

ample Volume in mL

GOIE

Z2s2|Final Coulometer Reading in pg

(CNY -

|§piked Vial Data

1.0000

b est Codex: fg’&[Sampl_e Volume in mL (SPK S8) 1.0000
@TICTOC1 " |[Amount of Spike Std. in mL (SPKVOL) 0.500 0.100
E iriXss 25 Final Coulometer Reading in pg (C2) 410.9) ~305.6
Spike Book Number 25N12B - 26N12C
Zl|Spike Standard Value in pg/ml (SPK CONC) 602 3000

Y TIC TOC
QC Actual in ug/mL 6.02E+02 3.00E+03
QC Found in pg/mL 5.93E+02 2.77E+03}
Percent Spike Recovery 98.5 92.5
Data Entered By: RCJ Date: 02/20/98
Signature of Chemist: Qu) &(‘MWE@A Date: %/2?/‘18

SPIKE.WB1 REV 1.1 342100ML
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HNF-SD-WM-DP-294 REVY. 0

WORKBOOK PAGE: SAM11

TICITOC LA-342-100 (F-1) LIQUIDS TIC TOC
flSample Size in mL (SS) 1.0000 1.0000
SAMPLE Dilution Factor (DF)§ S
: sug of Carbon in Sample (C1) 100 245
1g of Carbon from Baseline (C2)}. .7
pg of Carbon/mL =(C1-C2)* DF/ SS
pg of Carbon/mL for TIC=5if C1<C2
pg of Carbon/mL for TOC = 40if C1 < C2
NOTE: FOR TOC: The Reported Result is < 40.
TIC TOC
Method Detection Limit in pg/mL 5 40
ple i of Carbon/mL. . Note: < 9.63E+01 4.00E+01
BX103/8302"
Data Entered By: RCJ Date: 02/20/98 _
Signature of Chemist: 2 ;&d/\/\n(’&u Date: /2398
" SAMPLEWB1 REV 1.0 342100ML 7
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HNF-SD-WM-DP-294 REV. 0

WORKBOOK PAGE: DUP12
TICITOC LA-342-100 (F-1) LIQUIDS

TOC

sasElSample Size inmL (SS)

1.0000

Dilution Factor (DF)} -

g of Carbon in Sample (c1)

g of Carbon from Baseline

16.6
T

£3%|Known pg of C from Original Sample

pg of Carbon/mL for TIC=5if C1 < C2
Hg of Carbon/mL for TOC = 40 if C1 < C2

SAMPLE.WB1 REV 1.0

342100ML

149

NOTE: FOR TOC: The Reported Resultis < 40.
; TIC TOC
Method Detection Limit in ug/mL 5| 40)°
ample of Carbon/mL Note: < 9.56E+01 4.00E+01
BX103/S302:
Data Entered By: RCJ Date: 02/20/98
Signature of Chemist: (2w ddner ﬂOb\ Date:  2./2.3/9%
/ ] !




Feb. 10,1998  2:35PM - WHC 2225 LAB ROOM 2F BACKSIDE © Ne 1871 P 4/29
HNF-SD-WM—DP-294 REV, 0

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0
. <<< BLANK ANALYSIS >>>

Sample: BASE 2 . - Date: 02/17/98. =  Time: 19:41:22
Sample Sige = 1 ulL Analyst : SL, HOOD
- Dil Factor = 1 : ) Min Readings = 22
Blank ID # = BASE 2 @ . swores tesgs” Max Readings = 22
Blank Value = N/A - .. % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 ' 0.51 : 0.00
2 1.01 75.00
3 1.51 42.86
4 2.00 12.50
5 2.50 20.00
6 ’ 3.00 16.67
7 3.50 7.69
8 4.00 27.78
9 . 4.59 0.00
10 5.00 0.00
11 : 5.50 ° 5.26
i2 6.00 9.52
13 6.50 4.55
14 ‘ . 7.00 8.33
15 7.50 4.00
16 8.00 . 7.41
17 i .8.50 3.57
18 92.00 6.67
13 9.50 . 6.25
20 . 10.00 3.03
21 10.50 5.71
122 11.00 5.41
BLANK VALUE = 3.7 mlcrograms carbon .
+3.4E-01 ug/min Carbon

BLANK FACTOR.= 3.7 / 10 99609

SIGNATURE BELON REP RCStNTS Oht:\/i‘,OAL ECHNGLOGIST/ CHEMIST THAT
EOV:’LE TED/ \/ERI':&:D THE. CAL}BRATIOM/ ANALYSIS ON PAGES /5D T0 [ ).

Sample Run .Bi_/://,; )bw 4&1@0@ W W

HOOD 00002 .




Feb, 19,1998  2:36PY - WHC 2225 LAB ROOM 2F BACKSIDE v No. 1071 P 5/29

HNF-SD—WM—DP-294 REV. 0
- TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC.REV 2.0
<<< BLANK ANALYSIS >>>

Sample: BASE 2 ‘ ' Date:, 02/17/98 " Time: 19:54:12
Sample Size = 1. uL . u' ) “vs’ - Analyst : SL HOOD
- Dil Factor = 1 ) .- . -+ Min Readings = 22
Blank ID # = BASE 2 " . - % Max Readings = 22
Blank Value = N/A . . leference = 10
== Reading ==== Analy31s Time ==== Coulometer ==== % leference ==
. 1 : 0.51 0.80 .0.00
"2 1.01° : ) 83.33
3 1.51 53.85
4 2.00 30.20
5 2.50 17.22
6 3.00 10.45
7 . 3.50 6.07
8 4.00 4.89
9 - 4.50 . 3.85
10 5.00 3.70
11 5.50 2.41
12 6.00 2.35
13 6.50 1.92
14 7.00 2.26
15 "7.50 1.48
16 8.00 1.46
17 8.50 1.44
18 9.00 1.42
19 . 9.50 -1.40
20 10.00 1.38
21 10.50 1.36
22 11.00 1.01
BLANK VALUE = 29.7 mlcrograms carbe W
BLANK FACTOR = 29.7 / 10 99976 =, +2,70E+00 ug/min Carbon
<<<< WARNING - BLANK VALUE EXCEEDSA_. ¢ g/mln Carbon!!!li>>>>

Sample Run By: - ...
: SL HOOD. |-.. 00002




Feb. 19,1998 2:36PH

Saﬁple:

STD 23 Date:v02/17/98: Time: 20:08:13
Sample Size = 1000 ul Analyst @ SL HOOD
Dil Factor = 1 Min Readings = 22
Blank ID # = ’ TELT ° Max Readings = 22
Blank Vvalue = .34 ug/minute C % Difference = 10

== Reading ==== Analysis Tlm ==== Coulometer ==== % Difference ==

’ 1 0.51 :0.30 0.00
2 1.01 61.00 99.51
3 1.51 77.66
4 2.00 37.01
5 2.50 17.48
6 3.00 7.67
7 3.50 3.36
8 4.00 1.18
9 4.50 0.43
10 5.00° 0.15
11 -5.50 0.13
12 6.00 0.07
13 6.50 0.13
14 - 7.00. 0.02
15 7.50 0.07
16 8.00 0.05
17 8.50 0.05
18 9.00 0.07
19 9.50 0.05
20 10.00 0.05
21 .10.50 0.07
22 11.00 0.05

USER INPUT BLANK VALUE N
BLANK VALUE = 3.739917 ‘micrograms carbon

BLANK FACTOR =

SAMPLE RESULTS:

( 603.9 - 3.739253. )(1)/(1000)
( 603.9 - 3.739253 )(1)/(10001(12)

e

sampte Run 5y: Aum Rwstmgt

s i>-0

3.739917 / 10 99976'

- WHC 2225 LAB ROOM 2F BACKSIDE

HNF-SD-WM-DP-294 REV, 0

TIC- -TOTAL INORGANIC CARBON ANALYSIS REPORT
TIiCcTOC REV 2.0

*SL HOOD

52

+3.4E-01 -

No. 1071

P 6/29

ug/min Carbon

+6.002E-01 g/L Carbon

+5.001E-02 Molar Carbon

00

002



Feb. 19. 1998  2:37PM - WHC 2225 LAB ROOM 2F BACKSIDE 0.1671 P 7/28

- HNF-SD-WM-DP-294 REV, 0

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: STD 2 - Date:; 02/17/98.. Time: 21:36:28
Sample Size = 200 ulL . o Analyst : SL, HOOD
Dil Factor =1 “w. - Min Readings = 22
Blank ID # = - =. - . Max Readings = 22
Blank Value = 2.7 ug/minute;c.?} .-_ % Difference = 10

== Reading ==== Analysis T1m s=== Coulomete ==== % Différence ==

1 0.51 0.30 0.00
2 1.00 ..1.90 84.21
3 1.50 . - ,'355,30 96.56
4 2.00 200,00 72.35
5 2.50 P o 387710 48.33
6 3.00° 499.90 . 22.56
7 3.50 547.20 8.64
8 4.00. S 564,80 3.12
9 4.50 . ..~ 570.80 1.05
10 | 5.00 573.50 . 0.47
11 5.50 575.00 - 0.206
12 6.00 . 576,00 C T 0.17
13 6.50 oo - B76.90 0.16
14 7.00 .. 577.80 0.16
15 7.50 -: - 'B578.49Q . v ~0.10
16 8.00 o 579.10 0.12
17 8.50 ) 579.60 0.09
18 1 9.00 | . .- /580.20 0.10
19 9.50 LT 580,70 ’ 0.09
20 10.00 . o . BBl.s40 T 0.12
21 -10.50 581.70 - 0.05
22 11

.00 582.20 0.09

USER INPUT BLANK VALUE L
BLANK VALUE = 29.69934 micrograms carbon ’ .
BLANK FACTOR = 29.69934 / 10.99976.7=." . +2.7E+00 ug/min Carbon

SAMPLE RESULTS:
( 582.2 - 29.69407 ) (1)/(200)

+2.763E+00 g/L Carbon
( 582.2 - 29.69407 ) (1)/(200) (12)

+2.302E-01 Molar Carbon

II 1

Sample Run By: < M M : 5 @Eﬁl —
- SL HOGD 00002
oDl = M-
'fifit}:”




Feb. 19. 1998  2:37PM - WHC 2228 LAB ROOM 2F BACKSIDE

TICTOC REV 2.0

No. 1071 P 8/29
. HNF-SD-WM-DP-294 REV, o
TIC- TOTAL INORGANIC ‘CARBON ANALYSIS REPORT

Sample: BLK 2 Date: 02/17/98 Time: 21:51:24
Sample Size = 1 uL - S Analyst SL HOOD
Dil Factor = 1 ’ E . Min Readings = 22
Blank ID # = RR -1 Max Readings = 22
Blank Value = .34 ug/minute C_ . _ﬁ % Difference = 10

== Reading ==== Analysis Time ==== Coulometér ==== % Difference ==

1 . 0.51 . . 0.20 0.00
2 1.00 1.40 85,71
3 1.50 . . 3.20 56.25
4 2.00 S 3480 15.79
5 . 2.50 EEEET 4.50 15.56
6 3.00 © 4.80 6.25

7 3.50 : 5.10 5.88
8 4.00 .. .'5.40 5.56
.9 . 4,50 <o BLT70 5.26
10 : 5.00 . . -6.00 5.00
11 5.50 . “6.30 4,76
12 6.00 - Vi .6.,60 4.55
13 : 6.50 - N 6.80 2.94
14 7.00 . . " 7.10 4.23
15 7.50 e L - 7.40 4.05
16 . 8.00 - 7.70 3.90
17 8.50 : 8.00 3.75
18 ’ 9.00 - 8.20 2.44
18 . 9.50. - .t . B.e60 4,65
20 10.00 A 8.90 3.37
21 . 10.50 “9.10 2.20
4.21

22 11.00 9.50

USER INPUT BLANK VALUE . ) '
BLANK VALUE = 3.739917 micrograms carbon )
BLANK FACTOR = 3.739917 / 10. 99976

SAMPLE RESULTS:
( 9.5 - 3.738714 )(1)/(1)
( 9.5 - 3.738714 ) (2) /(1) (12)

Sample Run By:: !

+3.4E-01 ug/min Carbon

_ +5.8E+00
+4.8E-01

‘ST HOOD ™

154

000

02

g/L Carbon
Molar Carbon



Feb. 19,1998  2:37PM . WHC 2225 LAB ROOM 2F BACKSIDE 0. 1071 P 9/29.

‘HNF-SD-WM-DP-294 REYV, O

TOC-* TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2:0

Sample: BLK 2 . : Date:=02/17/9£ : Time: 22:04:09
Sample Size = 1 uL . . Analyst s SL HOOD
Dil Factor =1 ) ) .. - Min Readings = 22
Blank ID # = B : ' . .Max Readings = 22
Blank Value = 2.7 ug/minute C . % Difference = 10

== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==

.1 0.51 . .0.50 0.00
2 1.01 . 1.30 ] 61.54

3 1.50 L B5L20 - 75.00

4 . 2.00 i 9,30 24.09

5 - 2.50 .- £2.70 26.77

3] 3.00 14.80 o 14.19

7 3.50 16.30 9.20

8 4.00 T e B/ A Yo : 7.39

9 - 4.50 .0 18,60 . 5.38
10 i 5.00 .- 19.40 . S 4.12
11 - 5.50 : 19.90 : : 2.51
12 6.00 | 20.60 : 3.40
i3 ) 6.50 . - "21.00 1.90
14 7.00 21.50 . 2.33
15 7.50 cx . 22,00 . 2.27
16 . 8.00 22.50 2.22
17 8.50 - . 22.90 . 1.75
18 9.00 : - 23.40 ) 2.14
19 9.50 oo . 23.90 2.09
20 : 10.00 . 24.30 o . 1.65
21 10.50 - .24.80 : 2.02
22 11.00 ) © 25.40 N 2.36

USER INPUT BLANK VALUE . :
BLANK VALUE = 29.69934 micrograms carbon |

BLANK FACTOR = 29. 69934 / 10.99976 . =’ +2.7E+00 ug/min Carbon

SAMPLE RESULTS:
( 25.4 = 29.69176 ) (1)/(1)

< 5.00 E-3 g/L Carbon
(25.4 - 29.69176 ) (1) /(1) (12)

< 4.17 E-4 Molar Carbon

i n

Sample Run By:

8L HOOD » 00002

155




HNF-SD-WM-DP-294, REV. O

THIS PAGE INTENTIONALLY LEFT BLANK



HNF-SD-WM-DP-294, REV. 0

THIS PAGE INfENTIONALLY LEFT BLANK

15%



HNF-SD-WM-DP-294, REV. 0

THIS PAGE INfENTIONALLY LEFT BLANK

158



HNF-SD-WM-DP-294, REV. .0

THIS PAGE INfENTIONALLY LEFT BLANK

159



HNF-SD-WM-DP-294, REV. 0

THIS PAGE INfENTIONALLY LEFT BLANK

150



HNF-SD-WM-DP-294, REV. O

THIS PAGE INfENTIONALLY LEFT BLANK

4 4



HNF-SD-WM-DP-294, REV. 0

THIS'PAGE'INfENTIONALLY LEFT BLANK

162



HNF-SD-WM-DP-294, REV. O

THIS PAGE IN'I;ENTIONALLY LEFT BLANK

163



Feb. 161998  2:4(PK - WHC 2225 LAB ROOM 2F BACKSIDE : ) No 10671 P 18/29
. ' HNF-SD-WM-DP-294 REV, 0 ‘

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
’ TICTOC REV 2.0

Sample: S98T00204 SPK Date: 02/18/98 Time: 01:16:09
Sample Size = 1 ul . o Analyst : SL HOOD .
Dil Factor = 1 : . - Min Readings = 22
Blank ID # = s Max Readings = 22
Blank Value = .34 ug/minute ‘¢ - : % Difference = 10

== Reading ==== Analysis Timé ===o Coulometer ==== % Difference ==

1 0.51 : 0.50 X 0.00
2 1.01 4.60 ) " 89.13
3 1.50 . 143.80 96.80
4 2.00 .- . 465,60 ’ 69.12
5 2.50 T 975,70 . 39.98
6 3.00 972.70 20.25
7 3.50 + 1069.00 h 9.01
8 4,00 e - "1114.40 4.07
9 4.50 . " 1133.80 1.71
10 . 5.00 : 1141.30 0.66
11 5.50 1144.20 0.25
12 6.00 . 1146.10 0.17
13 6.50 1147.40 0.11
14 7.00 o 1148.70 0.11
15 7.50 . 1149.70 Q.09
16 8.00 1150.80 0.10
17 - 8.50 : 1151.70 0.08
18 2.00 1152.5¢0 0.07
19 9.50 L 1153.20 - 0.06
20 10.00 .+ 7 1154.30 0.10
21 10.50 1154.90 0.05

22 ' "11.00 . 1155.50 ’ 0.05

USER INPUT BLANK VALUE
BLANK VALUE = .3.739917 mlcrograms carbon . .
BLANK FACTOR = 3. 739917 / 10. 99976 ::", +3.4E-01 ‘ug/min Carbon

SAMPLE RESULTS:
( 1155.5 - 3.%39549 ) (1) /(1)

+1.1518E+03 g/L Carbon
{ 1155.5 - 3,739549 ) (1) /(1) (12).

+9.5980E+01 Molaxr Carbon

Sampleé Run B?r

ST HobD 06003

ook

.Hlb.j - S0 3;1\ 39'/19/6 164



Feb. 19.1998  2:42PM - WHC 2225 LAB ROOM 2F BACKSIDE No. 1070 P 19/29

HNF-SD-WM-DP-294 REV, ¢

TOC- TOTAL ORGANIé’CARBON ANALYSIS REPORT
© TICTOC REV-2.0

Sample: S98T00204 SPK ™  Date: 02/18/98 ‘Time: 01:29:26
Sample Size = 1 ul ©.7 - = " pnalyst : SL "HOOD
Dil Factor = 1 . L Min Readings = 22 .
Blank ID # = . - Max Readings = 22
Blank Value = 2.7 .ug/minute C - % Difference = 10

== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==

1 0.51 : 0.70 0.00
2 ©1.01 6.20 88.71
3 1.50 . 84.50 92.66
4 . 2.00 C i 271.40 68.87
5 2.50 @ B ©529.00 - 48.70
6 3.00 710.60 25.56
7 3.50 - 787.00 10.84
8 4.00 - -7 839.00 . 5.01
g 4.50 - 861.50 . 2.61
10 5.00 - 872.50 1.26
11 _ 5.50. 878.60 0.69
12 N 6.00 . . 882.50 ) . 0.44
13 © 6.50 L 885.30 0.32
14 . 7.00 .. .- 887.50 0.25
15 . 7.50 : 889.30 ' 0.20
16 8.00 891.10 0.20
17 8.50 ) 892.80 - - 0.19
18 9.00 " 894.20 0.16
19 9.50 - . 895.50 ) 0.15 .
20 " 10.00 - " 897.00 0.17
21 10.50 - 898.40 . 0.16

22 . . 11.00 899.50 0.12

USER INPUT BLANK .VALUE L
BLANK VALUE = 29.69934 micrograms carbon

.g/L Carbon
Molax¥ Carbon

BLANK FACTOR = 29.69934 / 10.99976 ‘= . +2.7E+00 ug/min Carbon
SAMPLE RESULTS: . :
(899.5 - 29.6919 ) (1)/(1) = +8.698E+02
(-899.5 - 29.6919 ) (1)/(1) (12) -= ) +7.248E+01
<<<< WARNING - BLANK VALUE EXCEEDS 1:5 ug/min Carbon!!!!lssss>
Sample Run By: L : :
SL HOOD - _ 00002

. 00 W & WDy : _
R 0w spe g 165



Feb 191998 2:42PM . WHC 2225 LAB ROOM 2F BACKSIDE C N 1071 P 20/29
. HNF-SD-WM-DP-294 REV, ¢

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
' TICTOC REV 2.0

Sample: S98T000376 Date: 02/18/98 Time: 01:41:42
Sample Size = 1.uL o " Rnalyst SL HOOD
Dil Factor-- = 1 ’ Min Readings = 22
Blank ID # = ’ : - . . Max Readings-= 22
Blank Value =' .34 ug/minute C - % Difference = 10

== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==

1 : 0.51 ’ 0.80 0.00
2 1.01 : 1.90 . . 57.89
3 1.50 . 22.10 ° 91.40
4 2.00 N © 55.70 60.32
5 2.50 LT 82,40 © 32.40
3 ) . 3.00 . 97.40 15.40
7 3.50 104.10 6.44
8 4.00 . .. -106.90 2.62
9 4.50 : 108.20 : 1.20
10 _ 5.00 109.10 . 0.82
11 5.50 109.60 0.46
12 : 6.00 . 110.00 0.36
13 ’ . 6.50 110.40 . 0.36
14 7.00 i10.90 . 0.45
15 7.50 o “111-.40 ’ . 0.45
16~ . " . 8.00 . 111.80 0.36
17 8.50 . 112.30 ; 0.45
18 9.00 112.80 - 0.44
19 9.50 .. 113.20 . 0.35
20 10.00 . " 113.60 . 0.35
21 10.50 114.00 - 0,35

22 11.00 - 114.50 ) 0.44

USER INPUT BLANK VALUE .
BLANK VALUE = 3.739917 micrograms carbon . S
BLANK FACTOR = 3,739917 / 10.99976 = +3.4E-01 ug/min Carbon

SAMPLE RESULTS:
( 114.5 - 3.739943 ) (1) /(1

+1.108E+02 g/L Carbon
(114.5 - 3.739943 ) (1) /(1) (12)

+9.230E+00 Molar Carbon

Sample Run By: o : .
SL HOOD . 00002

WOz Ay
. 166



Feb. 19, 1998

2:42P4 -

Sample: S98T000376 .Date:
Sample Size = 1 ulL
Dil Factor "= 1
Blank ID # =
Blank Value'= 2.7 ug/minute C
== Reading ==== Analysis Time =
: 1 0.51
2 1.01
3 1.50
4 - 2.00
5 - 2.50
6 3.00
7 3.50
8 4.00
S 4.50
10 5.00
11 5.50
12 6.00
13 6.50
14 7.00
15 "7.50
16 8.00
17 8.50
18 9.00
19 9.50
20 10.00
21 10.50
22

USER INPUT BLANK VALUE

BLANK VALUE =
BLANK FACTOR

SAMPLE RESULT

( 28.2 -~ 29,6919 ) (1) /(1)
(28.2 - 29.6919. ) (1)/(1) (12) =

-
Hn

.00

WHC 2225 LAB ROOM 2F BACKSIDE . No. 1070 P 21/29

HNF-SD-WM-DP-294 REV. 0

TOC- TOTAL ORGANIC CARBON ‘ANALYSIS REPORT
TICTOC REV 2. 0

Time: 01:54:16

02/18/98
Analyst : .SL HOOD
Min Readings = 22
Max Readings = 22
% Difference = 10
=== Coulometer ==== % Difference ==
0.60 0.00
1.40 57.14
5.70 75.44
11,40 50.00
15.30 25.49
17.90 14.53
“19.40 7.73
20.50 5.37
21.40 4.21
22.10 3.17
22.50 1.78
23.20 . 3.02
.23.60 1.69
24:10 2.07 .
-.24:70 2.43
25.20 1.98
S25.70 1.95
26.20 1.91
2690 2.60
1 27.30 1.47
27.70 1.44
1 28.20 1.77

29.69934 mlcrograms carbon

= 29.69934 / 10.99976 =

S.

1

+2.7E+00 ug/min Carbon

< 5.00. E-3 g/L Carbon
< 4.17 E-4 Molar Carbon

<<<< WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carboni!!!!>>>>

et =

Sample Run By:

Qs

. 5L HOOD

167

00002



Feb. 19,1998 2:43PM . WHC 2225 LAB ROOM 2F BACKSIDE

No. 1071 P 22/29

HNF-SD-WM-DP-294 REV, 0
TIC- TOTAL INORGANIC CARBON. ANALYSIS REPORT

TICTOC REV 2.0

Sample: S98T00376 DUP  Date: 02/18/98

Time: 02:06:41

Sample Size = 1 ulL . .77 BAnalyst SL HOOD
Dil Factor = 1 ’ Min Readings = 22
Blank ID # = ' Max Readings = 22
Blank Value = .34 ug/minute C T % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51 ) 0.50 0.00
2 1.01 : - 2.40 79.17
3 1.51 22.30 89.24
4 2.00 .. " .. 56.10 60.25
5 2.50 Lo. - 82,20 31.75
6 3.00 . 97.40 15.61
7 3.50 . 104.20 6.53
8 4.00 . ... 107.20 2.80
9 4.50 -108.60 1.29
10 5.00 -7 109.30 0.64
‘11 5.50. » 109.80 0.46
12 6.00 - .. 110.30 0.45
3 6.50 - 110.60° 0.27
14 7.00 : 111.20 0.54
15 7.50 ©o 11170 0.45
16 8.00 ' 112.10 0.36
17 8.50 112,40 0.27
18 - 9.00 112.80 0.35
19 9.50 .. 113.20 0.35
20 . 10.00 . L 113.60 0.35
21 .10.50 ’ 114,10 0.44
22 11.00 114.60° 0.44
USER INPUT BLANK VALUE .
BLANK VALUE = 3,739917 micrograms carbon :
+3.4E-01 ug/min Carbon

BLANK FACTOR = "3.,739917 / 10.99976 = ..

-SAMPLE RESULTS: . :
(114.6 - 3.739266 ) (1)/(1
(114.6 - 3.739266 ) (1)/(2) (12) -

+1.109E+02 g/L Carbon |
+9.238E+00 Molar Carbon

Sample Run By: :
- ] SL HOOD

S ';\vbk<>.'ﬂg7§5

) 168

00002



'_Feb. 19. 1998 2:43PM -

WHC 2225 LAB ROOM 2F BACKSIDE

No. 1071 P, 23/29

HNF—SD—WM—DP—294 REV, 0

TOC- TOTAL ORGANIC ,CARBON ANALYSIS REPORT
: TICTOC REV 2.0

| Sample: S98T00376 DUP = Date: 02/18/98

Sample Size
Dil Factor
Blank ID #
Blank Value

== Reading ===
1

1

USER INPUT BLANK VALUE

BLANK VALUE =

Time: 02:18:59

1 ukL _Analyst : SL HOOD
1 Min Readings = 22
B . Max Readings = 22
2.7 ug/minute C ca % Difference = 10
Analysis Time ==== Coulometer ==== % Difference ==
0.51 0.30 : 0.00
1.01 1.30 - 76.92°
1.50 ©6.00 78.33
2.00 - 11,00 45 .45
2.50 15.00 26.67
3.00 i7.30 13.29
3.50 1s.70 7.49
4.00 19.50 4.10
4.50 20.30 3.94
5.00 20.90 2.87
5.50 21.50 2.79
6.00 -22.00 2.27
6.50 22,50 2.22
7.00 '23.10 2.60
7.50 23.40 1.28
8.00 24.00 2.50
8.50 24.50 2.04 "
9.00 25,00 2.00
9.50 © 25,40 1.57
10.00 25.80 1.55
10.50 126.50 2.64
11.00 26.90 1.49
29.69934 micrograms carbon
. +2.7E+00  .ug/min Carbon -

BLANK FACTOR = 29.69934 /.10.99976 .=

SAMPLE RESULTS:

( 26.9 - 29.69685 ) (1) /(1)
(26.9 - 29.69685 ) (1) /(1) (12) =

< 5.00. E-3 g/L Carbon
‘< 4.17 E-4 Molar Carbon

<<<< WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon!!!!i>>>5

Sample Run By:'

% o \wX :— %Cf7§5

. T, HOOD

169 .

00002



Feb. 19,1998 2:44PM - WHC 2225 LAB ROOM 2F BACKSIDE o. 1071 P 24429
" HNF-SD-WM-DP-294 REV O

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: S98T00376 SPK Date: . 02/18/98 Time: 02:31:56
Sample Size = 1 ul . S Analyst : SL HOOD -
Dil Factor =1 . ’ . ) - Min Readings = 22
Blank ID # = . ; Max Readings = 22
Blank Value = .34 ug/minute C % Difference = 10

== Reading ==== Analysis Time ==== Coulometer ==== % leference ==

1 0.51 . 0.40 0.00
2 1.01 4.10 . . 90.24
3 1.51 " 71.80 ' 94 .29
4 2.00 .0 ..201.50 64.37
S 2.50 To7 300,20 32.88
6 3.00 : 356.20 ’ . 15.72
7 3.50 385.90 - 7.70
8 4.00 0 398,60 3.19
9 4.50 . 402.80 1.04
10 5.00 ) 404 50 0.42
11 5.50 . 405 40 . 0.22
12 6.00 . 406.10 : 0.17
T 13 6.50 T 406,70 ¢ - ) 0.15
14 7.00 ' 407.10 0.10
15 7.50 o 407.60 - ‘0.12
16 8.00 . ) 408.20 0.15
17 8.50 ) 408.60 ) 0.10
18 9.00 409.10 0.12
19 "9.50 . ’ . 409,70 : 0.15
20 10.00 ’ 410,00 0.07
21 10.50 .410.40 ) 0.10
22 11

.00 ' 410.90 0.12

USER INPUT BLANK VALUE : ’
BLANK VALUE = 3.739917 mlcrograms carbon : S
BLANK FACTOR = 3.739917 / 10. 99976 | = +3.4E-01 ug/min Carbon

SAMPLE RESULTS: :
(410.9 - 3.739606 ) (1}Y/(1)

+4.072E+02 g/L Carbon
( 410.9 - 3.739606 )(1)/(1)(12)

+3.393E+01 Molar Carbon

no

~Sample Run B&:

8L HOOD 000032

Aty F DO



Feb. 191998  2:44PM - WHC 2225 LAB ROOM 2F BACKSIDE No. 1071 P."25/29

HNF-SD—WM—DP-294 REV. 0
TOC- TOTAL ORGANIC CARBON ANALYSIS. REPORT
' TICTOC REV 2.0

Sample: S98T00376 SPK Date: 02/18/98 Time: 02:44:28
Sample Size = 1 ulL . . " ' Bnalyst : SL HOOD
Dil Factor . =1 ) B Min Readings = 22
Blank ID # = . © Max Readings = 22
Blank Value = 2.7 ug/minute c - % Difference = 10

== Reading ==== Analysis Time ==== Coulometer ===—= % Difference ==

1 D.51 0.60 0.00
2 1.01 2.70 77.78
3 1.50 . .36.80 92.66
4 2.00 T/ A19.70 . 69.26
5 2.50 N o -209.10 ’ - 42.75
6 3.00 - 261.70 . 20.10
7 3.50 . 285.80 8.43
8 4.00 © . 294.50 2.95
9 . 4.50 . .297.10- 0.88
10 5.00 ) 298,50 0.47
11 5.50 299.50 0.33
12 © 6.00 . 300.40 - 0.30
13 6.50 300.80 0.13
14 7.00 [ 301.50 0.23
15 7.50 - . 302.10 0.20
16 8.00 . . 302.60 0.17
17 8.50 303.20 0.20
18 - 9.00 K 303.70 0.16
19 9.50 . ... 304.40 0.23
20 10.00 -0 304.60 0.07
21 '10.50 . 305.10 0.16
0

22 11.00 . : 305.60 .16

USER- INPUT BLANK VALUE : '
BLANK VALUE = 29,69934 micrograms carbon
BLANK FACTOR = 29.69934 / 10.99976 ~ =. . +2.7E+00 ug/min Carbon

SAMPLE RESULTS

( 305.6 - 29.69188 ) (1) /(1) . ‘+2.759E+02 g/L Carbon

( 305.6 - 29. 69188 Y (1) /(1) (12) = +2.299E+01 Molaxr Carbon
<<<< WARNING - BLANK.VALUE EXCEEDS 1 5 ug/mln Carbon'l"'>>>>

Sample Run By:

ST HOOD. ~ 00002

5o o\ o aghda + SO0 e

DA 171



Peb 1.1998  2:45PM - WHC 2225 LAB ROOM 2F BACKSIDE Ho. 1070 P 26/29
 HNF-SD-WM-DP-294 REYV, 0 -
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV' 2.0

P

Sample: S908T000377 Date: 02/18/98 Time: 03:23:22

Sample Size = 1 ul. -+ D2nalyst : SL HOOD
Dil Factor = 1 . Min Readings = 22
Blank ID # = ’ B Max Readings = 22
Blank Value = .34 ug/minute C P % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==

1 0.51- : 0.30 .00

2 1.01 ) 1.50 - 80.00

3 1.50 17.80 o 91.57

4 2.00 . 46.60 61.80

-5 "2.50 s 70.70 34.09

6 3.00 84,40 ’ . 16.23

7 3.50 - © 80.70 6.95

8 4.00 +93.40 2.89

9 4.50 © . .94.40 1.06

10 5.00 95,10 0.74

11 5.50 95.50 0.42

12 6.00 . 95.90 0.42

13 6.50 . 96.40 0.52

14 7.00 . 96.80 0.41

15 s 7.50 . 97.20 0.41

16 . 8.00 : $7.60° 0.41

17 8.50 ' 98.00 0.41

18 9.00 . .98.30 0.31

19 - 9.50 _ 98.80 0.51

20 10.00 - R 99.10 0.30

21 10.50 . © °99.80 0.70
0.20

22 11.00 100.00

USER INPUT BLANK VALUE
BLANK VALUE = 3.739917 micrograms carbon 5
BLANK FACTOR = '3.739917 / 10.99976 ‘= . +3.4E-01" ug/min Carbon

SAMPLE. RESULTS:
(100 - 3.738646 ) (1)/(1)

+9.626E+01  g/L Caxbon
( 100 - 3.738646 ) (1)/(1) (12)

+8.022E+00 Molar Carbon

non

Sample Run By:

ST HOOD - 600602

_SS\N&i— fq77%3 fbl? i72



Feb. 18,1998  2:45PM - WHC 2225 LAB ROOM 2F BACKSIDE : No. 1071 P 27/29
: HNF-SD-WM-DP-294 REV. 0 :

TOC- TOTALVORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: S98T000377 ' Date: 02/18/98 Time: 03:35:22
Sample Size = 1 ulL . C Analyst : SL HOOD
Dil Factor =1 . o : Min Readings = 22
Blank ID # = : . Max Readings = 22
Blank Value = 2.7 ug/minute C - % Difference = 10

== Reading ==== Analysis Time ==== Coulometer ==== % leference ==

- 0.51 £ 0.20 _ 0.00
2 . 1.01 0.90 : 77.78
3 1.50: ’ 5.20 82.69
4 2.00 o0 10.40 50.00
5 2.50 ° T R 13.60 23.53
6 3.00 . . 15.80 13.92
7 3.50 17.00 7.06
8 4.00 ’ "17.80 4.49
9 4.50 18.50 3.78
10 5.00 : -7 19.10 3.14
11 5.50 . 19.60 " 2.55
12 6.00 . " .20.20 . 2.97
13 6.50 . 20.60 1.94
14 7.00 : .21.10 - 2.37
15 . 7.50 ©21.50 : ’ 1.86
16 8.00 22.00 2.27
17 8.50 ’ 22.40 ’ 1.79
18 9.00 ’ - 22.80 ' . 1.75
19 9.50 . - 123.10 . 1.30
20 10.00 . 23.60 2.12
21 10.50 - 24.20 . 2.48
22 11

.00 24.50 _ 1.22

USER INPUT BLANK VALUE A
. BLANK VALUE = 29.69934 mlcrograms carbon .
BLANK FACTOR = 29.69934 / 10.99976 - =. +2.7E400 ug/min Carbon _

SAMPLE RESULTS -

( 24.5 - 29.68962 ) (1) /(1) . ] < 5.00 E-3 g/L Carbon
(2¢.5 - 29.68962 ) (1) /(1) (12) = < 4.17 E-4 Molar Carbon
<<<< WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbont!!!is>>>>

Sample Run By:

o ST HOOD . 00002
35 = [mdl = ‘,97733' _




(Feb 191998 2:45PM-- WHC 2225 LAB ROOM 2F BACKSIDE

TIC- TOTAL INORGANIC CARS

TICTOC REV. 2. Y

No. 1071 - P 28/29

HNF-SD-WM-DP-294 REV. 0
ON ANALYSIS REPORT

Sample: S98T00377 DUP Date: 02/18/98 Time: 03:48:53 )
Sample Size = 1 ulL - Analyst SI. HOOD
Dil Factor '= 1 Min Readings = 22
Blank ID # = . ) Max Readings = 22
Blank Value = .34 ug/minute C % Difference = 10

== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==

1 0.51 0.00 ~0.00
2 1.00 2.10 100:.00
3 1.50 23.50° 91.06
4 2.00 ©.52.90" -55.58
S 2.50 - 173.80 28.32
6 3.00 . 85.60 13.79
7 3.50 90.40 5.31.
8 4.00 . 92.50 2.27
9 4.50 .93.60 1.18
10 5.00 94.10 0.53
11 5.50 94.60 0.53 -
12 6.00 94.90 0.32
13 6.50 95.40 - 0.52
14 7.00 95.90 " 0.52
15 7.50 ' 96.30 0.42
16 8.00 96.70 0.41
17 8.50 97.10 0.41
18 2.00 97.60 0.51
19 9.50 ~ . .98.10 - 0.51
20 10.00 9840 - 0.30
21 10.50 98.80 - 0.40
22 - 11.00 99.30 0.50

USER INPUT BLANK VALUE

BLANK VALUE = 3.739917 micrograms carbon - .

BLANK FACTOR = 3.739917 / 10.99976 : . = +3.4E-01 ug/min Carbon

SAMPLE 'RESULTS: . .

(199.3 - 3.738978 ) (1) /(1) .= +9.56E+01 g/L Carbon

(99.3 - 3.738978 ) (1) /(1) (12) = +7.96E+00 Molar Carbon

Sample Run By:
. ’ 00002

55

-

~

[ = | ﬁ’/é@

ST, HoOD

174




Feb. 19,1998  2:46PM - WHC 2225 LAB ROOM 2F BACKSIDE - No. 1071 B 29/29
: - HNF-SD-WM-DP-2904 REV.0

' TOC TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: S98T00377 DUP Date: 02/18_/A9é Time: 04:01:17

Sample Size =1 ul . ’ T Analyst SL HOOD
Dil Factor = 1 : Min Readings = 22
Blank ID # = . . ) - Max Readings = 22
Blank Value = 2.7 ug/minute C ' % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51 0.20 0.00
2 1.00 : 0.50 60.00
3 1.50 . . l.10 54.55
4 2.00 ’ 1.70 ’ 35.29
5 - 2,50 o .- 3.80 55.26
6 " 3.00 6.20 ’ 38.71
7 3.50 . '8.40 : T 26.19
8 4,00 . 9.50 11.58
9 4.50 10.60 . 10.38
10 . '5.00 o d1.10 » "4.50
11 . 5.50 "11.70 5.13
12 : 6.00 . ..12.20 : . 4.10
13 6.50 12.70 . - 3.94
14 7.00 13.20 . 3.79
15 7.50 13.50 : . 2.22
16 8.00 : ‘14,10 : 4,26
17 8.50 14.30 1.40
18 ' 9.00 14.80 3.38
19 9.50 15.20 . S 2.63
20 ) 10.00 B - 15:60 2.56
21 10.50 15.90 | 1.89

22 ) 11.00 16.60 4,22

USER INPUT BLANK VALUE L
BLANK VALUE = 29.69934 micrograms carbon
BLANK FACTOR = 29.69934 / 10. 9997¢ =: . +2.7E+00 ug/min Carbon

SAMPLE RESULTS: ’
(16.6 -~ 29.69683 ) (1) /(1) ] : < 5.00 . E-3 g/L Carbon
(16.6 - 29.69683 ) (1) /(1) (12) = ’ < 4,17 - E~4 .Molar Carbon
<<s< WARNING - BLANK VALUE EXCEEDS 1.5 ug/mln Carbont!i!1>>>>

]

Sample Run By;

SL HOOD © . 00002
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worklistdata Versidn 1.0 05/15/96 Page: 1
02/17/98 08:33 HNF'SD'WM‘DP’294 REV. 0

LABCORE Completed Worklist Report for Worklist# 22158

Analyst: slh Instrument: CARB2 Book# Tic 25niz8
) Yoo zé6n2C

Method: L A{34Z~100 Rev/Mod __ &1

Worklist Comment: S302 GRAB1, @TICTOC1, STD: TIC= 1.0mL, TOC= 0.200mL skw

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

@TICToCl TOC-02 LIQUID 3.00E+03 2.69E+3 89.667 % Racovi

4 DUP S98T000378 0 @TICTOCL TOC-02 LIQUID <4.00B+1 <4,00B+1 RPD

5 SPK 598T000378 0 @TICTOC1 TOC-02 LIQUID 1.00E+02 9.14E+01 91.400 % Recovery

Final page for worklist# 22158

2/ Dbl 2/t

Analyst Signature Date Analyst Signature Date

2/\1/98

Reviewer Sigfiature Date

Units shown for QC (BLK/BKG) may not reflect the actual uynits.
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Feb. 01998 [:37AM  WHC 2225 LAB ROOM 2F BACKSIDE No. 0740 P 1/14

“ou0as 1323 © HNF-SD-WM-DP-294 REV. 0 e
o LABCORE Data Entry Template for Worklist# 22158

Amalyst: . SAJf  Iostrument: CARB2 Book# -1 ASNI>- B
Method: LA-342-100  Rev/Mod . - ol e
Worklist Comment: S302 GRAB1, @TICTOC1, STD: HC= 1.0mL, TOC= 0.200mL skw

§ Type Sample# R A Test Matrix Group# . Project

1 BLNK @TICTOC1 LIQUID

2 STD @TICTOCL LIQUID

3 SAMPLE 898T000378 O @TICTOCl LIQUID . .98000051 §-302 GRAB1

Analytes Requested: TIC-02 , 'TOC-02
4 pup $98T000378 0 @TICTOC1 LIQUID

5 SPK S98T000378.0 @TICTOC1 LIQUID

Final page for worklist # 22158

Analyst Signature @ate ~ Analyst Signature Date

2-65%

Data Entry Conments:

S — Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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Feb, 01098  {:30AM  WHC 2225 LAB ROOM 2F BACKSIDE Mo 0740 P 5/14

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT

TICTOC REV 2.0 HNF-SD-WM-DP-294 REV. 0
Sample: STD 2 Date: 02/05/98 Time: 23:17:48
. Sample Size = 1000 ulL S . Analyst : SL HOOD
Dil Factor =1 " o Min Readings = 22
Blank ID # =" a Max Readings = 22
Blank Value = .79 ug/minute C o % Difference = 10
== Reading ‘==== Analysis Time ==== Coulometer ==== % Difference ==
1 . 0.51 0.50 0.00
2 1.00 ’ -0.80 : . 37.50
3 1.50 o 7.40 89.19
4 - 2.00 .0 58.50 - 87.35
5 2.50 S 1157080 ) . 62.93
6 3.00 . 270,50 41.66
7 3.50 373.80: 27.64
8 4,00 - 454 .30 17.72
9 4.50 510.00 10.92
10 5.00 ) : 542.60 6.01
11 5.50 - 560.80 ’ 3.25
12 6.00 . " 569.50 1.53
- 13 6.50 : 573.50 0.70
14 7.00 575.70 - 0.38
15 7.50 - . 576.90 B 0.21
16 ) 8.00 577.90 ’ 0.17
17 8.50 - "578.60 0.12
18 9.00 579.10 0.09
19 - 9.50 B 579.60 0.08
20 10.00 HEN . 580.00 ’ 0.07
21 10.50 ’ ~ 580.50 0.09
22 11.00 ' 581.00 0.09
USER INPUT BLANK VALUE
BLANK VALUE = 8.689133 micrograms carbon .
BLANK FACTOR = 8.689133 / 10.9989 = +7.9E-01 ug/min Carbon

SAMPLE RESULTS:
( 581 - 8.689035 ) (1)/(1000)

. +5.723E-01 g/L Carbon
( 581 - 8.689035 ) {(1)/(1000) (12)

+4.769E-02 Molar Carbon

non

- Sample Run By: S’UHD’Dd /%ooﬂ'\ﬂ{kj»

SL HOOD ~7 00002

o . e "
RE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THA
81(()5I\I}IISEEJTED/VERIF1ED THE CALIBRATION/ANALYSIS ON PAGES 17§70 .

5‘& -1 wﬁ;,&//z—ﬁ
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Feb. 8 1898  1:39AM WHC 2225 LAB ROOM 2F BACKSIDE ' No. 0740 P 6/14
: : HNF-SD-WM-DP-294 REV. 0

TOC- TOTAL ORGANIC CARBON ANALYSIS REPOR
TICTOC REV'2.0

Sample: STD 2 Dateﬁ‘Dé/OS/SS._' Time: 23:31:49

Sample Size = 200 uL ' % S Analyst : - SL HOOD
Dil Factor =1 ' : . Min Readings = 22 .
Blank ID # = . * ! Max Readings = 22
‘Blank Value = 3.53 ug/minute C - - - '+ - % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51 0.60 . 0.00
2 1.01 ) . l.00 © 40.00
3 1.51 - - 1.50 .- 33.33
4 - 2.00 i 76,00 75.00
5 - 2.50 e - 28050 78.95
6 . 3.00 88.30 67.72
7 3.50 193.80 ‘54 .44
8 4.00 S -320.50 39.53
9 ' 4.50 ’ 429.30 - . 25.34
10 5.00 499.00 13.97
11 5.50 537.70 7.20
12 6.00 . 556 .90 .3.45
13 .6.50 " .. 565.00 1.43
14 7.00 ' 568.80 0.67
15 7.50 - 570.80 0.35
16 8.00 572.30 0.26
17 8.50 ) 573.10 0.14
18 S.00 - ©. 574.00 0.16
19 . 9.50 i . 574.60 0.10
20 10.00 575.30 0.12
21 10.50 . 576.00 0.12

22 11.00 : 576.40 ) 0.07

USER INPUT BLANK VALUE :
BLANK VALUE = 38.82612 micrograms carbon ‘
BLANK FACTOR = 38.82612 / 10.9989% = - +3.5E+00 ug/min Carbon

SAMPLE RESULTS :
( 576.4 - 38.81966 ) (1}/( 200)

_ +2.688E+00 g/L Carbon
( 576.4 - 38.81966 ) (1) /( 200)(12)

+2.240E-01 Molar Carbon

Sample Run By: - & me! M:'g‘d\
. ST HBOOD 06002
AT 261D -C

‘199



Feb, 91998  1:38AM _ WHC 2225 LAB ROOM 2F BACKSIDE - Ho.0740 P 3/14

TIC- TOTAL INORGANIGC CARBON ANALYSIS REPORT
TICTOC REV 2.0

<<< BLANK:ANALYSIS >>> HNF-SD-WM-DP-294 REV.

Sample: BASE 2 Date: 02/05/98 = Time: 22:48:21
Sample Size = 1 ul . - Analyst : SL HOOD
pil Factor .= 1 : : Min Readings = 22
Blank ID # = BASE 2 . STt i Max Readings = 22
Blank Value = N/A % Difference = 10

== Reading-==== Analysis Time ==== Coulometer ==== % Difference ==

1 0.51 ) -0.40 0.00

2 1.01 0.70 42 .86

3 1.51 : ... 1.30 - 46.15

4 2.00 = D 2120 . 40.91

5 2.50 . -2.80 . 21.43

6 - 3.00 RN et 3,60 22.22.

7 3.50 . 3.90 7.69

8 4.00 Lo 4,40 : 11.36

9 . 4.50 . 14,60 4.35
10 5.00 . 4.90 T 6.12
11 5.50 5.20 5.77
12 6.00 R - B 1 7.14
13 6.50 h 6.00 . 6.67
14 7.00 . . 6.30 "4.76

. 15 7.50 - - :6.50 T 3.08
16 . 8.00 : 6.80 4.41
17 8.50 7.10 4.23
18 9.00 . 7.50 ’ 5.33
19 , 9.50 o . 7.70 . : 2.60
20 - 10.00 EEE 8.10 4.94
21 10.50 S0 i . 8.50 4.71
22 . 11.00 8.70 2.30

BLANK VALUE = 8.7 micrograms - carbon . -
BIANK FACTOR = 8.7 / 10.99963 = - : +7.9E-01 ug/min. Carbon
Sample Run By: : )
SL HOOD : 00002
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Feb. 91898  t:38AM  WHC 2225 LAB ROOM 2F BACKSIDE No. 0740 P 4/14
T . : C HNF-SD-WM-DP-294 REV. ¢

"TOC- TOTAL CRGANIC“CARBON ANALYSIS REPORT
TICTOC REV 2.0
<<< BLANK ANALYSIS >>>

Sample: BASE 2 - " Date: 02/05/98 Time: 23:01:17

Sample Size = 1 uL ... . Analyst : SL HOOD
Dil Factor =1 ' IS Min Readings = 22
Blank ID # = BASE 2 . ' Max Readings = 22
Blank Value = N/A ’ % Difference = 10
== Reading '==== Analysis Time ==== Coulometer ==== % Difference ==
-1 0.51 - -+ 0.60 0.00
2 1.01 0.90 33.33
3 1.50 1.20 25.00
4 2.00 ST T k4,40 72.73
5 2.50 L '10.00 56.00
6 3.00 - 0.0 16.50 . 39.39
7 3.50 22.30 . _ 26.01
8 4.00 Lo 26.70 16.48
9 4.50 29.80 f 10.40
10 5.00 © 31.s50 5.40
11 5.50 oot 32,90 - 4.26
12 6.00 .o - 33.70 : 2.37
13 6.50 34.60 2.60 .
14 7.00 35.20 1.70
15 7.50 .7 35.70 o : 1.40
16 8.00. ~36.30 1.65
17 8.50 36.80 1.36
18 9.00 : 37.20 . 1.08
19 9.50 S 370,70 1.33
20 10.00 o 38.00 0.79
21 10.50 . . 38.40 1.04
22 S . 11.00 38.80 1.03
. BLANK VALUE = 38.8 micrograms carbon . .
BLANK FACTOR =. 38.8 / 10.9989 =" ot +3.53E+00 ug/min Carbon

Sample Run By:

SL HOOD 00002




“Feb, 9.1998  1:40AM  WHC 2225 LAB ROOM 2F BACKSIDE

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
HNF-SD-WM-DP-294 REV.

TICTOC REV 2.0

No. 0740 P 7/1¢

Sample: BLK 2 Date: 02/05/98 Time: 23:48:29
Sample Size = 1 ulL oo Analyst SL HOOD
Dil Factor = 1 o Min Readings = 22
Blank ID # = . ) Max Readings = 22
Blank Value = .79 -ug/minute C % Difference = 10
== Reading’==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51 _.0.70 0.00
2 1.01 1.00 30.00
3 1.51 1.90 47.37
4 2.00 . . 3.30 42.42
5 . 2.50 con 4.50 26.67-
6 " 3.00 5.30 15.09
7 3.50 ©5.90 10.17
8 4.00 . - 6.40 7.81
9 4.50 6.80 5.88
10 5.00 7.30 6.85
11 5.50 o L 7.60 3.95
12 6.00 . - 8.00 5.00
13 6.50 - -8.30 3.61
14 7.00 . 8.70 4.60
1s 7.50 : - 9.10 4.40
16 .8.00 T 9.30 2.15
17 8.50 " 9.90 6.06
18 9.00 ©10.20 2.94
19 9.50 . ©10.40 1.92
20 . 10.00 11.00 5.45
21 : 10.50 11.10 . 0.90
22 11.00 11.50 3.48
USER INPUT BLANK VALUE :
BLANK VALUE = 8.689133 micrograms carbon .
BLANK FACTOR = 8.689133 / 10.9989 = ° +7.9E-01"  ug/min Carbon
SAMPLE RESULTS:
( 11.5 - 8.689133 ) (1) /(1) = +2.81E+00 g/L Carbon
( 11.5 - 8.689133 ) (1) /(1) {12) = +2.34E-01 Molar Carbon
Sample Run By: .
SL. HOOD - 00002
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Feb. 9.1998  1:40AM  WHC 2225 LAB ROM 2F BACKSIDE ] No. 0740 P 8/14

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

. HNF-SD-WM-DP-294 REV. 0

Sample: BLK 2 Date: 02/06/98 Time: 00:05:28
Sample Size = 1 uL . Analyst : * SL HOOD
Dil Factor =1 | .7 .  Min Readings = 22
Blank ID # = ) . . ‘Max Readings = 22
Blank Value = 3.53 ug/minute C * % Difference = 10

== Reading '==== Analysis Time ==== Coulometer ==== % Difference ==
) 1 0.51 0.40 0.00

2 1.01 0.70 42.86
3 1.50 1.10 36.36
4 . 2.00 : . .2.80 60.71
5 : 2.50 . 5.30 47.17
6 3.00 & . 8.20 35.37
7 3.50 131.20 . 26.79
8 4.00 . . 14.20 . 21.13
9 4.50 . 16.40 . 13.41
10 5.00 18.10 ’ 9.39
11 5.50 -, 19.10 5.24
12 6.00 . 19.80 3.54
13 %-1433.50. 20.70 . 4.35
14 - %-1433.00 21.20 2.36
15 - %$~1432.50 . 21.50 e 1.40
16 %-1432.00 22.00 . . 2.27
17 %-1431.50 - 22.40 1.79
18 %-1431.00 22.80 . 1.75
i3 %$-1430.50 23.20 1.72
20 %-1430.00 23.60 1.69
21 %-1429.50 - 24.00 1.67
22 %

-1429.00 24.30 ’ 1.23

USER INPUT BLANK VALUE
BLANK VALUE = 38.82612 micrograms carbon

BLANK FACTOR = 38.82612 / 10.9989 = +3.5E+00 ug/min Carbon

SAMPLE RESULTS:

( 24.3 --5044.377 ) (1) /(1) = +5.07E+03

( 24.3 --5044.377 ) (1) /(1) (12) = +4 .22E+02

<<<< WARNING - .BLANK VALUE EXCEEDS 1.5 ug/min Carbon!!!!!>>>>
Sample Run By:

SL. HOOD 00002
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Feb, 9.1998  1:41AM  WHC 2225 LAB ROOM 2F BACKSIDE : No. 0740 . 9/14

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
. TICTOC REY 2.0 HINF-SD-WM-DP-294 REV, 0

Sample: S98T660378 Date: 02/06/98 Time: 00:55:59
Sample Size = 1 ul i ) -~ Analyst SL HOOD
Dil Factor = 1 " N Min Readings = 22
Blank ID # = . et Max Readings = 22
Blank Value = .79 ug/minute C - . - % .Difference = 10

== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==

1 0.51 0.60 0.00"
2 1.00 . 1.00 . 40.00
3 1.50 1.60 ) © 37.50
4 . 2.00 . 7,00 77:14
5 2.50 ’ . 26.30 73.38
6 3.00 56.40 53.37
7 3.50 85.30 33.88
8 4.00 108.50 21.38
9 . 4.50 123.40 ’ 12.07
10 5.00 131.50 o 6.16
11 5.50 . 136.20 3.45
12 6.00 . : 138.20 ’ 1.45
13 . 6.50 139.40 : 0.86
14 7.00 ) 140.30 . 0.64
15 7.50 141.00 S 0.50
16 8.00 141.40 0.28
17 8.50 141.80 0.28
18 9.00 . 142.30 0.35
19 9.50 - 142.70 0.28
20 10.00 - 143,10 : 0.28
21 10.50 143.50 ’ 0.28

22 11.00 144.00 0.35

USER INPUT BLANK VALUE : .
BLANK VALUE = 8.689133 micrograms carbon - .
BLANK FACTOR = 8.689133 / 10.9989 = : +7.9E-01 ug/min Carbon

SAMPLE RESULTS:
{ 144 - 8.686975 ) (1) /(1)
( 144 - 8.686975 ) (1) /(1) (12)

+1.353E+02 g/L Carbon
+1.128E+01 Molar Carbon

Sample Run By:

SL HObD : 00002
e My
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ren, 9 1998 [:4]AM -WRG ZZZ0 LAD KUUM £ bALAOIDE No, vt ro LU/ ls

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0  HNF-SD-WM-DP-294 REV. 0
Sample: S98T000378 Date: 02/06/98 Time: 02:17:01

Sample Size = 1 uL S s Analyst : SI, HOOD

Dil Fector = 1 " Min Readings = 22
Blank ID # = . CT Max Readings = 22
Blank Value = 3.53 ug/minute C c % Difference = 10
== Reading "==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51 ' 0.60 0.00
2 1.01 . 0.80 25.00
3 1.50 1.30 to- 38.46.
4 2.00 .. 2.80 ' 53.57
5 2.50 - 6.00 53.33
[ 3.00 : 10.40 42,31
7 3.50 15.10 31.13
8 4.00 S0 18.30 : . . 21.76
9 4.50 .22.50 14.22
10 5.00 24.80 9.27
11 5.50 26.30 5.70
12 6.00 . 27.50 4.36
13 6.50 . - 28.20 2.48
14 7.00 o 28.80 2.08
15 : 7.50 - 29.40 2.04
16 . 8.00 7 30.00 2.00
17 8.50 . 30.50 1.64
18 9.00 30.90 1.29
19 9.50 - 31.40 1.59
20 10.00 32.10 2.18
21 : 10.50 32.40 0.93
22 "11.00 32,60 0.61
USER INPUT BLANK VALUE .
BLANK VALUE = 38.82612 micrograms carbon . :
BLANK FACTOR = 38.82612 / 10.9989 = - +3.5E+00 ug/min Carbon
SAMPLE RESULTS: .
( 32.6 - 38.81648 ) (1)/(1) = < 5.00 E-3 g/L Carbon
( 32.6 - 38.81648 ) (1)/(1) (12) .= ' < 4.17 E-4 Molar Carbon

<<<< WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon!!!{!>>>>

Sample Run By: -

ST HOOD - 00002
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Feb 01998  1:41AM  WHC 2226 LAB ROOM 2F BACKSIDE

No. 0740 P 11/14

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV: 2.0

Sample: $98T00378 DUP Dater 02/06/98

Sample Size
Dil Factor
Blank ID #
Blank Value

1 uL N
1 .

[/ ]

.79 ug/minute C

== Reading ==== Analysis Time ====

Time:

Analyst

Min Readings
Max Readings
% Difference

HNF-SD-WM-DP-294 REV, 0
02:41:11 ’

SL HOOD
22
22
10

Coulometer ==== % Difference ==
1 0.51 0.30 0.00
2 1.01 0.80 62.50
3 1.51 1.60 50.00
4 2.01 7.40 78.38
s 2.51 27.60 73.19
6 3.01 58.10 52.50
7 3.51 87.20 33.37
8 4.00 109.90 20.66
9 4.50 i24.10 11.44
10 5.00 132.10 6.06
11 5.50 136.20 3.01
12 6.00 138.30 1.52
13 6.50 139.30 0.72
14 7.00 -140.10 0.57
15 7.50 140.60 0.36
16 8.00 141.20 0.42
17 © 8.50 141.50 0.21
18 9.00 142.00 0.35
19 9.50 . 142.40 - 0.28
20 10.00 142.80 0.28
21 10.50 143.30 0.35
22 11.00 143.70 0.28
USER INPUT BLANK VALUE o
BLANK VALUE = 8.689133 micrograms carbon .
BLANK FACTOR = 8.689133 / 10.9989 = +7.9E-01 ug/min Carbon
SAMPLE RESULTS:
( 143.7 - 8.690531 ) (1) /(1) = +1.350E+02 g/L Carbon
( 143.7 - 8.690531 )(1)/(1) (12) = +1.125E+01 Molar Carbon
Sample Run By: .
SL HOOD 00002

I |.6036S
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Feb. 01998 1:42AM  WHC 2225 LAB ROOM 2F BACKSIDE No. 0740 P 12/14

TOC- TOTAL ORGANIC CARBON ANALYSIS
TICTOC REV 2.0 RTEF‘(?;%IC)-‘WM-DP-Z% REV.0
Sample: S98T0378 DUP Date: 02/06/98 Time: 02:57:59
Sample Size = 1 ulL N Analyst : SI, HOOD
Dil Factor =1 " Min Readings = 22
Blank ID # = .~ .7 Max Readings = 22
Blank Value = 3.53 ug/minute C : % Difference = 10
== Reading==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51 . '0.50 0.00
2 1.01 - . 0.80 37.50
3 1.51 1.00 R 20.00
4 2.00 - : 2.00 50.00
5 2.50 4.30 53.49
6 3.00 7.20 ’ 40.28
7 3.50 11.20 ' . 35.71
8 4.00 '115.00 25.33
9 4.50 18.20 17.58
10 - 5.00 20.60 11.65
21 . 5.50 22.20 7.21
12 . 6.00 . - 33.50 5.53
13 6.50 24.20 2.89
14 7.00 24,80 2.42
15 - 7.50 : : '25.30 1.98.
16 8.00 25.90 2.32
17 . 8.50 26.40 1.89
18 9.00 26.70 1.12
19 9.50 27.10 1.48
20 10.00 27.70 2.17
21 10.50 - 28.00 1.07
22 11.00 28.30 1.06
USER INPUT BLANK VALUE .
BLANK VALUE = 38.82612 micrograms carbon : .
BLANK FACTOR = 38.82612 / 10.9989 = . +3.5E+00 ug/min Carxrbon

SAMPLE RESULTS: ) .
( 28.3 - 38.82294 ) (1)/(1) - < 5.00 E-3 g/L Carbon
( 28.3 - 38.82294 )(1)/(1)(12) = < 4.17 E-4 Molar Carbon

Sample Run By:

SL HOOD - 00002

 6§ lml_: .Lbbbeﬁ
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Feb. 91898  1:42AM . WHC 2225 LAB ROOM 2F BACKSIDE

No. 0740 P 13/14

TIC- TOTAL INORGANIC- CARBON ANALYSIS REPORT

TICTOC REV,2.0

HNF-SD-WM-DP-294 REV. 0

Time: 03:34:31

Sample: S98T00378 SPK Date: 02/06/98
Sample Size = 1 uL i Analyst SI, HOOD
Dil Factor =1 : Min Readings = 22
Blank ID # = Max Readings = 22
Blank Value = .79 ug/minute C % Difference = 10
== Reading '==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51 0.70 0.00
2 1.01 0.90 22.22
3 1.50 ‘1.70 47.06
4 2.00 15.90 89.31
-5 2.50 76.40 - 79.18
[ 3.00 169.30 54.87
7 3.50 261,10 35.16
8 4.00 335.10 22.08
9 4.50 385.70 13.12
10 5.00 415.00 7.06
11 5.50° © 431.00 3.71
12 6.00 438.30 1.67
13 6.50 441.90 0.81
14 7.00 443.70 0.41
15 7.50 444.80 0.25
16 8.00 445.70 ¢.20
17 8.50 446.40 0.16
18 9.00 447.10 0.16
19 *8.50 447.50 0.09
20 10.00 448.30 0.18
21 10.50 448.60 0.07
22 11.00 449.40 0.18

USER INPUT BLANK VALUE
BLANK VALUE = 8.689133 micrograms carbon
BLANK FACTOR = 8.689133 / 10.9989 =

SAMPLE RESULTS:
( 449.4 - 8.689084 ) (1)/(1)
( 449.4 - 8.689084 ) (1)/(1)(12)

nou.

Sample Run By:

+7.9E-01 ug/min Carbon

+4 .407E+02 g/L Carbon
+3.673E+01 Molar Carbon

SL HCQD

—

55t
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Feb, 9. 1998  1:43AM -WHC 2225 LAB ROOM 2F BACKSIDE

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT

Ho. 0740 P 14/14

TICTOC REV 2.0 HNF-SD-WM-DP-294 REV. 0
Sample: 898T00378 SPK Date: 02/06/98 Time: 03:47:40
Sample Size = 1 ulL i Analyst : SL HOOD
Dil Factor =1 : Min Readings = 22
Blank ID # = . Max Readings = 22
Blank Value = 3.53 ug/minute C % Difference = 10
== Reading'==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51 0.60 0.00
2 1.01 1.10 45 .45
3 1.50 - 1.50 26.67
4 . 2.00 4,20 64.29
5 2.50 15.00 72.00
6 3.00 43 .50 65.52
7 3.50 94.80 54.11
8 4.00 - . 160.60 40.97
9 . 4.50 218.90 26.63
10 5.00 257.50 14.99
11 " 5.50 280.20 8.10
12 6.00 291.80 . 3.98
13 6.50 297.20 1.82
14 . 7.00 299.90 0.90
15 7.50 301.60 0.56
16 8.00 302.70 0.36
17 8.50 . 303.70 0.33
18 "9.00 304.30 0.20
19 9.50 305.00 0.23
20 10.00 305.70 0.23
21 10.50 306.30 0.20
22 . 11.00 306.70 0.13
USER INPUT BLANK VALUE .
BLANK VALUE = 38.82612 micrograms carbon .
BLANK FACTOR = 38.82612 / 10.9989 = +3.5E4+00 ug/min Carbon
SAMPLE RESULTS:
{ 306.7 - 38.81589 ) (1)/(1) = +2.679E+02 g/L Carbon
( 306.7 - 38.81589 ) (1)/(1) (12) = +2.232E+01 Molar Carbon
<<<< WARNING -.BLANK VALUE EXCEEDS 1.5 ug/min Carbon!!!{!!>>>>
Sample Run By:
00002

SL HOOD

55 hd = 96y + 1O apupxC sph
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HNF-SD-WM-DP-294 REV. 0
WORKBOOK PAGE: BLANK1

LIQUIDS | TIC TOC

Jsample Size in mL

Dilution Factor

dlug of Carbon in Sample

g of Carbon from Baseline

TIiC TOC
ethod Detection Limit in pg/mL.. 5 : 40
of Carbon . 2.80E+00 1.45E+01
[Data Eniered By: 1S /1 Date: V27798 1
|[Signature of Chemist: Clud ANelmbPdien Date: 72 17/98 ]
7 7

BLANK.WB1 REV 1.0 342100ML

1950
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_ HNF-SD-WM-DP-294 REV. 0
WORKBOOK PAGE: STD2
TIC/TOC ; LA-342-100 (F-1) LIQUIDS | Tic TOC
[Sample Size in mL
Dilution Factor
Final Coulometer Reading in pg
ug of Carbon from Baseline
Standard Book Number
Standard Value (ug/mi)

CErnh b
[ 98000447
[Retot '
|“ QC Actual in pg/mL = Standard Value (pg/mL)

QC Found in yg/mL = (C1 - C2) * DF / 88

[_ QC Found in pg/mL for TIC =5 if C1 < C2

QC Found in pg/mL for TOC =40 if C1 < C2

% Recovery = QC Found / QC Actual * 100

TIC TOC
Method Detection Limit in uyg/mL 5 40
QC Actual in pg/mlL 6.02E+02 3.00E+03
QC Found in pg/mL 5.72E+02 2.69E+03
Percent Standard Recovery 95.1 89.6

ata Entered By: 0 . K1 Date: 02/17798 1
Signature of Chemist: (AT DR rﬁ( A Date: Z/17/7989 ]

STANDARD.WB1 REV 1.0 342100ML
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HNF-SD-WM-DP-294 REV. 0

WORKBOOK PAGE: SAM3
TIC/ITOC : LA 342-100 (F-1) LIQUIDS

S RuRe e ISample Size in mL

| SAMPLE Dilution Factor

g of Carbon in Sample

g of Carbon from Baseline

TOC

ug of Carbon/mL = (C1-C2) * DF / 8S

|“ pg of Carbon/mL for TIC =5 if C1 < C2

ug of Carbon/mL for TOC = 40 if C1 < C2

NOTE: FOR TOC: The Reported Resuit is < 40.
- TIC TOC
Method Detection Limit in pg/mL 5 40
of Carbon/mL Note: < 1.35E+02 4.00E+01
Data Entered By: RTS Date: 02/17/98

Sighature of Chemist;

(ZAU oxdwumf&/\

Date: Z'/ | '7,/ 98

SAMPLE.WB1REV 1.0 342100ML
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HNF-SD-WM-DP-294 REV. 0

WORKBOOK PAGE: DUP4
TIC/TOC : LA-342-100 (F-1) LIQUIDS

{Sample Size in mL
Dilution Factor

g of Carbon in Sample
g of Carbon from Baseline

Known ug of C from Original Sample

TOC

‘%xo«}:i%a «}o.~3>.< .fﬁtfmsei
I 98000447
Hg of Carbon/mL =(C1-C2)* DF/SS

|_- ug of Carbon/mL for TIC = § if C1 < C2

ug of CarbonImL for TOC=40if C1<C2

i NOTE: FOR TOC: The Reported Result is < 40.
: TIC TOC
Method Detection Limit in ug/mL - 5 40
g of Carbon/mL Note: < 1.35E+02 4.00E+01
Data Entered By: A RTS Date: 02/17/98
Signature of Chemist: Q“ i &’ J/\A e d&/\ Date: Z‘/ l7,/ 98

SAMPLEWB1 REV 1.0 342100ML
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HNF-SD-WM-DP-294 REV., 0
WORKBOOK PAGE: SPIKES '

LIQUIDS

Sample Volume in mL (SO

Final Coulometer Reading in ug CDlz

|Spiked Vial Data .

Sample VolumeinmL - (SPK SS)

mount of Spike Std. in mL (SPK VOL)

“dFinal Coulometer Reading in pg (C2)

Spike Book Number

Spike Standard Value in pg/mi (SPK CONC) 602 3000

Percent Spike Recovery = (C2 - C1 * (SPK SS)/ SS) / ((SPK CONC) * (SPK VOL)) *

QC Actual in pg/mL = Spike Value (ug/mL)
QC Found in pg/mL = (Percent Spike Recovery)*(QC Actual) / 100

TIC TOC
QC Actual in pg/mbL 6.02E+02]|  3.00E+03
QC Found in pg/mL 6.11E+02] 2.74E+03
Percent Spike Recovery 101.5 914
Data Entered By: RTS . Date: 02/17/98
Signature of Chemist: (Z,{ A r}f‘MdA_/\ Date: 27/ \“7/"15

SPIKE.WB1REV 1.1 342100ML
194
14342100\0UT\22158.WB1 _ 02117198 08:23:63




HNF-SD-WM-DP-294, REV. 0

RADIOCHEMICAL ANALYSIS
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HNF-SD-WM-DP-294, REV. 0

THIS PAGE INTENTIONALLY LEFT BLANK
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worklistrad Version 1.0 05/09/96 HNF-SD-WM-DP-294 REV. 0 Page:
02/13/98 10:48

LABCORE Completed RadChem Report for Worklist#: 22272

1

Analyst: crj Instrument: GEAO1 Book# 546 56
Method: LA-5Y$~)a| ReviMod _ F- O
Worklist Comment: S-302GRAB-1 RERUN, USE TANKFUS STD 1ML SS. RCJ

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

C060-02E LIQUID L . . % Ct Error

% Ct Error

€S13702
$98T000376 CO60-02E % Ct. Brror
0.0e+000
C060-02E Ct Errorx
4 pPUP 598T000376 © @GEBA-01 CS13702E LIQUID 1 1.28 1.280 % Ct Error

S98T000377 C060-02E 0.0e+000 Ct. Error

5 SAMPLE S98T000377 0 @GEA-01 CS13702E LIQUID N/A 1.28 0, 0e+000 % Ct. Error

6 DUP S98T000377 0 @GEA-01 CO060-02E LIQUID 1 n/a.

*®

Ct Error

6 DUP S98T000377 0 @GEA-01 CS13702E LIQUID . 1 1.29 1.290 %

Ct Error

7 SAMPLE S98T000378 0 @GEA-01 CO60-02E LIQUID N/A n/a . 0.0e+000 % Ct. Error

7 SAMPLE S$98T000378 0 @GEA-01 CS13702E LIQUID N/A 0.880 9.0a+000 % Ct. Error
S98T000378 C060-02E Ct Error
8 pup S98T000378 0 @GEA-01 CS13702E LIQUID 1 0.870 0.870 % Ct Error

Comments Section:

Comm%lf for samRIle# S98T000376 and test @GEA-01 .
DL—O => n/a.
Comments for samglle# S98T000377 and test @GEA-01 .

DL=0 =
DL=0 => n/a.

Units shown for QC (BLK/BKG) may not reflect the actual units.
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worklistrad Version 1.0 05/09/96 HNF-SD-WM-DP-294 REV. ¢ Page:

02/13/98 10:48

- LABCORE Completed RadChem Report for Worklist#: 22272

2

Seq Type Sample# R A Test Mairix _ Actual oun or Yiel i
Comm%lf for samRIle# S98T000378 and test @GEA-01 .
‘DL= O > n/a.

Final page for worklist# 22272

Analyst Signature ‘ Date ' Analyst Signature Date

D-13—FF

Reviewer Signature Date

Units shown for QC (BLK/BKG) may not reflect the actual units.
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oo HNF-SD-WM-DP-294 REV. 0
LABCORE Data Entry Template for Worklist# 22272

Page:

Analyst: C&S Instrument: GEA00 / Book# &LO Q)SL?
Method: LA-548-121 Rev/Mod _{~-O :
Worlklist Comment: S-302GRAB-1 RERUN, USE TANKFUS STD IML SS. RCJ

S Type Sample# R A Test Matxrix Group# Project

1 STD @GEA-01 LIQUID

2 BLNK @GEA-01 LIQUID

3 SAMPLE S98T000376 0 @GEA-01 LIQUID 98000081 S-302 GRAB1

Analytes Requested: C060-02 , CO60-02E, CS13702 , CS13702E
4 DUP §98T000376 0 @GEA-01 LIQUID

5 SAMPLE S98T000377 0 @GEA-01 LIQUID 98000081 S-302 GRABL
Analytes Requested: CO60-02 , CO60-02E, CS13702 , CS13702E

6 DUP S$98T000377 O @GEA-01 LIQUID

7 SAMPLE §98T000378 0 @GEA-01 LIQUID 98000081 S-302 GRAB1
Analytes Requested: C060-02 , CO60-02E, CS13702 , CS13702E

8 DUP S98T000378 0 @GEA-01 "LIQUID

Final page for worklist # 22272

SRS S w\ay ' /3
Analyst Siinat e D?e/
:Zu Q/‘,/?M 2/r3/%4

Analyst Signature Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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Bk R R TR I AR R Ak kR kT hhh kb kkdkkdhhhhhhhrhdkhhd bbbk dkddkdhkdddkdhhdrbbddhdhdidd

% 222~S Laboratory Counting Room 11-FEB-1998 11:30:02.87 *
ic*******************************************************************************

SDOOO555>>> SAMPLE INFORMATION <<<<<<<K<KKLK
dorklist e 22272 HNF-8D-WM-DP-294 REV. 0

Sample ID: WL22272-STD Removed by:

Sample Sizes 1.00000E-03 L .
Silution Factor: 1.00000E+00 ‘QLQMJM

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<<

Detector ID: . Verified by:
File Number: dka300:[spec.GEA1]1glé689.cnf :
Seometry: 42 —\ % 9(
Z“ount Time: 0 00:50:00.00 sec C/
Real Time: 0 00:50:12.51 sec
Dead Time: 0.4%
>>5>5>>>>> ANALYSIS INFORMATION <<<<<<K<<KLK
Sample Count Time: 11-FEB-1998 10:39:09.57
Decayed to: 11—FEB—1998 10:39:09.57
Standard Deviations: 2
Bnalysis Library: ENVGEA-
mnalyst: GL

Background Subtract: DKA300: [ SPEC.GEA1]1GBACK

5>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 20-MAR-1996 09:10:33.62
Date of last efficiency calibration: 20-MAR-1996 09:12:15.61

ek kA AR KRR AR I A A I AR Tk T Tk Rk h bk ke hhdkhkhkhdhhdhhhhddkdhkdhdhrdhhdrrhrhhrhrtdkdris

Post-NID Peak Search Report‘ll

Tt Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
o uCi/L
0 31.22 229 0.87 63.08 58 9 38.8
0 59.42 83 0.70 119.48 116 7 94.6 AM-241 0.254
0 609,11« 64 1.53 1218.83 1212 14 93.4
0 661.59% ~ 1294 1.30 1323.81 1318 13 7.3 cs-137 5.65
0 1173.13 1003 1.68 2347.15 2339 17 7.9 COo-60 5.53
0 7.7 CO-60 5.49

1332.37 913 1.73 2665.76 2656 20

<00




HNF-SD-WM-DP-294 REV. 0

Summary of Nuclide Activity Page : 2
Sample ID : WL22272-STD Acquisition date : 11-FEB-1998 10:39:09
Total number of lines in spectrum 6
Number of unidentified lines 1
Number of lines tentatively-identified by NID 5 83.33%
Nuclide Type :
Wtd Mean wWtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay ucCi/L uCi/L 2-Sigma Error %Error Flags
~0-60 5.27Y 1.00 5.513E+00 5.513E+00 0.304E+00 - 5.51
5-137 30.00Y 1.00 5.648E+00 5.648E+00 0.410E+00 7.26
nM=243 4-32-2-OF 3 00—2+544E~01 2+544F—0% 240850+ “4.“3—14%%?
Total Activity : 1.142E+01 1.142E+01
Grand Total Activity : 1.142B+01 1.142E+01
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited A" = Nuclide specific abn. limit




~inimun Detecﬁable Activity Report HNF-SD-WM-DP-294 REV. 0 Page : 3

Sample ID : WL22272-STD Acquisition date : 11-FEB-1998 10:39:09
Bckgnd Energy MDA

Nuclide Sum (keV) (uCi/L)
BE-7 174. 477.59 1.7453E+00
NA-22 34. 1274.53 1.7397E-01
NA-24 16. 1368.55 1.3411E-01
<-40 596. 1460.75 7.0305E+00
SC-46 106. 1120.55 2.7029E-01
“R-51 257. 320.08 1.4970E+00
“IN-54 : 105. 834.83 2.2191E-01
—~0-56 109. 846.76 2.2815E-01
~0-57 520. 122.06 1.4283E-01
~0-58 ) 91. 810.78 2.0492E-01
FE-59 89. 1099.25 4.3545E-01
7 N-65 77. 1115.55 4.5642E-01
SE-75 321. 264.66 2.4389E-01
KR~85 176. 514.00 4.4718E+01
SR-85 176. : 514.01 2.0196E-01
~-88 10. 1836.06 1.4451E-01
¥ -91 . 51. 1204.67 6.7003E+01
NB-94 94. 871.09 2.1692E-01
NB-95 92. ' 765.78 1.9660E-01
ZR-95 100. 756.73 3.7139E-01
RU-103 170. 497.08 2.0372E-01
RURH-106 102. 621.93 3.5442E+00
RG-108m 102. 722.94 2.1803E-01
—~D-109 452. ] 88.03 3.1368E+00
nG-110M 159. 657.76 2.4034E~01
SN-113 224, 391.69 2.6562E-01
TE~-123m 503. 159.00 1.5419E-01
SB-124 123. 602.73 1.9118E-01
SB-125 213. 427.89 6.1223E~-01
TE-125m 553. 109,27 4.4336E+01
1-129 328. 39.60 9.1217E-01
I-131 236. 364.48 2.0108E-01
%E-131m 511. 163.93 6.7452E+00
BA-133 230, - 356.02 2.5381E-01
~S-134 120. 604.70 1.9033E-01
~S5-136 105. 818.51 2.2027E-01
~S-138 13. 1435.86 2.6134E-01
“E-139 464. 165.85 1.5859E-01
BA-140 139. 537.31 7.4000E-01
E.A-140 16. 1596.21 1.5614E-01
“E-141 528. 145.44 2.6682E-01
“E-144 508. 133.51 1.1117E+00
“EPR-144 508.. 133.51 2.2211E+00
E5U-152 522. " 121.78 4.3251E-01
5U-154 506. ©123.07 3.0010E-01
EJ-155 447. 86.54 3.4355E-01
HF-181 160. - 482.18 2.1757E-01
TA-182 371. 67.75 2.5009E-01
HG-~203 324. . 279.20 1.8391E-01
BI-207 111. .. 569.70 1.7373E-01
TL-208 317. 277.36 2.3356E+00

202




“4inimuin Detectable Activity Report (continued) HNF-8D-WM-DP-294 REV. ¢ Page : 4

Sample ID ¢ WL22272-STD Acquisition date : 11-FEB-1998 10:39:09
Bckgnd Energy MDA

Nuclide Sum (keV) (uCi/L)
PB-210 341. 46.50 2.1010E+00
31-212 120. ) 727.18 3.2201E+00
>B-212 455. 238.63 3.5767E-01
3I~214 279. 609.31 6.2483E-01
>B-214 338. 351.92 9.3637E-01
RA-224 386. 240.99 3.6650E+00
RA-226 478. 186.10 3.8851E+00
nCc-228 . 158. 911.21 1.0743E+00
TH-228 ’ 498. 84.37 9.3893E+00
TH-229 447. 88.47 4.5561E-01
J-232 466. 57.78 5.5973E+01
PA-233 ) 287. 312.17 4.0341E-01
PA-234M 88. 1001.03 2.7569E+01
TH~234 472. 92.60 2.0622E+00
J-235 488. : 185.71 2.3850E-01
NP-237 450. ' 86.48 9.1157E~01
J-237 494. 59.54 3.3725E-01
NP-238 86. 984.45 8.1621E-01
NP-239 516. : 106.12 5.2969E-01
PU~239 540. 129.30 1.9680E+03
N\M-243 511. 74.67 2.0107E-01
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LR S s L Ly Y Y R ]

222-8 Laboratory Counting Room 11-FEB-1998 15:05:04.53 . *

L R Y e Y e ]
>>>>>>>>>> SAMPLE INFORMATION, <<<<<<<<<< HNF-SD-WM-DP-294 REV. 0

rklist #: 22272

mple ID: WL22272-BLK Removed by:

mple Size: . 1.00000E-03 L .
lution Factor: 1.00000E+00 _{%;ZL4£2PQ4A,

. >>>>>>>>>> COUNT INFORMATION <<<<<<<<<<

tector ID: Verified by:
le Number: dka300:[spec.GEALl]1gl691.cnf Q;ki}ﬂ“ﬂj” ;
ometry: 41 : 2-1 L “ﬁg

unt Time: 0 02:30:00.00 sec

al Time: ’ 0 02:30:33.82 sec
ad Times: 0.4%

L 2225555555 ANALYSIS INFORMATION <<<<<<<<<K
mple Count Time: 11-FEB~1998 12:33:52.73
cayed to: ) 11-FEB-1998 12:33:52.73
andard Deviations: 2 : )
alysis Library: ENVGEA
alyst: CcJo

ckground Subtract: DKA300E[SPEC.GEA1]1GBACK

>>>>>5>>>>> CALIBRATION (INFORMATION <<<<<<<<<<
ate of last energy calibration: 20-MAR-1996 09:10:33.62

ate of last efficlency calibration: 20-MAR-1996 09:10:52.48 .
******************************************************************************

st~-NID Peak Search Report

Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
. P uCi/L
12.74 110 1.0l  26.13 22  8122.5
16.00 - 247 1.20  32.66 29 9 58
661.76% 75 1.05 1324.15 1318 12 €5-137 3.034E-02
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HNF-8D-WM-DP-294 REV. 0

Summary of Nuclide Activity | Page 3 2
Sample ID : WL22272-BLK Acquisition date : 11-FEB-1998 12:33:52
Total number of lines in spectrum 3
Number of unidentified lines 2
Number of lines tentatively identified by NID 1 33.33%
Nuclide Type :
wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2~-Sigma
Nuclide Hlife Decay "uCi/L uCi/L 2-Sigma Error $Error Elags
B5=137__ 30,00V 1,00 3.034F-02 —3+034FE=02 2597602 987667%9}

Total Activity : 3.034E-02 '3.034E-02

Grand Total Activity : 3.034E~-02 3.034E-02

Manually accepted

Keyline not found "M
Nuclide specific abn. limit

Flags: "K"
Manually edited "A"

Hg"



Minimum Detectable Activity Report

Sample ID 3

Nuclide

BE-7
NA-22
NA-24
K-40
SC-46
ICR~51
RIN-54
C0-56
ICO-57
1CO-58
FE-59
CO0-60
ZN-65
SE-75
"KR-85
SR~-85
Y-88
Y-91
‘NB-94
‘NB-95
ZR-95
RU-103
RURH-106
AG-108m
CD-109
AG-110M
SN-113
"TE-123m
SB-124
SB-125
“TE-125m
I-129
I-131
XE-131m
BA-133
-CS-134
-CS-136
-CS-138
-CE-139
BA-140
LA-140
CE-141
CE-144
CEPR~-144
EU-152
EU-154
EU-155
HF-181
"TA-182
HG-203
BI-207

WL22272-BLK

Bckgnd
Sum

341.
92.
63.

1746.

243.

610.

155.

152.

1460.

173.

125.
68.

151.

773.

361.

360.
21.

143.

151.

217.

191.

304.

206.

195.

1206.
206.
454,

1368.
225.
363.

1332.
782.
496.

1234.

522.

244,

164.
47.

1250.

308.

33.
1445.
1407.
1406.
1464.
1438.
1215.

292.

958.

730.

291.

Energy
(keV)

477.59
1274.53
1368.55
1460.75
1120.55
320.08
834.83
846.76
122.06
810.78
1099.25
1332.50
1115.55
264.66
514.00
514.01
1836.06
1204.67
871.09
765.78
756.73
497.08
621.93
722.94
88.03
657.76
391.69
159.00
602.73
427.89
109.27
39.60
364.48
163.93
356.02
604.70
818.51
1435.86
165.85
537.31
1596.21
145.44
133.51
133.51
121.78
123.07
86.54
482.18
67.75
279.20

569.70

HNF-8D-WM-DP-294 REV. 0

Page : 3

Acquisition date : 11-FEB-1998 12:33:52

206

MDA
(uCi/L)

2.1760E-01
2.9068E-02
2.7149E~-02
1.2606E+00
4.1506E-02
2.0723E-01
2.5783E-02
2.5959E-02
1.9496E-02
2.6660E-02
5.2466E-02
2.6089E-02
6.4835E-02
3.4213E-02
5.7044E+00
2.5770E-02
1.9634E-02
1.1400E+01
2.6484E-02
2.8100E-02
4.7847E-02
2.4291E-02
4.5406E-01
2.7833E-02
3.8145E-01
2.5091E-02
3.3712E-02
2.2070E-02
2.3379E-02
7.1287E-02
5.4375E+00
1.6922E-01
2.6130E-02
9.1790E-01
3.4178E~-02
2.4411E-02
2.6206E~02
1.0265E-01
2.2764E-02
9.8244E-02
2.2964E-02
3.7645E-02
1.5445E-01
3.0857E-01
5.8998E-02
4.1284E-02
4.1989E-02
2.6176E-02
2.9197E-02
2.4961E-02
2.5086E-02




<4inimum Detectable Activity Report (continued)HNF'SD'WM'DP'294 REV.0 Page : 4

Sample ID ¢ WL22272-BLK Acquisition date : 11-FEB-1998 12:33:52
) Bckgnd Energy ’ MDA ,

Nuclide Sum (kev) (uCi/L)

TL-208 725. 277.36 3.1916E-01

PB-210 880. 46.50 3.0899E-01

31-212 249, 727.18 4,2902E-01

PB-212 1208. 238.63 5.2694E-02

BI-214 611. 609.31 8.3649E-02

PB-214 . 831. . 351,92 2.9262E-01 .

RA-224 1042. : 240.99 5.4753E-01

RA-226 1309. 186.10 5.7160E-01

nC-228 370. 911.21 1.5954E~01

TH-228 1348. : 84.37 1.1401E+00

TH-229 1198. 88.47 5.5608E-02

(j-232 1044. 57.78 6.3737E+00

PA-233 616. 312.17 5.3222E-02

PA-234M 136. ©1001.03 3.4010E+00

"TH-234 1400. i 92.60 2.6744E-01

5j-235 1314. 185.71 3.4807E-02

NP-237 1220. 86.48 1.1130E-01

U-237 1015. 59.54 3.6462E-02

NP-238 i26. 984.45 9.9003E-02

NP-239 1302. 106.12 6.6569E-02

PU-239 1453. 129.30 2.6739E+02

AM-241 1015. . 59.54 3.4854E-02

AM-243 1312. 74.67 2.3432E-02
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*i*;**;*************************************************************************
* 222-$ Laboratory Counting Room  11-FEB-1998 18:02:56.01 *
RS R RS RS SR AR RS AR RSSO EE Y

-.>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< HNF-SD-WM-DP-294 REV.O
Worklist #: 22272

Sample ID: 598T000376-SAM Removed by:
Sample Size: 1.00000E-03 L )
Dilution Factor: 1.00000E+00 Dot~
>>55>>>55>> COUNT INFORMATION <<<<<<K<K<KK
Detector ID: vVerified by:
File Number: dka300:[spec.GEA1]1gl692.cnf
Geometry: 41 9");“?8’
Count Time: 0 02:30:00.00 sec
Real Time: 0 02:30:39.10 sec
Dead Time: 0.4%
>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<LKKK
Sample Count Time: 11-FEB-1998 15:31:40.54
Decayed tos 11-FEB-1998 15:31:40.54
Standard Deviations: 2 .
Analysis Library: ENVGEA
Analyst: CJo

Background Subtract: DKA300: [ SPEC.GEA1]1GBACK

DOXO553055> CALIBRATION‘:INFORMATION <LLLLLLLKLK
Date of last energy calibration: 20-MAR-1996 09:10:33.62

Date of last efficiency calibration: 20-MAR-1996 09:10:52.48
dkkkdkhkdkddhkkkhhddhhhhdkdhhdhhhhhdhdrbdbdbrhdhdbhbbdrdkddbhddhbhdhhddhhbhhhhdddkdhdhbddrrordrxk

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
e uCi/L
0 12.52 125 1.26 25.70 24 6100.3
0 16.03 366 1.23 32.71 29 8 43.1
0 31.68 4513 1.00 64.00 59 10 5.7
0 36.20 1233 1.04 73.05 69 9 15.7
0

661.54+ 26195 1.44 1323.71 1316 15 1.3 Cs-137 10.6

208




Summary of Nuclide Activity HNF-SD-WM-DP-294 REV. 0 Page : 2

Sample ID : 'S98T000376-SAM Acquisition date : 11-FEB-1998 15:31:40
Total number of lines in spectrum 5
Number of unidentified lines 4
Number of lines tentatively identified by NID 1 20.00%
Nuclide Type :
wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error %Error Flags
Cs-137 30.00Y 1.00 1.057E+01 1.057E+01 0.014E+01 1.32
Total Activity : 1.057E+01 1.057E+01
Grand Total Activity : 1.057E+01 1.057E+01
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit

209




Minimum Detectable Activity Report
: S98T000376-SAM

Sample ID

Nuclide

BE~7
NA-22
INA-24
K-40
SC-46
ICR-51
MN-54
’CO-56
"CO-57
C0-58
FE-59
-CO-60
ZN-65
SE-75
KR-85
SR-85
Y-88
Y~91
NB-94
NB-95
ZR-95
RU-103
RURH-106
AG-108m
CD-109
AG-110M
SN-113
TE-123m
SB-124
SB-125
TE-125nm
I-129
I-131
XE-131m
BA-133
Cs-134
CS-136
Cs-138
CE-139
BA-140
LA-140
CE-141
CE-144
CEPR-144
EU-152
EU-154
EU-155
HF-181
TA-182
HG-203
BI~-207

Bckgnd
Sum

1113.
95.
50.

1787.

269.
1265.
180.
155.
2067.
164.
123.
78.
150.
1471.
809.
808.
22.
131.
141.
214.
194.
780.
352.
194.

1810.

1003.

1156.

1948.

376.

1177.

1951.

1268.

1126.

1983.

1131.

361.
155.
56.
1979.
534.
26.

2006.

2023.

2023.

2053.

2035.

1798.

973.
1474,
1325.

395.

Acquisition dati
Energy MDA
(keV) (uCi/L)
477.59 3.8768E-01
1274.53 2.9509E-02
1368.55 2.4436E-02
1460.75 1.2752E+00
1120.55 4 ,.3582E-02
320.08 2.9646E-01
834.83 2.7718E-02
846.76 2.6201E-02
122.06 2.3146E-02
810.78 2.5933E-02
1099.25 5.2203E-02
1332.50 2.7811E-02
1115.55 6.4550E~-02
264.66 4.6935E-02
514.00 8.4568E+00
514.01 3.8220E-02
1836.06 1.9936E-02
1204.67 1.0918E+01
871.09 2.5684E-02
765.78 2.7894E-02
756.73 4.8168E-02
497.08 3.8443E-02
621.93 5.8911E-01
722.94 2.7770E-02
88.03 4.6580E-01
657.76 5.4236E-02
391.69 5.3282E-02
159.00 2.6278E-02
602.73 2.9965E-02
427.89 1.2671E-01
109.27 6.5632E+00
39.60 2.1460E-01
364.48 3.9043E-02
163.93 1.1599E+00
356.02 4.9923E-02
604.70 2.9525E-02
818.51 2.5485E-02
1435.86 1.1220E-01
165.85 2.8545E-02
537.31 1.2836E-01
1596.21 2.0669E-02
145.44 4.4247E-02
133.51 1.8475E-01
133.51 3.6916E-01
121.78 6.9696E-02
123.07 4.9003E-02
86.54 5.0937E-02
482.18 4.7064E-02
67.75 3.6097E-02
279.20 3.3447E-02
569.70 2.9114E-02

2490

HNE-SD-WM-DP-294 REV. 0 Page : 3

:t 11-FEB-1998 15:31:40




Minimum Detectable Activity Report (continued ANF-8D-WM-DP-204 REV.0 page : 4
Acquisition date : 11-FEB-1998 15:31:40

Sample ID : S98T000376-SAM

Bckgnd
Nuclide Sum
TL-208 1358.
PB-210 1369.
BI-212 221.
PB-212 1919,
BI-214 "734.
PB-214 1458.
RA-224 1668.
RA-226 2245.
AC-228 394.
TH-228 1820.
TH-229 ) 1761.
U-232 1613.
PA~233 1245.
PA-234M 135.
TH-234 1938.
U-235 2224.
NP-237 1799.
U-237 1585.
NP-238 114.
NP-239 1852.
PU-239 2033.
AM-241 1585.
AM-243 1884.

Energy
(keV)

277.36
46.50
727.18
238.63
609.31
351.92
240.99
186.10
911.21
84.37
88.47
57.78
312.17
1001.03
92.60
185.71
86.48
59.54
984.45
106.12
129.30
59.54
74.67

N

MDA
(uCi/L)

4.3444E-01
3.8394E-01
4.0534E-01
6.6172E-02
9.1479E-02
3.8598E-01
6.9016E-01
7.4562E-01
1.6462E-01
1.3221E+00
6.7231E-02
7.8944E+00
7.5168E-02 .
3.3956E+00
3.1390E-01
4.5120E-02
1.3475E-01
4.5402E-02
9.4521E-02
7.9197E-02
3.1557E+02
4.3398E-02
2.8004E-02




*#*%**ﬁ*********************%***************************************************

* 222-S Laboratory Counting Room 11-FEB-1998 23:16:18.87 *

P R R R R X s R 2 T T R R TR SRS SR S22 222 XSS eSS
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< HNF-SD-WM-DP-294 REV. 0

Worklist #: 22272,

Sample ID: S98T0376-DUP Removed by:
Sample Size: 1.00000E-03 L
Dilution Factor: 1.00000E+00 Dl Lo
>>>5>>>>>>> COUNT INFORMATION <<<<<<<<KKK
Detector 1ID: Verified by:
File Number: dka300:[spec.GEA1]1gl694.cnf
Geometry: 41 2-12-9%
Count Time: 0 02:30:00.00 sec
Real Time: 0 02:30:39.41 sec
Dead Time: 0.4%
>>555>>>>>> ANALYSIS INFORMATION <<<<<K<<<K<LKL
Sample Count Time: 11-FEB-1998 20:44:59.68
Decayed to: 11-FEB-1998 20:44:59.68
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: SLH2

Background Subtract: DKA300:[SPEC.GEA1]1GBACK

>>>>>>>>>> CALIBRATION® INFORMATION <<<<<<K<<LK
Date of last energy calibration: 20-MAR~1996 09:10:33.62
Date of last efficiency calibration: 20-MAR-1996 09:10:52.48
o R R R R R R R R R R R R R SRR TS S AR R Rt St R R A

Post-NID Peak Search Report

It  Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
: uCi/L

0 12.75 260 1.44 26.15 24 6 49.0

0 16.27 367 2.66 33.19 30 8 43.3

0 31.76 4640 1.04 64.17 60 9 5.5

0 36.27 1520 0.89 73.18 69 9 12.9

0 661,53« 27703 1.42 1323.69 1316 16 1.3 CsS-137 11.2

212




Summary of Nuclide Activity HNF-SD-WM-DP-294 REV. 0 . Page : 2

Sample ID : S98T0376-DUP Acquisition date : 11-FEB-1998 20:44:59
Total number of lines in spectrum 5
Number of unidentified lines 4
Number of lines tentatively identified by NID 1 20.00%
Nuclide Type :
Wtd Mean wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay uCi/L uCi/L 2~-Sigma Error $Error Flags
Cs-137 30.00Y 1.00 1.118E+01 1.118E+01 0.014E+01 1.28
Total Activity : 1.118E+01 1.118E+01
Grand Total Activity : 1.118E+01 1.118E+01
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit




Minimum Detectable Activity Report

Sample ID :

Nuclide

BE-7
NA-22
NA-24
K-40
SC-46
CR-51
MN-54
CO-56
Co-57
CO-58
FE-59
CO-60
ZN-65
SE-75
KR-85
SR-85
Y-88
Y-91
NB-94
NB--95
ZR-95
RU-103
RURH-106
AG-108m
CD-109
AG-110M
SN-113
TE-123m
SB~124
SB-125
TE-125m
I-129
I-131
XE-131nm
BA-133
cs-134
Cs-136
Cs-138
CE-139
BA-140
LA-140
CE-141
CE-144
CEPR-144
EU-152
EU-154
EU~155
HF-181
TA-182
HG-203
BI-207

S98T0376-DUP

Bckgnd
Sum

1274.
94.
49.

1746.

267.
1302.
- 170.

153.
2125.

141.

118.

79.

132.
1450.

784.

783.

26.

150.

143.

227.

215,

842.

337.

207.

1715.

1070.

1298.

1844.

405.

1283.

1944,

1349.

1190.

2021.

1297.

402.
155.
51.
1969.
585.
40.

2104.

2034.

2034.

2128.

2122.

1777.

967.
1557.
1388.

448.

Enerqgy
(keVv)

477.59
1274.53
1368.55
1460.75
1120.55

320.08

834.83
846.76
122.06
810.78
1099.25
1332.50
1115.55
264.66
514.00
514.01
1836.06
1204.67
871.09
765.78
756.73

497.08 -

621.93
722.94
88.03
657.76
391.69
159.00
602.73
427.89
109.27
39.60
364.48
163.93
356.02
604.70
818.51
1435.86
165.85
537.31
1596.21
145.44
133.51
133.51
121.78
123.07
86.54
482.18
67.75
279.20
569.70

<14

HNF-SD-WM-DP-294 REV.0 Page : 3
Acquisition date : 11-FEB-1998 20:44:59

MDA
(uCi/L)

4.1427E-01
2.9340E-02
2.4328E-02
1.2607E+00
4.3419E-02
3.0062E-01
2.6966E-02
2.5993E-02
2.3466E-02
2.4145E-02
5.1164E-02
2.8024E-02
6.0843E-02
4.6604E-02
8.3262E+00
3.7636E-02
2.1519E-02
1.1642E+01
2.5791E-02
2.8698E-02
5.0692E-02
3.9890E-02
5.7645E-01
2.8624E-02
4.5362E-01
5.5967E-02
5.6397E-02
2.5575E-02
3.1076E-02
1.3219E-01
6.5522E+00
2.2118E-01
4.0107E-02
1.1707E+00
5.3405E-02
3.1104E-02
2.5528E-02
1.0693E-01
2.8478E-02
1.3416E-01
2.5109E-02
4.5298E-02
1.8523E-01
3.7010E-01
7.0936E-02
5.0020E-02
5.0642E-02
4.6940E~-02
3.7080E-02
3.4219E~02
3.0947E-02




Minimum Detectable Activity Report tcontinued)
S98T0376-DUP

Sample ID :

Nuclide

TL-208
PB-210
BI-212
PB-212
BI-214
PB-214
RA-224 -
RA-226
AC-228
TH-228
TH-229
U-232
PA-233
PA-234M
TH-234
U-235
NP-237
U-237
NP-238
NP-239
PU-239
AM-241
AM-243

Bckgnd

Sum

1454.

1428,

249.
1915.

761.
1518.
1690.
2236.

381.
1852.
1739.
1588.
1307.

1490.
1903.
2224.
1782.
1620.

130.
1841.
2114.
1621.
1904.

Energy
(keV)

277.36
46.50
727.18
238.63
609.31
351.92
240.99
186.10
911.21
84.37
88.47
57.78
312.17

1001.03 -

92.60
185.71
86.48
59.54
984.45
106.12
129.30
59.54
74.67

245

HNF-8D-WM-DP-294 REV. 0

ag
Acguisition date 11-FEB-1998 2

MDA
(uCi/L)

4.4921E-01
3.9201E-01
4.2947E-01
6.6108E-02
9.3118E-02
3.9369E-01
6.9475E-01
7.4422E-01
1.6196E-01
1.3334E+400
6.6818E-02
7.8349E+00
7.6991E-02
3.4543E+00
3.1110E-01
4.5111E-02
1.3411E-01
4.5896E-02
1.0071E-01
7.8967E-02
3.2168E+02
4.3870E-02
2.8151E-02



. e

Gk kR kI A kR IRk Tk hk kR kR kA hkrdhhkkhhdhkhhhhdhhkhhkhhhkhddhhhdrhdhhkdrrrhtiid

* 222-S Laboratory Counting: Room

12-FEB-1998 01:53:30.11 *

Ak RRRK T RRK IR TR T I I IR A T IR IR IR KT AR I I A I Ik khhkhhk T h ko khkhhh bk rhkdhhdhrhhdddrs
5>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< HNF-SD-WM-DP-294 REV. 0

22272
S98T0377-SAM
1.00000E-03 L
1.00000E+00

Worklist #:
Sample ID:
Sample Size:
Dilution Factor:

>O555>>>>>> COUNT INFORMATION <<<<<<<K<LKKLK
Detector ID:
File Number:
Geometry:
Count. Time: 0 02:30:00.00 sec
Real Time: 0 02:30:39.74 sec
Dead Time: 0.4%

>>>5>>>>>>> ANALYSIS INFORMATION <<<<<<<<KK
Sample Count Time: 11-FEB-1998 23:22:11.83
Decayed to: 11-FEB-1998 23:22:11.83
Standard Deviations: 2 -
Analysis Library: ENVGEA
Analyst: © SLH2
Background Subtract: DKA300: [ SPEC.GEA1]1GBACK

>>>>>>>>>> CALIBRATION' INFORMATION <<<<<<<K<<<
20-MAR~1996 09:10:33.62
20-MAR-1996 09:10:52.48

Date of last energy calibration:
Date of last efficiency calibrations:

dka300: [spec.GEA1]1gl695.cnf
41

Removed by:

;)\(/(,Qazavo

Verified by:

o 212095

v

Kk k kA hkhkhd R kIR kR kT hkhhkkkkkk ko khddkkkkkkkhkkkdkkdkkdkkkkhhkkdhhkdrkkkkkkdkhkddkkk

Post-NID Peak Search Report

It  Energy Area FWHM Channel Left Pw %Err
0 12.75 261 1.29 .26.15 24 5 42.9
0 16.44 405 1.09 ,33.53 30 9 42.6
0 21.41 269 1.29 43.47 40 7 52.2
0 31.74 4771 0.99 64.14 60 8 5.0
0 36.17 1283 0.83 .72.99 69 9 15.7
0 661.54%x 28211 1.42 1323.71 1316 16 1.3
0 1631.33 31 0.69 3264.00 3258 15 82.8

2i6

Fit Nuclides Activity
uCi/L

Cs-137 11.4




Summar‘y of Nuclide Activity HNF-SD-WM-DP-294 REV. 0 Page : 2
Sample ID : S98T0377-SAM Acqguisition date : 11-FEB-1998 23:22:11

Total number of lines in spectrum 7
Number of unidentified lines 6

Number of lines tentatively identified by NID 1 14.29%
Nuclide Type :
Wed Mean wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error %Error Flags
"CS~-137 30.00Y 1.00 1.139E+01 1.139E+01 0.015E+01 1.28
Total Activity : 1.139E+01 1.139E+01
Grand Total Activity : 1.139E+01 1.139E+401

Manually accepted

Flags: "K" = Keyline not found "Mt =
= = Nuclide specific abn. limit

"E" = Manually edited v




R HNF-SD-WM-DP-294 REV, (

Minimum Detectable Activity Report Page : 3
Sample ID : S98T0377-SAM Acquisition date : 11-FEB-1998 23:22:11
Bckgnd ) Energy MDA

Nuclide Sum (keV) (uCi/L)
BE-7 1204. 477.59 4.0280E-01
NA-22 106. 1274.53 3.1047E-02
NA-24 53. 1368.55 2.5128E-02
K-40 1768. 1460.75 1.2682E+00
SC-46 268. 1120.55 4.3463E-02
CR-51 1266. 320.08 2.9653E-01
MN-54 185. 834.83 2.8084E-02
CO-56 182. 846.76 2.8218E-02
Cco~57 2075. 122.06 2.3189E-02
C0-58 130. 810.78- 2.3278E-02
FE-59 123. 1099.25 5.2132E-02
CO-60 69. 1332.50 2.6228E-02
ZN-65 138. 1115.55 6.2128E-02
SE-75 1481. 264.66 4.7091E-02
KR-85 837. 514.00 8.5985E+00
SR-85 836. 514.01 3.8861E-02
Y-88 26. 1836.06 2.1515E-02
Y-91 . 144. 1204.67 1.1437E+01
NB-94 146. 871.09 2.6105E-02
NB-95 | 219. 765.78 2.8240E-02
ZR-95 : 167. 756.73 4.4867E-02
RU-103 854. 497.08 4.0166E-02
RURH-106 325, 621.93 5.6647E~-01
AG-108m 166. 722.94 2.5729E-02
CD-109 1785, 88.03 4.6263E-01
AG-110M 1123. 657.76 5.7326E-02
SN-113 1272. 391.69 5.5840E-02
TE-123m 2046. 159.00 2.6917E-02
SB-124 373. 602.73 2.9855E~02
SB-125 1307. 427.89 1.3344E-01
TE-125m 2018. 109.27 6.6732E+00
1-129 1303. 39.60 2.1746E-01
I-131 1155. 364.48 3.9521E-02
XE-131m 1988. 163.93 1.1612E+00
BA-133 12009. 356.02 5.1592E-02
CS-134 377. 604.70 3.0152E-02
CS-136 l64. 818.51 2.6215E-02
CS-138 40. 1435.86 9.5652E-02
CE-139 2001. 165.85 2.8701E-02
BA-140 578. 537.31 1.3336E-01
LA-140 32. 1596.21 2.2552E-02
CE-141 2000. 145.44 4.4179E-02
CE-144 2112. 133.51 1.8872E-01
CEPR-144 2112. 133.51 3.7706E-01
EU-152 2093. 121.78 7.0356E-02
EU-154 2023. 123.07 4.8857E~02
EU~-155 1796. 86.54 5.0913E-02
HF-181 1027. 482.18 4.8326E-02
TA-182 1520. 67.75 3.6642E-02
HG-203 1448. 279.20 3.4944E-02

BI-207 450. 569.70 3.1016E-02

24 0Q



Minimum Detectable Activity Report (continueg

Sample ID : S98T0377-SAM

Bckgnd
Nuclide sum
TL-208 1451.
PB-210 1425.
BI-212 242,
PB-212 1961.
BI-214 734.
PB-214 1582.
RA-224 1696.
RA-226 2272,
AC-228 353.
TH-228 1896.
TH-229 1746.
U-232 1569.
PA-233 1287.
PA-234M 127.
TH-234 1948,
U-235 2270,
Np-~237 1800.
U-237 1625.
NP-238 143.
NP-239 1983.
PU-239 2075.
AM-241 1625.
AM~243 1769.

Energy
(keV)

277.36
46.50
727.18
238.63
609.31
351.92
240.99
186.10
911.21
84.37
88.47
57.78
312.17
1001.03
92.60
185.71
86.48
59.54
984.45
106.12
129.30
59.54
74.67

249

Acqguisition date :

MDA
(uCi/L)

4.4881E-01
3.9153E-01
4.2340E-01
6.6882E-02
9.1485E-02
4.0180E-01
6.9599E~-01
7.5005E-01
1.5599E-01
1.3490E+00
6.6955E-02
7.7877E+00
7.6415E-02
3.2924E+00
3.1468E-01
4.5573E-02
1.3480E-01
4.5957E~-02
1.0529E-01
8.1921E-02
3.1871E+02
4.3929E-02
2.7145E-02

yF~so-WM-DP-294 REV. 0

Page : 4
11-FEB-1998 23:22:11




I e s s s R L T T T T

* 222~-S Laboratory Counting Room 12-FEB-1998 05:22:26.46 *

Kk kkkdhkkhkhhhhdddhhbdhddhhhkhhohkhhdhbhkbhdhhhdkdhhhhhddhhdrdhbhrbrhhdhkhrahdhhhdhdrdhhkhxk

>>>>>5>>>> SAMPLE INFORMATION <<<<<<K<LKK

Worklist #: 22272 HNF-SD-WM-DP-294 REV. 0
Sample ID: SS98T0377-DUP Removed by:
Sample Size: 1.00000E-03 L
Dilution Factor: 1.00000E+00 Qi ph
>>>>>>>>>> COUNT INFORMATION <<<<<<<<KK
Detector ID: Verified by:
File Number: dka300:[spec.GEA1]1g1698.cnf
Geometry: 41 L&—wa._ 2-V1L"97 .
Count Time: 0 02:30:00.00 sec U/
Real Time: 0 02:30:39.20 sec
Dead Time: 0.4%
>>>>>>>>>> ANALYSIS INFORMATION <<<<<K<K<K<LKLK<
Sample Count Time: 12-FEB-1998 02:51:12.36
Decayed to: 12-FEB~1998 02:51:12.36
Standard Deviations: 2 B
Analysis Library: ENVGEA
Analyst: SLH2"®

Background Subtract: DKA300: [ SPEC.GEA1]1GBACK

>>>>>>>>>> CALIBRATION iNFORMATION»<<<<<<<<<<
Date of last energy calibration: 20-MAR-1996 09:10:33.62
Date of last efficiency calibration: 20-MAR-1996 09:10:52.48

********************************************************************************

i

Post~NID Peak Search Report.

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
I ucCi/L

0 12.63 133 0.82 25.91 23 7110.5

c 15.85 230 1.07  32.35 29 7 63.3

0 31.75 4853 1.00 -64.15 60 10 5.4

0 36.30 1281 0.89 73.24 69 9 15.1

0 661.53% 27655 1.42 1323.69 1316 15 1.3 CSs-137 11.2

0

1378.95 57 1.54 2758.97 2751 17 70.5 1.87E+00

_zZ0



HNF-SD-WM-DP-294 REV. 0 Page : 2

Summary of Nuclide Activity

Sample ID : SS98T0377-DUP Acguisition date : 12-FEB-1998 02:51:12
Total number of lines in spectrum 6
Number of unidentified lines 5
Number of lines tentatively-‘identified by NID 1 16.67%
Nuclide Type :
Wtd Mean wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error $%Error Flags
cs-137 30.00Y 1.00 1.116E+01 1.116E+01 0.014E+01 1.29
Total Activity : 1.116E+01 1.116E+01

Grand Total Activity : 1.116E+01 1.116E+01

Keyline not found "Mt Manually accepted

Flags: "K" = =
= Manually edited "A" = Nuclide specific abn. limit

Lh ol




HNF-8D-WM-DP-294 REV, o

- -
Minimim Detectable Activity Report

Page : 3
Sample ID : SS98T0377-DUP Acquisition date : 12-FEB-1998 82:51:12
Bckgnd Energy MDA

Nuclide Sum (keV) (uCi/L)
BE-7 1159. 477.59 3.9541E-01
NA-22 102. 1274.53 3.0471E-02
NA-24 60. 1368.55 2.6612E-02
K-40 1715. 1460.75 1.2496E+00
SC-46 256. 1120.55 4.2562E-02
CR-51 1295. 320.08 2.9981E-01
MN-54 138. 834.83 2.4382E-02
Co-56 149. 846.76 2.5712E-02
Cco-57 2020. 122.06 2.2882E-02
CO0-58 . 158. 810.78 2.5534E-02
FE-59 116. 1099.25 5.0638E~-02
CO~60 79. 1332.50 2.8016E-02
ZN-65 132. 1115.55 6.0769E-02
SE-75 1404. 264.66 4 .5863E-02
KR-85 786. : 514.00 8.3376E+00
SR-85 785. 514.01 3.7681E-02
Y-88 21. 1836.06 1.9460E-02
Y-91 165. 1204.67 1.2189E+01
NB-94 147. 871.09 2.6193E-02
NB-95 183. 765.78 2.5897E-02
ZR-95 226. 756.73 5.1896E-02
RU-103 884. 497.08 4.,0869E~02
RURH-106 347. 621.93 5.8506E-01
AG-108m 193. ©722.94 2.7670E~02
CD~109 1803. 88.03 4.6493E-01
AG-110M - 1122. 657.76 5.7288E-02
SN-113 1200. 391.69 5.4268E-02
TE-123m 2026. 159.00 2.6791E-02
SB-124 390. 602.73 3.0508E-02
SB-125 1270. 427.89 1.3156E-01
TE-125m 1922, 109.27 6.5157E+00
I-129 1340. 39.60 2.2050E-01
I-131 1210. 364.48 4.0440E-02
XE-131m 2000. 163.93 1.1646E+00
BA-133 1214. 356.02 5.1682E-02
Cs-134 399. 604.70 3.0967E-02
Cs-136 180. 818.51 2.7359E-02
Cs-138 49. 1435.86 1.0485E-01
CE-139 2022. - 165.85 2.8851E-02
BA-140 588. 537.31 1.3448E-01
LA-140 37. 1596.21 2.4324E-02
CE-141 2011. 145.44 4,.4303E-02
CE-144 2006. 133,51 1.8395E-01
CEPR-144 2006. 133,51 3.6756E-01
EU-152 2023. 121.78 6.9199E-02
EU~154 2040. 123.07 4.9065E-02
EU-155 1835. 86.54 5.1449E-02
HF-181 1028. 482.18 4.8356E~02
TA-182 1539. 67.75 3.6864E-02
HG-203 1426. 279.20 3.4672E-02
BI-207 452. 569.70 3.1085E-02

<222




Minimim Detectable Activity Report (continued)HNF'SD'WM'DP'294 REV.0 Page : 4

Sample ID : SS98T0377-DUP Acquisition date : 12~FEB-1998 02:51:12
Bckgnd Energy MDA

Nuclide Sum (keVv) (uCi/L)
TL-208 1465. 277.36 4.5082E-01
PB-210 1420. ) 46.50 3.9087E-01
BI-212 247. 727.18 4.2780E-01
PB-212 1905. 238.63 6.5947E~02
BI-214 766. 609.31 9.3435E-02
PB-214 1526. : 351.92 3.9469E-01
RA-224 1744. 240.99 7.0558E-01
RA-226 2263. . 186.10 7.4866E-01
AC-228 346. 911.21 1.5440E-01
TH-228 1910. 84.37 1.3539E+00
TH-229 1782. 88.47 6.7629E~02
U-232 1675. 57.78 8.0421E+0C
PA-233 1317. 312.17 7.7284E-02
PA-234M 121. 1001.03 3.2163E+00
TH-234 1949. 92.60 3.1474E-01
U-235 2247. 185.71 4.5347E-02
NP-237 1836. 86.48 1.3612E-01
U-237 1563. 59.54 4.5081E-02
NP-238 152. 984.45 1.0851E-01
NP-239 1971. . 106.12 8.1677E-02
PU-239 2037. 129.30 3.1584E+02
AM-241 1563. 59.54 4.3091E-02
AM-243 1919. 74.67 2.8262E-02

223




HNF-SD-WM-DP-294 RV,
********************************************************************************
% 222-S8 Laboratory Counting Room 12-FEB-1998 09:28:35.59 *
********************************************************************************

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<
Worklist #: 22272+
Sample ID: . S98T000378-SAM Removed by:

Sample Size: 1.00000E-03 L &Z;/j
Dilution Factor: 1.00000E+00 C/%
[

>>>>>>>5>> COUNT INFORMATION <<<<<<K<<KK

Detector ID: Verified by:
File Number: dka300:[spec.GEA1]1gl701l.cnf
Geometry: a1 - Q’M’VM 2-12-78
Count Time: 0 02:30:00.00 sec
Real Time: 0 02:30:47.34 sec
Dead Time: 0.5%
>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<K<KK
Sample Count Time: 12-FEB-1998 06:57:10.44
Decayed to: 12- FEB~- 1998 06:57:10.44
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: GL

Background Subtract: DKA300: [ SPEC.GEA1]1GBACK

>>>5>>>>>>> CALIBRATION INFORMATION <<<<<<<<<K
"Date of last energy calibration: 20-MAR-1996 09:10:33.62

Date of last efficiency calibration: 20-MAR-1996 09:10:52.48
dkkhkhkkhkhhhhhdhhhkddrdhhkhhdhhkhhhdbhhbdhhbbbddkdhdhhhhhhdhdhhhddhhddhddddbdhdhhhhkdkkhx

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
b uci/L

0 15.79 282 1.23 32.23 29 7 59.7

0 21.53 227 1.14 43.70 42 6 67.2

0 31.71 9953 1.03 - 64.07 60 10 3.5

0 36.23 2785 1.02 73.10 69 9 8.7

0 661.52% 57297 1.45 1323.68 1316 16 0.9 cs-137 23.1

0 1408.13 36 1.46 2817.36 2813 10 72.2

0 1764.35% 42 1.86 3530.21 3520 20 89.6 9.64E-01

254



HNF-SD-WM-DP-294 REV. 0 Page : 2~

Summary of Nuclide Activity

Sample ID : S98T000378-SAM Acquisition date : 12-FEB-1998 06:57:10
Total number of lines in spectrum 7
Number of unidentified lines 4
Number of lines tentatively identified by NID 3 42.86%
Nuclide Type :
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife  Decay uCi/L uCi/L 2-Sigma Error %Error Flags
CS-137 30.00Y 1.00 2.312E+01 2.312E+01 0.020E+01 0.88
Total Activity : 2.312E+01 2.312E+01

Grand Total Activity : 2.312E+01  2.312E+01

Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited’ "A" = Nuclide specific abn. limit

225



Minimum Detectable Activity Report
S98T000378~SAM

Sample ID :

Nuclide

BE-7
NA-22
NA-24
K-40
SC-46
CR-51
MN~54
CO-56
CO-57
CO-58
FE-59
CO-60
ZN-65
SE-75
KR-85
SR-85
Y-88
Y-91
NB-94
NB-95
ZR-95
RU-103
RURH-106
AG-108m
CD~109
AG-110M
SN-113
TE-123m
SB-124
SB~125
TE-125m
I~129
I-131
XE-131m
BA-133
Cs5-134
CS-136
CS-138
CE-139 -
BA-140
LA-140
CE-141
CE-144
CEPR-144
EU-152
EU-154
EU-155
HF-181
TA-182
HG-203
BI-207

Bckgnd
Sum

2063.
97.
52.

1686.

271.
2029.
185.
160.
2781.
150.
119.
75.
146.

2142.

1269.

1268.
28.

144.
141.
236.
159.
1404.
491.
192.

2384.

1993.

2024.

2623.

491.

2299.

2523.

1813.

1929.

2674.

1917.

486.
163.
56.
2646.
897.
41.

2668.

2729.

2730.

2793.

2750.

2442.

1766.

2151.

2142,

570.

HNF-SD-WM-DP-294 REV. ¢

Acquisition date :

Energy
(keV)

477.59
1274.53
1368.55
1460.75
1120.55
320.08
834.83
846.76
122.06
810.78
1099.25
1332.50
1115.55
264.66
514.00
514.01
1836.06
1204.67
871.09
765.78
756.73
497.08
621.93
722.94
88.03
657.76
391.69
159.00
602.73
427.89
109.27
39.60
364.48
163.93
356.02
604.70
818.51
1435.86
165.85
537.31
1596.21
145.44
133.51
133.51
121.78
123.07
86.54
482.18
67.75
279.20

569.70

<28

MDA
(uCi/L)

5.2535E-01
2.9771E-02
2.4932E-02
1.2389E+00
4.3734E-02
3.7416E-01
2.8103E-02
2.6581E-02
2.6801E-02
2.4922E~-02
5.1293E-02
2.7256E-02
6.3845E-02
5.6494E-02
1.0547E+01
4.7694E-02
2.2236E-02
1.1432E+01
2.5629E-02
2.9251E-02
4.3879E-02
5.1292E-02
6.9240E-01
2.7587E-02
5.3373E-01
7.6043E-02
7.0214E-02
3.0432E-02
3.4115E-02
1.7627E~01
7.4525E+00
2.5590E-01
5.0888E-02
1.3444E+00
6.4728E-02
3.4083E-02
2.6079E-02
1.1228E-01
3.2954E-02.
1.6540E-01
2.5312E-02

.5.0939E~-02

2.1419E-01
4.2801E-01
8.1144E-02
5.6858E-02
5.9255E-02
6.3110E-02
4.3488E-02
4.2380E-02
3.4782E~02

Page : 3
12~-FEB-1998 06:57:10




Minimum Detectable Activity Report (continuedﬁNF'sD'WM'DP-ZQ‘i REV.0 page :
. Acquisition date

Sample ID :

Nuclide

TL-208
PB-210
BI-212
PB-212
BI-214
PB-214
RA-224
RA-226
AC-228
TH-228
TH-229
U-232
PA-233
PA-234M
TH-234
U-235
NP-237
U-237
NP-238
NP-239
PU-239
AM-241
AM-243

5$98T000378-SAM

Bckgnd
Sum

2186.
1996.

262.
2631.

894.
2180.
2481.
3120.

365.
2553.
2362.
2170.
1957.

135.
2513.
3090.
2448,
2221.

119.
2450.
2740.
2221.
2485.

Energy.
(keV)

277.36
46.50
727.18
238.63
609.31
351.92
240.99
186.10
911.21
84.37
88.47
57.78
312.17

1001.03

92.60
185.71
86.48
59.54
984.45
106.12
129.30
59.54
74.67

MDA
(uCi/L)

5.4933E-01
4,.6233E-01
4.3998E-01
7.7335E~-02
1.0074E-01
4.7111E~01
8.3967E-01
8.7741E-01
1.5862E-01
1.5627E+00
7.7713E~-02
9.1379E+00
9.3945E-02
3.3884E+00
3.5690E~-01
5.3085E-02
1.5688E-01
5.3624E-02
9.6622E-02
9.0936E-02
3.6570E+02
5.1257E-02
3.2105E-02

4
¢+ 12-FEB-1998 06:57:10




TR RIR K TR Ik kbR Tk hd Rk k kb kb khhkhddkddhrdhkhhhdrhhhdhdhhhxrkhrdrrhrdhddhdhrrdeitdsx

* 222-S Laboratory Counting Room 12-FEB-1998 12:11:29.16 : *

kR AR AR I A AR IR R IR IRk kTR dh kb dr kb d bk hdhhhrdkhdhhhhdhhdbdrdhddhhhkdrrdhrdhdrbhdddx
>>>>5>>>>> SAMPLE INFORMATION <<<<<<<<<< HNF-SD-WM-DP-294 REV, 0

Worklist #: 22272

Sample ID: $98T000378~-DUP Removed by:

Sample Size: 1.00000E-03 L L 6///
Dilution Factor: 1.00000E+00 /"yZ; ;7/_/{:5%

>55>>>>>>> COUNT INFORMATION <<<<<K<K<K<KKLK

Detector ID: Verifjed by:
File Number: dka300:[spec.GEAl11gl702.cnf
Geometry: 41 @’Aj’m 2~ )2-9§
Count Time: 0 02:30:00.00 sec
Real Time: 0 02:30:47.42 sec
Dead Time: - 0.5%
>5>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<KKLK
Sample Count Time: 12-FEB-1998 09:40:00.98
Decayed to: 12-FEB-1998 09:40:00.98
Standard Deviations: 2 '
Analysis Library: ENVGEA
Analyst: GL

Background Subtract: DKA300: [ SPEC.GEA1]1GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<L<L<K<LK
Date of last energy calibration: 20-MAR-1996 09:10:33.62
Date of last efficiency calibration: 20-MAR-1996 09:10:52.48
Gk kKT T R A KK I AR I IAIAKIIKRIRIRR IR AR AR Tk kb ok kkkkkhhhhkhkrhhhkkhhhdhkddddid

Post~NID Peak Search Report |

It Energy Area FWHM Channel Left Pw SErr Fit Nuclides Activity
N uCi/L

0 21.82 210 0.93 44.29 41 7 80.3

0 31.71 9873 1.01 64.06 60 9 3.4

0 36.18 2821 0.99 73.01 69 9 8.6

0 661.52%* 57535 1.42 1323.68 1316 15 0.9 CsS-137 23.2

0 1631.00 15 1.10 3263.34 3259 9 94.3

0 2 84.2

1848.65 21 0.65 3698.92 3693 1




Sunimary ‘of Nuclide Activity HNF-SD-WM-DP-294 REV. 0 Page : 2

Sample ID : S98T000378-DUP Acquisition date : 12-FEB-1998 09:40:00
Total number of lines in spectrum 6
Number of unidentified lines 5
Number of lines tentatively identified by NID 1 16.67%
Nuclide Type : ‘

Wtd Mean Wtd Mean

Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay - uCi/L uCi/L 2-Sigma Error %Error Flags
CS-137 30.00Y 1.00 2.322E+01 2.322E+01 0.020E+01 0.87

Total Activity : 2.322E+01 2.322E+01

Grand Total Activity : 2.322E+01 2.322E+01

Manually accepted

Keyline not found "M"
Nuclide specific abn. limit

Flags: "K"
Manually edited A"

npn

L]
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Minimum Detectable Activity Report

Sample ID :

Nuclide

BE-7
NA-22
NA-24
K-40
SC-46
CR-51
MN-54
C0O-56
C0-57
C0O-58
FE-59
CC-60
ZN-65
SE-75
KR-85
SR-85
Y-88
¥-91
NB-94
NB-95
ZR-95
RU-103
RURH~106
AG-108m
CD-109
AG-110M
SN-113
TE-123m
SB-124
SB-125
TE-125m
I-129
1-131
XE-131m
BA-133
Cs-134
Cs-136
Cs-138
CE-139
BA-140
LA-140
CE-141
CE-144
CEPR-144
EU-152
EU-154
EU-155
HF-181
TA~-182
HG-203
BI-207

598T000378~DUP

Bckgnd
Sum

2098.
91.
55.

1736.

247.
1998.
167.
146.
2723.
148,
145.
85.
148.

2214.

1262.

1261.
21.

152.
149.
189.
170.
1374.
475.
191.

2327.

2049.

2017.

2673.

574.

2183.

2599.

1869.

1998.

2618.

1921.

577.
165.
65.
2588.
884.
31.

2763.

2707.

2707.

2725.

2721.

2351.

1698.

2056.

2101.

562.

Energy
(kev)

477.59
1274.53
1368.55
1460.75
1120.55

320.08

834.83

846.76

122.06

810.78
1099.25
1332.50
1115.55

264.66

514.00

514.01
1836.06
1204.67

871.09

765.78

756.73

497.08

621.93

722.94

88.03

657.76

391.69

159.00

602.73

427.89

109.27

39.60

364.48

163.93

356.02

604.70

818.51
1435.86

165.85

537.31
1596.21

145.44

133.51

133.51
121.78
123.07

86.54
482.18
67.75
279.20
569.70

HNF-SD-WM-DP-294 REV, 0 Page @ 3
Acquisition date : 12-FEB-1998 09:40:00

MDA
(uCi/L)

5.2969E-01
2.8926E-02
2.5621E-02
1.2569E+00
4.1849E-02
3.7126E-01
2.6744E-02
2.5409E-02
2.6522E-02
2.4761E-02
5.6504E-02
2.8994E-02
6.4172E~02
5.7415E-02
1.0519E+01
4.7557E-02
1.9394E-02
1.1739E+01
2.6314E-02
2.6308E-02
4.5268E-02
5.0748E-02
6.8079E-01
2.7518E-02
5.2734E-01
7.7087E-02
7.0095E-02
3.0718E-02
3.6820E-02
1.7180E-01
7.5618E+00
2.5979E-01
5.1786E~02
1.3305E+00
6.4798E-02
3.7067E-02
2.6281E-02
1.2012E-01
3.2593E-02
1.6419E-01
2.2459E-02
5.1832E-02
2.1331E-01
4,.2626E-01
8.0157E-02
5.6566E-02
5.8144E-02
6.1899E-02
4.2529E-02
4.1982E-02
3.4538E-02




Minimudm Detectable Activity Report (continued)HNF'SD'WM‘DP‘294 REV.0 Page : 4

Sample ID : S98T000378-DUP Acquisition date : 12~FEB-1998 09:40:00
Bckgnd Energy MDA

Nuclide Sum (keV) (uCi/L)
TL-208 2171. ' 277.36 5.4743E-01
PB-210 1958. 46.50 4.5801E-01
BI-212 269. . 727.18 4.4572E~01 |
PB-212 2645. 238.63 7.7542E-02
BI-214 881. 609.31 1.0006E-01
PB-214 2248. 351.92 4.7833E-01
RA-224 2478. 240.99 8.3914E-01
RA-226 3280. 186.10 8.9947E-01
AC-228 386. 911.21 1.6295E-01
TH-228 2462, 84.37 1.5350E+00
TH-229 2338. 88.47 7.7324E-02
U-232 2153. 57.78 9.1040E+00
PA-233 1955, 312.17 9.3904E-02
PA-234M 129. 1001.03 3.3213E+00
TH-234 2495, 92.60 3.5560E-01
U-235 3280. ' 185.71 5.4668E-02
NP-237 2351. 86.48 1.5379E-01
U-237 2144. 59.54 5.2699E-02
NP-238 130. 984 .45 1.0064E-01
NP-239 2462, 106.12 9.1147E-02
PU-239 2677. 129.30 3.6150E+02
AM-241 2144. 59.54 5.0372E-02
AM-243 2536. 74.67 3.2429E~02
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worklistrad Version 1.0 05/09/96 Page:
02/09/98 08:10 HNF-SD-WM-DP-294 REV. 0 ¢

LABCORE Completed RadChem Report for Worklist#: 22195

1

Analyst: crj Instrument: AB12 Book#
Method: Rev/Mod
Worklist Comment: @SR90-01 (302-5-97-3) GRAB (DET $S LL) STD=1ML RTS

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

G eEa0s

A esRs0; o
@SR90-01 LIQUID
R502 S TanED
@SR90-01 LIQUID
ask : CraguTh SRR T T
@SR90-01 LIQUID 233.000
LIQUID

LIQUID 9.11E+01
3 ’h':btii' i : .»1'.1;55:4-‘0,0‘ GE :
LIQUID 4.142-03 252.00-008
5 R e T By
1.03E+00 0e+000 . ‘

LIQUID

LIQUID
TIQUID: ; :
$98T000378 LIQUID 1,02E+00

EIGUID 4124823

5987000378 SR90-01C LIQUID 9.2084+01
BT000378. 40515 SR90-01E LIQUID; - 16078 6RO

Final page for worklist# 22195

Analyst Signature Date Analyst Signature Date

5 Fad 9%

Reviewer Signature Date

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

232



: . HNF-SD-WM-DP-294 REV, ¢
02/05/98 11:04 Page:

ot LABCORE Data Entry Template for Worklist# 22195

Analyst: CS  Instrument: ABOO /2. Book# %(9 E)SP?O

Method: LA-220-101 Rev/Mod 6“3

Worklist Comment: @SR90-01 (302-5-97-3) GRAB (DET SS LL) STD=1ML RTS

S Type Sample# R A Test Matrix Group# Project

1 STD " @SR90-01 LIQUID ‘

2 BLNK @SR90-01 LIQUID

3 BLNK/BKG ' @SR90-01 LIQUID

4 SAMPLE §98T000376 0  @SR90-01 LIQUID 98000081 S-302 GRAB1
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

5 DUP $98T000376 0  @SR30-01 LIQUID

6 SAMPLE $98T000377 0  @SR90-01 LIQUID 98000081 S-302 GRAB1
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

7 Dup $98T000377 0  @SR90-01 LIQUID

8 SAMPLE S98T000378 0 @SR90-01 LIQUID 98000081 S-302 GRABl
Analytes Requested: SR90-01 , SR90-01C, SR90-01lE R

9 DUP S$98T000378 O @SR90-01 LIQUID

Final page for worklist # 22195

nafyst\Signature Date Analyst blgnature
N | et 92/ 7/ 95

Data Entry Comments:

3“'3"(8 LOsA S0 sl %sum—g\n- oL W“-_g

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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HNF-SD-WM-DP-294 REV. 0

WORKBOOK PAGE: STD1

Qe /ol RR- hA-220-/0/ E-3 STANDARD
Type - DETECTOR NUMBER 12{CARRIER ADDED in mL {CVA) 1.000
STD [TOTAL COUNTS (TC) 19656 |GROSS WEIGHT (W2) 7.6734
_Work List ICOUNT TIME in MINUTES (CT) 10{TARE WEIGHT {(W1) 7.5817
22195 BACKGROUND in cpm {BKG) 3.1|NET WEIGHT {W3) 0.0917
Test Code SAMPLE VOLUME in mL (SS) 1.000||DELTA TIME (HOURS) (DT) 3.57
@SR90-01 DILUTION FACTOR (DF) 1 T
__Matrix DIGEST DILUTION FACTOR  DDF 1 .
LIQUID ISAMPLE COUNT RATE {Rs) 1962.50||SR-90 EFFICIENCY FACTO (C1) 0.4180
-Batch Number . [CRITICAL LEVEL {Lc) 1.06|)Y-90 EFFICIENCY FACTOR  (C2) 0.4660
98000492 TIME OF SEPARATION (ST) 10:50|Rmax N/A
- Reérun DATE OF SEPARATION (8D) 02/06/98 [DETECTION LIMIT {Ld) 2.21
0 ITIME OF COUNT (TOC) 14:24(/Sr-89/90 CONC. in pCi/L 2.2131E+00
Sample Prep DATE OF COUNT {POC) 02/06/98
N/A STANDARD BOOK # 86B56
Sample # STANDARD VALUE in pCi/mL 2.3587E-03
WL22195-STD
Instrument Code :
WB27811 Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Prepared By Sr-89/90 CONC in pCi/mL REPLACE RS WITH RMAX IF RS<=LcAND R$>=0 OR REPLACE RS WITH Lc IF RS<0
MCB RS*DF*DDF*1000/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
Chemist INOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
SAC Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Analyst Percent Carrier Recovery = (Net Weight / Expected weight) * 100
CRJ INOTE: Expected weight = CVA * 0.1
Date Complete  |[Detection Levels and Less Than Values are determined from Procedure LA-508-002.
02/07/98 " |Delta Time (hours) = (DOC - SD) * 24) + (TOC - ST) / 100
Analysis Date DETECTION
02/06/98 Sr-89/90 CONCENTRATION 2.21E-03 pCifmL LEVEL
Analysis Time
01:20 PM RELATIVE COUNTING ERROR 1.4% 2.49E-06
Sample Point HGill
$-302 GRAB1 PERCENT CARRIER RECOVERY 91.7%
lanalyst: CRJ Date: 07-Feb-98
Signature of Chemist: M ‘SAC Date: g 4%
STANDARD.WB1 REV 2.0 22010NML
234
1:22010N\OUT\22195.WB1 02/07/98 06:52:24




HNF-SD-WM-DP-294 REV.
WORKBOOK PAGE: BLANK2 s9/o¥

Y

LA-220-101/E-3 -ERR-.40C BLNK
Type DETECTOR NUMBER 12||CARRIER ADDED in mL {CVA) 1.000
BLNK [TOTAL COUNTS (TC) 38[GROSS WEIGHT (W2) 7.7022

Work List COUNT TIME in MINUTES (CT) 10,TARE WEIGHT (W1) 7.6114
22195 BACKGROUND in cpm (BKG) 3.4 NET WEIGHT (W3} 0.0908
Test Code SAMPLE VOLUME in mL {SS) 1.000(DELTA TIME (HOURS) {DT) 3.83
@SR90-01 DILUTION FACTOR DE 1 -
Matrix DIGEST DILUTION FACTOR | (DDF) 1 y .
LIQUID ISAMPLE COUNT RATE (Rs) 0.70;SR-90 EFFICIENCY FACTOR (C1) 0.4180
Batch Number CRITICAL LEVEL {Lc) 1.06Y-90 EFFICIENCY FACTOR {C2) 0.4660
98000492 ITIME OF SEPARATION (ST) 10:50 [Rmax 1.85
Rerun DATE OF SEPARATION {SD) 02/06/98 [DETECTION LIMIT {Ld} 2.21
0 [TIME OF COUNT {TOC) 14:40|Sr-89/90 CONC in pCi/L < 2.0974E-03
Sample Prep DATE OF COUNT (DOC) 02/06/98
NIA
“Sample #

WL22195-BLNK
Instrument Code _ [[Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB27811 Sr-89/90 CONC in uCilL Replace RS with RMAX if RS<=L¢ and RS>=0 or Replace RS with Lc if RS<0

Prepared By RS*DF*DDF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)

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

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

Analyst INOTE: Expected weight = CVA * 0.1
CRJ Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Date Complete Deita Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

02/07/98
Analysis Date DETECTION

02/06/98 Sr-89/90 CONCENTRATION < 2.10E-06 HCifmL LEVEL
Analysis Time LESS THAN Value was Determined from Rmax.

01:20 PM RELATIVE COUNTING ERROR 232.6% 2.51E-06
Sample Point uCifmL
$-302 GRAB1 PERCENT CARRIER RECOVERY 90.8%

lAnalyst: CRJ Date: 07-Feb-98
"Signature of Chemist: ‘g/ (7 ( \Sa M SAC Date: P b2 s
BLANK WB1 REV 2.0 22010NML
235
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/u/dg'& ikl
KBOOK PAGE: SAM4
ERR- L A-220-/0/ E£3

HNF-SD-WM-DP-294 REV. G

SAMPLE
Type DETECTOR NUMBER 12|CARRIER ADDED in mL {CVA) 1.000
SAMPLE ITOTAL COUNTS (TC) 31898 GROSS WEIGHT {(W2) 7.7081
Work List COUNT TIME in MINUTES (CT) 10| TARE WEIGHT (W1) 7.6148
22195 BACKGROUND in cpm (BKG) 3.1|NET WEIGHT (W3) 0.0913
Test Code. ISAMPLE VOLUME in mL (SS) 1.000 DELTA TIME (HOURS) {DT) 4.08
@SR90-01 DILUTION FACTOR DF 1 ’
Matrix DIGEST DILUTION FACTOR | (DDF) 1 - )
LIQUID SAMPLE COUNT RATE (Rs) 3186.70|'SR-90 EFFICIENCY FACTOR {C1) 0.4180
Batch Number CRITICAL LEVEL {Lc) 1.06|)Y-90 EFFICIENCY FACTOR (C2) 0.4660
98000492 TIME OF SEPARATION (ST) 10:50 |Rmax N/A
Rerun DATE OF SEPARATION (SD) 02/06/98 [DETECTION LIMIT (Ld) 221
0 TIME OF COUNT (TOC) 14:55(1Sr-89/90 CONC in pCi/lL 3.5888E+00
Sample Prep DATE OF COUNT (DOC) 02/06/98
N/A
Sample #
$98T000376
Instrument Code  §Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
WB27811 Sr-89/90 CONC in pGi/l. Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
Prepared By RS*DF*DDF/{((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
MCB INOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Chemist Relative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT))*1.96
SAC Percent Carrier Recovery = (Net Weight / Expected weight) * 100
Analyst INOTE: Expected weight = CVA * 0.1
CRJ Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Date Complete Deita Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
02/07/98
Analysis Date DETECTION
02/06/98 Sr-89/90 CONCENTRATION 3.59E-03 uCi/mL LEVEL
' _Analysis Time
01:20 PM RELATIVE COUNTING ERROR 1.1% 2.49E-06
Sample Point pCi/mL
$-302 GRAB1 PERCENT CARRIER RECOVERY 91.3%
"Analyst: CRJ Date: 07-Feb-98
||Signature of Chemist: ,V// a ﬂ) M SAC Date:
SAMPLE.WB1 REV 2.0 22010NML
236
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HNF-SD-WM-DP-294 REV. 0

/9 48"
WORKBOOK PAGE:, DUPS .
WM# -220-/9/ E-3 DUP
-~ Type DETECTOR NUMBER 12|CARRIER ADDED in mL (CVA) 1.000
DUP [TOTAL COUNTS (TC) 32077 |GROSS WEIGHT (w2) 7.6048
Work List ICOUNT TIME in MINUTES (CT) 10(TARE WEIGHT (W1) 7.5138
22195 BACKGROUND in cpm (BKG) 3.1|NET WEIGHT (W3) 0.0911
Test Code SAMPLE VOLUME in mL (S8) 1.000DELTA TIME (HOURS) {DT) 4.33
@SR90-01 " |PILUTION FACTOR DF 1 ’
< oiom-Matrix ... ... IDIGEST DILUTION FACTOR | (DDF) - e e
LIQUID SAMPLE COUNT RATE {Rs) 3204.60{SR-90 EFFICIENCY FACTOR {C1) 0.4180
Batch Number CRITICAL LEVEL {Lc) 1.06|)Y-90 EFFICIENCY FACTOR (C2) 0.4660
98000492 [TIME OF SEPARATION (ST) 10:50|[Rmax N/A
Rerun DATE OF SEPARATION (SD) 02/06/98 [DETECTION LIMIT {Ld) 221
1] TIME OF COUNT (TOC) 15:10Sr-89/90 CONC in uCi/L 3.6070E+00
- Sample Prep DATE OF COUNT (DOC) 02/06/98
N/A
Sample #
$98T000376
Instrument Code  [Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
wB27811 Sr-89/90 CONC in uCifl. Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with L¢ if RS<0
Prepared By RS*DF*DDF/((C1+C2*(1-e to the power of ((-naturatl log 2)/64.2*DT)))*SS*REC*2220000)
MCB INOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Chemist Relative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT))*1.96
SAC Percent Carrier Recovery = (Net Weight / Expected weight) * 100
Analyst INOTE: Expected weight = CVA * 0.1
CRJ Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Date Complete Delta Time (hours) = (DOC - SD) * 24) + (TOC - ST) / 100
02/07/98
Analysis Date DETECTION
02/06/98 Sr-89/90 CONCENTRATION 3.61E-03 uCi/mL LEVEL
Analysis Time
01:20 PM RELATIVE COUNTING ERROR 1.1% 2.49E-06
Sample Point uCifmL
$-302 GRAB1 PERCENT CARRIER RECOVERY 91.1%
|V\nalyst: C CRJ Date: 07-Feb-98
"Signature of Chemist: m ( M SAC Date: Y224 23

SAMPLE.WB1 REV 2.0

1:22010N\OUT22185. WB1

22010NML
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/5%
MXK ;AGE: SAM6

HNF-SD-WM-DP-294 REV. ¢

ERRY A -220-/0/) £ -3 SAMPLE
Type DETECTOR NUMBER 12|CARRIER ADDED in mL {CVA) 1.000
SAMPLE [TOTAL COUNTS (TC) 36324 |GROSS WEIGHT (W2) 7.6047
Work List COUNT TIME in MINUTES (CT) 10{TARE WEIGHT {W1) 7.5149
22195 BACKGROUND in cpm {BKG) 3.1NET WEIGHT {W3) 0.0898
Test Code ISAMPLE VOLUME in mL (SS) 1.000[DELTA TIME (HOURS) (DT) 4.40
@SR90-01 DILUTION FACTOR DF 1 ’ ’
Matrix DIGEST DILUTION FACTOR | (DDF) 1
LIQUID ISAMPLE COUNT RATE (Rs) 3629.30(SR-90 EFFICIENCY FACTOR 1) 0.4180
Batch Number CRITICAL LEVEL (Le) 1.06|)Y-90 EFFICIENCY FACTOR {C2) 0.4660
98000492 [TIME OF SEPARATION (ST) 10:56 |[Rmax N/A
" _Rerun DATE OF SEPARATION (SD)| .02/06/98|DETECTION LIMIT (Ld) 2.21
0 [TIME OF COUNT (TOC) 156:20(|Sr-89/90 CONC in pCi/L. 4.1411E+00
Sample Prep DATE OF COUNT (DOC) 02/06/98
N/A
Sample #
$98T000377
Instrument Code _[[Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
WB27811 Sr-89/90 CONC in pCilL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
Prepared By RS*DF*DDF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
MCB INOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Chemist JRelative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT))*1.96
SAC Percent Carrier Recovery = (Net Weight / Expected weight) * 100
Analyst INOTE: Expected weight = CVA™* 0.1
CRJ Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Date Complete Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
02/07/98
Analysis Date DETECTION
02/06/98 Sr-89/90 CONCENTRATION 4.14E-03 uCifmL LEVEL
Analysis Time
01:20 PM RELATIVE COUNTING ERROR 1.0% 2.52E-06
Sample Point HCifmL
$-302 GRAB1 PERCENT CARRIER RECOVERY 89.8%
"Analyst: CRJ Date: 07-Feb-98
Signature of Chemist: M ( 0 n,;%f/’ SAC Date: 2 LL7 >
SAMPLEWB1 REV 2.0 22010NML
238
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/o8
/ﬂéﬁ(BOOK PAGE: DUP7

HNF-SD-WM-DP-294 REV. ¢

ERR L A-2¢0~vo/ E-3 [ oup
Type DETECTOR NUMBER 12(CARRIER ADDED in mL (CVA) 1.000
DUP [TOTAL COUNTS (TC) 37975|GROSS WEIGHT (W2) 7.6098
Work List COUNT TIME in MINUTES (CT) 10(TARE WEIGHT (W1) 7.5185
22195 BACKGROUND in cpm {BKG) 3.1|NET WEIGHT (W3} 0.0913
Test Code ISAMPLE VOLUME in mL (SS) 1.000|DELTA TIME (HOURS) (DT) 4.57
@SR90-01 DILUTION FACTOR DF 1
" Matrix DIGEST DILUTION FACTOR | (DDF) 1 B T " ) o N
LIQUID ISAMPLE COUNT RATE (Rs) 3794.40SR-90 EFFICIENCY FACTOR (C1) 0.4180
Batch Number CRITICAL LEVEL {Lc) 1.06 {Y-80 EFFICIENCY FACTOR (C2) 0.4660
98000492 TIME OF SEPARATION (ST) 10:56 [Rmax N/A
Rerun DATE OF SEPARATION (SD) 02/06/98 [DETECTION LIMIT {Ld) 2.21
0 TIME OF COUNT (TOC) 15:30|Sr-89/90 CONC in uCi/L 4.2506E+00
Sample Prep DATE OF COUNT {DOC) 02/06/98
N/A
Sample #
$98T000377
Instrument Code __|Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
WB27811 Sr-89/90 CONC in pCilL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
- Prepared By RS*DF*DDF/((C1+C2*(1-¢ to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
MCB INOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Chemist Retative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT))*1.96
SAC Percent Carrier Recovery = (Net Weight / Expected weight) * 100
Analyst NOTE: Expected weight = CVA * 0.1
CRJ Detection Levels and Less Than Values are determined from Procedure [LA-508-002.
Date Complete Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
02/07/98
Analysis Date DETECTION
02/06/98 Sr-89/80 CONCENTRATION 4.25E-03 pCi/mL LEVEL
Analysis Time
01:20 PM RELATIVE COUNTING ERROR 1.0% 2.48E-06
Sample Point pCi/mL
$-302 GRAB1 PERCENT CARRIER RECOVERY 91.3%
|Analyst: CRJ Date: 07-Feb-98
||Signature of Chemist: M( J M SAC Date: 754 i%/
SAMPLEWB1 REV 2.0 22010NML
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1122010NM\OUT22195.WB1 02/07/98 06:52:25




g’é‘/
KBOOK PAGE: SAMS

HNF-SD-WM-DP-294 REV. ¢

“ERR LA -220-/07 [F-3 SAMPLE
Type DETECTOR NUMBER : 12|CARRIER ADDED in mL (CVA) 1.000
SAMPLE [TOTAL COUNTS (TC) 37257|GROSS WEIGHT (w2) 7.6312
Work List ICOUNT TIME in MINUTES {CT) 10|TARE WEIGHT (W1) 7.5426
22195 BACKGROUND in cpm (BKG) 3.1|NET WEIGHT (W3) 0.0886
Tést Code ISAMPLE VOLUME in mL (S8) 1.000|DELTA TIME (HOURS) (DT) 4.88
@SR90-01 DILUTION FACTOR DF 1 )
Matrix DIGEST DILUTION FACTOR | (DDF) 1
LIQUID ISAMPLE COUNT RATE (Rs) 3722.60SR-90 EFFICIENCY FACTOR (C1) 0.4180
Batch Number CRITICAL LEVEL- (Lc) 1.06Y-90 EFFICIENCY FACTOR (C2) 0.4660
98000492 TIME OF SEPARATION (ST) 10:56|Rmax N/A
Rerun DATE OF SEPARATION (SD) 02/06/98 [DETECTION LIMIT {Ld) 2.21
0 TIME OF COUNT (TOC) 15:49[Sr-89/90 CONC in uCi/L. 4.2826E+00
Sample Prep DATE OF COUNT (DOC) 02/06/98
N/A
Sample #
$98T000378
Instrument Code  iSample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
WB27811 Sr-89/90 CONC in puCi/L Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
Prepared By RS*DF*DDF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
MCB NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Chemist Relative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT))*1.96
SAC Percent Carrier Recovery = (Net Weight / Expected weight) * 100 '
Analyst NOTE: Expected weight = CVA * 0.1
CRJ Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Date-Complete Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
02/07/98
Analysis Date DETECTION
02/06/98 Sr-89/90 CONCENTRATION 4.28E-03 pCifmL LEVEL
Analysis Time
01:20 PM RELATIVE COUNTING ERROR 1.0% 2.55E-06
.Sample Point . uCilmL
S$-302 GRAB1 PERCENT CARRIER RECOVERY 88.6%
[anatyst: CRJ Date: 07-Feb-98
Signature of Chemist: ity SAC Date: Py
SAMPLE.WB1 REV 2.0 22010NML
240
1122010N\OUT\22195.WB1 02/07/98 06:52:25




MK%(’/»??ZGE: DUP9

HNF-SD-WM-DP-294 REV. 0

“ERR L.A-220~/0/ -3 DUP
Type DETECTOR NUMBER 12|CARRIER ADDED in mL (CVA) 1.000
DUP ITOTAL COUNTS (TC) 38788 |GROSS WEIGHT (W2) 7.6440
Work List COUNT TIME in MINUTES (CT) 10|TARE WEIGHT (w1) 7.5520
22195 BACKGROUND in cpm {BKG) 3.1|NET WEIGHT (W3) 0.0920
Test Code ISAMPLE VOLUME in mL (SS) 1.000 [DELTA TIME (HOURS) {DT) 5.98
@SR90-01 DILUTION FACTOR DF 1
Matrix DIGEST DILUTION FACTOR | (DDF) A e - - - EREE
LIQUID ISAMPLE COUNT RATE {Rs) 3875.70|SR-90 EFFICIENCY FACTOR (€1) 0.4180
Batch Number CRITICAL LEVEL (Lc) 1.06]Y-90 EFFICIENCY FACTOR (C2) 0.4660
98000492 [TIME OF SEPARATION (ST) 10:56 [Rmax N/A|
Rerun DATE OF SEPARATION (SD) 02/06/98|[DETECTION LIMIT (Ld) 2.21
0 TIME OF COUNT (TOC) 16:55Sr-89/90 CONC in uCi/L. 4.2438E+00
Sample Prep DATE OF COUNT {DOC) 02/06/98
N/A
Sample #
$98T000378
Instrument Code __ [Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
WB27811 Sr-89/90 CONC in uCi/lL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
Prepared By RS*DF*DDF/{(C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
MCB INOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Chemist Relative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT))*1.96
SAC Percent Carrier Recovery = (Net Weight / Expected weight) * 100
‘Analyst INOTE: Expected weight = CVA* 0.1
CRJ Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Date Complete Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100
02/07/98
._Analysis Date DETECTION
02/06/98 Sr-89/90 CONCENTRATION 4.24E-03 pCi/mL LEVEL
Analysis Time
01:20 PM RELATIVE COUNTING ERROR 1.0% 2.42E-06
Sample Point pCifmL
$-302 GRAB1 PERCENT CARRIER RECOVERY 92.0%
lAnalyst: CRJ Date: 07-Feb-98
Isignature of Chemist: 0 SAC Date: S Eizy
SAMPLE.WB1 REV 2.0 22010NML
241

1\22010NOUT\22195.WB1

02/07/98

06:52:26




worklistdata Version 1.0 05/15/96 ‘ ’ Page: 1
02/10/98 08:07 . HNF-SD-WM-DP-294 REV. 0

LABCORE Completed Worklist Report for Worklist# 22191

Analyst: jmv Instrument: ABIS Book#
Method: -95 3-/o¥ReviMod 5 - .
Worklist Comment: @AM?24101 (302-S-97-1 GRAB (DET SS USEING LL) STD= IML RTS

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

i

1 DAM24101 AM24101T LIQUID 8.34E+01 % Recovery
b

2

BLNK 0 DAM24101 AM24101 LIQUID 1 <5.43E-6 . uCi/mL
2 BLNK' Q AAM24101 AM24101E LiQuip 1.0 1.00E+02 100.000 % Ct Error

i 3 QU :
3 SAMPLE  S98T000376 DAM24101 AM4101E LIQUID 1.156+01 % Ct. Error
3ESAMPIE © §98T QM2 241 > BE£01 0 e R e COVR Ry
4 S98T000376 0  @AM24101 AM24101 RPD
&0 : ' 10:%:ReSOVeRY: -2,
4 S98T000376 QAM24101 AM4101E 1.10E+01 ‘% Ct Error
5 SAMPLE: "+ 508100 £51Li0E 06 e
5 SAMPLE  S9BTO00377 O  @AM24101 AM24101E LIQUID 1.00E+02 % Ct. Errar
SSAMPLE! { QU i i iy
6DUP  S98TO00377 0  RAM24101 AM24101 LIGUID  <5.49E-6  <5.77E-6
6.:0UP. SOBTO00377: 0. - . dAM24101: AMZ4A b LIu1p- A00%0: 5. 8507640053, _ : e
6 oup S98TO00377 0  @AM24101 AM24101E L1QUIO 1.00E+02 100.000 % Ct Error
ZiSANBLE T Se0BT 0003787100y < aM SAMREA0N: LIQuID: 5348706 53465006 ETARL L P i
7 SAMPLE  S98T000378 O  @AM24101 AM24101E LIGUID 1.00€+02 : % Ct. Error
7 SANPLE: - 3S9BT000378 0. . T aRMRE 104 AMZ4101 T LI GUID 8Li72E40T: 7 iRecoveny:
8 oup S98T000378 O  @AM24101 AM24101 LIQUID  <5.34E-6  <5.13E-6 RPD
DU, ¢ 1898T 0003 : RRAOATELTOUID:: = ¥ 10050: - - BIOTER00 $89:700: %:Recoveny. .
8 oup S98T000378 0  9AM24101 AM24101E LIQUID 1.0 1.00E+02 100.000 %.Ct Error

Final page for worklist# 22191

Analyst Signature Date Analyst Signature Date

Units shown for QC (BLK/BKG) may not reflect the actual units.
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HNF-SD-WM-DP-294 REV. 0 .

02/05/98 10:53 .
A0 LABCORE Data Entry Template for Worklist# 22191
Analyst: Swy)  Tostroment:  AMOI Book# %851,

Method: LA-953-104 Rev/Mod
Worklist Comment: @AM24101 (302-5-97-1 GRAB (DET SS USEING LL) STD IML  RTS

S Type Sample# R A Test Matrix Group# Project

1 STD " @AM24101 LIQUID

2 BLNK @AM24101 LIQUID

3 SAMPLE $98T000376 0 @AM24101 LIQUID' 98000081 é-302 GRAB1
Analytes Requested: AM24101 , AM24101E, AM24101T

4 DUP S98T000376 0 @AM24101 LIQUID’

5 SAMPLE $98T000377 © @AM24101 LIQUID. 98000081 S-302 GRAB1
Analytes Requested: AM24101 , AM24101E, AM24101T

6 DUP S98T000377 0 @AM24101 LIQUID

7 SAMPLE S98T000378 © @AM24101 LIQUID 98000081 S-302 GRAB1

Analytes Requested: AM24101 , AM24101E, AM24101T

8 DUP S98T000378 0 @AM24101 LIQUID

Final page for worklist #,22191

my%%%ﬁ)@e”&imteﬁjﬂx*’ An’af;ﬁég(méém Al e qu%
AP &74} 2/9/25

Data Entry Comments: M a}s "%)})Cm G_‘L &Mob\bf(

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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HNF-SD-WM-DP-294 REV, 0

222-8 Analytical Laboraratory

GENERAL ALPHA ENERGY ANALYSIS

Rev. 2.10 :
DATA REDUCTION REPORT
SAMPLE

WL22191-STD
File ID: 9a9066.CNF

Counted on: 2/ 7/98 @ 3:22
Detector: AEA9
Geometry number: 1

Count' time: 28802. Sec
PEAK ANALYSIS

Peak Peak height : Peak center ) FWHM

Tau
1D Initial Final Initial Final Initial Final Initial Final
1 907.2 907.2 299.547 299.547 12.000 6.497 6.000 1.232
2 800.9 800.9 253.601 253.470 12.000 4.824 6.000 0.950
3 11.5 11.5 157.653 156.761 106.000 454.894 53.000 128.842
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 0.526 5.487 5.470 0.0170.03 48.76 1.3 283.6 0.128E-03

24 5.479 5.470 0.009 217.2 0.978E-04
2 0.434 5.266 57258 0.0080.02 40.22 1.5 170.1 0.766E-04
45891 4813 070782569 2442756 T02—0+4
Np237 4.769 4.813 -.044 11.7 0.528E-05
Totals: 0.985 <--valid peaks only--> 91.41
2%¥%Q DETECTOR CALIBRATION
QM%/ Energy (MEV] = 4.092 + (0.0046)+Channel
Energy range (Mev): .4.092 TO 6.447
Efficiency = 0.2388 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 44536.0 100.000
Smoothed . 44538.1 . 100.005
Composite fit - 43882.0 98.532

Residuals . 654.0 1.468

Analyzed by:

MB

- 244




HNF-SD-WM-DP-294 REV. §
T Spectrum 9a%066.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 6422.4
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Raw Data Dump for AEA Spectrum: 9a9066.CNF

1 0. 0. 2. 0. 5. 6.
11 1. 7. 1. 5. 0. 4,
21 0. 3. 3. 4. 5. 4.
31 2. 1. 2. 0. 2. 0.
41 7. 3. 2. 1. 4. 4,
51 4. 5. 3. 3. 1. 3.
61 3. 6. 2. 6. 5. 5.
71 0. 3. 4. 4, 4. 6.
81 4. 5. 4. 3. 7. 1.
91 1. 5. 5. 4. 3. 9.
101 8. 6. 6. 3. 5. 3.
111 9. 3. 3. 5. 4, 5.
121 5. 13. 8. 9. 8. 5.
131 10. 7. 13. 6. 9. 13.
141 9. 11. 9. 12. 12. 15,
151 14. 13. 13. 18. 12, 14.
161 13. 14. 16. 15. 23.. 15.
171 24. 19. 26. 22. 19. 20.
181 25, 34. 30. 39. 44, 30.
191 39. 36. 40. 52. 59. 49.
201 56. 70. 52. 69. 81, 86.
211 88. 115. 107. 115. 134. 138.
221 160. 182. 184. 183. 182. 218.

311 61. 50. 36. 25. 12. 7.
321 0. 0. 0. 0. 1. 0.
331 0. 0. 0. 0. 0. 0.
341 0. 1. 1. 0. 0. 0.
351 0. 0. 1. 0. 0. 1.
361 0. 1. 0. 1. 0. 0.
371 0. 0. 0. 0. 0. 0.
381 0. 0. 0. g. 0. 0.
391 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0.
431 0. 0. 0. ‘0. 0. 0.
441 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0.
461 0. 0. 0. g. 0. 0.
471 0. 0. 0. 0. 0. 0.
481 0. 1. 0. q. 0. 0.
491 0. 0. 0. 0. 0. 0.
511 0. 0. '
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HNF-SD-WM-DP-294 REV, 0
222-SiAnalytical Laboraratory
GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.10

DATA REDUCTION REPORT
SAMPLE

: WL22191-BLNK
-File ID: 10al065.CNF

Counted on: 2/ 7/98 @ 3:23
Detector: AEA10

Geometry number: 1

Count time: 28802. Sec

PEAK ANALYSIS

Peak -Peak height . Peak center FWHM Tau

iD © Initial Final Initial Final Initial PFinal Initial Final
1 325.6 325.6 '246.621 246.282 28.000 25.020 14.000 1.922

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 Pu239 0.985 5.147 5.224 -.0770.12 40.55 1.4 168.3 0.758E-04

—2m2 43 5.266 5.224 0.042 170.0 0.766E-04

Totals:%g 0.985 <--valid péaks only--> 40.55

2 746 }DETECTOR CALIBRATION
G Jeb” Energy(MEV) = 4.091 + (0.0046)*Channel
Energy range (Mev): 4.091 TO 6.446
Efficiency = 0.2409 CPM/DPM

(Data reduction compression factor: 1.)

"TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum ’ 19763.0 100.000
Smoothed . 19765.7 100.014
Composite fit 19463.4 98.484

Residuals 299.6 1.516

Analyzed by:

MB
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coo Spectrum 10a1065.CNF HNE-8D-WM-DP-294 REV. ¢
1 Legend: Raw = .... Modelad Peaks = 1,2,.., etc Display Max.: 2527.0
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Raw' Data Dump for AEA Specthm:

1
11
21
31
41
51

61

71
81
91
101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

7.
10.

7.

6.

9.
15.
10.
10.
14.
13.
23.
25.
30.
29.
38.

e s e e o e o

CONOOCOCOOO

(]
.

5.
9.
8.
9.
12,
8.
15.
21.
18.
24.
19.
33.
35.
35.
42.
48.
48.
85.
100.
120.
144.
217.
266.

e % 6 6 4 e 4 s & e s 8 s s s s s e e e e o
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7.
4.
6.
7.
10.
14.
16.
15,
18.
19,
20.
31.
30.
24.
29.
46.
64.
92.
98.
119.
166.
223.
282.
331.
298.
26.
2.

w
.
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6.
7.
7.
9.
12.
15.
9.
13.
17.
16.
28.
24.
38.
34.
43.
53.
75,
80.
111.
137.
174.
191.
297.
301.
255.
26.
4.
‘2.

o
e o s e e e 4 s

O OCOD0Or

2]
.

.0.

10a1065.cnp HNF-SD-WM-DP-294 REV. ¢

8.

5.
11.
11.

9.
15.
14,
11.
21.
18.
18.
27.
24.
33.
40.
38.
50.
55.
88.
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8.
8.
10.
9.
9.
9.
6.
14.
14.

18,

19.
25.
31.
29.
36.
48, .
64.
59.
69.
111.
156.
207.
248.
297.
342.
128.
10.
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11.
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16.
12.
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6.
13.
16.
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Cos ' 7 HNF-8D-WM-DP-294 REV. 0
222-S7Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.10
DATA REDUCTION REPORT
SAMPLE

598T376-SAM
File ID: 11all68.CNF

Counted on: 2/ 7/98 @ 3:23

Detectors: AEAll
Geometry number: 1
Count time: 28800. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
iD Initial . Final Initial Final Initial Final Initial Final
1 13.7 13.7 302.699 302.699 16.000 5.958 8.000 1.454
2 897.1 897.1 255.885 255.884 10.000 4.113 5.000 0.948

) PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak entroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate ¢/m @95 ‘'d/m uCi/ea
1  «Pu238 0.014 5.487 5.485 0.0020.03 0.61 11.4 3.6 0.160E-05

5.479 5.485 ~-.006 2.7 0.123E-05
2 AnzZ4 3 0.900 5.266 5.270 -.0040.02 39.31 1.4 166.5 0.750E-04
Totals: 0.914 <--valid peaks only--> 39.92

9?%2 { DETECTOR CALIBRATION
qW Energy (MEV) = 4.093 + (0.0046)*Channel
Energy range (MevV): 4.093 TO 6.448
Efficiency = 0.2385 CPM/DPM
(Data reduction compression factor: 1.)

~ TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 20973.0 100.000
Smoothed T 20973.8 100.004
Composite fit 19159.9 91.355

Residuals . 1813.1 8.645

Analyzed by:

MB

)
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PRI Spectrum 11al168.CNF HNF-SD-WM-DP-294 REV, ¢
1 Legend: Raw = .... Modele@ Peaks = 1,2,.., etc Display Max.: 5807.3
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1 0. 0. 2. 2. . 1. 1
11 1. 0. 0. 0. 0. 3. 0. 0. 2
21 1. 2. 2. 0. 0. 0. 0. 0. 1
31 3. 2. 2. 0. 0. 0. 2. 1. 1
41 2. 2. 1. 1. 3. 2. 1. 0. 0
51 0. 1. 0. 3. 0. 1. 1. 2. 2
61 2. 3. 2. 0. 2. 2. 1. 3. 2
71 3. 2. 1. 0. 2. 3. 1. 7. 3
81 2. 0. 2. 4. 3. 2. 3. 3. 3
91 4. 2. 3. 9. 5. 1. 2. 3. 4

101 5. 2. 3. 3. 1. 1. 4. 2. 5
111 1. 4, 7. 2. 2. 5, 6. 4. 5
121 3. 5. 2. 1. 6. 6. 6. 3. 4
131 8. 9 5. 9. 1. 7. 3. 10. 8
141 5. 6. 6. 4. 1. 8. 8. 5. 8
151 7. 9. 7. 7. 10. 6. 7. 17. 6
161 -10. 7. 10. 16. 14. 8. 12. 12. 11
171 14. 15. 20. 8. 13. 15. 18. 17. 15
181 18. 18, 19. 15, 30. 18. 21. 37. 25
191 35, 32. 26. 25. 3. 35, 35, 49, 49
201 49, 47. 50. 35, 39. 60. 56. 60. 74
211 60. 92. 65. 81. 86. 97. 106. 100. 102
221  147. 129. 141. 147. 159. 153. 169. 173. 209
231  217. 238. 229. 241. 248. 277. 317. 318. 315
241  390. 388.. 415. 479. 528. 534. 558. 596. 620
251  677. 673.  755. 33. 924, 1012. 1036. 879. 538
261  146. 77. 89. 73. 64. 57. 58. 48. 53
271 34. 22. 20, 12. 7. 5. 2. 3. 1
281 4, 0. 5. 4, 2. 8. 6. 4. 6
291 7. 7. 9. 3. 8. 5. 8. 7. 10
301 13. 20. 12. 15. 13. 8. 5. 9. 3
311 1. 1. 3. 1. 1. 1. 0. 0. 0
321 0. 0. 0. .l. 0. 0. 0. 0. 0
331 0. 0. 0. 0. 0. 0. 0. 0. 0
341 0. 0. 0. 0. 0. 0. 0. 0. 1
351 0. 0. 0. 0. 1. 0. 0. 0. 0
361 0. 0. 0. 0. 2. 1. 0. 0. 0
371 0. 0. 1. 1. 0. 0. 0. 0. 0
381 0. 0. 0. 0. 0. 0. 0. 0. 0
391 0. 0. 0. 0. 0. 0. 0. 0. 1
401 0. 0. 0. 0. 0. 0. 0. 0. 0
411 0. 0. 0. 0. 0. 0. 0. 0. 0
421 0. 0. 0. 0. 0. 0. 0. 0. 0
431 0. 0. 0. 0. 0. 0. 0. 0. 0
441 0. 0. 0. 0. 0. 0. 0. 0. 0
451 0. 0. 0. G. 0. 0. 0. 0. 0
461 0. 0. 0. 0. 0. 0. 0. 0. 0
471 0. 0. 0. 0. 0. 0. 0. 0. 0
481 0. 0. 0. 9. 0. 0. 0. 0. 0
491 0. 0. 0. 0. 0. 0. 0. 0. 0
511 0. 0. ’

252

‘Raw Data Dump for AEA Spectrum: 11al1168.CNF HNF-SD-WM-DP-294 REV. ¢
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<o L HNF-SD-WM-DP-294 REV. 0

222—s?Analytical Laboraratory
GENERAL A L;P HA ENERGY ANALYSTIS
Rev. 2.10

DATA REDUCTION REPORT
SAMPLE

: $S98T376-DUP
File ID: 12al255.CNF

Counted on: 2/ 7/98 @ 3:23.
Detector: AEA12
Geometry number: 1

Count . time: 28805. Sec
PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau

iD Initial Final Initial Final Initial Final Initial Final
1 11.5 11.5 '296.230 296.230 14.000 6.393 7.000 1.082
2 802.5 802.5 251.598 251.596 106.000 4,499 5.000 0.942

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count S%err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 « 0.015 5.487 5.477 0.0100.03 0.67 10.9 4.1 0.183E-05

Am24 5.479 5.477 0.002 3.1 0.140E-05
2 43 0.870 5.266 5.267 ~.0010.02 38.16 1.5 168.6 0.760E-04
Totals: 0.885 <--valid peaks only~-> 38.83
9?7% 'DETECTOR CALIBRATION
?% Energy(MEVY) = 4.085 + (0.0047)*Channel
qqu/@ : Energy range (MeV): 4.085 TO 6.491
Efficiency = 0.2286 CPM/DPM

(Data reduction compression factor: 1.)

'TOTAL COUNT DATA:

Item h Total % Recovery
Raw spectrum . 21056.0 100.000
Smoothed s 21060.5 100.021
Composite fit 18642.4 88.537

Residuals ; 2413.6 11.463

Analyzed by:

MB
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S Spectrum 12a1255.CAF HNF-8D-WM-DP-204 REV. 0
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 5363.5

2..
2.,
ee2..

2

P SN

[P N

cereresaaes o2,

- S

N

DT T T 3

leeo... L T T

lieeveeaie20nn,

1..

= et

254




Raw Ddta Dump for AEA Spectrum: 12al255.CNF
1 . 0. 4. - 3. 3. 1.
11 5. 1. 3. 0. 3. 3.
21 2. 3. 2. 1. 2. 0.
31 0. 2. 3. 4. 5. 3.
41 1. 0. 2. 6. 2. 3.
51 1. 2. 2. 6. 5. 3.
61 2. 0. 2. 3. 1. 2.
71 4, 3. 1. 2. 2. 1.
81 4. 1. 6. 2. 4. 7.
91 4, 6. 11. 5. 3. 4.
101 5. 2. 7. 5. 3. 8.
111 6. 6. 10. 5. 7. 11.
121 6. 11. 8. 8. 4. 11.
131 11. 5. 13. 12. 11. 13.
141 7. 16. 12. 18. 8. 11.
151 12. 14. 17. 19. 14, 20.
161 i8. 24. 19. 14. 23. 18.
171 20. 19. 23. 31. 23. 26.
181 42, 31. 34. 45. 45, 40,
191 47. 45, 60. R0Q. 42. 60.
201 79. 61. 76. 64. 90. 95.
211 112. 105. 105. 115. 137. 130.
221 185. 176. 179. 187. 177. 208.
231 254. 299. 296. 346. 329. 368.
241 468. 507. 510, 554. 540. 626.
251 825. 906. 901. 731. 450. 250.
261 56. 47. 46. 41. 45, 32.
271 7. 4. 4. 4. 4. 4.
281 4, 3. 7. 8. 12. 7.
291 12. 9. 9. 10. 11. 14.
301 3. 2. 4. 3. 1. 1.
311 0. 1. 0. 0. 0. 0.
321 . 0. 1. 0. 0. 0. 0.
331 0. 0. 0. 0. 0. 0.
341 0. 0. 0. ‘0. 0. 0.
351 1. 2. 0. 0. 0. 0.
361 0. 0. 0. 0. 1. 0.
371 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0.
391 6. | 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. c. 0.
421 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0.
151 0. 0. 0. 0. 0. 0.
] 61 0. 0. 0. 0. c. 0.
171 0. 0. 0. 0. 0. 0.
=181 0. 0. 0. 0. 0. 0.
191 0. 0. 0. 0. 0. 0.
511 c. 0.
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HNF-SD-WM-DP-294 REV, o

222-8 Analytlcal Laboraratory

GENERAL A L- P HA ENERGY ANALYSTIS
g Rev. 2.10
DATA REDUCTION REPORT
SAMPLE
: S98T377-SAM
File ID: 21a2147.CNF

Counted on:

Detector: AEA21
Geometry number: 1
Count.time: 28805. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 411.4 411.4 251.566 251.566 14.000 7.165 7.000 0.473
22 0.0 0.1 123.273 123.273 0.000 0.100 0.000 0.100
372 0.0 0.1 110.279 110.279 0.000 0.100 0.000 0.100
47 0.0 0.1 103.617 103.617 0.000 0.100 0.000 6.100
52 0.0 0.1 98.746 98.746 0.000 0.100 0.000 0.100
: PEAK RESULTS
. Peak Error Limit: 30%

Peak AEA Peak Cantroid Count %exT Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate @95 d/m uCi/ea
1 Am243 3289~ 5.266 5.258 0.0080.03 1.2 220.3 0.992E-04
2 Fararars 4,668 g dok ok ok ok
3 s 4.608 0.00 *kxxx
4 2227 4.578 0.00 *%%*%

5 ??2?2 4.555 0.00 *%x%x

Totals: 1.289 <--valid peaks only--> 52.22

Ao "DETECTOR CALIBRATION
us¢ Energy(MEV) = 4.101 + (0.0046)*Channel
T; Energy range (MeV): 4.101 TO 6.456
pEN M ~ Efficiency = 0.2394 CPM/DPM
' %f{» (Data reduction compression factor: 1.)
% St At “TOTAL COUNT DATA:
< ; ¢%i+kp : .
oM usk—ﬁyk Item Total % Recovery
W@ Raw spectrum 19452.0 100.000
o us Smoothed ‘ 19456.1 100.021

b, €ﬁ0*<~ Composite fit 25071.1 128.887

5{“§L Residuals -5619.1 -28.887
Analyzed by:
MB

2/ 7/98 @ 3:24




o Spectrum 21a2147.CNF HNF‘SD'WMDP~294 REV
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: : 9138.6
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‘Raw Data Dump for AEA Spectrum:
1 5

11
21
31
41
51
61
71
81
91
101
111
121
131
141
151
161
171
181
191
201
211

0. 0.
6. 4.
8. 5.
1. 8.
4. 2.
4. 7.
3. 7.
5. 6.
11. 4.
9. 13.
6. 11.
10. 14.
15. 14,
17. 11.
28. 20.
25. 24.
30. 40.
34. 45.
58. 41.
72. 91.
108. 116.
152. 142.
183. 219.
304. 304.
382. 367.
379. 452.
30. 34.
8. 8.
5. 5.
2. 7.
6. 5.
1. 0.
0. 1.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

8.

3.

WS
.

e e e 4 e e a4 s s e e

1.

4 s s s e s s s 4 e s e 8 e e e e s 0 s s

21a2147.CNF
7. 6.
6. 4.
5. 6.
3. 9.
6. 6.
5. 5.
5. 5.
11. 11.
12. 6.
15. 9,
11. 8.
14. 10.
19. 13.
23. 23.
33. 28.
36. 39.
45. 50.
56. 63.
89. 85.
116.  116.
143.  162.
244.  232.
337.  346.
414.  428.
373.  285.
29. 28.
5. 2.
9, 3.
3. 1.
2. 2.
0. 0.
0. 1.
0. 0.
2. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
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. oea : HNF-SD-WM-DP-294 REV. 0

222-S Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.10

DATA REDUCTION REPORT
SAMPLE

S98T377-DUP
File ID: 22a2235.CNF

Counted on: 2/ 7/98 @ 3:24
Detector: AEA22

Geometry number: 1

Court time: 28806. Sec

PEAK ANALYSIS

Peak Peak height '~ Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 474.3 474.3 251.733 251.733 14.000 7.247 7.000 0.630
22 0.0 0.1 115.795 115.795 0.000 6.100 0.000 0.100
37 0.0 0.1 102.587 102.587 0.000 0.100 0.000 0.100

. PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Céntroid Count f&err Activity

ID Isotope xp. Qks. Diff. FWHM Rate g7 @95 d/m uCi/ea
1 Am243 ‘,,v 5.266 5.249 0.0170.03 1.3 199.4 0.898E-04
2 77322 4.624 700 kwxwwn
3 7227 4.563 0.00 *%xxx
Totals: 1.137 <--valid veaks only--> 47.73
fm DETECTOR CALIBRATION
@ Energy(MEV) = 4.091 + (0.0046)*Channel
5 Energy range (MeV): 4.091 TO 6.446
%f{ . Effic¢iency = 0.2418 CPM/DPM
9‘ :kJ;Q/% (Data reduction compression factor: 1.)
9
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum . 20157.0 100.000
Smoothed 20159.7 100.013
Composite fit - 22915.7 113.686

Residuals o -2758.7 -13.686

Analyzed by:

MB

<59



C Spectrum 22a2235.CNF HNF-SD-WM-DP-294 REV. 0
1 Legend: Raw = .... Modeled Peaks =1,2,.., etc Display Max.: 3507.0
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Raw Data Dump for AEA Specirum: 22a2235.CNF
0

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

101 10. 7. 13. 11. 7. 6.
111 12. 14, 8. 9. 18. 12.
121 10. 17. 15. 9. 10. 8.
131 14. 19. 16. 13. 11. 16.
141 11. 24. 15. i6. 16. 20.
151 21. 20. 23. 30. 20. 20.
161 30. 27. 25. 25. 36. 37.
171 42. 490. 45, 38. 29, 39.
181 56. 45. 51. 60. 58. 61.
191 82. 69. 86. e1l. 56. 85.

261 42. 35. 32. 29, 32. 31.
271 9. 9. 3. 5. 6. 4,
281 3. 5. 5. 1. 5. 3.
291 9. 3. 4. 9. 5. 3.
301 7. 7. 2. 0. 1. 3.
311 0. 0. 0. 0. 0. 0.
321 1. 0. 0. 0. 0. 0.
331 0. 1. 0. ;. 1. 0.
341 0. 0. 1. 0. 1. 0.
351 0. 0. 0. 1. 0. 0.
361 0. 0. 0. 0. 0. 1.
371 0. 0. 0. 0. 0. 0.
381 0. 0. 0. ‘. 0. 0.
391 0. 0. 1. ‘0. 0. 0.
401 0. 0. 0. 0. 0. 0.
411 0. 0. 0. ‘0. 0. 0.
421 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 0.
441 0. 1. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0.
481 0. 1. 0. a. 0. 0.
491 0. 0. 0. 0. 0. 0.
511 0. 0. '
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22

GENERAL

Counted on:

HNF-SD-WM-DP-294 REV. 0

2-5 Analytical Laboraratory
A L'PHA ENERGY ANALYS
Rev. 2.10

DATA REDUCTION REPORT
SAMPLE

. S98T378-SAM
File ID: 23a2328.CNF

2/ 7/98 @ 3:24

IS

Detector: AEA23
Geometry number: 1
Count  time: 28808. Sec
PEAK ANALYSIS
Peak Peak height ¢ Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 388.4 388.4 252.107 252.107 26.000 9.134 13.000 13.420
2 311.0 311.0 247.100 247.100 18.000 0.087 9.000 0.005
32 0.0 0.1 151.218 151,218 06.000 0.100 0.000 0.100
4z 6.0 0.1 120.050 120.050 0.000 0.100 0.000 0.100
52 0.0 0.1 .79.926 79.926 0.000 0.100 0.000 0.100
: PEAK RESULTS 5 2)/
hé)é) Péak Error Limit: 30% 1/3
Peak AEA Peak Centroid Count err Activity
ID Isotope Fr. Xp. Obs. Diff. FWHM Rate @95 d/m uCi/ea
1 Am243 .266 5.254 0.0120.04 2.6 46.0 0.207E-04
2 5.231 0.00 1.4 162.1 0.730E-04
3 22272 4.790 dek koK ke
4 72?2272 4.647 0.00 *x%w%x
5 Fararars 4,462 0.00 xxwxxx
"Totals: 1.250 <--valid peaks only--> 53.23
:DETECTOR CALIBRATION
use o b?® Energy (MEV) = 4.095 + (0.0046)*Channel
\/ﬂl“és A T Energy range (MeV): 4.095 TO 6.450
S A4£ Efiiciency = 0.2563 CPM/DPM
I(Cw7 (Data r¢auction compression factor: 1.)
5[3(5‘( ﬁﬂj'ﬂ TOTAL COUNT DATA:
ﬂqﬁk Item ; Total % Recovery
Raw spectrum 20454.0 100.000
Smoothed } 20454.8 100.004
Composite fit ¢ 25558.7 124.957
Residuals . -5104.7 ~24.957

Analyzed by:

MB




M

. : Spectrum 23a2328.CNF HNF-SD-WM-DP-294 REV. 0
Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 3007.0
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Lo s :
Raw Data Dump for AEA Spectrum:

0.
6.
5.

5.
4.

0.

o e & s o s s e s e o

0.

4.
4.
0.
2.
15.
1.
6.
12.
10.
15.

18.
19.

16. -

31.
22.
45.
44,
64.
105.
143.
166.
241.
307.
389,
370.
33,
8.

1D

0.

RN =N=Y=-Y=T=Xorn

e e e s e e e e

23a2328.CNF
4. 10.
3. 2.
7. 3.
9. 5.
3. 10.
4. 6.
2. 8.
8. 4.
6. 5.
9. 8.
13. 10.
9. 17.
20. 16.
22. 26.
27. 29.
26. 36.
44. 44.
63. 58.
71. 75.
84. 99.
140. 138.
186. 187.
254. 270.
316. 303.
375. 373.
363. 283.
28. 16.
0. 6.
8. 12.
10. 5.
0. 2.
0. 0.
0. 0.
0. 0.
1. 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.
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GENERAL

Peak

2?2

Peak
ID Isotope
1 _Pu239

Am243
2

Totals:

Initial

HNF-SD-WM-DP-294 REV, o

222—55Analytical Laboraratory
ALPHA ENERGY
W Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
: $98T378-DUP
File ID: 24a2427.CNF

Counted on: 2/ 7/98 @ 3325
Detector: AEA24
Geometry number: 1
Count’ time: 28806.
PEAK ANALYSIS

FWHM
Initial
26.000 12

6.000 1

. Peak center
Final Initial Final
402.2 249,358 249.358

1.9 103.977 102.337

Peak height

402.2
1.9

PEAK RESULTS

Peak Error Limit: 30%
serr
@95
1.4

Peak Centroid Count
Exp. Obs. Diff. FWHM Rate c/m
5.147 5.240 -.0930.06 42.40
5.266 5.240 0.026

4,564

AEA
Frac
1.013

0.04

42.40

226

<-~valid-béak5'only-->

. DETECTOR CALIBRATION
Energy(MEV) =
Energy range (MeV): 4.093 TO
Efficiency = 0.2401 CPM/DPM

(Data redu¢tion compression factor:

_TOTAL COUNT DATA:

Total . %
20090.0
20097.0 10
20379.3 10

-289.3 -

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Analyzed by:

Final
.197

ANALYSTIS

Sec

Tau
Initial Final
13.000 1.055

179 3.000 0.531

Activity
uCi/ea

0.796E-04

0.804E-04

d/m
176.6
178.4

.

4.093 + (0.0046)*Channel
6.449

1.)

Recovery
100.000

0.035
1.440
1.440

MB

<65




A HNF-SD-WM-DP-294 REV. 0
o Spectrum 24a2427.CNF -
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 3106.6
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Raw Data Dump for AEA Spect:um:
9

1 . . . 5,
11 3. 1. 1. 7.
21 4. 5. 2. 6.
31 3. 5. 8. ‘6.,
41 3. 9. 10. 5,
51 3. g, 5. 10.

61 9. 7. 8. 8.
71 9. 9. 5. 7.
81 6. 5. 9. 6.
91 11. 4, 10. 13.

101 14, 17. 12. 15.

111 12. 14, 12. 13.

121 14. 13. 12. 20.
131 4. 13. 32. 18.
141 27. 23, 21. 25,
151 19. 27. 43. 35,
161 42. 37. 40. 27.
171 46. 31. 44, 48,
181 72. 62. 65. 55,
191 76. 90. 82. 36.

201 . 101. 102.  111. 141,

211 153. 151. 169. 181.

221 214. 222, 225,  219.

231 309. 305. 291.  300.

241 354, -390.  389.  420.

251  402. 380. 360. 384,

261 50. 29. 34. 24,

271 8. 12. 3. 4.

281 6. 6. 4. 7.

291 10. 4, 5. 4.

301 3. 7. 1. 2.

311 0. 0. 0. 10,

321 0. 0. 0. 0.

331 0. 0. 0. ‘9.

341 0. 0. 1. 1.

351 1. 0. 0. 0.

361 0. 0. 2. ‘0.

371 0. 0. 0. 0.

381 0. 0. 0. ‘0.
391 0. 0. 0. 0.

401 0. 0. 0. 0.

411 0. 0. 0. 0.

421 0. 0. 0. 0.

431 0. 0. 0. 7.

441 0. 0. 0. 0.

451 0. 0. 0. 9.

461 0. 0. ‘0. ‘0.

471 0. 0. 0. 0.

481 0. 0. 0. 0.

491 0. 0. 0. 0.

511 0. 0.

24a2427

2677

.CNF

0.
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HNF-8D-WM-DP-294 REV, ¢

4.
0.
9.
7.
6.
3.
10.
11.

8.

e 2 e e e e e o »

0.

8.
4.
5.
5.

0.

OCOCOO0OOO

« s e s 4 o o

3.
7.
2.
9.
10.
9.
12.
9.




HNF-SD-WM-DP-294

REV.0

WORKBOOK PAGE: STD1

Am 241 and Cm 243/244: L A-953-103 (VOID) or LA-953-104(B-0)) LIQUID STD
NV 7 FEB-07-98  |Am 241 AEA Frac. (C241) 0.526
(SS) 1.000Am 243 AEA Frac. (C243) 0.434
LF. {DF) 1|Cm 243/244 AEA Frac. (Cm) [
racer Volume in mL {SPKV) 0|Total AT Counts 3453
Digest D.F (DDF) AT Count Time (min) (TC) 30
racer Book No. . 140B43 Background in cpm (Bkg) 0.13
m-243 Tracer Value {(dpm/mL) 1034 [Am 241 cpm 48.76
Detector Number 15[Am 243 cpm 40.22
Detector Efficiency (DetEff) 0.2894|Cm 243/244 cpm [
iStandard Book No 75B56 IAEA Count Time {min) 480
[Standard Value in pCi/mL 1.030E-04 Am 241 uCill. = 1.1280E-01
Cm 243/244 pCilL = < 1.2872E-02
m-241 pCill. = (G241 * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)) / (C243 * S§ * (2220000dpm/uCi))
Cm-243/244 uCifL = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)) / (C243 * SS * (2220000dpm/p:Ci))
Relative C‘ounting Error = Square Root of [(1/(Am-243 cpm * min)} + (1 / {Am-241 or Cm-243/244 cpm * min))] * 1.96 * 4100
m 243 Tracer Recovery = (Total AT Counts / TC - Bkg) * (1/DetEff) * C243 * 100 / Am-243 Tracer Value * SPKV
Am 241 pCl/mL = 1.13E-04 DETECTION
Relative Counting Error = 1.9% LEVELS
: in uCilmL
NOTE: Cm-243/244 Result is a LESS THAN Value. Am 241 -
_ Cm 243/244 pCifmL < 1.28E-05 1.29E-05
Relative Counting Error = 100.0% Cm 243/244
Am 243 Tracer Recovery = 83.4% 1.29E-05
S-302GRAB1 .
lAnayst: "y , MY Date: 02/09/98
lsignature of Chemist: Dolin o honp JFR Date: 7Ze b 9%
STANDARD.WB1 REV 1.2 U 953103ML  ©
268

11953103\0UT\22191.WB1
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HNF-8D-WM-DP-294 REV, 0

WORKBOOK PAGE: BLANK2

Am 241 and Cm 243/244: LA-953-103 (VOID) or LA-953-104(B-0)) LIQUID / SO BLNK
Date Counted . . FEB-07-98  ||Am 241 AEA Frac. (C241) 0

Sample Volume in mL {S8) 1.000|/Am 243 AEA Frac. (C243) 0.985

%iSample D.F. (DF) Cm 243/244 AEA Frac. {Cm) Q

-

racer Volume in mL (SPKV) 0.200|Total AT Counts 1592

Digest D.F. (DDF)} J0[IAT Count Time (min) (TC) 30
Tracer Book No. Background in cpm (Bkg) 0.13
m-243 Tracer Value (dpm/mL) 1034[Am 241 cpm 0

Detector Number 15|Am 243 cpm 40.55

Detector Efficiency (DetEff) 0.2894|Cm 243/244 cpm 0

IAEA Count Time - {min) 480
Am 241 uCilk. = < 5.4273E-03
Cm 2431244 uCilL = < 5.4273E-03

\m-241 UGl = (G241 * Am.243 Tracer Value * SPKV * DF * DDF * (1000mLJL)) / (G243 * S * (2220000dpm/j:Cil)
Cm-243/244 pCilL = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mLIL)) / (C243 * $S * (2220000dpm/uCi)

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

INOTE: Am-241 Result is a LESS THAN Value.

m 241 pCl/imL = < 5.43E-06 | DETECTION
‘;elative Counting Error = 100.0% LEVELS
. in puCi/mL
te % ZINOTE: Cm-243/244 Result is a LESS THAN Value. Am 241
“7JCm 243/244 pCiimL < 5.43E-06 5.43E-06
Relative Counting Error = 100.0% Cm 243/244
Am 243 Tracer Recovery = 87.1% 5.43E-06
Analyst: ] MV Date: 02/09/98

4 0
Signature of Chemist: 0o Lhdol e JFR Date; G Za b 9K

BLANK.WB1 REV 1.2 U 953103ME
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HNF-8D-WM-DP-294 REV, 0

WORKBOOK PAGE: SAM3

Am 241 and Cm 243/244: LA-953-103 (VOID) or LA-953-104(B-0)) LIQUID /SO| sAwmPLE
Type |Date Counted FEB-07-98 _ 1Am 241 AEA Frac. (C241) 0.014
SAMPLE [sample Volume in mL ($8) 1.000Am 243 AEA Frac. (C243) 0.9
Work List [Sample D.F. {DF) 1|Cm 243/244 AEA Frac. (Cm) 0
22191 [Tracer Volume in mL (SPKV) 0.200||Total AT Counts 1776
Test Code Digest D.F. (DDF) 1.000|AT Count Time (min) {TC) 30
@AM24101 [Tracer Book No. 140B43 Background in cpm (Bkg) 0.13
Matrix 1Am-243 Tracer Value (dpm/mL) 1034Am 241 cpm 0.61
LiQUID Detector Number 15[Am 243 cpm 39.31
Batch Number Detector Efficiency (DetEff) 0.2894|Cm 243/244 cpm 0
98000488 IAEA Count Time {min) 480
Rerun Am 241 uCill. = < 5.8259E-03
0 Cm 243/244 pCilL. = < 5.8259E-03
Sample Prep
N/A
Sample Number  |Am-241 uCifL = (G241 * Am-243 Tracer Value * SPKV * DF * DDF * {1000mL/L)) / (C243 * $S * (2220000dpm/uCi))
$98T000376 Cm-243/244 pCill. = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mLiL)) / (C243 * $S * (2220000dpm/uCi))
Instrument Code
wB26872 Relative Counting Error = Square Root of [(1/(Am-243 cpm * min)) + (1/ (Am-241 or Cm-243/244 cpm * min))] * 1.96 * 100
Prepared By lAm 243 Tracer Recovery = (Total AT Counts / TC - Bkg) * (1/DetEff) * C243 * 100 / Am-243 Tracer Value * SPKV
SEH
Chemist NOTE: Am-241 Result is a LESS THAN Value.
JFR [Am 241 uCl/mL = < 5.83E-06 DETECTION
Analyst Relative Counting Error = 11.5% LEVELS
JmvV in uCifmL
Date Complete INOTE: Cm-243/244 Result is a LESS THAN Value. Am 241
02/09/98 Cm 243/244 pCi/mL < 5.83E-06 5.83E-06
Analysis Date Relative Counting Error = 100.0% Cm 243/244
02/06/98 IAm 243 Tracer Recovery = 88.8% 5.83E-06
Analysis Time
02:45 PM
Sample Point
$-302 GRAB1
IAnalyst: Ji AN JMV Date: 02/09/98
Signature of Chemist. ()po/(/[,vl M/\u\ JFR Date: /O Fob ?K

SAMPLE.WB1 REV 1.2

1:953103\0UM22191.WB1

2]
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HNF-SD-WM-DP-294 REV. 0

WORKBOOK PAGE: DUP4

Am 241 and Cm 243/244: LA-953-103 (VOID) or LA-953-104(B-0)) LIQUID / SO DUP
Date Counted FEB-07-98 _ [Am 241 AEA Frac. {C241) 0.015
[Sample Volume in mL (SS) 1.000/Am 243 AEA Frac. (C243) 0.87
[Sample D.F. {DF) 1[[Cm 243/244 AEA Frac. (Cm) 0
racer Volume in mL {SPKV) 0.200|Total AT Counts 1592
Digest D.F. (DDF) || 7 Mi000 JAT Count Time (min) {TC) 30
racer Book No. 140B43 Background in cpm {Bkg) 0.13
m-243 Tracer Value (dpm/mL) 1034 [Am 241 cpm 0.67
Detector Number 15]Am 243 cpm : 38.16
Detector Efficiency - (DetEff) 0.2894|Cm 243/244 cpm 0
: IAEA Count Time (min) 480
Am 241 uCilL = < 6.9570E-03
Cm 243/244 uCilL. = < 6.9570E-03

m-241 pCill = (C241 * Am-243 Tracer Value * SPKV * DF * DDF * (1000mLJ/L})) / (C243 * SS * (2220000dpm/uCi))
[Cm-243/244 pCill = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)) / (C243 * SS * (2220000dpm/yCi))
Relative Counting Error = Square Root of [(1/(Am-243 cpm * min)} + (1/ (Am-241 or Cm-243/244 cpm * min))] * 1.96 * 100
m 243 Tracer Recovery = (Total AT Counts / TC - Bkg) * (1/DetEff) * C243 * 100 / Am-243 Tracer Value * SPKV

ZINOTE: Am-241 Resultis a LESS THAN Value.

m 241 uClmL = < 6.86E-06 DETECTION
elative Counting Error = 11.0% LEVELS
in uCifmL
NOTE: Cm-243/244 Result is a LESS THAN Value. Am 241
Cm 243/244 uCi/mL < 6.96E-06 6.96E-06
Relative Counting Error = = . 100.0% Cm 243/244
Am 243 Tracer Recovery = 77.0% 6.96E-06

nalyst: JMV Date: 02/09/98
Signature of Chemist: ( )@{l/‘m jLQ/V/‘y(A\ JFR Date: ? -7&4/ 78'/

SAMPLE.WB1 REV 1.2 g531 03ML.
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HNF-SD-WM-DP-294 REV. 0

WORKBOOK PAGE: SAMS

Am 241 and Cm 243/244: L A-953-103 (VOID) or LA-953- 104(B-0)) LIQUID / SO| sAMPLE
Vi Date Counted FEB-07-98  |Am 241 AEA Frac. (C241) 0
[ [Sample Volume in mL (SS) 1.000|Am 243 AEA Frac. (C243) 1
[Sample D.F. (DF) 1|Cm 243/244 AEA Frac. (Cm) 0
Tracer Volume in mL (SPKV) 0.200{Total AT Counts 1528
Digest D.F. (DDF)|..."" 7. 4,000AT Count Time (min) (TC) 30
Tracer Book No. 140B43 Background in cpm {Bkg) 0.13
m-243 Tracer Value {dpm/mL) 1034Am 241 cpm 0
Detector Number 15/Am 243 cpm 40.51
SDetector Efficiency (DetEff) 0.2894)Cm 243/244 cpm 0
IAEA Count Time (min) 480
Am 241 uCill = < 5.4869E-03
Cm 243/244 uCilL = < 5.4869E-03

NOTE:  Am-241 Result is a LESS THAN Value.

m-241 uGifL = (C241 * Am-243 Tracer Value * SPKV * DF * DDF * (1000mLIL)) / (G243 * S * (2220000dpm/uCi))
em-24aizas BCifL = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)) / (C243 * SS * (2220000dpm/uCi))

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

m 241 pClimL = < 5.49E-06 DETECTION
Relative Counting Error = 100.0% LEVELS
. in pCifmL
NOTE: Cm-243/244 Result is a LESS THAN Value. © Am 241
Cm 243/244 pCimL < 5.49E-06 5.49E-06
Relative Counting Error = 100.0% Cm 243/244
Am 243 Tracer Recovery = 84.9% 5.49E-06
Analyst: JMV Date: 02/09/98
Signature of Chemist: MM /W« JFR Date: 7 Fol?8

SAMPLE WB1 REV 1.2 955103ML

2R
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HNF-SD-WM-DP-294 REV. 0

WORKBOOK PAGE: DUP8&

Am 241 and Cm 243/244; LA-953-103 (VOID) or LA-953 -104(B-0)) LIQUID / SO pup
Date Counted FEB-07-98 _ |Am 241 AEA Frac. (C241) 0
Sample Volume in mL (SS) 1.0001Am 243 AEA Frac. (C243) 1
[Sample D.F. (DF) - 1Cm 243/244 AEA Frac. {Cm) 0
[Tracer Volume in mL (SPKV) 0.200|Total AT Counts 1453
Digest D.F. (DDR)} .000[)AT Count Time (min) (TC) 30
racer Book No. 140B43 Background in cpm (Bkg) 0.13
m-243 Tracer Value {(dpm/mL) 1034 [Am 241 cpm 0
l‘ tector Numb 15]Am 243 cpm 41.98
|ZZ BatchiNumbery. .| Detector Efficiency (DetEff) 0.2894{Cm 243/244 cpm 0
IAEA Count Time (min) 480
Am 241 uCilL = < 5.7708E-03
Cm 243/244 pCill. = < 5.7708E-03

] 3987006377

NOTE: Am-241 Result is a LESS THAN Value.

ITBEEREAm-241 pCill = (C241 * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)} / (G243 * SS * (2220000dpm/isCi))
(Cm-243/244 pCilL = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mLIL)) / (C243 * SS * (2220000dpm/uCi))

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

m 241 pCliml. = < 5.77E-06 DETECTION
J[Relative Counting Error = 100.0% LEVELS
] in pCi/fmL
@5 #|NOTE: Cm-243/244 Result is a LESS THAN Value. Am 241
Cm 243/244 pCiimL < 5,77E-06 5.77E-06
Relative Counting Error = 100.0% Cm 243/244
Am 243 Tracer Recovery = 80.7% 5.77E-06
nalyst: AN N g JMV Date: 02/09/98
Signature of Chemist: QQ/M /l(ﬂj*%& JFR Date: 9 F .L@ 9 (&
SAMPLEWB1 REV 1.2 (f53103ML
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HNF-SD-WM-DP-204 REV. 0

WORKBOOK PAGE: SAM7

Am 241 and Cm 243/244: LA-953-103 (VOID) or LA-953-104(B-0)) LIQUID / SO| sAMPLE
Vpor i FEB-07-98__ |Am 241 AEA Frac. (C241) 0
(SS) 1.000/lAm 243 AEA Frac. (C243) 1
(DF) Cm 243/244 AEA Frac. (Cm) 0
(SPKV) Total AT Counts . 1570
(DDA~ 00 AT Count Time (min) (TC) 30
140B43 Background in cpm (Bkg) 0.13
(dpmimL) 1034|Am 241 cpm [}
. 15/Am 243 cpm ) 42.58
(DetEff) 0.2894 [Cm 243/244 cpm 0
IAEA Count Time  ~ {min) 480
Am 241 uCilL = < 5.3397E-03
Cm 2431244 uCill. = < 5.3397E-03

SRS arnpleINUMBErEYam-241 uCiL = (C241 * Am-243 Tracer Value * SPKV * DF * DDF * (1000mLIL}) / (G243 * §S * (2220000dpm/uCi))
i S98T000378 Cm-243/244 RCI/L = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)) / (C243 * SS * (2220000dpm/uCi))

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

NOTE: Am-241 Resultis a LESS THAN Value.

JAm 241 pCl/imL = < 5.34E-06 DETECTION
l;elative Counting Error = 100.0% LEVELS
in pCi/mL
letm NOTE: Cm-243/244 Resultis a LESS THAN Value. Am 241
g Cm 243/244 pCiimL < §.34E-06 5.34E-06
Relative Counting Error = 100.0% Cm 243/244
Am 243 Tracer Recovery = 87.2% 5.34E-06
lAnalyst: / AR JMV Date: 02/09/98

Signature of Chemist: WW JFR Date: ‘ 7 /‘: —6/@ ? 8

SAMPLEWB1 REV 1.2 k/953103ML
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HNF-8D-WM-DP-294 REV. 0

WORKBOOK PAGE: DUP8

Am 241 and Cm 243/244: LA-953-103 (VOID) or LA-953-104(B-0)) LIQUID / SO DUP
Typessi oe|Date Counted FEB-07-98  |Am 241 AEA Frac. (C241) )
[Sample Volume in mL (SS) 1.000/Am 243 AEA Frac. (C243) 1.013
{DF) Cm 243/244 AEA Frac. (Cm) 1]
{SPKV) ITotal AT Counts 1594
{DDF) IAT Count Time (min) (TC) 30
iTracer Book No. Background in cpm (Bkg) 0.13
5jAm-243 Tracer Value (dpm/mL) Am 241 cpm 0
Detector Number IAm 243 cpm 424
Batch:Numbsrs )| Detector Efficiency (DetEff) Cm 243/244 cpm [
IAEA Count Time (min} 480
Am 241 uCilL = < 5.1250E-03
Cm 243/244 pCill. = < 5.1250E-03

RINOTE: Am-241 Resultis a LESS THAN Value.

m-241 pCill. = (C241 * Am-243 Tracer Value * SPKV * DF * DDF * (1000mLiL)) / (C243 * $S * (2220000dpm/uCi))
(Cm-243/244 yCifL = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mLJL)) / (C243 * SS * (2220000dpm/uCi))

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

m 241 pClmL = < 5.13E-06 DETECTION
Relative Counting Error = 100.0% LEVELS
in puCifmL
INOTE: Cm-243/244 Resuit is a LESS THAN Value. Am 241
Cm 243/244 pCiimL- < §,13E-06 5.13E-06
Relative Counting Error = 100.0% Cm 243/244
:JlAm 243 Tracer Recovery = 89.7% 5.13E-06
Analyst: JMV Date: 02/09/98
Signature of Chemist: (,kyﬁx/\/lj(&)/%a\ JFR Date: 9 redod
SAMPLE.WB1 REV 1.2 @53103ML
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worklistrad Version 1.0 05/09/96 HNF~SD—> X Page: 1
02/09/98 12:29 WM-DP-294 REV, 0

LABCORE Completed RadChem Report for Worklist#: 22193 =
2252

Analyst: jmv Instrument: AB14 Book#
Method: Rev/Mod
Worklist Comment: @PU23901 (302-S-97-3 GRAB (DET SS LL) STD=1ML RTS

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

TFQUID. A b9k 04 g BgREs

@pU23901 PU23901E LIQUID 1.00 1.85E+00
L aPU25501 PUASSNATILIOOID b h L 106 B eEE 0T
@PU23901 ?q23501 LIQUYID i <2.78E-6
; B CRER R P
3 PU23901vE FIQUID 1.00 1.‘0031-02 100.000

1023901

i LIQUID i WA o AIBIELOs
3 SAMBLE  598T000376 0 PU23901T LIQUID N/a 9.89E+01
500057 0 v23'§b1s.z.1'5x1‘:tb'_ N R BB EEAD s e
5987000376 PU23901 LIQUID 1.53E-5 1.66E-5
- BU43001% LIguID 1l 100 aniodeitd

PU23901E LIQUID
507 PU2350%, S LIGUID:

3.33E+00
A OBEZ05T

$98T000376
$98T000
898T000377

LIQUID 9.92E+01 0.08+000 % Recovery
3901 BU3 0B LIQUID i /AL T T N al12BE08 e ;
PU23901 LIQUID 1.08E-5 1.68E-5
3 : 66 G1 BoaIseAT LTopD Y B Ao T T ianRsei)
6 598T000377 @PU23301 PU23901E LIQUID 1.00  3.81E+00

4]
B
0
0
0
ol
0
o
0

v L gpu2a9 01 BU2390L Y TTQUID . LN R e M 28 REes
7 SAMPLE  $98T000378 @PU23901 PU23901T LIQUID §/a 9.23E401
: By R ok L ORI T L (vt 1
598T000378 GPU23901 PUZ3301 LIQUID 2.98E-5 2.80E-5
‘DR 00037 0555011 BUAS001T LEORID R TIE CT L M iRads
8 pUP $987000378 0  @PU23901 PU23901E LIQUID 1.00  2.66E400 % Ct Erwor

Final page for worklist# 22193

Analyst Signature Date Analyst Signature Date

(l, 7 Zeb 98

Reyiéwer ISAié‘natm@ Date
Vol b5 5757376 ol S987579
S96757 7 Fou e

RYDtee fligh (45%
Units shown for QC (BLK/BKG) may not reflect the actual units.

z'76




gz(%% 10:58 HNF-SD-WiM-DP-294 REV. G _ Page:
e LABCORE Data Entry Template for Worklist# 22193

Analyst: M\) Instrument:  PUOL __ /¥ Book# _“15BRL
Method: LA-953-104 Rev/Mod f’z’o
Worklist Comment: @PU23901 (302-S-97-3) GRAB(DET SS LL) STD 1.0ML RTS

S Type Sample# R A Test Matrix Group# Project

1 STD @PU23901 LIQUID

2 BLNK @PU23901 LIQUID

© 3 SAMPLE $98T000376 0 @PU23901 LIQUID 98000081 S-302 GRAB1

Analytes Requested: PU23901 , PU23901E, PU23901T

4 DUP ‘ S98T000376 0O @PU23901 LIQUID

5 SAMPLE S98T000377 O @PU23901 LIQUID 98000081 S-302 GRAB1
Analytes Requested: PU23901 , PU23901E, PU23901T

6 DUP S98T000377 0 @PU23901 LIQUID

7 SAMPLE S98T000378 0 @PU23901 LIQUID 98000081 S-302 GRAB1L

Analytes Requested: PU23901 , PU23901E, PU23901T

8 DUP $98T000378 0 @PU23901 LIQUID

Final page for worklist # 22193
el Sl 209

Analyst Signature” — ~  Date

.. Data Entry Comments: 85?'\:(2\5 ,%:ﬁb‘v\ Cﬁ %W‘(\ i; tﬁ
. [¢
T 8 1

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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WORKBOOK PAGE: STD1

HNF-SD-WM-DP-294 REV. 0

Pu 238 and 239/240 : LA-943-128 (VOID) or LA-953-104(B-0))
[ N

LIQUID

FEB—D7—98 PU 236 AEA FRAC __ (C236)
AMPLE VOLUME in mL i 1,000]PU 238 AEA FRAC __ (C238)
2JlSAMPLE DILUTION FACTOR 00]PU 239 AEA FRAC _ (C239)

[TRACER VOLUME in mL

ETECTOR NUMBER

QD{TOTAL AT COUNTS

T COUNT TIME (MIN)

ACKGROUND in cp
4PV 236 cpm

(Bkg)

EFFICIENCY FACTOR EFF 0.291|PU 238 cpm

I TRACER PREPARATION DATE 11/15/96 |PU 239 cpm
TRACER PREPARATION VALUE (dpm/mL) 2600.000 AEA COUNT TIME i 480
PU-236 DECAY CORR'D VALUE _(dpm/mL) 1928.093 [Pu 239/240 pCilL. 9.5366E-02
PU-238 TRACER VALUE (dpm/m 0.000
[STANDARD BOOK NO R EITEBE: :
ISTANDARD VALUE in uCifmL 1.090E-04

u 238 pCill =

[Pu-236 Decay Corr'd Value = Pu-238 Preparation Value *[e to the power of {(-In2 * Decay Time/1040.95}]
u 236 Tracer Recovery = (Total AT Counts / TC -Bkg)* 1/EFF *C236*100/Pu-236 Decay Corr'd Value * SPKV
|Pu 2397240 pCiIL = (C239)(Pu 236 Decay Corrd Value)(SPKV)(1000mL/L)(DF)(DDF) / [(C236)(SS)(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 dpm)(DF)(DDF)(1000mL/L)} / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D gfL)(SS)]
elative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] ~ 1.96 * 100

u 239/240 pCifmL 9.54E-05 DETECTION
s Relative Counting Error = 1.8% LEVELS
in uCirmL
Pu 239/240
6.41E-06
u 236 Tracer Recovery = 88.6%
nalyst: JMV Date: 09-Feb-98
ignature of Chemist: //l@”&ﬂ; 4{{() ﬂ,«y(-r\ JFR Date: S B h 78/
STANDARD.WB1 REV 1.0 y 943128ML
278

1:1943128\0UT22193.WB1
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HNF,S(D‘L,\;W\—’DP-QQZ/ REV O

WORKBOOK PAGE: BLANK2
Pu 238 and 239/240 LA-943-128 (VOID) or LA- 953 104(B-0)) L
8{PU 236 AEA FRAC _ (C236)
PU 238 AEA FRAC _ (C238)

PU 239 AEA FRAC (€239
)| TOTAL AT COUNTS
T COUNT TIME (MIN)
BACKGROUND in¢p (Bkg)
. PU 236 cpm

0.2910/PU 238 cpm
11/15/96 {PU 239 cpm
2600.00JAEA COUNT TIME
T |PU-236 DECAY CORR'D VALUE _(dpm/mL] 1928.09 | Pu 239/240 pCill =
|Pu-238 TRACER VALUE (dpm/ 0.00

ecay 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}]

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

u 239/240 pGiL = (C239)(Pu 236 Decay Corrd Value)(SPKV)(1000mLAYDF)DDF) / [(C236)(SS)D g/L)(2220000 dpm/uCi}
piciadPu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
Pu 238 uCilL = [(Pu 238 dpm){(DF)(DDF)(1000mL/L)] / [(Pu-238 Tracer Recovery /100)(2220000 dpm/uCi)(D g/L}{(SS)]
Relative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

Pu 239/240 pCi/mL < 2.78E-06 DETECTION
Relative Counting Error = 100.0% LEVELS
in uCirmL
NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240
Pu 238 pCimL < 2.78E-06 2.78E-06
Relative Counting Error = 100.0% Pu 238

Pu 236 Tracer Recovery = 96.7% 2.78E-06
nalyst: _ JMV Date: 09-Feb-98
ignature of Chemist: M\M I Wﬂ\ JFR Date: R8s

BLANK WB1 REV 1. (os128mL

<279
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HNF-sb-wm-fDFquL/ REV o

WORKBOOK PAGE: SAM3

Pu 238 and 239/240 : LA-943-128 (VOID) or LA-953- 104_(B -0)) LIQUID/ | samee |

R arRE Lo % DATE COUNTED PU 236 AEA FRAC (C236)
SAMPLE ISAMPLE VOLUME in mL 0 |PU 238 AEA FRAC (C238
ISAMPLE DILUTION FACTOR 0PU 239 AEA FRAC (C239)

0|[TOTAL AT COUNTS

T COUNT TIME (MIN)
_ [BACKGROUND in cpm
| %> |DETECTOR NUMBER B PU 236 cpm
l EFFICIENCY FACTOR EFF 0.291 [PU 238 cpm

i T ITRACER PREPARATION DATE 11/15/96 |PU 239 cpm

'TRACER PREPARATION VALUE (dpm/mL) 2600.000 [AEA COUNT TIME ]
T/PU235 DECAY CORR'D VALUE _(dpm/mL) 1928.093|  Pu 239/240 pCill 1.5309E-02
lPU-238 TRACER VALUE (dpm/mL 0.000

_|[TRACER VOLUME in mlL.
{|DIGEST DILUTION FACTOR

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

Pu 239/240 pCifmL 1.53E-05 DETECTION
Relative Counting Error = 3.5% LEVELS
: in pCifmL
NOTE: Pu 238 Resultis a LESS THAN Value. Pu 239/240
Pu 238 pCimL < 3.10E-06 3.10E-06
Relative Counting Error = 100.0% Pu 238
Pu 236 Tracer Recovery = 98.9% 3.10E-06
nalyst: i JMV Date: 09-Feb-98
ignature of Chemist: M‘A«\ M Kn/‘&\ JFR Date: 9 ?61@ 7 g

SAMPLEWBTREV1O0 [ od3izeML U
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HNE-SD-wm-DP-a94 KEV O

WORKBOOK PAGE: DUP4

Pu 238 and 239/240 : LA-943-128 (VOID) or LA-953 104(B-0)) LIQUID /

e : DATE COUNTED FEB.07:98|PU 236 AEA FRAC (C236)
[SAMPLE VOLUME in mL ssh __‘ U 238 AEA FRAC (c238)
SAMPLE DILUTION FACTOR oF |} PU 239 AEA FRAC (c239) |
RACER VOLUME in mL SPKV OTAL AT COUNTS

! IDIGEST DILUTION FACTOR DDF T COUNT TIME (MIN)

| TRACER BOOK NO BACKGROUND in cpm

“IbETECTOR NUMBER 5 2 PU 236 cpm

L LIQUID EFFICIENCY FACTOR EFF 0.291|PU 238 com

| o TITRACER PREPARATION DATE - 11/15/96[PU 238 cpm

RACER PREPARATION VALUE (dpm/mL) 2600.000AEA COUNT TIME G
PU-236 DECAY CORRD VALUE _(dpm/mL) 1928.093|  Pu 239/240 uCill 1.6617E-02
IPU-236 TRACER VALUE (dpm/mL 0,000

S i

[-n_

[Decay Time = Date Counted - Tracer Preparation Date

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

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

Pu 239/240 uCi/L = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1000mL/L)(DF)DDF) / [{C236)(SS)(D g/L)(2220000 dpm/uCi))
s5Pu 238 dpm = {(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
Pu 238 uCill = {(Pu 238 dpm)(DF)(DDF)(1000mUL)) / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCiy(D g/L)(SS)]
Relative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.86 * 100

|

Pu 239/246 uCi/mL 1.66E-05 DETECTION
3|Relative Counting Error = 3.3% LEVELS
in pCifmL
NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240
Pu 238 uCimL < 2.90E-06 2.90E-06
Relative Counting Error = 100.0% Pu 238
Pu 236 Tracer Recovery = 103.2% 2.90E-06

nalyst: 7 A JMV Date: 09-Feb-98
ISignature of Chemist: MMMW JFR Date: 5 WX’
9431, L

SAMPLE.WB1 REV 1.0

281
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HNF-SD-WM-DP-294 REV, 0

WORKBOOK PAGE: SAM7
Pu 238 and 239/240 : LA-943-128 (VOID) or LA-953 104j_ 0)) LIQUID / SAMPLE
| i 7:98]PU 236 AEA FRAC (©238) |[iiienany
PU 238 AEA FRAC (C238)
PU 239 AEA FRAC (C239)
0[TOTAL AT COUNTS
T COUNT TIME (MIN)
BACKGROUND in cpm_ (Bkg)
4PU 236 cpm
PU 238 cpm
3 |TRACER PREPARATION DATE 11115196 [PU 239 cpm
[TRACER PREPARATION VALUE (dpm/mL) 2600.000 AEA COUNT TIME
PU-236 DECAY CORRD VALUE _ (dpm/mL) 1928.093|  Pu238/240 uCilL 2.9760E-02)
{dpm/mL| 0.000

[Decay Time = Date Counted - Tracer Preparation Date

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

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

Pu 239/240 pCill. = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1000mL/LYDF)(DDF) / (C236)(SS)D g/L)(2220000 dpm/uCi)]
ﬁ;’gm Pu 238 dpn; = {(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
Pu 238 yCilL = {(Pu 238 dpm)(DF)(DDF)(1000mLL)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/uCi)(D g/L)(SS)]
Relative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

Pu 239/240 pCifmL 2.98E-05 DETECTION
“"IRelative Counting Error = 2.7% LEVELS
in pCifmL
NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240
Pu 238 uCimL < 3.95E-06 3.95E-06
Relative Counting Error = 7.3% Pu 238
Pu 236 Tracer Recovery = 92.3% 3.95E-06

nalyst: N A a JMV Date: 09-Feb-98
Signature of Chemist: Q/}’O/&/w ﬁw" JFR Date: 7—7&,& ) §'{

SAMPLE WB1 REV 1.0 GaB128ML
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HNF:SD- wmMm-DP- 294 REVO

WORKBOOK PAGE: DUP8

lPU 239 AEA FRAC
EOTAL AT COUNTS

T COUNT TIME (MIN)
/|BACKGROUND in cpm
: : PU 236 cpm
EFFICIENCY FACTOR EFF 0.291]PU 238 cpm
TITRACER PREPARATION DATE 11/15/96[PU 239 cpm

[TRACER PREPARATION VALUE (dpm/mL) 2600.000AEA COUNT TIME U
[PU-235 DECAY CORR'D VALUE__ (dpm/mL) 1928.093|  Pu 239/240 uCill. 2.7973E-02
[PU-238 TRACER VALUE (dpmimL] 0.000

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) *C236*100/(Pu-236 Decay Con'd Value * SPKV * EFF)

Pu 239/240 pCifL = (C238)(Pu 236 Decay Corr'd Value)(SPKV)(1000mL/LYDF)ODF) / [(C238)(SS)D g/L)(2220000 dpm/uCi)
5Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
[Pu 238 uCilL. = [(Pu 238 dpm)(DF)(DDF)(1000mLL)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/uCi)(D g/L)(SS)]
Relative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

Pu 239/246 pCi/mlL 2.80E-05 DETECTION
st Relative Counting Error = 2.7% LEVELS
in uCifmL
NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240
Pu 238 pCimL < 3.40E-06 3.40E-06
23Relative Counting Error = 100.0% Pu 238
Pu 236 Tracer Recovery = 99.5% 3.40E-06
nalyst: A Fay N JMV Date: 09-Feb-98
ighature of Chemist: M\w\ /W\ JFR Date: ? ié,é/ (? ?

SAMPLE.WB1 REV 1.0 dad12eML

283
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GENERAL ALPHA ENERGY ANALYSTIS

Peak
ID
1
2
3
Peak
ID Isotope
1 Pu236
3 Pu239
Pu240
Totals:

i

HNF-8D-WM-DP-294 REV. 0

222-S8 Analytical Laboraratory
Rev. 2.10
DATA REDUCTION REPORT
SAMPLE

WL22193-STD
File ID: 1al004.CNF

Counted on: 2/ 7/98 @ 2:
Detector:
Geometry number: 1

56

Count-time: 28804. Ssec

PEAK ANALYSIS

Peak height ) Ppeak center FWHM

Initial Final _Initial Final Initial

913.6 913.6 '361.130 361.130 10.000
33.0 33.0 287.163 286.658 8.000

1241.6 1241.6 228.984 228.983 12.000

PEAK RESULTS
Peak Error Limit: 30%

Tau

Final Initial Final
3.277 5.000 0.626
3.542 4.000 0.939
3.543 6.000 0.910

AEA Peak Centroid Count %err Activity
Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
0.459 5.755 5.749 0.0060.02 44.92 1.3 187.0 0.842E-04
+ - = + > 7.3 0. 331E-05.
0.504 5.147 5.141 0.0060.02 49.28 1.3 201.0 0.906E-04

5.144 5.141 0.003 201.0 0.906E-04
0.976 <--valid peaks only--> 95.47
<~ DETECTOR CALIBRATION
Energy(MEV) = 4,088 + (0.0046)*Channel
Energy range (MeV): 4.088 TO 6.443
Efficiency = 0.2451 CPM/DPM
(Data reduction compression factor: 1.)
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 46940.0 1006.000
Smoothed 46938.6 99.997
Composite fit . 45832.1 97.6490
Residuals ) 1107.9 2.360

Analyzed by:

MB

<84




v .o~ Spectrun 1a1004.CNF HNF-8D-WM-DP-294 REV. 0
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 8607.2
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“Raw "pata Dump for AEA Spectrum:
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121004 .CNF
0. 2.
1. 0.
0. 1.
0. 1.
2. 1.
0. 1.
1. 0.
1. 3.
3. 0.
4. 8.
3. 3.
6. 10.
9. 8.

10. 14.
12. 19.
24. 17.
41. 28.
52. 55.
82. 94.

152. 155.

298. 262.

499, 539.

925. 990.

26. 7.
6. 6.
14. 10.
16. 17.
38. 24.
58. 61.
31. 31.
49. 42.
61. 57.

115. 132.

204. 226.

418. 435.

658. 636.

283. 99.
0. 1.
1. 0.
0. 1.
0. 1.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
1. 1.
3. 1.
0. 0.
0. 0.
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1210.

12.
9.

20.
28.
26.
47.
26.
45.
59.
140.
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21.
34.
62.
113
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28. .

62.

26.
48.
68.
142.
256.
565.
804.
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10.
12.
15.
24.
33.
34.
30.
46.
74.
123.
289.
611.
881.




U HNF-SD-WM-DP-294 REV. 0

222-S:- Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.10

DATA REDUCTION REPORT
A SAMPLE

. WL22193-BLNK
File ID: 2a2010.CNF

Counted on: 2/ 7/98 @ 2:57
Detector: AEA2

Geometry number: 1

Count time: 28803. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM . Tau
ID Initial Final Initial Final Initial Final Initial Final
1 980.5 980.5 359.837 359.837 12.000 4.110 6.000 0.937
2 40.0 40.0 285.687 285.457 12.000 4.108 6.000 0.974

. 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 0.968 5.755 5.737 0.0180.02 43.28 1.4 186.4 0.840E-04

Totals: 1.006 <--valid peaks only--> 44.99

9%{ DETECTOR CALIBRATION
. qg Energy{(MEV) = 4.082 + (0.0046)*Channel
Energy range (Mev): 4.082 TO 6.437
Efficiency = 0.2369 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 21463.0 100.000
Smoothed ’ 21462.5 99.998
Composite fit 21598.5 100.631

Residuals -135.5 -0.631

Analyzed by:

-MB

287




HNF-SD-WM-DP-2
v Spectrum 2a22010.CNF 94 REV. 0
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 6594.2
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Raw Data Dump for AEA Spectrum:
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2a2010.CNF
0. 0.
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0. 1.
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0. 1.
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HNF-SD-WM-DP-294 REV. 0

222-S Analytical Laboraratory
ALPHA ENERGY ANALYSTIS
: Rev. 2.10

GENERAL

DATA REDUCTION REPORT

SAMPLE
S98T376-SAM
‘File ID: 3a3112.CNF

Countéd on: 2/ 7/98 @ 2:57

Detector: AEA3
Geometry number: 1
Count, time: 28803. Sec
° PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 860.7 860.7 360.682 360.682 10.000 3.883 5.000 06.711
22 5.7 5.7 302.714 302.714 4.000 0.000 2.000 3.758
3 35.9 35.9 286.687 286.337 8.000 2.208 4.000 0.593
4 169.4 169.4 227.696 227.684 12.000 4.543 6.000 0.990
: PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count S%err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Pu236 0.851 5.755 5.750 0.0050.02 44.54 1.3 192.0 0.865E-04
2 2?2272 5.483 0.00 1000.

3 Th228 o¥e 68 6 6+347E=05.
4 Pu239 0.150 5.147 5.138 0.0090.02 7.84 3.2 33.1 0.149E-
Pu240 5.144 5.138 0.006 33.1 0.149E-04
Totals: 1.025 <--valid peaks only--> 53.67
‘24#{ q "EDETECTOR CALIBRATION
7%@9 Energy (MEV} = 4.091 + (0.0046)*Channel
Energy range (MeV): 4.091 TO 6.446
Efficiency = 0.2367 CPM/DPM
(Data reduction compression factor: 1.)
- TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 25136.0 100.000
Smoothed 25130.7 100.003
Composite fit 25766.0 102.531
Residuals ~-636.0 -2.531

Analyzed by:

MB

2390
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U -+ Spectrum ) 3a3112.CNF HNF"SD‘WM"DP‘294 REV 0
1 Legend: Raw = .... Modeled Peaks =1,2,.., etc Display Max.: 5656.1
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. RawvData Dump for AEA Spectrum: 3a3112.CNF HNF-SD-WM-DP-294 REV. ¢
1. 3. 0.

1 0. 0. 0. 1. 1. 1. 1.
11 2. 0. 1. 1. 0. 0. 1. 1. 1. 3.
21 1. 1. 0. 0. 2. 0. 0. 1. 0. 0.
31 0. 1. 1. 0. 0. 2. 0. 1. 0. 0.
41 1. 0. 0. 0. 0. 0. 1. 1. 0. 0.
51 0. 0. 0. i. 0. 0. 0. 1. 0. 0.
61 0. 1. 0. 0. 2. 0. 0. 0. 0. 1.
71 0. 4. 1. 0. 1. 1. 1. 0. 0. 2.
81 0. 1. 0. 1. 0. 0. 0. 1. 0. 0.
91 1. 1. 0. 0. 1. 2. 1. 0. 0. 1.
101 1. 2. 2. 0. 1. 1. 2. 0. 2. 0.
111 1. 2. 3. 2. 2. 0. 2. 0. 0. 1.
121 1. 1. 1. 0. 2. 4. 0. 1. 3. 2.
131 1. 2. 5. 2. 1. 2. 1. 1. 6. 2.
141 2. 5. 4. 3. 4. 3. 5. 4. 4. 2.
151 4. 5. 6. 4. 1. 4. 5. 4. 3. 3.
161 4. 5. 2. 6. 6. 2. 5. 8. 8. 9.
171 9. 10. 7. 6. 4. 8. 13. 10. 11. 11.
181 20. 12. 11. 11. 17. 21. 16. 16. 16. 19.
191 26. 26. 27. 26. 19. . 32. 24. 33. 24. 32.
201 42. 37. 38. 41. 38. 45. 46. 53. 56. 67.

211 63. 74. 72. 95. 86. 101. . 93. 133. 127. 112.
221 116. 129. 135. 145. 144. 167. 186. 187. 190. 160.

231 120. 62. 32. 21. 11. 10. 5. 3. 8. 9.
241 5. 4. 8. 4. 11. 6.  11. 11. 8. 7.
251 8. 12. 13. 14. 10. 17. 19. 15. 16. 15.
261 19. 23. 10. 26. 9. 19. 37. 20. 21. 27.
271 26. 30. 22. 23. 29. 33. 26. 38. 41. 28.
281 32. 44, 48. 50. 53. 60. 66. 64. 53. 23.
291 28. 30. 21. 29. 30. 36. 34. 40. 35. 32.
301 45. 47. 46. 50. 34. 35. 37. 39. 39. 38.
311 52. 55. 51. 59. 55. 77. 59. 60. 94. 77.
321 85. 78. 92. 100. 101. 109. 133. 128. 152, 148.

361 986. 918. 831. 538. 266. 101. 19. 6. 4. 0.
371 0. 1. 1. 2. 2. 1. 0. 0. 2. 1.
381 2. 0. 2. 0. 0. 2. - 1. 0. 1. 0.
391 0. 2. 0. 0. 0. 0. 0. 1. 0. 9.
401 1. 1. 2. ‘0. 0. 0. 0. 0. 1. 1.
411 0. - 0. 1. 0. 1. 0. 0. 1. 0. 0.
421 2. 2. 2. A 1. 2. 0. 1. 0. 1.
431 1. 1. 0. 9. 0. 1. 1. 1. 0. 0.
441 0. 0. 0. 1. 1. 1. 0. 1. 0. 1.
451 0. 0. 1. 0. 0. 3. 3. 2. 1. 0.
461 1. 1. 2. 1. 4. 2. 2. 2. 2. 2.
471 1. 2. 1. 1. 3. 3. 4. 3. 1. 2.
481 2. 2. 0. 2. 1. 0. 1. 0. 1. 0.
491 c. 0. 0. 0. 0. - 0. 0. 0. 0. 2.
511 0. 0.
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o HNF—SD—WM~DP-294 REV.0

222-S. Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.10

DATA REDUCTION REPORT
SAMPLE

. 598T376-DUP
File ID: 4a4109.CNF

Counted on: 2/ 7/98 @ 2:57
Detector: AEA4
Geometry number: 1

Count time: 28803. Sec
PEAK ANALYSIS '

Peak Peak height ., Peak center FWHM Tau
iD Initial Final Initial Final Initial Final Initial Final
1 568.0 568.0 359,015 359.015 10.000 5.394 5.000 5.246
2 446.7 446.7 352.280 352.280 16.000 0.907 - 8.000 0.106
32 0.8 0.1 286.030 286.030 4.000 0.100 2.000 0.100
4 112.5 112.5 227.479 227.410 10.000 4.214 5.000 0.484

PEAK RESULTS
m Peak Error Limit: 30% é

Peak AEA Peak Centroid Activity
ID Isotope &F ExXp. Obs. Diff. FWHM Rate c/m// €95 d/m uCi/ea
1 Pu236 5.755 5.737 0.0180.02 59.9 0.270E-04
2 ~Razdd @5.686 5.706 -.0200.00 141.0 0.635E-04
3 227272 5.401 0.00 *%%%x
4 Pu239 0.172 5.147 5.132 0.0150.02 ) 8.58 3.2 36.7 0.165E-04

Pu240 5.144 5.132 0.012 36.7 0.165E-04

Totals: .071 <——va11d peaks only--> 53.37

A
use. Cﬁ"‘b’ ”QA values . DETECTOR CALIBRATION
6 Energy (MEV}) = 4.086 + (0.0046)*Channel
-3 6@ Energy range (MeV): 4.086 TO 6.441

947 Efficiency = 0.2342 CPM/DPM
9% ?F (Data reduction compression factor: 1.)

- TOTAL COUNT DATA:

Item ) Total % Recovery
Raw spectrum 23929.0 100.000
Smoothed . 23927.5 99.994
Composite fit -~ . 25619.1 107.063
Residuals A -1690.1 -7.063

Analyzed by:

MB

<33




TR Spectrum 4a4109.CNF HNF-SD-WM-DP-294 REV. 0
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 4389.0

4

4

.. 4
vessd
cesesld

ceeevessd

ERETI -GN

ceeesessaad,

2 .4

creeeens 2
cheeeeen oo 2
Ceseseesecsrreeanen 2

4
A R
e Y

P R R R L L T e leceeoeernnenne

234




Raw Data Dump for AEA Spectrum:
1 .

11

0. . 1.
0. 2. 4.
2. 4. 2.
0. 0. 0.
1. 1. 0.
0. 1. 1.
1. 0. 0.
2. 2. 1.
1. 0. 2.
3. 3. 2.
1. 4. 1.
6. 1. 2.
3. 2. 1.
2. 2. 4.
4. 4. 4.
3. 9. 3.
5. 7. 13.
11. 19. 10.
12. 13. 18.
31. 27. 22.
50. 38. 43.
75. 82. 77.
100. 102. 105.
71. 43. 18.
19. 11. 16.
12. 11. 18.
24. 27. 30.
30. 40. 29.
46. 42. 37.
30. 41. 48.
73. 43. 52.
73. 70. 7.
123. 157. 158.
226. 229. 248.
378. 433. 418.
590. 624. 523.
603. 501. 310.
0. 2. 0.
. 2. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 1. 1.
0. 0. 1.
0. 1. 2.
2. 1. 2.
0. 0. 5.
0. 0. 0.
0. 0. 1.
0. 0.

2.
2.

WU WENNOMONO

D S T R R

4a4109.CNF
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GENERAL

HNF-SD-WM-DP-294 REV. 0

222-8 Analytical Laboraratory
AL'PHA ENERGY
Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
: S98T378-SAM
*File ID: 7a7092.CNF

Counted on: 2/ 7/98 @ 2:59
Detector: AEA7
Geometry number: 1

ANALYSTIS

Count:time: 28808.
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
ID Initial Final = Initial Final Initial Final Initial Final
1 967.4 967.4 360.323 360.323 10.000 3.479 5.000 0,788
2 31.3 31.3 303.070 302.486 8.000 1.749 4.000 0.311
3 29.9 29.9 286.244 285.558 12.000 3.543 6.000 1.055
4 368.6 368.6 228.081 228.077 12.000 4.089 6.000 1.109
PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Céntroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c¢c/m @95 d/m uCi/ea
1 Pu236 0.715 5.755 5.748 0.0070.02 42,00 1.4 175.0 0.788E-04
2 Pu238 0.026 5.487 5.482 0,0050.01 1.54 10.2 8.7 0.393E-05

—AmZ4E—— 5.479 5.482 -,003 6.7 0.301E-05
Th228 4005404004050 =0 62027780

4 Pu239 0.245 5.147 5.139 0.0080.02 14.38 2.4 58.7 O0.265E-0
Pu240 5.144 5.139 0.005 58.7 0.265E-04

Totals:- 1.005 <--valid peaks only--> 58.99
é%%@ ‘?DETECTOR CALIBRATION .

$ 7ok 9¢ Energy(MEV) = 4.090 + (0.0046)+Channel
Enerqgy range (Mev): 4.090 TO 6.445
Efficiency = 0.2449 CPM/DPM
(Data reduction compression factor:
.. TOTAL COUNT DATA:
Item i Total % Recovery
Raw spectrum 28193.0 100.000
Smoothed . 28191.4 99.994
Composite fit' - 28325.0 100.468
Residuals -132.0 -0.468

Analyzed by:

MB

<36




-~

i Spectrum 7a7092.CNF HNF-SD-WM-DP-294 REV. 0
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 6202.7
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* Raw ‘Data Dump for AEA Spectrum:
i .

0. . . 0.
1. 2. 0. 1.
4. 4. 2. 1.
1. 0. 0. 0.
0. 0. 0. 0.
1. 0. 0. ¢.
0. 0. 4. 1.
0. 0. 0. 0.
0. 0. 3. 0.
0. 1. 2. 0.
2. 1. 1. 0.
1. 3. 3. 1.
5. 4, 0. a.
3. 5. 9. 6.
6. 8. 4. 7.
1. 6. 4. 3.
9. 3. 9. 5.

10. 9. 14. 10.
24, 20. 24, 1.
28. 32. 30. 40.
46. 57. 69. 64.
131. 116. 124.  131.
220. 233,  292.  297.
282. 155, 80. a1.
8. 10. 4. 8.
9. 15. 8. ‘g,
15. 12. 17. 22.
16. 22. 33. 28.
38. 29, 52. 53,
30. 37. 45, 44,
56. 58, 68. 71.
42. 31. 46. a3.
78. 72. 69. 86.
122,  130. 170.  162.
235,  298.  329.  347.
703.  738. 693.  683.

1124, 1031. 819.  383.
0. 1. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
2. 0. 0. 0.
0. 1. 0. 0.
0. 0. 0. 2.
0. 1. 1. 0.
0. 0. 0. 3.
0. 0. 0. 1.
1. 0. 3. 0.
3. 2. 1. 1.
0. 0. 0. 0.
0. 0. 0. b.
0. 0. :

727092 .CNF
0. 2.
2. 0.
0. 0.
0. 0.
1. 0.
2. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 2.
1. 2.
4. 1.
6. 2.
6. 5.
5. 6.
7. 5.
9. 12.

28. 27.
24. 43.
71. 81.

169. 163.

338. 352.

10. 4.
10. 6.
11. 9.
10. 15,
30. 26.
62. 58.
41. 45,
48. 49.
40. 35.
91. 84.

178. 199.

385. 473.

692. 699.

144, 20.
2. 0.
0. 0.
1. 1.
1. 0.
0. 0.
0. 1.
o. 0.
0. 0.
0. 0.
1. 3.
4. 2.
0. 0.
1. 0.

A

B»JWOOORNMERNO

P

(o
~w~J
o« e o

3. 1.
2. 2. 3.
0. 0. 0.
0. 0. 1.
1. 0. 0.
1. 0. 0.
1. 0. 0.
1. 1. 0.
2. 1. 3.
0. 0. 1.
0. 1. 2.
1. 3. 2.
4. 2. 2.
2. 5. 5.
2. 6. 7.
5. 3. 6.
12. 7. 7.
8. 15. 13.
17. 32. 28.
54, 51, 55,
84, 99.  102.
203. 216.  211.
400. 428,  378.
2. 5. 2.
6. 11. 10.
11. 10. 13.
14. 20. 22,
27. 31. 35.
57. 47. 29,
32. 48. 1.
30. 19. 30.
44. 62. 58,
106.  112. 110,
205, 211. 241,
465. 581.  630.
836.  968. 1049.
3. 2. 1.
0. 0. 0.
0. 1. 1.
0. 0. 0.
0. 0. 1.
2. 0. 0.
0. 0. 0.
1. 0. 0.
0. 0. 0.
0. 1. 1.
2. 4. 5.
1. 2. 1.
0. 0. 1.
0. 0. 0.




HNF-SD-WM-DP-294 ey, o

222-S. Analytical Laboraratory

GENERAL

Counted on:
Detector:

ALPHRA

ENERGY ANALYSTIS

Rev. 2.10
DATA REDUCTION REPORT

SAMPLE
S98T378-DUP
.File ID: 8a8049.CNF

2/ 7/98 @ 2:59
AEA8

' Geometry number: 1

Count time: 28807. Sec
" PEAK ANALYSIS
Peak Peak height Peak center FWHM ‘Tau
ID Initial Final Initial Final Initial Final Initial Final
1 758.1 758.1 360,343 360.343 10.000 3.507 5.000 0.514
22 3.7 3.7 303.766 303.766 8.000 06.000 4.000 3.686
3 23.1 23.1 286,710 286.198 6.000 1.802 3.000 0.553
4 282.3 282.3 227.230 227.214 12.000 5.603 6.000 1.049
5 7.4 7.4 145.816 145,238 24.000 2.781 12.000 0.257
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 0.770 5.755 5.749 0.0060.02 46.49 1.3 206.5 0.930E-04
2 22722 5.489 ‘ 0.00 1000.

4 Pu239 0.248 5.147 5.137 0.0100.03 15.00 2.3 65.3 0.294E-04
Pu240 5.144 5,137 0.007 65.3 0.294E-04
S>—Np237 0 0T 4776947760 0.0090°0% 065134 33— 04 7E=05

Totals: 1.042 <--valid péaks only--> 62.88

é}jzz .. DETECTOR CALIBRATION
7%&@/77 Energy{(MEV) = 4.092 + (0.0046)+*Channel
‘ Energy range (MeV): .4.092 TO 6.447
Efficiency = 0.2297 CPM/DPM
(Data reduction compression factor: 1.)
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 28986.0 100.000
Smoothed : 28988.2 100.008
Composite fit ;] 30189.7 104.153
Residuals ~-1203.7 -4.153

Analyzed by:

MB

<99




HNF-SD-WM-DP-294 REV, 0
Spectrum 8a8049.CNF :
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 5102.2
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“HN

. : F-SD- ..
Raw Data Dump for AEA Spectrum: 8a8049.CNF ) D-WM-DP-294 REV. ¢
1

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

11 1. 4. 2. 2. 4, 3. 1. 2. 3. 4.

21 5. 4. 2. 6. 1. 0. 0. 0. 1. 2.

31 1. 0. 1. 0. 0. 1. 1. 1. 1. 2.

41 0. 1. 2. 0. 2. 4. 3. 1. 5. 0.

51 3. 2. 2. 0. 1. 0. 0. 0. 5. 1.

61 2. 2. 3. - 0. 2. 0. 1. 1. 0. 0.

71 1. 3. 1. 1. 1. 0. 1. 4. 1. 2.

81 1. 2. 0. 1. 3. 1. 2. 2. 5. 2.

91 4. 6. 3. 2. 2. 6. 4. 3. 4. 8.

101 4. 1. 2. 3. 2. 4. 6. 4. 3. 0.
111 2. 4. 4. 2. 3. 7. 3. 3. 5. 6.
121 5. 3. 4. 9. 9. 2. 5. 4. 15. 8.
131 12. 8. 8. 7. 4. 5. 14. 13. 10. 7.
141 11. 12. 9. 6. 9. 13. 12. 7. 8. 5.
151 8. 11. 8. 4. 5. 11. 9. 12, 7. 7.
161 8. 11. 10. 11. 14. 22. 16. 18. 15. 14.
171 20. 12. 16. 19. 23. 28. 26. 22. 24. 27.
181 28. 34. 29. 32. 35. 35. - 31. 53. 39. 46.
191 52. 48. 45. 53. 53. 64. 68. 84. 78. 79.
201 78. 98. 89. 90. 102. 118. 90. 130. 103. 115.
211 136. 148. 138. 149. 148. 184. 177. 190. 214. 232.
221 225. 207. 250. 253. 272. 324. 300. 301. 304. 256.
231 210. 144. 49. 34. 23. 11. 6. 9. 9. 14.
241 4. 17. 10. 7. 18. 13. 12. 14. 13. 18.
251 13. 11. 20. 12, 20. 25. 22. 23. 20. 19.
261 30. 17. 16. 25. 32. 29. 38. 41. 28. | 33.
271 40. 38. 23. 31. 36. 38. 46. 34. 49. 46.
281 42. 45, 45. 51. 66. 62. 71. 75. 45. 43.
291 49.- 46. 57. 53. 61. 62. 49. 57. 55. 74.
301 55. 68. 74. 85. 63. 69. 59, 55. 59. 67.
311 53. 72. 62. -76. 75. 92. 79. 92. 100. 94.

321 99. 111. 110. 120. 139. 156. 157. 172. 137. 177.
331 177. 199. 219. 231. 229. 241. 244. 299. 275. 286.
341 350. 381. 361. 413. 430. 437. 482. 522. 540. 583.
351 632. 610. 656. 603. 571. 589, 603. 668. 731. 757.

361 890. 806. 654. 331. 107. 20. 5. 3. 0. 0.
371 1. 0. 0. 2. 2. 0. 2. 0. 2. 0.
381 1. 0. 1. Q. 1. 0. 0. 0. 0. 0.
391 0. 0. 0. 1. 0. 0. 0. 0. 0. 0.
401 0. 0. 1. 0. 1. 0. 1. 2. 0. 0.
411 0. 0. 3. 0. 0. 0. 0. 0. 1. 1.
421 2. 1. 1. 0. 1. 0. 0. 0. 0. 0.
431 1. 1. 0. 1. 1. 0. 0. 0. 0. 1.
441 0. 0. 0. 1. 0. 1. 0. 1. 1. 0.
451 1. 0. 0. 1. 0. 1. 1. 0. 1. 0.
461 0. 1. 2. 0. 0. 2. 0. 0. 4. 0.
471 1. 2. 2. 0. 3. 2. 2. 1. 2. 2.
481 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.
491 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.
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worklistdata Yersiop &, 0.05{15/96 HNF. -SD-WM-DP-294 REV, ¢ Page:

02/11/98 09:54

LABCORE Completed Worklist Report for Worklist# 22252

Analyst: jmv Instrument: AB19 Book#

Method: Rev/Mod
Worklist Comment: RERUN OF 22193 @PU23901 FOR (302-5-97-3 GRAB) SS=3ML  RTS

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

uCi/mL

0 APU23901 PU23901E LIQUID

9.955 RPD

pup $981000377 0 APU23901 PU23901E LIQUID 1.00 2.61E+00 2.610 % Ct Error

Final page for worklist# 22252

Analyst Signature Date Analyst Signature Date

'%/25 ?@ﬁ ({ Leb 78
eviewer Signature ate

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

362



HNF-8D- X
02/09/98 14:28 SD-Wh-DP-294 REV.0 Page: 1

“%% " LABCORE Data Entry Template for Worklist# 22252

Analyst: ) Imstrument: PUO1 17 Book# _"BR5)
Method: LA-953-104 Rev/Mod H-0

Worklist Comment: RERUN OF 22193 @PU23901 FOR (302-S-97-3 GRAB) SS=3ML  RTS

S Type Sample# R A Test Matrix Group# Project

1 STD @PU23901 LIQUID

2 BLNK @PU23901 LIQUID

3 SAMPLE $98T000377 © @PU23901 LIQUID 98000081 S-302 GRABL

Analytes Requested: PU23901 , PU23301lE, PU239501T

4 DUP 898T000377 0 @PU23901 LIQUID
Final page for worklist # 22252

dagudi N aanal AL LA 2158

Analyst Signature Andlyst Sighature Date
Cf. Ooeer 2-11-55

Data Entry Comments: S‘M’% \;w\/ %A—Q) E(XMQ&
v

S = Worklist Slot Number, R = Replicate Number, 4 = Aliquot Code.

- 3063



NF-SD-WM-DP-294 REV. 0

2 o i

WORKBOOK PAGE: STD1

Pu 238 and 239/240 : LA-943-128 (VOID) or LA-953-104(B-0))
DATE COUNTED, . FEB i]lPU 236 AEA FRAC __(C236)
AMPLE VOLUME in mL ss PU 238 AEAFRAC __(C238)
PU 239 AEAFRAC _ (C239)

IGEST DILUTION FACTCR DDF
TRACER BOOK NO
ETECTOR NUMBER
FFICIENCY FACTOR EFF 0.334]Py 238 cpm
RACER PREPARATION DATE 11/15/96 [Py 239 cpm
[TRACER PREPARATION VALUE (dpm/ml) 2600.000 AEA COUNT TIME
PU-236 DECAY CORR'D VALUE _ (dpm/mtb) 1924.246 [Pu 239/240 uCilt.
PU-238 TRACER VALUE (dpm/mt} 0.000
FH|STANDARD BOOK NO
[STANDARD VALUE in pCifmL 1.090E-04

9.9275E-02

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}]

3‘ Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)* 1/EFF *C236*100/Pu-236 Decay Corrd Value * SPKV

Pu 239/240 PCi/L = (C239)(Pu 236 Decay Corr'd Va|ue)(SPKV)(1000mUL)(DF)(DDF)/ [(0236)(88)(2220000 dpm/pCi)

Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value "SPKV *Pu 236 Tracer Recovery / 100)
Pu 238 pCHIL = [(Pu 238 dpm)(DF)(DDF)(1000miL)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/uCi{(D g/L)(8S)]
Relative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 " 100

Pu 239/240 uCifmL 9.93E-05 DETECTION
Relative Counting Error = 1.8% LEVELS
in uCifmL
Pu 239/240
5.64E-06
Pu 236 Tracer Recovery = 101.0%
nalyst: jmv Date: 11-Feb-98
Signature of Chemist: b Jiid Date: 4/ 5,2 ?ﬁ/
STANDARD.WB1 REV 1.0 943128ML
304

1\943128\0UT\22252. WB1 02/11/98




P HNF-SD-WM-DP-294 REV. ¢

WORKBOOK PAGE: BLANK2
Pu 238 and 239/240 : LA-943-128 (VOID) or LA-953-104(B-0)) Ll BLNK
FyRe DATE COUNTED §IPU 236 AEAFRAC ___ (C236)

BLNK AMPLE VOLUME in mL ss Pl 238 AEAFRAC  (C238)
ALk ISAMPLE DILUTION FACTOR DF 1|PU 239 AEAFRAC  (C239)
22252 RACER VOLUME in mL SPKV OTAL AT COUNTS
: DIGEST DILUTION FACTOR DOF B0 IAT COUNT TIME (MIN)
PU23901 ITRACER BOOK NO BACKGROUND incp (B
MEties | DETECTOR NUMBER : P 236 cpm
LIQUID EFFICIENCY FACTOR EFF 0.3338}PU 238 cpm
{ i NiEBee HITRACER PREPARATION DATE . 11115196 |PU 239 cpm
98000554 TRACER PREPARATION VALUE (dpm/mL) 2600.00 AEA COUNT TIME
S iREaRT Y |PU-236 DECAY CORR'D VALUE _(dpm/mL) 1924.25 [ Pu 239/240 pCill. = < 1.011E-03
[] PU-238 TRACER VALUE (dpm/mL || 0.00
S Sanplates

Decay Time = Date Counted - Tracer Preparation Date

Py-236 Decay Corrd Value = Pu-236 Preparation Value *[e to the power of {(-n2 * Decay Time/1040.95}]

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

IPu 239/240 uCIIL = (C239)(Pu 236 Decay Corrd Value)(SPKV)(1000mLILYDF)DDF) / (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)
Pu 238 pCilL = [(Pu 238 dpm)(DF)(DDF)(1000mLIL)} / [(Pu-236 Tracer Recovery /100)(2220000 dpm/uCH(D g/L)(SS)
Refative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (1/ (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

Pu 239/240 uCi/mL < 1.01E-06 DETECTION
Relative Counting Erroy = 100.0% LEVELS
in pCilmL
NOTE: Pu 238 Resuilt is a LESS THAN Value. Pu 239/240
1Pu 238 pCimL < 1.01E-06 1.01E-06
Relative Counting Error = 100.0% Pu 238
Pu 236 Tracer Recovery = 88.9% 1.01E-06
nalyst: . jmyv Date: 11-Feb-98
Si;nature of Chemist: W : ifr Date: =y 4

BLANKWB1 REV 1.0 943128ML

305
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HNF-SD-WM-DP-294 REV. ¢

3 ¢ >

WORKBOOK PAGE: SAM3
d 239/240 : LA-943-128 (VOID) or LA-

[PU 239 AEA FRAC
OTAL AT COUNTS
et SR DIGEST DILUTION FACTOR T COUNT TIME (MIN)

1-@@!- RACER BOOK NO

EFFICIENCY FACTOR EFF 0.334|PU 238 cpm

RACER PREPARATION DATE 11/15/96 |PU 239 cpm

RACER PREPARATION VALUE (dpm/mL) 2600.000 |AEA COUNT TIME
3IPU-236 DECAY CORR'D VALUE _(dpm/mL) 1924.246 Pu 2397240 uCilL
PU-238 TRACER VALUE (dpmimL) 0.000

(C239)

%] Decay Time = Date Counted - Tracer Preparation Date

Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of {(-in2 * Decay Time/1040.95})

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

Pu 239/240 PCIIL = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1000mL/L)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/uCi]
Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery /100)
P 238 PCHL = [(Pu 238 dpm)(DF)(DDF)(1000mLILY} / {(Pu-236 Tracer Recovery /100}(2220000 dpm/uCi)(D giL)(SS)]
[Relative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + {1/ (Ph 238 or 239/240 cpm * min))} * 1.96 * 100

Pu 239/240 pCifmL 1.05E-05 DETECTION
Relative Counting Error = 2.7% LEVELS
in pCilmL.
Pu 239/240
Pu 238 pCimL 1.73E-06 1.36E-06
Relative Counting Error = 5.8% Pu 238
Pu 236 Tracer Recovery = 90.6% 1.36E-06
alyst: - jmv Date: 11-Feb-98
Signature of Chemist: ﬂ 90 { jfr Date: Z 4:/»/{/ 7 ¥

SAMPLE.WB1REV 1.0 943128ML

306
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HNF-SD-WM-DP-294 REV. ¢

2 [ .

WORKBOOK PAGE: DUP4 .
Pu 238 and 239/240 : LA-943-128 (VOID) or LA-953-104(B

. DATE COUNTED EB: (C236)
!“ AMPLE VOLUME in mL (C238)
SAMPLE DILUTION FACTOR DF P 239 AEA FRAC (©239)

'OTAL AT COUNTS
AT COUNT TIME (MIN)

0.334
41/16/96 [[PU 239 cpm

2600.000 AEA COUNT TIME
1924.246 Pu 239/240 uCiil

(dpm/mL) 0.000

PU-238 TRACER VALUE

{{Decay Time = Date Counted - Tracer Preparation Date

IPu-236 Decay Corrd Value = Pu-236 Preparation Value *[¢ 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 239/240 uCilL = (C239)(Pu 236 Decay Corrd Value)(SPKV)(1000mLIL)(DF)(DDF) / (C236)(SSHD ¢/L){2220000 dpm/uCi))
Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value "SPKV *Pu 236 Tracer Recovery / 100}

' 238 uCL = [(Pu 238 dpm)(DF)DDF)(1 000mLL)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/uCi(D g/L)(SS)}

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

4Pu 239/240 uCifmL 1.16E-05 DETECTION
Relative Counting Error = 2.6% LEVELS
in pCi/mL
NOTE: Pu 238 Resuit is a LESS THAN Value. Pu 239/240
Pu 238 pCimL < 1.43E-06 1.43E-06
Relative Counting Error = 8.1% Pu 238
Pu 236 Tracer Recovery = 91.6% 1.43E-06
jst: | - v Date: 11-Feb-98
Signature of Chemist: /,?3 ( W jfr Date: 2/ ﬂfg/

SAMPLE WB1REV 1.0 943128ML

307
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)

GENERAL

HNF-SD-WM-DP-294 REV. ¢

222-S:Analytical Laboraratory
ALPHA ENERGY ANALYSTIS
Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
WL22252-STD-PU

File ID:

Counted on:
Detector:

Geometry number: 1

1al1007.CNF

2/10/98 @21:18

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

ID Initial Final Initial Final Initial Final Initial
1 1071.1 1071.1 360.514 360.514 10.000 4.281 5.000
2 36.8 36.8 287.301 287.103 8.000 3.083 4.000
3 . 1480.6 1480.6 228.199 228.198 12.000 4.512 6.000

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 0.461 5.755 5.749 0.0060.02 45.00 1.3 187.7 0.846E-04
2——Th228 8501657400 5.412—=6120-01 1-58—8+2 9+1—0-410E~85
3 Pu239 0.528 5.147 5,141 0.0060.02 51.47 1.2 210.4 0.948E-04

Pu240 5.144 5:141 0.003 210.4 0.948E-04

Totals: 1.005 <--valid peaks only--> 98.05

W?

' DETECTOR CALIBRATION

Energy(MEV} = 4.091 + (0.0046)*Channel
//&%4&7 Energy range (Mev): 4.091 TO 6.446
Efficiency = 0.2446 CPM/DPM
(Data reduction compression factor: 1.)
" TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 46818.0 100.000
Smoothed 46818.7 100.002
Composite flt 47073.4 100.546
Residuals -255.4 -0.546

Analyzed by:

SLH2
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S Spectrum 1al007.CNF HNF-SD-WM-DP-294 REV. 0
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 10523.8
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Raw.Data- Dump for AEA Spectrum:
1 p

11
21
31
41
51
61
71
81
91
101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
101
411
121
131
141
151
161
=171
181
191
511

0. 0. . i.
0. 1. 1. 1.
0. 1. 0. 0.
1. 3. 2. 0.
0. 0. 2. 0.
0. 1. 0. 1.
0. 1. 0. 1.
1. 0. 1. 2.
0. 4. 0. 0.
2. 0. 2. 2.
1. 0. 2. 0.
3. 0. 2. 0.
2. 3. 0. 4.
2. 2. 3. 4.
5. 7. 3. 0.
7. 6. 3. 3.
11. 12. 11. 20.
23. 7. 22. 23.
20. 29, 36. a4,
63. 68. 70. 83.
137. 150. 136.  18S.
328. 353,  424. 457,
879.  911. 1047. 1141.
1255.  871.  438.  159.
2. 4. 4. 3.
5. 9. 8. 6.
8. 13. 6. i7.
17. 25, 20. i5,
29. 34, 33, 54,
16. 17. 4. 13.
19. 24, 23. 17.
14. 27. 21. 23.
41. 46. 45, 38.
85.  102. 93.  131.
244. 248, 324, 329,
729.  804. 835, 859,
1201. 1132.  993.  71i7.
1. 0. 1. 1.
2. 3. 0. 1.
1. 0. 1. "0,
0. 0. 1. ‘1.
0. 1. 1. 0.

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

1al007.CNF

0. 1.
0. 1.
0. 0.
0. 0.
0. 0.
1. 0.
3. 1.
1. 1.
0. 3.
1. 2.
1. 0.
0. 1.
1. 0.
5. 5.
4, 2.
4. 5.
13. 12.
25. 25.
49. 47.
75. 87.
210. 182.
491. 553,
1330. 1499.
33. 9.
3. 7.
7. 6.
16. 18.
25. 23.
39. 38.
10. 12.
17. 22.
24. 26.
46. 69.
132. 149.
351. 414.
816. 856.
343. 134.
1. 2.
2. 3.
0. 0.
1. 1.
1. 0.
0. 1.
0. 1.
0. 0.
0. 1.
0. 3.
4. 6.
2. 0.
0. 1.

22.
35.
103.
192.
665.
1601.
3.
1.
2.
22,
20.
42.
22.
19.
26.
57.
159.
470.
870.
33.

90.
258.
699.

1620.
4.
4.

12.

23.

19.

56.

24.

16.

41.

87.
190.
506.
979.

2.

42.
113.
297.
804.

1634.
4.
5.
9.

18.

24,

48.

21.

25.

36.

73.
186.
547.

1063.

21.
30.
49.
140.
258.
818.
1557.
7.
10.
13.
18.
38.
31.
25.
22.
37.
84.
219.
678.
1123.




>

GENERAL

HNF-SD-WM-DP-294 REV. 0

222-S Rnalytical Laboraratory
ALPHA ENERGY ANALYSTIS
Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
WL22252-BLNK-PU
File ID: 2a2013.CNF

Countéd on: 2/10/98 @21:18
Detector: AEA2
Geometry number: 1

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

ID Initial Final Initial Final Initial Final Initial Final
1 952.9 952.9 359.828 359.828 12.000 4.366 6.000 0.976
2 35.8 35.8 286.368 285.937 14.000 6.041 7.000 2.224
32 13.1 13.1 270.692 269.499 8.000 2.790 4.000 0.899

PEAK RESULTS

Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate ¢/m @95 d/m uCi/ea
1 Pu236 0.964 5.755 5,739 0.0160.02 43.04 1.4 182.5 0.822E-04

< 0610703 T725 1055 7% 0
3 22272 5.323 0.43 22.4
Totals: 0.992 <--valid peaks only--> 44.29
1/ 44’/@7 § DETECTOR CALIBRATION
’ Energy (MEV) = 4.084 + (0.0046)*Channel
94ﬂ< Energy range (Mev): 4.084 TO 6.439
Efficiency = 0.2407 CPM/DPM
(Data reduction compression factor: 1.)
- TOTAL COUNT DATA:
Item v Total % Recovery
Raw spectrum 21433.0 100.000
Smoothed 21432.3 99.997
Composite fit 21467.2 100.159
Residuals -34.2 ~0.159
Analyzed by:
SLH2



e Spectrum 2a2013.CNF HNF-SD-WM-DP-294 REV. 0
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 6458.7
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Raw Data Dump for AEA Spectrum:
1

11

21

31

41

51

61

71

81

921
101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0. 0. 0. 0.
0. 0. 0. 1.
0. 0. 0. 0.
1. 1. 0. 1.
0. 0. 2. 0.
0. 1. 0. 9.
0. 0. 0. 0.
0. 0. 0. 2.
1. 0. 0. 0.
0. 0. 0. 0.
0. 1. 1. 0.
0. 0. 1. 1.
0. 0. 0. 3.
0. 1. 0. 1.
1. 0. 0. 0.
0. 1. 1. 1.
1. 1. 2. 1.
1. 0. 0. 1.
1. 0. 1. 0.
0. 0. 0. 1.
2. 1. 6. 0.
3. 1. 1. 4.
2. 4. 3. a.
5. 2. 3. 5.
4. 12. 10. 5.
6. 4. 12. 5.
10. 13. 10. 18.
22. 32. 16. 19.
35. 40. 39. a4.
24. 13. 4. 30.
31. 32. 43. 29.
43. 40. 63. 54.
64. 76. 88.  105.
130.  146.  157.  182.
303.  272. 371.  383.
706.  748.  726.  697.
1067. 906.  708.  410.
2. 2. 1. 0.
2. 1. 1. 0.
0. 0. 0. 1.
0. 0. 1. 0.
1. 0. 0. 1.
0. 0. 0. 0.
0. 0. 1. 0.
1. 0. 0. 0.
0. 0. 0. 0.
0. 1. 3. 0.
1. 0. 3. 2.
3. 0. 0. 1.
0. 1. 0. 0.
0. 0. '

2a2013.CNF
. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
1. 1.
1. 2.
1. G.
0. 1.
0. 1.
1. 0.
0. 1.
3. 0.
2. 4.
1. 0.
2. 2.
4. 4.
1. 5.
12. 5.
10. 20.
27. 17.
53, 54,
40. 21.
37. 27.
42. 49.
99.  101.
165.  225.
389.  437.
732. 804,
192. 63.
0. 0.
1. 0.
0. 1.
0. 1.
0. 0.
2. 0.
0. 0.
0. 0.
0. 1.
0. 0.
4. 2.
1. 0.
0. 0.
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21.
45.
44.
118.
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9.
32.
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32.
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»

AG E N ERAL

HNF-SD-WM-DP-294 REV. ¢

222-S:Analyticai Laboraratory
ALPHA ENERGY
! Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
. 898T0377-SAM-PU
‘File ID: 3a3115.CNF

Countéd on: 2/10/98 @21:19
Detector: AEA3
Geometry number: 1

ANALYSTIS

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

ID Initial Final Initial Final Initial Final Initial Final
1 933.7 933.7 360.545 360.545 10.000 4.141 5.000 0.911
2 32.2 32.2 303.081 302.002 10.000 2.453 5.000 0.259
32 26.1 26.1 286.260 285.841 10.000 1.732 5.000 0.859
4 395.6 395.6 227.544 227.538 12.000 4.546 6.000 1.262

PEAK RESULTS

Peak Error Limit: 30%

Peak AEA pPeak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c¢/m @95 d/m uCi/ea
1 Pu236 0.702 5.755 5,751 0.0040.02 42.36 1.4 182.8 0.823E-04
2 Pu238 0.042 5.487 5.482 0.0050.01 2.56 7.3 15.0 0.676E~05

=5-479—5:482 =.003 ) 11.5 0.518E-05

3 2272 5.407 0.59 26.4
4 Pu239 0.256 5.147 5.139 0.0080.02 15.47 2.3 65.4 0.295E-04
Pu240 5.144 5.139 0.005 65.4 0.295E-04

Totals: 1.000 <--valid péaks only--> 60.39
2,62 . ;lDETECTOR CALIBRATION
),;qui%’ Energy(MEV) = 4.093 + (0.0046)*Channel

Energy range (Mev): 4.093 TO 6.448
Efficiency = 0.2365 CPM/DPM
(Data reduction compression factor: 1.)
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 28978.0 100.000
Smoothed 28979.7 100.006
Composite fit 29271.5 101.013
Residuals -293.5 -1.013
Analyzed by:
SLH2

314




NF’ H. A o
. - Spectrum 3a3115.CNF HNF-SD-WM-DP 294 REV. 0
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 6070.6
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Raw Pata Dump for AEA Spectrum:

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

67.
127.
290.
632.

1038.

.

<. 0.

WNNHHRWOOOR OO
.

¢ e e o e s e e s e s

@ »
)

7.
16.
35.
69.

131.
298.
170.

9.

2.
12.
30.
35.
41.
65.
34.
67.

150.
265.
720.
1046.
1.

23.
32.
68.
140.
321.
77.

2.
1.
0.
0.
‘1.

69.
160.
321.
36.
5.
12.
17.
21.
51.
41.
58.
39.
72.
161.
341.
699.
610.
1.

3a3115.CNF
2. 0.
2. 0.
0. 0.
0. 1.
1. 0.
0. 1.
1. 0.
1. 2.
1. 1.
0. 2.

1 3.
0. 2.
3. 1.
1. 1.
2. 3.
5. 5.
7. 10.
8. 18.
27. 20.
49. 49.
77. 84,
172. 180.
349. 403.
18. 4.
6. 3.
7. 9.
12. 18.
28. 22.
69. 67.
54. 39.
73. 42.
44. 47.
65. 87.
168. 185.
372. 393.
676. 670.
291. 121.
1. 0.
0. 2.
3. 1.
1. 1.
0. 0.
1. 1.
0. 1.
0. 0.
0. 0.
1. 2.
2. 1.
0. 0.
1. 0.
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53
33
47
90
178
463
752
30
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HNF-8D-WM-DP-294 REV. 0

T ., -

GENERAL

222-S BRnalytical Laboraratory
ALPHA ENERGY ANALYSTIS
Rev. 2.10

" DATA REDUCTION REPORT

SAMPLE
~ $98T0377-DUP-PU
File ID: 4a4114.CNF

Counted on: 2/10/98 @21:19
Detector: AEA4
Geometry number: 1

Count  time: 28800. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau

iD Initial Final Initial ~ Final Initial Final Initial Final
1 754.7 754.7 352.727 352.727 24.000 18.495 12.000 5.003
2 35.8 35.8 298.918 294.230 34.000 12.376 17.000 17.542
3 37.6 37.6 285.233 285.233 18.000 0.779 9.000 0.088
4 324.1 324.1 221.082 221.038 22.000 15.721 11.000 4.459

. 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 0.663 5.686 5,709 -.0230.09 41.01 1.4 187.4 0.844E-04

Pu236£% 5.755 5.709 0.046 179.7 0.810E-04
2 ~Th228 P 0.020 5.400 5.440 -.0400.06 1.25 12.0 7.6 0.341E-05
Arp 244 5.479 5,440 0.039 5.7 0.258E-05
v v T g 000 27676+t 162—0+F28E—-05—
4 Pu239 0.266 5.147 5.103 0.0440.07 16.48 2.3 706.8 0.319E-04
Pu240 5.144 5.103 0.041 70.8 0.319E-04
Totals: 0.993 <--valid péaks only~-> = 61.41
1 ZeAT§ - DETECTOR CALIBRATION
Energy(MEV) = 4.086 + (0.0046)*Channel
2}%62\ Energy range (MeV): 4.086 TO 6.442
Efficiency = - 0.2328 CPM/DPM
(bata reduction compression factor: 1.)
”fTOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 29697.0 100.000
Smoothed 29695.9 99.996
Composite fit 29476.2 99.257
Residuals 220.8 0.743
Analyzed by:
SLH2
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e Spectrum : 4ad4ll14.CNF HNF-8D-WM-DP-204 REV.0
1 Legend: Raw = RERE Modeled Peaks = 1,2,.., etc Display Max.: 5753.8
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Raw-Data Dump for AEA Spectrum: 4a4l14.CNF - HNF-SD-WM-DP-294 REV. 0
1

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

11 2. 1t 2. 0. 1. 0. 1. 3. 5. 1.

21 4. 3. 1. 0. 2. 0. 0. 0. 0. 0.

31 0. 0. 1. 2. 0. 0. 0. 1. 0. 0.

41 0. 1. 1. 0. 1. 0. 1. 1. 0. 0.

51 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.

61 0. 0. 0. 1. 0. 0. 0. 1. 1. 1.

71 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.

81 - 0. 2. 0. 1. 1. 0. 0. 1. 1. 0.

91 0. 0. 1. 0. 2. 0. 1. 0. 3. 2.

101 0. 0. 0. 1. 1. 1. 1. 1. 0. 0.
111 0. 0. 2. 0. 0. 1. 1. 1. 0. 1.
121 1. 3. 2. 3. 3. 2. 0. 4. 5. 4.
131 1. 5. 5. 1. 2. 4. 4. 4. 3. 1.
141 2. 2. 6. 2. 5. 7. 3. 3. 1. 4.
151 5. 5. 2. 1. 5. 8. 3. 5. 4. 2.
161 5. 6. 4. 7. 6. 4. 6. 11. 4. 8.
171 . 11. 11. 8. 10. 18. 16. 11. 25. 16. 13.
181 17. 23. 15. 25. 22. 25. 17. 33, 36. 29.
191 31. 27. 40. 53. 39. 64. 53. 73. 74. 83.
201 85. 83. 106. 114. 140. 124. 150. 160.  183.  199.

211 181. 237. 232. 242, 231. 294. 282. 312. 331. 361.
221 363. 328. 307. 320. 309. 297. 289. 270. 214. 156.

231 115. 58. 31. 13. 4, 1. 3. 4. 2. 3.
241 3. 4. 6. 5. 3. 6. 10. 8. 6. 3.
251 10. 13. 4. 8. 10. 11. 23. 19. 18. 18.
261 19. 13. 19. 22. 26. 27. 23. 29. 25. 19.
271 28. 32. 42. 29, 34. 38. 40. 48. 46. 50.
281 49. 39. 48. 44, 58. 43. 54. 47. 29. 32.
291 32. 39. 45. 44. 53. 39. 43. 54. 42. 45.
301 52. 37. 44. 27. 46. 29, 22. 28. 29. 25,
311 33. 41, 35. 33. 36. 54. 56. 57. 79. 61.
321 82. 71. 81. 93. 98. 108. 112. 130. 153. 161.

331 182. 201. 212. 243, 245. 296. 300. 361. 397. 412.
341 440, 466. 490. 571. 668. 613. 637. 735. 764. 740.
351 789. 800. 761. 761. 736. 730. 701. 769. 698. 645.

361 546. 405. 255. 924. 23. 6. 3. 2. 3. 2.
371 1. 0. 1. 2. 0. 0. 0. 1. 2. 0.
381 1. 1. 1. ‘1. 0. 1. 0. 1. 0. 0.
391 1. 1. 1. 0. 0. 0. 0. 2. 3. 1.
401 0. 2. 1. © 0. 0. 0. 0. 0. 0. 0.
411 0. 1. 1. 0. 1. 0. o. 0. 1. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
441 0. 0. 1. 0. 3. 0. 0. 0. 0. 2.
451 2. 0. 1. 1. 1. 2. 0. 1. 1. 3.
461 1. 3. 4. 1. 1. 3. 3. 0. 2. 2.
471 3. 1. 0. 1. 1. 1. 0. 2. 0. 0.
481 1. 0. 1. 1. 0. 0. 1. 1. 0. 0.
491 0. 0. 0. ‘0. 0. 0. 1. 0. 1. 0.
511 0. 0. L
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APPENDIX A
OPPORTUNISTIC ANALYTE RESULTS
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HNF-8D-WM-DP-294 R

l :abeyq

e/ $0-98.72 |e/Y e/u e/u $-308°2> 0-98/°2> 160-819°2> w/ion V39 A9 09-11890) 9450001868 |
e/u ssLl 95716 e/u g/u 0391°1> > {10-960" 1> /B0 05%/000% X3uo1Q-)1-9381EX0 9250001865 |
e/ Slg°L 8216 e/u e/u 038¢" 1> 0-9562° 1> TW7Bn| __4deJbojeolq) Uol Aq SpIwod 9250001865 |
e/u 20-300" 06"/ J9°1 ]20-30%°2 [20-385°2 20-200°1> w/Bn *11d p1dy-dyi-aulz) 92£0001865 |
e/u 0-300°S 10700 e/u e/u 2-900°6> 20-900°6> Ju/6n “11Q PL3Y-dJ]-Wntpeue, 9450001868 |
e/u 0-300" 0L°LE 0%"1 log°sS 06°95 0-300°6> u/6n S1tQ PLIV-dol-untuedn) 260001865 |
e/u 0-900° 06°¢ e/u e/u -300°2> 0-300°2> Tw/Bn i PLOY-di-Unlyieyt] 280001868
e/u 20-300" 01726 e/u e/u -300° 1> ¢0-300" 1> u/6n : PLoY-4J]-wniueyl 250001865 |
e/u 20-300° 0£°66 B/U B/u 0-3¢0° 1 <0-900° 1> Ju/on “11a PLIY-dJ-WNiluo.4y. 2£000186S |
e/u -900° 0.°26 e/u e/u -300° 1> 10-300° 1> /60 B PLoy-d4J]-untJeuwe: 1280001868 |
e/u -300" 0°L2l 62°0 |s6g°¢ 06£°¢€ 20-300°6> qu/6n Q PLIY-dJ1-Uodtil 2£0001868
e/u -900" 0°%ll yv'8 |10-920°2 0-9¢6"1 0-300° 1> qu/6n "11d PLIV-d)I-untuad; 2£0001868 ;
e/u -900° 00°26 e/u e/u -300°9> 0-300°9> Tw/6n *11d PLoy-43-Auowiiuy| q /£0001868 |
e/ 0-300" 00°26 8v'0 _[ogly Yl 0-300° 1> qu/6n tQ pLIY-dd1-Jndins| @ 2600018681
e/u 0-300" 0l°66 e/ e/u -300° 1> -300°1> w/Bn “itd ptay-do1-peel| a £0001868
e/u -300° 0lL°8 $6°0 |S€°2¢ 2°2¢ -300°2> u/Bn 110 PIoy-go(-snJoydsoud| @ )/$000186S 1 0N
e/u -300° 00°Z e/ e/u -200°2> 20072> qu/bn S1Ld PLOv-dJI-1939LN] ¢ ££0001868 | N
e/u -500" 85 e/u_[e/u 500" 1> -500° 1> /B 110 P15Y-d31-Wn [WAPOSN m_leoSE (4]
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