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WASTE MANAGEMENT LABORATORY

TANK 241-AN-101GRAB SAMPLES,
IAN-98-1,lAN-98-2and lAN-98-3

ANALYTICAL RESULTS FOR THE FINAL REPORT

Thisdocumentisthefinalreportfortank241-AN-101grabsamples.Threegrabsamples
lAN-98-I,lAN-98-2andlAN-98-3weretakenfromriser16oftank241-AN-101onApril8,
1998andreceivedbythe222-SLaboratoryonApril9,1998.Analyseswereperformedin
accordancewiththeCompatibility Grab Sampling and Analysis Han (TSAP)(Sasaki,1998)and
theData Qualify Objectives for Tank Farms Waste Compatibility Program (DQO) (Mulkeyand
Miller,1997).Theanalyticalresultsarepresentedinthedatasummaryreport(Table1).No
notificationlimitswereexceeded.

i%mearance and Samr)le Handling

Thesamplebreakdowndiagrams(Attachment1)areprovidedasacross-referenceforrelating
thetankfmrncustomeridentificationnumberswiththe222-SLaboratorysamplenumbersand
theportionofsampleanalyzed.Table2providestheappearanceinformation.

Table 2: Appearance Information forTank241-AN-101GrabSamples

Sampie Date Date 0/0 Settled
Number Sampled Received Solids

lAN-98-1 4/08/98 4/09/98 <1 0/0

IAN-98-2 4/08/98 4/09/98 <1 0?0

lAN-98-3 4/08/98 4/09/98 <1 7’0 aSampleDescriptionClearlight-yellowliquid;no
organiclayerwasobserved.

Clearlight-yellowliquid;no
organiclayerwasobserved.

Clearlight-yellowliquid;no

organiclayerwasobserved.

3
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Analytical Results Summary

Thedatasummaryreport(Table1)includedinthkreportcompilestheanalyticalresultsthat
complywiththeapplicableDQO.

Comuatibilitv Pro!zram COIICWISS

DifferentialScanningCalorimetry(DSC)

TheDSC analyseswereperformedinduplicateondirectsamplealiquots.Theaverageofthe
TGA resultforeachsubsarnplewasusedinthedryweightcorrectionforthatsubsample.No
exothermswereobserved.Thestandardrecoveriesforthisanalysiswerewithintherequired
limits.Sincetheresultswereallreportedas0.00Joules/g,therelativepercentdifference(RPD)
calculationwasnotapplicable.However,theRPDs werereportedas“O”inTable1becauseof
softwarelimitations.Forwastecompatibilityenergeticdecisionconcernsforsafewaste
transfers,theratioofexotherrnicenergytoendothermenergymustbelessthanone(1).Since
theresultswereallreportedas0.00Joules/g,theratioofexotherm/endotherrnwasalso0.0and
therequirementwassatisfiedforallsamples.

Nitrate (iNOJ, Hydroxide (OH”) and Nitrite (NOJ - Corrosion Decision Rule

TheresultswithrespecttothewastecompatibilitycorrosionrulesarepresentedinTable3.The
NO;,OH, andNO; resultsarereportedinwghnLandmolarity(M)units.Thespreadsheet
comparestheresultstotheconcentrationrangesspecifiedinthewastecompatibilityDQO. A
“YES”willappearintheappropriatespacefortheconditionthatismet.Onlyoneofthreesets
ofconditionsmustbemetforOH-andNO; basedontherangethattheNO1-concentrationfalls
in.If“NO”appearsinthespaceunderacondition,thatconditionisnotmetandanotificationis
required.Allresultsforthethreesamplesarralyzedwerewithintheacceptableconcentration
rangesrequiredforcorrosioncontrol.

239n40Pu-Plutonium-239/240-CriticalityDecisionRule

2Jgn@puconcen~ationisusedtoevaluatecriticalitysafetyforwastetransfers.The~alYsiswas

performedondirectsamplealiquots.Thestandardrecoveryforthisanalysiswaswithinthe
requiredlimits.Thehighestreportedresultwas6.62e-05LCi/mL,whichiswellbelowboththe
immediatenotificationlimitof61.5LCi/mLandthecriticalitypreventionconcernlevelof
0.001g/L(6.2e-02WCi/mL)statedintheTSAP (Sasaki,1997)andtheCompatibilityDQO
(MulkeyandMiller,1997).

4
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Uranium(U)– CriticalityDecisionRule

U analysiswasperformedinduplicateondirectsubsamplestoevaluatecriticalitysafetyfor
wastetransfers.No attemptwasmadetoreconciletheU concentrationwiththe239Pu
equivalents.

5
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Inorganic Analyses

TGA - Thermogravimetric Analysis

TheTGA analysiswasperformedinduplicateondirectsubsamples.Thestandardrecoveries
andRPDs forthisanalysiswerewithintherequiredlimits.TypicallytheTGA resultsare
determinedbysummingtheweightlossstepswhichoccurredbelow250”C.Moreinformation
may beobtainedbyexaminingthethermograms.Theresultsrangedfrom71.33to94,84°/0
moisture.

Specific Gravity (Sp.G.)

Specificgravityanalysiswasperformedinduplicateondirectliquidsubsamples.Theresults
rangedfrom1.033g/mLto 1.251g/mL.TheRPDs werewithinthequalitycontrol(QC)
parametersstatedintheTSAP (Sasaki,1998).ThestandardrecoverieswereWithinthecontrol
limitsofthelaboratory.

pH

ThepH analysiswasperformedondirectsamplealiqouts.Theresultsrangedfrom13.06to
13.50.ResultsforpH thataregreaterthan12.5aresuspectandshouldbeconsideredestimates
becausethehighestcalibrationbufferavailableist2.5andpH electrodeperformancedegradesat
highpH. ThestandardvaluemeasuredandRPDs forthisanalysiswerewithintherequired
limits.

OH

TheOH analysiswasperformedondirectsamplealiquots.ThestandardrecoveriesandRPDs
forthisanalysiswerewithintherequiredlimits.

IC - Ion Chromatography

Theionchromatography(IC)analysiswasperformedondirectsamplealiquots.Therequired
analyteswerefluoride(F”),chloride(Cl”),nitrate(NO;),nitrite(NOz”),phosphate(PO~-3)and
sulfate(SOi-2).Theresultsforbromide(Br-)andoxalateareconsidered“opportunistic”andare
providedinAppendixA.

Thestandardandspikerecoverieswerewithintherequiredlimits.TheRPDs werewithin
requiredlimits.WiththeexceptionofS01-2forsampleS98TO01365whichwasnotapplicable

6
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(n/a)becausetheresultswerenearthedetectionlimit.

ICP - Inductively Conpled Plasma Spectrophotometry

Theliquidsubsampleswerepreparedforanalysisbyanacidadjustmentofthedirectsubsample.
Thisisindicatedbya“D”intheA# columninTable1.TheresultsfortheICPanalytesare
includedinTable1.However,theQC reviewdiscussedinthisreportislimitedtoaluminum
(Al),chomium (Cr),iron(Fe),manganese(Mn),sodium@a),nickel(Ni)andzirconium(Zr).
AllotherrmalyteresultsarepresentedinAppendixA. Theseresultsareconsidered

“opportunistic”~d donothavecustomerdefinedQC pmrneters. Therefore,anyanomaliesin
thoseresultsarenotdkcussedinthisreport.Thestandardrecoveries,spikerecoveriesand
RPD’smettherequestedcriteria,withtheexceptionnotedbelow.

TheNa resultsweremorethanfourtimestheconcentrationofthespikeaddedresultinginspike
recoveriesoutsideofthe75°/0to125°/0recoveryrangerequested.Typically,withhighanalyte
concentrationsitisdifficulttoaddsufficientspiketoperformameaningfulanalysis.A post
digestionspikeanalysiswasperformedasanadditionalinstrumentperformancecheck.Thepost
digestionspikerecoverywas101.g~o.Theassessmentoftheaccuracyofthemeasurementfor
thisanalytewasalsomadebycomparisonofthesampleresultstothoseofaserialdilutionofthe
sample.Theserialdilutionwasperformedbypreparingandanalyzinganadditionalfive-fold
dilutionofthesample.Theresultobtainedhornthisanalysisshouldbewithin+10% ofthe
undilutedsampleresult.Table3presentstheresultsoftheoriginalundilutedsample,theserial
dilutionandthepercentdifferencebetweenthetworesults.

Table 3. ICP Serial Dilution Results for Tank 241-AN-101 Grab Samples

Undiluted Sample
Serial Dilution

Percent
Sample ID Analyte Results

Result
Difference

(mg/mL) (%)

S98TO01362 Na 1.94E+4 1.97E+4 1.54

PercentDifference=[(ABS(Sample-SerialDilution))/Sample]X 100

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

7
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Theliquidsubsampleswerepreparedforanalysisbyanacidadjustmentofthedirectsubsample.
TheresultsforthelCP/MSisotopicuraniumareincludedinTable1.Thestandardrecoveriesfor
Uranium238werewith therequiredlimits.RPDs andspikerecoveriesforthisanalysiswere
alsowithintherequiredlimits.

TIC/TOC - Total Inorganic/Organic Carbon

TheTIC/TOCanalysiswasperformedondirectsamplealiquotsusingthepersulfateoxidation
method.NoneofthesubsamplessubmittedfortheTOC analysisexceededthenotificationlimit
of30,000~gC/mL.

FortheTIC/TOCanalysis,anAnalysisReportworksheetisincludedforeachsampleasraw
data.Duetoprogramminglimitationswiththeinstrumentsoftware,thesamplesizelistedonthe
worksheetisincorrect.Thisvalueisnotusedinthefinalcalculationsandhasnobearingonthe
resultsinTable1.

Theblankisconsideredareagentblank.Thevaluewaswithintheacceptancelimitsandall
resultswerecorrectedfortheconcentrationfoundintheblank.Thestandardrecoveriesand
RPDs fortheseanalyseswerewithintherequiredlimits.

TOC byfurnacewasalsoperformedoneachsample.Theresultscanbefoundinthe
opportunisticanalysistableinAppendixA

Ammonia (NH3)

NH3 analysiswasperformedoneachsample.Theresultscanbefoundintheopportunistic
analysistableinAppendixA.

8
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Radionuclide Analvses

GEA - Gamma Euergy Analysis

GEA analysiswasperformedfor1HCSondirectsamplea]iquots.Thestandardrecoveries~d

RPDs for‘3’CSwerewithintherequiredlimits

‘OSr- Stroutium 90

‘OSranalysiswasperformedondirectsamplealiquots.ThestandardrecoveriesandRPDs for
thisanalysiswerewithintherequiredlimits.

24’Am - Americium 241

m Am analYsiswaspe~omed ondirectsamplealiquots.Thestand~drecoveries~d RPDs for

thisanalysiswerewithintherequiredlimits.

9
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Procedures

Table4 liststheanalyticalproceduresusedforperformingtheanalyses.

Table4:AnalyticalProcedures

Abbreviation:

Analysis I Preparation I Analysis
Procedure Procedure

InorganicAnalyses

%SettkdSolids I DirectAnalysisI LA-519-151R.V.F-O

DSC I Dir’ectAnalysisI LA-514-l14Rev.D-1

TGA I DirectAnalysisI L,4-514-I14R.v.D-1

SP.G. I DirectArralysisI L,A-51CI-I12R.V.D-1

PH I DirectA”alysisI LA-212-106R.v.C-I

OH I Dir’ectArralysis] LA-’211-102Rev.D-O{
IC DirectAnalysis LA-533-105Rev.E-O

ICP AcidDilution LA-505-16IRev.C-2

lCP-MS DirectAnalysis LA-506-10IRev.A-O

TICI’TOC ] DirectAnalysis] LA-342-,00Rev.F-,

GEA DirectAnalysis LA-548-121Rev.F-O

90sr DirectAnalysis LA-220-10IRev.E-3

‘“Am DirectAnalysis LA-953-104Rev.B-O

2391?.40f)u DirectAnalysis LA-953-104Rev.B-O

DSC =differentialscanningcalorimetry TIC =totalinorganiccarbon
TGA =themrogravimetricanalysis GEA =gammaenergyanalysis
Sp.G.=specificgravity %r =strontium90
OH” =hydroxide ‘“Am =americium241
IC =ionchromatography 23’’z’oPu=plutonium239/240
ICP =inductivelycoupledplasma
-roe =totalorganiccarbon
ICP-MS=inductivelycoupledplasma-mass

spectrometer

10
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(CORE NUI
$SEGMENT

$SEGMENT

!BER: nla
#: IAN-98-2

PORT10N: Supernate

SampLe# R A# Analyte Unit Standard % BLank Resu Lt OUPLicate
s981001218

Average RPD % Spk Rec % Det Limit Co””t Err%
Volume % Sett Led SoLids % nla nl a < 1.000 nla nla

s98TOO1218
wa

Organic VOL Present/ sampLeprep mL
n/a 1 .00e-01 nla

n/a n/a O.ooe+oo nla nla
s98TO01363

wa
DSC Exotherm Dry

n/a
Calculated

n/a nla
Jou(es/g OrY n/a n/a 0.00e+OO 0.00e+OO 0.00e+OO

s98TO01363
0.00

DSC Exotherm on Perkin Etmer
n/a n/a nl a

Joules/g 100.9 n/a 0.00e+OO O. 00e+OO O.ooe+oo
s98TO01363

0.00
OH- by Pot. Titration

n[a n/a
ug/mL 100.0

nla
.2500.0 2.66e+ O!+ 2.68e+04 2 .67e+04

s98TO01363 PH Direct
0.75 n[a 2.50e+03

IX 99.43
n/a

nla 13.43 13.33 13.38 0.75
s981001363 Specific Gravity SP. G. 99.43

nl a 1 .00e-02 nla
nla 1.200 1.208 1.204 0.66

s981001363 % Uater by TGA on Perkin ELmer % 99.95
nl a 1 .00e-03 nla

nla 74.37 74.46 74.41
s98Too 1363

0.12
TIC by Acid/Couiometry

nl a nla nla
ug/mL 95.52 3.300 2. 79e+03 2.79e+03 2.79e+03

s98TO0 1363
0.00

TOC by Persulfate/Coulcnnetry
nl a 5.000 nla

ug/mL 92.33 3.900 1.32e+03 1. 27e+03 1 .30e+03
s98TOOI 363

3.86
0 A(uminium-l CP-Acid Oil.

nla 40.00 n/a
ug/mL 97.20 <5. 00e-02 9.38e+03 9.48e+03 9.43e+03

s98TO0 1363
1.06

0 Chromium- ICP-Acid Oi 1.
nla 20.10 nla

ug/mL 96.20 .1.00 e-02 2. OOe+02
s98TO0 1363

202.0 201.0 1.00
D iron-lCP-Acid Di(.

nla 4.010 nla
ug/mL 94.60 <5. ooe-02 < 20.10 .2. Olel nla

s98TO0 1363
nla

D Manganese- ICP-Acid Di i.
n/a 20.10 n{a

ug/mL 96.80 .1 .ooe-02 < 4.010 .4. OleO n/a
s98TO01363

wa
D Sodium- lCP-Acid Di (.

n{a 4.010
ug/mL

nla
102.8 .1 .00e-01 1 .05e+05 1. 06e+05 1.06e+05

s98TO01363
0.95

D Nicke(-l CP-Acid DiL.
n/a 40.10

ug/mL
n/a

98. oo .2.00 e-02 < 8.020 .8.02e0 n/a
s98T0 01363

nla
D Zirconium- lCP-Acid DiL.

n/a 8.020 nla
ug/mL 99.00 .1 .00e-02 < 4.010 .4. OleO nl a

s981001363
nla

FLuoride-IC-Oionex 4000/4500
IV a 4.010 nla

uglmL 96.10 <1 .20e-02 5.23e+02 496.0 509.6
s98TO0 1363

5.30
Ch(oride-IC-Oiomex 4000/4500

nla 122.4 nla
ug/mL 92.38 .1. 70e-02 2. 18e+03 2. 18e+03

s98TO0 1363 Nitrite-lc - Dionex 4000/4500 ug/rnL
2.18e+03 0.00 nla 173.4 nla

89.48 .1 .08e-01 3. 79e+04 3.80e+04 3.80e+04 0.26
s98TO01363 Nitrate by IC-Dionex 4000/4500 w/mL

nla 1. 10e+03 n[a
97.47 <1 .39e-ol 7. 97e+04 8.03e+04 8.00e+04 0.75

s98TO01363
nla

Phosphate- 1C-D i onex 4000/4500 w/mL
1 .42e+03 nla

92.84 <1 .20e-ol 2. 02e+03 2.09e+03 2.05e+03 3.41
s98TO01363

nla
Su[ f ate by 1C-D i onex 4000/4500 ug/mL

1 .22e+03 nla
98.42 .1 .38e-01 <1 .41e+03 .1 .41e3

s98TO01366
n/a W a

Strontium-89190 High Level
nla 1 .41e+03 nla

uCi/mL 101.9 .6.09 e-04 5.55e-02 5.77e-02 5.66e-02 3.89
s98TO0 1366 Pu-239/240 by TRU-SPEC Resin

n[a 1 .00e-03 5.97E+O0
uCi/mL 113.4 <3.41 e-06 5.82e-05 5. 79e-05 5.81e-05 0.52

s98TO0 1366 Urani urn-233 by I CP/MS Acid0159 ug/mL
W a 5.67e -06 2.32E+O0

nla .3.22 e-06 .5. 29e-02 .5. 29e-2 n/a
s98TO0 1366

nla
Uranium-234 by 1CP/MS AcidD 159 ug/mL

nla 5.30e-02 nla
n/a .5.89 e-06 <9.68 e-02 <9.6&-2 nla

s98TO0 1366
n!a nla

Uranium-235 by I CP/MS AcidD 159 ug/mL
9.70e-02 nla

nla .5 .25e - 06 .8.63e-02 9.54e-02 n/a
s98TOO1366

nla nla
Uranium-236 by I CP/MS Ac idDl 59 ug/mL

8.60e-02 n/a
nl a <3. 25e-06 .5.34 e-02 <5.34 e-2 n/a

s98TOO1366
nla nla

Uranium-238 by lCP/MS AcidD159 ug/mL
5.30e-02 n[a

103.5 <6.44 e-06 13.58 14.80
s98TO0 1366

14.19 8.45 nla
Cesium- 137 by GEA

1.06e-01
uCilmL

nla
104.0 <2. Ole-04 1. 00e+02 99.50 99.75 0.50

s98TOOI 366
nla

Am-241 by Extraction
nl a 0.170

uCi/mL 77.53 <1.03 e-05 1.20e-05 1 .23e-05 1 .22e-05 2.47 wa 6.42e-06 4.08E+O0

0



44-oct -1998 11,05,21
--0002-1

Page: 3

Final Report for AN-101 Grabl Samp(es
AN-101 GRABI

CCORE NUMBER: nla
SSEGMENT#: IAN-98-3

SSEGMENT

2

PORT10N: Supernate

Sampl e# R A# Analyte Unit Standard % B(ank Resutt OUPLicate
s98TO01219

Average RPO % Spk Rec % Det Limit Co””t Err%
Vo(ume Z Settled Solids % nla nla < 1.000 nla n/a

s98TOO1219
nla

Organic Vo( Presentlsampleprep mL
Ma 1.00e-01 nla

nla nla o. Ooe+oo nla nla
s98TO0 1364 OSC Exotherm Dry

nla n[a
Calculated

nla
Jou Les/g Dry

nla
nla nla 0.00e+OO O.ooe+oo

s98TOOI 364
0.00e+OO 0.00

OSC Exotherm on Perkin ELmer
nla

Jou Les/g 100.4
nla n/a

nla 0.00e+OO O.ooe+oo
s98TOOI 364

0. 00e+OO 0.00
OH- by Pot. Titration

nla nla
ug/mL 100.0

nl a
.2500.0 3.41e+04 3.21e+04

s98TO0 1364 PH Direct
3.31e+04

PH
6.04

99.43
nla 2.50e+03 nla

s98TO0 1364
nla 13.49 13.50

Specific Gravity
13.50 0.07

SP. G. 99.43
nla 1 .00e-02 nla

n/a 1.251 1.250
s98TO0 1364

1.250 0.08
% Uater by TGA on Perki” Ehner % 99.95

nla 1 .00e-03 nla
n{a 71.42 71.33

s98TO0 1364
71.38 0.13

T I C by Acid/Cou(omet ry
n/a nla

ug/mL 95.52 3.300
nla

3.ole+03 3.08e+03
s98TO01364

3. 04e+03 2.30
TOC by Persu( f atelcou tometry

n/a
ug/mL 92.33

5.000 nla
3.900 1.58e+03 1 .51e+03

s98T0 01364
1. 54e+03 4.53

D ALuminium-l CP-Acid Dil.
Ma

ug/mL 97.20 .5.00 e-02
40.00 n/a

1 .ooe+04 9. 97e+03
s981001364

9.98e+03 0.30
D Chromium- lCP-Acid Oi t.

n/a
ug/mL 96.20 <1 .Ooe-oz

20.10 n[a
2.30e+02 230.0 230.0

s98TOO1364
0.00

D iron-lCP-Acid Dit.
nl a

ug/mL
4.010 nl a

94.60 <5.00.2-02 < 20.10
s98TOO1364

<2. Olel nla nla
o Manganese- ICP-Acid Di (.

nla
ug/mL

20.10 n/a
96.80 <1. Ooe-oz < 4.010 .4. OleO

s98TOO1364
nla nla

o Sodium- lCP-Acid Oi(.
nla

ug/mL
4.010 n/a

102.8 <1 .00e-01 1. 24e+05
s98TO01364

1. 23e+05 1. 24e+05 0.81
D Nickel -I CP-Acid Oil,

nla
ug/mL

40.10 nla
98.00 .2.00 e-02 < 8.020 <8.02e0

s98TO01364
nla nl a

D Zirconiun-l CP-Acid Dit.
nla

ug/mL
8.020 nla

99.00 .1 .00e-02 < 4.010 <4.01,0
s981001364

nla nla
Fluoride- lC-Dionex 4000/4500

nla
ug/mL 100.2 .l.20 e-02

4.010 n[a
4.48e+02 476.0

s98TO01 364
461.9 6.06

Chloride- 1C-D i onex 4000/4500
nla

ug/mL
25.45 nla

92.50 .1 .70e-02 2.81e+03 2. 72e+03 2.77e+03
s98TO01 364 Nitrite- lC Oionex 4000/4500 “g/mL

3.25
90.41 <1 .08e-01

nla 36.06 nla
4.54e+04 4.54e+04 4.54e+04

s98TO0 1364 Nit rate by I C- Dionex 4000!4500 ug/mL
0.00 n/a 229.1 nla

97.64 <1.39.2-01 9. 14e+04 9.1 0e+04 9.1 2e+04
s98TO0 1364

0.44
Phosphate- I C-O ionex 4000/4500 ug/mL

nla 294.8 nla
94.31 <1 .20e-ol 1. 50e+03 1 .40e+03

s98TO0 1364
1 .45e+03 6.90

SuLf ate by I C- Oionex 4000/4500 ug/mL
nla 254.5 nla

98.58 <1 .38e-01 2.1 2e+03 2.07e+03
s98TO0 1367

2.1 0e+03 2.39
St rent ium-89/90 High Leve L

nla 292.7
uCi/mL

nl a
101.9 .6.09 e-04 5.37e-02 5 .58e-02

s98TO01367
5.48e-02 3.84

Pu-239/240 by TRU-SPEC Resin
n{a 1 .00e-03 6.02E+O0

uCi/mL 113.4 <3.41 e-06 6.54e-05 6.62e-05
s98TO01367

6.58e-05 1.22
Uranium-233 by 1CP/MS Ac idO159 “g/mL

nla 6.41e-06 2.26E+O0
Ma .3. 22e-06 .5.29 e-02 .5. 29e-2

s98T0 01367
nla

Uranium-234 by 1CP/MS AcidOl 59 ug/mL
n/a nla 5.30e-02 nla

nla .5 .89e-06 <9.68 e-02 <9.68 e-2
s98TOO? 367

nla
Uranium-235 by 1CP/MS AcidOl 59 “g/mL

nla nla 9.70e-02
n/a .5.25 e-06

nla
1 .02e-01 9.70e-02

s981001 367
9.95e-02 5.03

Uraniun- 236 by lCP/MS AcidO 159 “g/mL
nla 8.60e-02 nla

nla <3.25 e-06 .5.34 e-02 <5.34 e-2
s98TOOI 367

n[a
Uranium-238 by lCP/MS AcidO 159 ug/mL

nl a n/a 5.30e-02 nla
103.5 <6.44 e-06 14.95 14.80

s98TO01 367
74.88 0.67

Cesium- 137 by GEA
nla 1.06e-01

uCi/mL
nl a

104.0 .2. Ole-04 1. 19e+02 119.0
s98TO01367

119.0 0.00
Am-241 by Extraction

nl a nla
uCi/mL

0.160
77.53 <1 .03e-05 1 .37e-05 1 .34e-05 1.36e-05 2.21 nla 6.95e-06 3.90E+O0

x

i
n
m
<
0
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21



HNF-1640 REV. O I

THIS PAGEINTENTIONALLYLEFT BLANK

22



Waste Compatibility Corrosion Rnles for 241-AN-101

SampleID Analyte Result Result
(ug/mL) (M)

<=1.0M? 0.010M<= [OH]<=8.0M? 0.011M -==[N02]<=5.5M [NOJ/([OH]+INOJ)<2.5?
S98TO01362NOS 1.14E+04 0.184 YES YES YES YES= 0.35

Sample OH 6.58E+030.387
lAN-98-1N02 6.16E+030.134 LOM <[NO,]-3.0M? 10.1M *[NO,]<=[OH}<10M?

{

>=0.4*N03]?

3.0M< [NOJ<=5.5M? 0.3<=[OH]<liJM? >=1.2M?
I

SampleID AnalyteResult Result
(ug/mL) (M)

N <=1.0M? 0.010M<= [OH]<=8.0M? 0.011M<= [NO,]<=5.5M
o S98TO01362NO, 1.16E+040.187

[NO,]/([OH]+[NO,])<2.5? ,
YES YES YES YES = 0.37

Duplicate OH 6.37E+030.375 ~
IAN-98.1 NO, 6.04E+030.131 LOM <[NO,]<=3.0M? 11).IM *[NO,]<=[OH]<10M? >=(3.4‘*N03]? g

I .<
0

3.0M <[NO,]<=5.5M? 0.3<=[OH]<10M? >=1.2M?
I



Waste Compatibility Corrosion Rules for 241-AN-101

SampleID AnalytcResult
‘~” pg$&g&;&& @j

“,.:~K.yp’‘3ww~@ ~“‘“’”“’”’gw?“$~’’”””‘w“”‘‘p’“
(ughnL) #gp&J/f&*~ ef&$5wyy2#2

-=1.0M? 0.010M-= [OH]-==8.0M? 0.011M-= [NO*]-==5.5M [NO,]/([OH]+[NO,])<2.5?

S98TO01363No, 7.97E+041.285
Sample OH 2.66E+041,565
IAN-98-2NO, 3.79E+040.824 LOM< [NO,]=3.0M? 10,1M “[FO,]-+=[0~<10M? >=0<4*[NO,]?

,. .YEs 1“ ,,:,MN , ., :.. .“.’” . ‘“ ~s. ~~

3.0M <[NO,]G 5.5M? I 0.3e [OH]<10M? x 1.2M?

T

F
S98TOOI363 NO,
DuplicntcOH
IAN-98-2N02

3.0M <[NO,]-==5.5M? I 0.3-==[oH]<10M? = 1.2M?
1~

#



Waste Compatibility Corrosion Rules for 241-AN-101

Sample ID AnalytcResult Rc,u,t~&~;yy@$j~::&fiy<w&Pw$J%@###;&$y@& r*~$*ggJg#~~# Ei?g>;i%zi%djlfmi(u@lL) (hi) :d@X#ww4w& Wwkkkd$k.k?ki””k W,,..,.X4 , , ,.
-1.0M? 0.010M -==[OH]-==8.0M? 0.011M - [NOJe 5.5M [NO,]/([OH]+[NO,])<2.5?

:S98TOO1364No, 9.14E+04 I.474
Sample OH 3.41E+04 2.006
IAN-98-3NO, 4,54E+040.987 LOM <[NO,]= 3.0M? 10,1M ‘[NO,].s=[OHI <10 M? = 0.4*[No,]?,.’:

YES I ,YEs’ . YES

3.oM< [NO,]-==5.5M? I 0.3-[oH]<10M? = 1.2 M?

I

:

i+
xl
m
,<



0
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N
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CHA#-OF-CUSTODY RECORD FOR CPO
ISample Number

4

i2) stipwdsodsampl.r

/#A/- 9$-2 J’>-z&s ):keb &a

1 Tank (4) RlseI {5)+asWPlg Sarial No.

W1-thw-lof 0/6 G ---
i) Shipment Oesctiptiom

17) Sampling Data YN

A. Work Packsge timber

B. CSWI+S sod Numbsr

C. Date Sample Sollected

D. mm. samp!. collected

4%-?$-00033

/2387

4-g- ~~

‘09V0

- Lithium Sromide ❑ m

Armnt A
.

concentration A

. X-rlay clB

. Partial Sample ❑ H

. Rwlew.d PIuUd Sampl. stroke Length &/k

191Seal Intact UP+ Release? dYes “UN,

[101 Seal Intact Upon Receipt? ❑ NO

[11 ) Seal Nundx.r AND CaskiPig SERIAL Number
consistent with tis racord? [ESock5 & 6bl

(12) Laboravw C4!IMMtS

I I I I

BG6W1 -326 [07/971
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CHAIN-OF-CUSTODY RECORD FOR CPO / 1/1
11 Sample Numlmr (2) ~wisork%mplw

/#AI- 98-3 J%-zws .Jkls
3) Tank I 141Riser I [5)_?as+&ig Serial No.

~dl -#N-/O/ 0/6 77
6) Shipment Desmiption:

A. Work Packaae Number z%_- 98- 0005.?

B.CwklPig Seal Number /2388

C. Date Sample Collected ~-8- 98

D. Time Sample collected c29%-

6) Fidd Comments:

-3
7) Sampling Data YN

- UthlumB,omide LIE

Am.unt N)&.

Concentration _&&

- X-Ray ❑ l@

- Partial Sample ❑ K

- Retrieved Partial Samp!e Stroke Length N/b

C.J
0

I

N S8.1 Intact Upon Release? ,
@“’ “’ ❑ “”

I0) Seal Imact Upon Receipt?

P “N”

i 1) Sml Number AND Cask/Pig SERIAL Number
consistent with this rocotd7 (Stock 5 k 6b)

R

,Yes ❑ No

12) Laboratory Comments:

T

ii
xl
m
.<
0

/
251 Relinquished BY (Sign and PRINTI / (26} Rec:ived By ISIO” cmd PRINTI (27) Datel?irne (28) Receiver Comments

,!... !.! !..,7 .,. ,.., .:..., , . . . . . . . . . ,-...? %“mli.” 0..,,,;0”s BG6001 -326 (07197)



04/10/98FRI09:29FAX3738955 CANON kllooz

HNF-1640 REV. O

REQUEST FOR SAMPLE ANALYSIS (RSA)

$.mpl.Orialn 2. Date Sampled 4. Requo,tw’s Name

Z41-AN-101 4/98 Leel a M. Sasaki 1MDR6% 7A120
6. Rquestor’s FimoeiMsINIFAX

373-1027 R2-12 373-695!

!’O” ‘“’”m”l~~s~~$~I*I Semple 12. Rquesm.d Ana!y,,, 13, EWected Rang,

\. See TSAP HNF-SD-WM-TSAP- 150, Rev. OB I
I

I I I

❑ w, HEHF .m!gned MSDS N..

❑ No” IJ.’.r,ptn.n 0, ,ro..*.th.t pmd”.ed W’,te,,amp,c

See TSAP

6.1’ thl, ‘amF.le RCRA tl’tad? ❑ Y.’ ❑ N.

Applicable Li8t.d Waste Code.: App!!cablo Ch.r&02eti82k Code%

IJ Ye, ❑ No P C4q M.O RCRA Permit ❑ Yas ❑ No DSO1 : (how detemntned)

❑ Ye’ ❑ No

karit,bh

u Codaw (tit,) DOE/RL-88-21 ❑ Yea ❑ No DQQ2 “(how dezwmlned) c.mas{M

❑ Ye, ❑ No K Codem (]ht) ❑ ,.s ❑ No DO03 (how determined] Read.

❑ Ye, ❑ No F Ccdew [!1s0 ❑ Yes ❑ No To%(c IIl,t codes)

PCO Ooas thh w,stel,anwle wanta!a PC6,?

❑ Yet 0vei500 ppm If YES. ~at 1, the source of the PCB,?

❑ Yes O“a, 60 PPm IJ Tran+armr, C.,..,.,. 0,,.”.,,

❑ Yes PCB, am suspected ❑ Other. cpecify

❑ No PCB, are ,u,wted ❑ Unknown

6. Sample Dbposhion %I!Z%PE* , “~$k :. .%%?M;:.Y

❑ Return to C.msmer

pga=::x:;’’.’”

..i.e.v.w-~%

❑ Smnplea found to contain KS, wlllberetmedtc.thee.stmwr
. . X%/n Z.2.&.%.. ... .

❑ Dispmeof per feclllty proceducm with applied .aharge. for .rm!yms and dlsp.asd
‘ “+’;. ““ ‘“’’’*:=%$$?%?%9S9S

&&@~x . ..)..
w+ii*$*#%*-&4->:f~.w:;kw

7. QC R.q.ked n Pm 222+. Laboratory O.allty A.ewanc. Ffa. (HNF-S&CP.QAPP-016t

❑ Oth.r {Ilst reference document or attach) See TSAP

S Special Instructbns 1S$...1.4 Storage Requlmmanz,. Re,,mtlng format, Imldlno t!nm, etc.) I 19. Reques2ed Turnc,mund Tfme

see TSAP
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SAMPLE HANDLING

32



HNF-1640 REV. O

THIS PAGE INTENTIONALLY LEFT BLANK

33



. HNF-WU REV. o

worklstrpt Wmion 2. I 05/15/95 Page: 1
04/1419809:53

LABCORE Data Entry Template for WorkIist# 23510

Andy* 3Kz- Instrument:NONE ~~ Book# Iljkq
1

SANPLE# R A ‘------TEST ------

s98TOO1217 O 2JBRs3JNNI DoSERATE

s98TO01217 O GBRKDNN1 SEALNON

s98TOO1217 O 21BRKDNNI ETCHNUA!

s9BTOO1217 O 82RmuN 1 APPEAR02

s9a7001217 o SIBRNDUN1 SA!GPAWT2

s98TOO1217 O 8GRKDUN1 STLSLLIO1

s98TOO12?7 O ~SRXOUNl COLOR-O?

s98TO01217 O 82RXIWN 1 0RGVOL02

s98TO04272J O GGRXWW DDSERA7E

s98TOO1218 O &WRKO!i?JlSEALNUN

s98TOO1218 O 61BRNOUN1ETCHWM

s9LWO01218 O 2LRRXDUNI APPEAR02

s98TOO1218 O ~BRXOUNl SAIAPANT2

s98TO01278 O @R fSINNl STLSLOOI

s98TOO1218 O asRDuNl COLOR-01

s98TOO1218 O ~RKOUNl 0RGVOL02

s98TOO1219 O 61BRKO!JNI DOSERATE

s9STOO1219 O Z@RXDNNl SEALNLNI

Method LA-519-151 Rev/Mcrd .~-~
I

Worklkt Commenti AN101 GRAB1, @BRKDWNl 8kw

GRoUP PROJECT s TYPE MATRIX ACTUAL FCSJND DL UNIT

9S000238 P,N-101 GRABI 1 SAMPLE

98000238 AN- 101 GRABI 1 SANPLE

98000238 AN- 101 GRABI 1 SAMPLE

9800023S AN- 101 GRABI 1 SAMPLE

98000238 AN- 101 GRAB1 1 SANPLE

98000238 AN- 101 GRABI 1 SAMPLE

98000238 AN- 101 GRABI 1 SAMPLE

9S000238 AN-701 GRAsI 1 SAMPLE

98000228 AN- 101 GRABI 2 SANPLE

98000238 AN-1 01 GRABI 2 SAf&LE

98000238 AN- 101 GRABI 2 SAMPLE

9BOO0238 AN-lO1 GRAB1 2 SAMPLE

98000238 AN-1OI GRAOI 2 SAMPLE

9800023S AN-101 GRAB1 2 SAMPLE

98GO0238 AN-1OI GRASI 2 SAMPLE

98000238 AN-101 GRFIB1 2 SAWPLE

98000238 AN-1OI GRABI 3 SAMPLE

98000238 AN-101 GRAS1 3 SAMPLE

LIWID NIA =_ — mpsdlhOur

L[QU1O NIA iugh

LIQUID NfA ~flti”%-j

LIWID Nl~ k_

LIQU1O NIA /2s —~

LIw~D ll[k OL%J-ZI ~
——

L/” Af

1LIWIO MIA Y L/d,@

o wnti *L1QO1O NfA

I.lQUID N/A ~ — mr~lh~r

LIWID WA /2387

LIQUIO NIA wO&--

LIwID N/A @.@_

LIQLNO NIA /a5-—— m.

LiQLllD N/A OLI ,

m—

LIQUIO NJA
&-

Ott)

LIWIO MIA a LW~= ~L

LIQUID MIA ~ — mPsd/hOur

Llwlo “A =—

Unitsshownfor QC (SPK & SID) moy not r@7ectthe octual anh. DL = Detation Limi?, S = WorktistSkrt Nwrirsr,
R . RepUcateNumber, A = Aliquot tide.

34
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14)4F-1640 REV. O

worklistpt Version2.105/15/95
04/1419809:53

Page: 2

LMCORE Data Entry Template for WorMist# 23510

GROUP PROJECT $ TYPE SAMPLE# R A ---. ---Test ------ MATRIK ACTUAL FU.IND DL UNIT

98000238 AN- 701 GRABI 3 SAMPLE s98T001219 O 21BRADLR+1ETCHNON LIQUID N/A / fi~”~~ I

98000238 AN- 101 GRABI 3 SAUPLE s98TO012? 9 0 &!GRKOUNl P.PP2AR02 LIQUID N/A &l@ _

98000238 AN- 101 GRA!II 3 SAMPLE s98TO01219 O 6)BRKDUNI SAMPA14T2 LIwIO N/A /A& —~

98000238 AN- 107 GRABT 3 SAIPLE s981007219 O 21BRKOWNlSTLSLOO1 LIAUXO MIA o c?w~l %

s

@
98000230 AN-101 GRABI 3 SANPLE 398TOO1219 O 8SRKOUNI cOLOft-01 LIGuID ti/A

98000238 AN-101 GRkBl 3 SAMPLE s98TOO1219 O a8RKDLiNl DRGVOL02 LIGUID N/A ~W~~ mL

I

‘e ‘0’‘orwst#23510
5/47 f

Ati y8t Signature Date )

I

I

Data Eatry Co?anmt,$: I

Unitsshownfor QC (sPK & SID) may not rg%?ctth? actual units. DL = Detecth Limit, S = WoF?C&Slat NuodFer,
R = ReplicateNumbs?’,A = Aliqzmt Code.

35
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07/20/98 14:41 FAX3721143 2B HALL @047

WtdF-1640REV.0
worklist?ptVersion2.1 05/1S195
05721/9810:21

Page: 1

LABCORE “Data Entry Template for WorMist# 24108

Analysh ~ent: DSCO 3 Book # ]JA%@

Method LA:514-114Rev/Mod @ - )

Worklist Comment: AN101 GRAB1, DSC-03 RsnEundernitrogen.”skm

WWW PKO.IEC1 S TYPE SAMPLE# R A -------TEs7------ MATRIx

1 STD Dsc-03 LIWID

9800D238 AN- 101 GRABI 2 ‘SAMPLE s98ToO1362 O Dsc-03 LIQUID

9800023S AN- 101 GRABI 3 DUP s9STOO1362 O DSC-03 LIQUIO

9800023S AN-101 GRABI 4 SAMPLE s98Too136S O OSC-03 LIWID

98000238, AN- 101 GRAS1 5 DUP S9STO0131$3 o DSC-03 LIQUID

AcTUAL FWND DL UNIT

0?/?. 45 c%.% N,A Joules/g

~A_ Joules/g

~L N/A Joules/g

~A— Jou[ eslg

()
_ ~ NIA J0ules19

Final page for worklist # 24108

?- [9. 9&?
7A/ 9$’-

AnsdystSignatie Date NY Date

Data Entry Conaner@:

Uait.rshownfor QC (.SPK& STD) may not r@ect the actual units. DL = Detection+mtt, S = ~ozldist Slot Number,
R = RsplicateNamber, A = Aliquot Code.

38



Curve C DSC
File info IND0711301 Sat Jul 18 18&41 189fJ
SamRle Weight 12.770 mg

STD i2N14-B

I
xi 158:066“C

40.0 *2
167.066“C

Peak 16i.859 ‘C
35.0 Area 366.547 mJ

Ali 28.704 J/g
30.0 Height 31.898 mW I

E
g

25.0
z
0

us

Co ~
20.0

2
15.0

10.0

5.fJ

0.0

140.0 145.0 150.0 155.0 160.0 165.0 !70.0 i75.o 18[

N2, EXOTHEfiMDOWN Temperature (“C)
TsmPt KR MONTEITH
T- MO. o c Txlex 0,0 mill RATS%

moo c
10.0 c/sin PERKIN-ELIEtER

7 SeriesThermal Analyais Systam
3st Ju1 18 2k I!& 27 1988

I



Curvet DSC
File info:SAM071EI05
SampleWeighti10.840

S9BTOOi362

200.0

i75.o

75.0

50.0

25.0

sat Jul 1823:2216 199s
Ing

xl

x2

Peak

Area

An

Height

Onset

51.333“c

232.066“C

108.532“C

17745,623MJ

i637.050J/g

143.929mU

91.265‘C

[ I 1 I I i 1 I 1
too .0 200.0 300.0 400.0

N2 iOC/min Temperature[“C) KllMONTEITH
%$% 5%:8 : ‘=’ 0-0 ‘i” ‘=* ‘0”0 CA”

PERKIN-ELMEFi
7 SeriesThepma]AnalysiaSystem
Sat Jul i82X2iik34199S

o
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\

Curvet DSC
z
2

Fileinfm SAM071S06Sun Jul 19 004&20 1S98
.

SamplaWeighti9.S60 U19 ..
SSSTOOf362WP

200.0

175.0

75.0

50.0

25.0

L

xl 55.066“C

x2
i

133.466“c

Peak 109.240*C

Area :900i.303mJ

kH 1903.938dig

Height

Orteet 94.541“c

1 I I I I I ! I !
ioo.0 200.0 300.0 “ 400.0 ‘

N2 iOC/min Temperature(*C]
~~ ~#~ ~ 7-S 0.0 -in RATE1: ,0.0 C/$ain

KR MONTEITH
PERKIN-ELwER
7 SariesThermalAnalysisSystem
Sun Jul 19 Ok 2% f6 1998

S
..0
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07/20/98 14:44 FAX3721143 2B HALL ao53

~$-w#3 REV. 0.
work,!isttptVersion2.105/15/95 Page: 1

05f11/g810:22 L~cO~ Data E~t~ Template fOr Workkit# ~109

AnalyW Y/w Instrument: DSCO 3 Book # “/ ~~@

Method LA-514-1”14 Rev/Mod &~.

Worklist ConnneM AN101 GRAB1, DSC-03 Run under nitrogen. skm

GRWP PROJECT S TYPE SAMPLt# R A ---. ---TEST ------ MATRIX ACTUAL FONNO OL UNIT

1 sm DSC-03 L1QU1O a. ?# 28. 5? N/A Joules/g

98000238 AN-10238101 GRAM 2 sAMPLE 2981001364 0 OSC-03 L1QU1O N[A o—— J~(eS{g

98000238 AN-101 GRAB1 3 OUP S98TOO1364 O OSC-03 oLIWIO 0 N/A Jw 1es/g

Find page for worldist # 24109

7-/9.$’8

Analyst Signature Date

I

Da$aRntv Cornrnmts:

I
Um”ts.Phownfor QC (SPK& W’D) may nat reji2ct the actwl units. DL = Detdon .LMi, S = WorkiistSlotNumber,

I

R = Replic@eNumber, A = Aliquix Code.

’44



Curvet DSC
File info IND07i80i Sat Jul 18 16 4!2 41 i99f3
Sample Weight: 12.770 mg

STD 12Ni4-B

{

xi
40.0 X2

158.866“C

166.633“c

35.0

30.0

Peak 16i .859 “C

Area 364.828 mJ

AH 28.569 J/g

Height 3f.871 mii

Onset 159.733 “c

10..0{“
I &

5.0- 1

0.0-

7-@

I I ! .
140.0

I I 1 1
145.0 150.0 i55. o 160.0 165.0 170.0 175.0 18

N2, EXOTHERM DOWN Temperature (°C)
mm=% 1%:8 ~ “M*

KR MONTEITH
0.0 min WTEti

TEwz
10.0 C/rein PERKIN-ELMER

7 Series Thermal Analyais System
set Jul lB l&5% i3 1998

)
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W-W REV. ()
worklishpt Vsmion 2.1 05/15/95 Page: 1
07/2119811:05

LABCORE Data Entry Template for Worklist# 25002

‘“Y” + ~7”’””
Book #

Metkod LA-514-113 Rev/Mod -

Worklist Connnenti DSC-02 AN-101 cjo

GRWP PROJECT s TYPE SAHPLE# RA -------TEST ------ MATRIX ACTUAL FWND DL UNIT

98000238 AN-101 GSABI 1 SAMPLE s98TO01362 O DSC-02 L1w1O NIA ~ _ J.wleslg Ory

98000238 AN-101 GRAS1 2 DUP s98TO01362 O DSC-02 LIQUIO ~ ~ N{A Joules/g Ory

98000238 AN-101 GRA81 3 SAMPLE s98TO01363 O OSC-02 LIQUID N/A 0 Joules/g Dry

98000238 AN-101 GRAS1 4 DUP s98TO01363 O DSC-02 LIQUID ~ & ~ J0U[eSf9W

98000238 AN-101 GRABI 5 SANPLE s98TO01364 O DSC-02 L1w1O N/A ~ _ Joules/g Dry

98000238 AN-101 GRAS1 6 OUP s98TO01364 O Dsc-02 LIWID f) O NfA Joules/g Dry

Final page for worklist # 25002

Analy8t Siiture Date
/? (2-.

.
AnjXy&S@a ture

Data Entry Comments:

Unitsshownfor QC (SPK & MD) may not rqtlectthe actual units. DL = DetectionLimit, S = Worklist Slat Numbsr,
R = ReplicateNumbsr, A = AliqtsotCoda

48



07/20/98 14:28 FAX3721143 2B HALL @013

NNF-W REV. O
worklistrpt Version2.1 05/15/95 Page: I

05’2”98‘0:25 LABCORE Data Entry Template for Worklist# 24110

““Y”: m Instrument TGAO 3 Book # (63~9’~

Method: LA-514-1 14 Rev/Mod ~ -!

Worklist Connnenti AN101 GRAB1, TGA-03 Runundernitrogen.skm

GRL!UP PROJECT s TYPE SPf4PLE# R A -------TEST ------ MATRIX ACTUAL mJ8D DL UNIT

1 sTO .TOA-03’ LIQUID&= Nl~ %

9~O033L3 AN-101 GRAB1 2 SAMPLE s98ToOI 362 0 TOA-03 LIQUID N,, ~fr18+ %

9S000238 AN-101 GRAB1 3 DUP s98TDO1362 O TOA- 03 L,IWID ~q, 84 93. 8~ N/A %

98000~ AN- 101 GRAGI 4 SAMPLE s9STO01363 O TOA-03 LIQUIO MIA

9800023S AN-101 GRAS1 5 DUP S9STOO1363 O TOA-03

Data RntIY Cornmenfs:

Unitsshownfor QC (SPK & S.ID) moy not r@Lzt ti’actuol units. DL = Deteti”onLim&, S = Worklist Sht Number,
R = R@icak?Nurnbsr,A = AIiqunt Code.

49



Curvek TC+A
File info:TER071801Sat IJU118 1% Ott45 1996
SampleWeigh&18.540 mg

103N6-ASTII

ioo.0

90.0

60.0

50.0

40.0

SGNATURE BEL()\tiREPRE$ENt$CHE!,liCALTEC%NOL(jGIST/CHEMIST THAT

xi 23.3!55*C

x2 295.651*C

‘ii 99.961w..

Y2 \40.595 wt.

AY ‘R-59.66 wt.

%
%
x

A A

7- (?.5yl

I I I I I [ /l I I I
50.0 100.0 150.0 200.0 250.0

10C/MINt42 Temperature(“C)
~ &:g ~ TIME* 0.0 !niI! RATE* 10.0 c/fBitI

KR MONTEITH
PERKIN-ELMER
7 Set’ieaThermalAnalsis System

/’Sat cJul18 2ti3Z iO 996

...
NY
m

..
w

o



CurveU TGA
File info:SAM071E05Sun Jul 19 003& i8 199S
SampleWeightiiO.290 mg

S9ETO01362

lfo. o - xi 30,8%5●c

too.0
x2 i!i3.339“c

99.8i2Wt. %

90.0- Y2 4.972Wt. .%

ti~ -94.840Wt. %
80.0-

70.0-

60.0-

50.0-

40.0-

30.0- \

20.0-

10.0-

0.0-

xl
m
<
0

I
I

I
I I I I I I I I

ioo. o 200.0 300.0 400.0

iOCiMINN2 Temperaturef“C) KR f40NTEITH
w !s%3:$: 7=’ 0’0 “i”‘=* ‘O.O‘Z”i” PERKIN-ELMER

7 SeriesThermalAnalysis
sun JU1 i9 01:3237 1393

S0.
Syatam

m



CuPve1: T6A
File infa ‘5AW071806Sun Jul 19 OZ 2Z 36 1996
SampleWeight 9.94i mg

S9BTOOi362 DUP

iio.o

100.0

80.0

80.0

s? 70.0

40.0

30.0

20.0

‘.10,0

0.0

xl 26.965“c

x2 Ki6.722 ‘C

)

99.706wt. %

Y2 5.857Wt. X

AY -93.049wt. %
,.

\’

t

t
I t I 1 1 I i“ I J

100.0 -. 200.0 300.0 400.0

iOC/MINN2 Temperature(“C)
!E!ll&4*:8 8 ‘1=*: 0“0 ‘in‘=* ‘O”Oc~=’”

KR MONTEITH
PERKIN-EL.WER
7 Sa~iesThermalAnalyais.System
sunlJul1902a031986

.....
-1

0
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Curve2 T6A
File inf~ SAM07i803Set Jul 18 222X 04 f993
SampleMeightxi2.632 ~

90.0

80.0

70.0

60.0

50.0

40.0

30.0

20.0-
M -2.653wt. %

I
I i 1 I 1 I I I I

100.0 200.0 300.0 400.0

10G’M1NN2 Teinperetwe(“C) W MIJNTEHH
?#!$lid&8 8 ‘=* ‘“0 * *W* 40”0~in PERKMHMER

7 SepiesThermelA!Wyeis SYStem
Non Jul 20 103&31 1998

o



Curve2 TEA
File infa %t407i80.4 Sat Al M 232&37 i99S
Sas@~e !teigltti 12.077 fag

S3STOM363 OW

$!

30.0

60.0

70.0

I

Y

60.0

50.0-

40.0-

30.0-

AY -3A35 Ht.. %
20.0-

I
I i t I I 1 i 1 I

foo. o 200.0 300.0 400.0

tOCIMINN2 Temperature [*C) KR NONTEITti
W ~~g g TX=* 0.9 * RATE* So.oa/i” PERKIN-ELNER

7 Seriesrnermaltmalyai6 Syateu
!!Ofl Jul 20 ftt4006 1396



07/20/9814:32FAX3721143 2B HALL @025

~~-$@$fJREV. O

worklistrpt Version2. I 05/15/95 1
05’21’98’”19 L~CO~ Data Entry Template for Worklist# Mllfl

Analyst: K#kl Enstrumenk TGAO 3 Book # I09J2A
Method LA-514-114Rev/Mod ~-]

Worldist Comment: AN101 GRAB I, TGA-03 Run under nitrogen. skm

GRO.JP PROJECT S TYPE SAWLW R A ‘------TEST ------ MATRIX ACTUAL FOUND DL UNIT

1 STD 1OA-O3 LIQUID ~-~~ 32.3? NfA %

9800023S AN-101 GSASI 2 SAJ!PLE 59STOO1364 o TOA-03 LIQUID N/A +j.~ * ?lw/q

9800023S AN-101 GRABI 3 DUP S9STO01364 O TGA-03
‘lQUID -:;

Final page for worklist # 24112

7.@-9g
741 ?F

Analyst Signature Date ‘Date

DaA2ErUIYCO?nme?M:

Unitsshownfor QC (SPK & STD) rn@ngt rglict the octwl units. DL = Detmtion Limit, S = WorklietSlot Number,
R = ReplicateNumber, A = Aliquat Ci?de.
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Curve t TGA
File info:’TERO7iEOI
SaUiPle Weightx18.540
I03N8-ASTO

Set Jul 18 19:05:451998
mg

SIGNATUREBELOW REPRESENTSCHEMICALTECHNOLOGIST/CHEMISTTHAT

I xl
LETED/VERIFIEDTHE CALIBRATION/ANALY.SISON.PAGES~TO&Z?._.

23.355●C I

100.0-
x2 295.65i “C

Yi 99.961 Mt. % {

4 Y2

‘k

40.595 w. %

90.0 AY -59. 6 W,. % I

--l&98

40.0-’ -

1
7-

1 I I I
50.0

I I
100.0

I I
i50. o

I I
200.0

1
250.0

10C/MINN2

T~& 3%:8 g ‘1=’: 0.0 m:. ~lEz ~o.o .Z=in ‘efflperature (“C)
KR MONTEITH
PERKIN-ELMER
7 SerieeThermalAnalyaisSystam
Sat Jul 18 1% OZ 25 1998

13

El0
:
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Curvet T6A
File info:.sAMo7i1301
SasOleWeight 12.621

Set Jul’16 20: O&36 i99B
Ga

Irlg
S96TO013M

100.0

90.0

40.0

SO.!

20.0

\ ‘f -66.24Wt.>

\

m
t 8
&r -3.177Ht. % ‘

I I I
100.0

1 1
200.0

i I
300.0

I 1
400.0

10CA4INN2

m% ffm : “ ‘“0 ‘i”‘=’ ‘“.”‘=~in
Teir$ieratme(“c) KR MONTEITH

PmKIN-ELMER
7 Series Thermal Anal ais Syetem
MonJul 20 lR 2!? 29 [%6

0

s
..
-1



CiwfeC T’6A
File infixSAN07i802Set Jul 1S 2* 1453 iSS8
Sampleifeighei3.4fl MS

S9STOOt3340uP

$00 .C

So.c

So.a5?
.
s 70.0

30.0

40.0

30.0

20.0

i“

‘“l “ ~~~~~
Y +7.94 wt.

1

“\

,
1 I I

ioo .0
\ !

200.0
I i

300.0
i 1

400.0

..\w.\.c

c)



tiorklistdata Version1.0 05/15/96 t4NF-1640 REV. ()
06/04/98 11:14

Page: 1

LABCORE Completed Worklist Report for Worklist# 24113

Analyst: jro Instrurnenti BAOO1 Book#

Method Rev/Mod

Worklkt Commenti AN101 GRAB1, SPG-01 Useacalpipette.skm

Seq Type Sampld R A Test Matrix Actual Found DL orYield Unit

Unitsshownfor QC (BLK/BKG)may not re,t7ectthe achazlanits.

59



~~F-14340 REV. O

worklistipt Vemiiin2.105/15/95 Page:. 1
0’/21/9811’21 L~CO~ D~~ Entry Template for Worklis$# 24~13

A2@y& --l !(0 Instromenk BAOO1 Book # /34AfI/)e

Metho&LA-51O-112 Rev/Mod E &

Worklkt Conn@ent: AN101 GRAB1, SPG-01 Use a cd pipette. skm

GROVP PROJECT s TYPE SAMPLE# R A -------TEST ------ HATRIX ACTUAL FoUND DL UNIT

1STO

9S000238 AN-101 GRAS1 2 SAMPLE

9S00023S AN-101 GRASI 3 OUP

980003SS AN- 101 GSAGI 4 SPMPLE

.ePG-ol ‘lWID am N/A WJ.G.

s981001362 O SPG-01 LIQUID N/A ~_ sP.G.

s9STDO1362 D SPG-01 LIAUIO /. 033 /. 0#3 N/A SP. G.

s98TOO1363 O SFG-01 L1QU1O NIA m — Sp. G.

9800023S 4N - 101 GRASI 5 DUP

9S00023S AN-101 GRABI 6 SAHPLE

9800023S AN-101 GRAS! 70UP

S9STOO1363 O SPG-01 LIGUID 1.200 l,~~! NIA SP.G.

S9STOO1364 O SPG-01 LIQUID N/A. ~ — sP.G.

s987001364 O $PG-01 LICAIIO /.24/ /j@ N/A Spa.

Final page for worklist # ~113

Dots Ei2tlyCOmmenis:

Um”tsshov@for QC’(SPK & Sl!D) may not rq%ct the octual wdts. DL = Deteet&x Malt, S = Workh$tSlot Namber,
R = ReplicaieNumber, A = Aliquot Cbde.

60



ktNF-1640 REV. o

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER
I

SPECIFIC GRAVITY : LA-510-112 (D-1) “

L * 1.000 glmL]

Data Entry by: m n Date 06/04/98

pproved by Date
Form 510112LI Rev. 1.1 Page 1 of 1

61



HMF-t640 REV. O

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

SPECIFIC GRAVITY : LA-510-I 12 (D-1).,

4K(?’I Date: 06104198

A/f+ Date

Form5101 12LI Rev. 1.1 Page 1 of 1

62



SPECIFIC GRAVITY : LA-510-I 12 (D-1 ).,

rr’1 Date: 06/04/98

A Date
Form51OII2LI Rev. 1.1 Page 1 of 1

63



HNF-WO REv, O

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

I

SPECIFIC GRAVITY : LA-510-I 12 (D-1).,

L ● 1.000 glmL]

Data Entry by: m Date: 06/04/96

pproved by Date
Form 510112LI Rev. 1.1 Page 1 of 1

64



HNF-$6c$0REV. O

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

Data Enttyby Mm Date: 06/04/98

pproved by A Date
Form510112Ll Rev.1.l Page Iofl

65



PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER
I

I

I
I

I

I

SPECIFIC GRAVITY : LA-510-I 12 (D-1 ).,

Date 06/04/98

Date:
~ Page 1 of 1

66



WF-1640 REV. o
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

I

.

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

Form510112Ll Rev.1.l Page Iofl

67



worklirtdata Version 1.0 OSf15/96 *F-W REV.o Page: 1
05/27/9811:19

LABCORE Completed Worklist Report for Worklist# 24148

AnalyW rdm Iustrumenti PHOI >7 Book#

Method: Rev/Mod

Worldist Corumenti AN101 GRAB1, pH-01 skm

Seq Type SsmP14’R A Test Matrix Actual Found DL or Yidd Unit

Analyst Siguature Date
5L7/%

Date

$’/z ?J7Y
Revieti@ Signature DAte

Unitsshownfor QC (BLK/BKG)may not r@mt the actual units.

68



worklistrpt Version2.1 05/15/95 HMF-l$@ REV. O Page: 1

05’21’9813’26 LABCORE Data Entry Template for Worklist# 24148

Analyst: Kllfl\ Instrument: PHO1 Book#!$Nl~~

Metho& LA~212-106 Rev/Mod

Worldist Commenti AN101 GRAB1, pH-01 skm

GROUP PRoJEcT S TYPE

1 STDPH

98000238 AN- 101 GRAB1 2 SAMPLE

98000238 AN- 101 GRAB? 3 DUP

9800023S AN- 101 GRAB1 4 SAMPLE

98000238 AN- 101 GRABI 5 DUP

9S00023S AN- 101 GRA81 6 SAMPLE

98000238 AN- 101 GRAB1 7 DUP

SAMPLE# R A -------TEST ------ MATRIX ACTUAL FWND DL UNIT

PH-01 LIQUID 646 N/A ~“

s981001362 O P1l-ol LIQUID NIA ,~b(- PH

s9STO01362 O PH-01 i3. OJ N/A PHLIQUID

s98TO01363 O PH-01 LIQUID N/A )3-+3 ,,

s98TOO1363 O PH-01 LIQUID 1 ~- 23 N/A PH

s98TOO1364 O PH-01 LIQUIO N/A w PH

S9STO01364 O PH-01 LIQUID /3. 51) N,A p“

Final page for worklist # 24148

~kjfti et L2.L
Analy* Kigs@ire

dk;~:
Analy& S&nature

Data Entry Comments:

Unitsshownfor QC (SPK & MD) may not reflect the actual units. DL = DetectionLim”t,S = WorklistSlot Nuder,
R = ReplicateNumber, A = Aliquot Code.
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worklistdataVersion1.0 05/15/96
05/27/98 08:55

LABCORE Completed
HNF-1640 REV. O

Pa8e: 1

Worklist Report for Worklist# 241145

AnalyW krm Instrument PHO1 Book#

Methock Rev/Mod

Worklist Commenti AN1OI GRAB1, OH-01, STD: 0.050mL skm

&q Type Sample$’R A Test Matrix Actual Found DL orYieIdUnit

Analyst Signature Date Analyst Signature Date

,7 >f fy
Reviewer ~goature Date’ /

Unitsshownfor QC (BLK/BKG)may not r.@iwtthe actual units.

‘?0



worklistrpt Version2.1 05/15/95
14NF-?640 REV. O Page: 1

0S/21/9813:13
LABCORE Data Entry Template for Worklist# 24145

Analyst: a Instrument: PHO1 Book # 11@c4

Met’o’’’1l’ol-’Mo d%’/Mod%

Workliat Connnenti AN101 GRAB1, OH-01, STD: 0.050mL skm

GROUP PROJECT S TYPE SAMPLE# R A ------- TEST ------ MATRIX ACTUAL FOUNO DL UNIT

1 SLNK OH-01 LIQUID <2~5&t3 WA uglml

2 STD DH-01 LIQUIO _ ~+ti .91.L

98000238 AN- 101 GRABI 3 SAMPLE s98TO01362 O OH-01 LIQUID N/A 4.s8E+3c?.5M+3ug/mL

9800023S AN- 101 GRAB1 4 DUP s9STO01362 O OH-01 LIQUIO 6-9TJE+3 6.37 E+3 N/A ug/mL

98000238AN- 101 GRAs1 5 SAMPLE s9STOO1363 O OH-01 LIQUID NIA 2.6L Et’/a.sbE+3.gl.L

98000238 AN- 101 GRAB1 6 DUP s98TO01363 O DH-01 LIQUID &&6Eti z.68E++ N/A ug/mL

98000238 AN- 101 GRASI 7 SAMPLE s98TO01364 O DH-01 LIQUID N/A s.q/&~ 2.5b~+3uglnlL

98000238 AN- 101 GRAS1 8 DUP s98TOO1364 O DH-01 LIQUID 3.ql~+q 3,21 E# N/A uglml

Final page for worklist # 24145

~“.%?.W

*

Data Entry Comments:

Unitsshownfor QC (SPK& STD) may not r@ect the actual w“ts. DL = DetectionLimit, S = WorklistSlot Number,
R = ReplicateNumJer, A = Aliquot Code.
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HNF-M40 REV. O

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

%~g,ml- ,,pM),...__,, i ___ J
-“. .”” . . .. ---- . . -. -. . . . . --. ..r.-

1.72E+04

<,.,,.
OH Molarity =((mL HN03~(M HN03))/Sample Size in mL*Dilution Factor

d
,....

OH in pg/mL = (OH MOLARIT’&(17.0g/moleY(( 1000000119/9)/(1 OOOmlJL))

s STANDARD

Concentration of OH in Sample (Molarity) 1.OIE+OO

n 1.72AE4

Date: 05/26/98

Al +k- Date: I
Rev. 1.3 Page 1 of 1
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HNF-1640 REV. O

PIACE ANALYTICAL CARD IN BOX BELOW OR AITACH TRAVELER

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

, ,,.-” ,,., ”,s., ,.,,

N03 Titrantat OHend-point in mL
;I,,+h” l%!*4fW nr

oncentration of OH in Sample (Molarity) I 2.39E-02
4.07E+02

HIDetection Limit= 125pg / SS ● DF

Detection Limit (pglmL) I 2.50E+03

OH M~lari&f =((mL HNC)3y(M HN03))/Sample size in mL”Dilution Factor

i

..

OH in pg/mL = (OH MOLARl~(17.0g/mole~(( 1000OOOpg/g)/(l OOOmUL))
,.:.:

k r BLANK -1

IIOH in Sample in pg/mL (PPM) <2500

The Result is< Detection Limit

Date 05/26/96
Date

Form 211 102_l Rev. 1.3 Page 1 of 1
I
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WF-9$40 REV.0

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Date: 05/26/98

Ar&- Date

Form 2111 02_l Rev. 1.3 Page 1 of 1

76



fiNF-WO REv. o

PLACE ANALYTICAL CARD IN BOX BELOW OR AITACH TRAVELER

)M 1

., , r,,“Ca,,,p,= ,,,pg,,,,l- rr ,.,, I W.*,h-”.l

q.,:

Detection Limit = 125pg / SS ● DF
.....
. ..:

Detection Limit (pglmL) I 2.50E+03

i

~ OH Molarity =((mL HN03~(M HN03))/Sample Size in mL*Dilution Factor

‘ OH in pg/mL = (OH MOLARl~(17.Og/mole)”((l 0000OOpg/g)/(1000mL/L))

M t m IDI ICATF 1

Date 05/26/96
N/-k Date

Rev. 1.3 Page 1 of 1
I

77



MWF-WO REv. (j

PIACE ANALYTICAL CARD IN BOX BELOW OR AITACH TRAVELER

!,. r

E Detection Limit (pglmL) I 2.50E+03

OH Molarity =((mL HN03)lM HN03))lSample Size in mLgDilution Factor

OH in pg/mL = (OH MOlARl~(17.Og/mole~((l OOOOOOpg/g)/(1000mUL))

SAMPLE

Concentration of OH in Sample (Molarity) ] 1.57E+O0 1

Date 05/26/98

Ntk Date I
Form 21110 2_l Rev. 1.3 Page 1 of 1
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HNF-WO REV.O

PIACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

,,pv+“m-= ,mlIL, ““
.- ....... -., ,.,..

nu IAI ITm . I 4.214.402 (D-o) I iDUPLICATE
@---l- @:-- J-1 ~ @~ ,, -:n.n=

!

~oncenwauon or r11wJ3 (Molarity) .“ .;,(I.-I aa..’. .:

&, HN03 Titrent at OH end-point in mL :;:.”:,’.;. ,,.:;::::(,.;:.:$9

‘ Dilution Factor DF
‘.’...’.,.,,<.,. ,.,...,,.,,,,.,:..,,.,;,, .,,.. . .,.,:..-,. ~.,,.,,,

Concentration of OH in Sample (Molarity) 1.58E+O0
.: OH in Sample in pglmL (PPM) 2.68E+04

$& Detection Limit = 125pg I SS ● DF

~

OH Molanty =((mL HN03) (M HN03))/Sample Size m mL Dllutlon Factor

OH in pg/mL = (OH MOLARl~(17.0g/mole~(( 1000000pg/g)/(1 OOOmUL))

+
..\, DUPLICATE

f

4 Concentration of OH in Sample (Molarity) 1.58E+O0

OH in Sample in pg/mL (PPM) 2.66E+04J

Date: 05/26/98

/vft Date:
Form 211 102_l Rev. 1.3 Page 1 of 1

1
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Hw-wtl REV.o

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

:oncentretionof OHin Sample (Molarity) I 2.01E+OO
~le in pg/mL (PPM)

---------- . ...... ,r= . . ..-.

ilOH Molarily =((mL HN03)”(M HN03))/Sample Size in mL”Dilution Factor

OH in pg/mL = (OH MOLARl~(17.0glmole~(( 1000000pglg)l(1000mUL))

SAMPLE
H in Sample (Molarity) 2. OIE+OO

rmL (PPM) 3.41E+04

Date 05/26/98

A Date:
Rev. 1.3

?30



HW-W340REV.o
PUCE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

N03 Titrant at OH end-point in mL

,. ... -“. ..~. - . . . r=,. ..- . . ,., 1 -.-. -.”7

etection Limit= 125pg / SS ● DF
~::,.,,::,....

Detection Limit (pglmL) 2.50E+03

OH Molarity =((mL HN03~(M HN03))/Semple Size in mL9Dilution Factor

OH in pg/mL = (OH MOLARl~(17.Og/mole)’’((l 0000OOpg/g)/(lOOOmL/L))

Date: 05/26/96

Nl-l- Datc
Form 211 lo2_l Rev. 1.3 Page 1 of 1

[
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worklistdataVersion I. O05/15196 MMF-w REV, o
05/28/98 15:01

Page: 1

LABCORE Completed Worklist Report for Worklist# 24144

Analyst Signature Date Analyst Signature Date

5/z@g

Reviewek )3ignature Date

Unitsshownfor QC (BLKIBKG)may not reflect the actual units.
82



u6/zY/13 07:20 FM
——. @lool

,,,,,.......... ,,
.-:’r

worldiatrptVer&n2.105/15195 i+NF-WO REV. O Page: 1
05/2119813:11

LABCORE Data Entry Template for Worklist# 24144

“*’ -’ -“’ m’”’ Book# f/iJJc7-F

k’ktkod LA-631-001 kV/h’kUi c-O

WorkM Comment: ANIO1 GRAB1, NH3-01,STD: 1,OmL skm

GRWP PROJECT S TYPE SAt!PLE# R k -------7 EST------ t4ATRIX ACTUAL FWND DL UNIT

1 BLNX

2 sTD

98000238 AN-101 -1 3 SAMPLE

9800023S AN-1OI WI 4 DW

9800023S AN-101 GRABI 5 SPK

98000234 AN-101 GsASI 6 SAHPLE

98000238 AN- I Of GRAB1 i’ DW

98000238 M-101 GRi4Bl S SAMPLE

98000238 N-101’ GRABI 9 OUP

10 sTO

,

NN3-01 LIOUID — ~ WA u91mk

8987001365 0 NS3-01 LIAGIO NIA 6,28’.zo ~oo ugfmL

<~ o~ ( 5/wify

s987UO1365 O NH3-01 LIC!U1O ~~~ ~v N/A u9/ti

s98TO01W3 O NH3-01 LIGUID — - NfA u91110- 77%

s98TO01364 O NH3-01 LIQUID N/A - ~ ~ u9/mL

s98TOO13&4 O Nt13-O? LIQUID &’. kee) ~ay~~( N/A WA

s9STOO1367 O tN13-01 LIWID NIA ~L?~l .~~ w/mL

s98TOO~367 O NH3-01 L1OU1D q. CQ (f+/ 3.57E+1 WA Wm.

NH3-01 L1GU1O 3. LKz+2 N/A u91mL

Final page for worklist # 24144

Data R?@ Conunmts:

Um”t$show for QC (SPK & STD) ?@ not r@ect the actual uzifi. DL . DetectionLimit, S . Workiist Not Number,
R = ReplicateNamber, A = Aliquot Code.
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WNF-W4) REV. O

INH3 Concentration (pg/mL) = (BR) ● (FVOL/VSAM)

ms-. . .. ..
.. ,. I

NH3 Concentration (pg/mL) <4W3E+60 I

Sy?qg

MF Date: 05/27/98

MJL Date: I
SAMPLE.WBIREVXX 37810NML

l:t331ml\ou7124144.wBl

84
W37NB 15:04:00



HW-W40 REV. O

WORKBOOK PAGE: STD2 , d

LIQUIDS/SOLIDS
n-.

449imL) BR

IL) or Vol of Sample Direct(mL) VSAM

Iol of Sample Direst(mL) FVOL

r LCS

ILCS Standard Concentration (pg/mL) STD VAL

{3 Concentration (pg/mL) = (lD-BR)* (FVOL/VSAM)

LCSStandard ”ARacovery= (NH3CONC/STDVAL) ’100

I

atyst MF Date 05127198

signatureof Chemist A MJL Date

SAMPLE.WBIREVXX 3781ONML

lw31001\ou7124144 .WBl

8S
CW27S8 150411



HW-+$40 REV. O

WORKBOOK PAG12 SAM3

): LA-631 -001 (C-O) _ LIQUIDWSOLIDS
Instrument Data (p@mL) ID

SAMPLE

Vol of Sample for Dilution (mL) or Vol of Sample Direct (mL)

24~44 Final VOI of Dilution (mL) or Vol of Sample Direct (mL) FVOL
~.. .,j:, :,,;,;..; ,,,4,,.., . ,.,,. . ..... . . ... ., .,,.:..

J . .. ,. :.,,,:, :\. ..,, .,.,, .,.,.:,,.,..,.., ..

lH3Concentration (pg/mL) = (lD-BR)* (FVOL/VSAM)

atyst t A MF Date: 05/27/98

Signature of Chemist: AIA- MJL Date I
SAMPLE.WB1REVXX 37a10NML

1X331Wl\OUlW4144.WBl

86
ast2719e 150415



atyst 1 I A MF Date 05/27/98

Signature of Chemist MJL Date

SAMPLE.WB1 REV YX 3781ONML

m33mx\oumz4144.wal

8’7
0527/93 150418



NH3 Concentration (pglmL) = (ID-BR) * (FVOL I VSAM)

QC ACTUAL = SPK VAL

C FOUND = (((ID-BR) ‘ FVOL) - (SAM ID - BR) ● SAM FVOL ● (VSAM / SAM VSAM))

:e “h Recovery =

[(ID-BR) “ FVOL) - (SAM ID - BR) ● SAM FVOL “ (VSAM / SAM VSAM)) / (SPK VAL ‘ VOL SPK)) ‘ 100

C ACTUAL (Vg) 4.01E+02

C FOUND (pg) 3.89E+02

:e % Recovery
.. ...,.=

97%

f:.,:<y:
3.95E+02

.

alyst III MF Date 05/27198

Signature of Chemist /1/+ MJL Date: 1
f

sAMPLE.WB1 REV XX 3781ONML

1%551WI \OUTY24144.WBl

88
m7i98 15LW21



HNF-wo REV. 0

\msw 1

~g/mL) NH3 CONC[ 2.18E+oI

hod Detection Limit /mL~ =’s.00

=NH3 Concentration (pg/mL) = (ID-BR)’ (FVOL/VSAM)

alyst A MF Date: 05/27198

signature of Chemist /!(l& MJL Dat&
—

SAMPLE.WB1REVXX 37810NML

89
osi27ms t50425



HNF-1640 REV. O

WORKBOOK PAGE: DUP7

alyst A~/1 MF Date 05/27198

Signature of Chemist /v/l-- MJL Date: 1

SAMPLE.WB1 REVXX 3781ONML

I:I!3s1wl\ouTr24144.WBl

90

Qsi27KlB 15M37



4H3Concentration (pg/mL) NH3 CONCI 4.00E+OI

~ethod Detection Limit (pg/mL) Q. 2’70 XT-, =g@ .

~? Sj2f#9f

JH3 Concentration (~g/mL) = (ID-BR) ● (FVOL / VSAM)

Concentration (Mg/mL) 4.00E+OI I

alyat: A , A MF Date 05/37198

Siqnature of Chemist: MJL Data

SAMPLE.Wal REV XX 3781ONML

m3iwl\oum24144.wal

91
ost27/9a 1SM41



HNF-164) REV. O

WORKBOOK PAGE DUP9

I I

&

H3Concentration mL~ NH3CONCI 3.S7E+01

ethod Detection Limit (ug/mL) o W% ‘s
~@L </2~9f

tPD (DUP & SAM) = Absolute Val. ((NH3 CONC - SAM CONC) / ((NH3 CONC + SAM CONC) / 2 )) ● 1

?!!l~~ NH3 Concentration (pg/mL) = (ID-BR) ● (FVOL / VSAM)

:?~;:

PD (DUP & SAM) 11%

H3 Concentration (~g /mL) 3.57E+OI

MF Date: 05/27/98

signature of Chemist Al/+ MJL Datrz

SAMPLE.Wal REV XX 3781ONML

92

05/27/98 150444



H3 Concentration (ug/mL) = (ID-SR)” (FVOL / VSAM)

ILCS Standard% Recovety = (NH3 CONC ISTDVAL)” 100

i Standard O/. Racovery 92%

NH3 Concentration (~glmL) 3.68E+02

aiyst i A MF Date: 05/27/98

Signature of Chemist MJL Dete: 1

SAMPLE.WBI REV XX S7810NML

1:’ii31c01\ouTY24144.WBl

93
05n719a 1504S3



DOUBLE KNOWN ADDITION .SELEC:TZD

A“i OS: 61, 05-2538

SAMPLE VOL. 25.000 AT 0S:41 , 05-26-98
~xTx~~D

EMP= 1S4.8 mV AT C8:5A, 05-26-9S

EMF= 185.0 mV A? 08:54, 05-26-98
ENTERED

ST~ CONCN= 1000 AT 0a:S4, 0S-26-9S
ENTERED

STD VOL. .2S000 AT 09,55, 05-26–’98
ENTERED

EMF= 62.6 mx~AT OS:56, 05-26-%3

EMl?=62.5 IUVA? Oa ,57, 05-26-98
EN~SRED

STD W3L= 2.5000 AT 08,57> 05-26-9S
ENTERED

ENF. 2.7 mV AT 0S:5S, oS-26-9a

EM?= 2.7 ?ivAT 08,59, 05-26-9S
nnEl?ED

I,Ng3 SLOFS=–60 .0 zIV/D!7C
AT OS:59, 0!+26-98

DOUBLE KNOWN ADDITION SELZCTED
AT OS,59, 05-26-9.S

1!
o



moo5/oo5

HW-WO REV. O

95



(D
m

DC,LWLEKNWJN ADDITION SELECTED
AT IC,:20. .35-25-~s

SAMPLE VOL. 25.COO AT 10:30, 05-26-9S
EN~ERsD

EI?F=14?.6 mV AT 10:37, G5-25-!26

EM?= 148.0 mV AT 10:27, 05-26-9S

WY. 148.4 mV AT 10:2S, 0S–26-98

EMF= 148.8 mV AT 10:2S, 05-26-%3
E?JTERED

STD COJjCN= ~ooo AT 10:39, 05-~6-$s

ENTERED

STD VOL. .25000 AT 10:39, 0S-1.:6-=8
ENTERED

RP43=61 .0 mV AT ?.O:41, OS.-26-93

WF= 60.9 mV AT 10,41, 05-26-98
E?JTG?EG

STD VOL. 2.5000 AT 10:42, 05-26-9S
E??TEPED

E:Yj~= 2 1. T.V AT 10:43> 05-26-98

L?N?Ei?SD

1:NH3 SLOPE= -59 .5 mv;DF,c
AT !S :&2, 05-25-9.?

1:%2 Co?wu. .3.42

xi

2
0

~qyToo 13L 5/)i#

BJ00
.
\0
.
.



08/29/1307:04FAX —.

BESTIWAIMBLE COPY
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worklistdataVersion1.0 05/15/96
0S/28/98 14:11

w$-~ REV. () Page: I

LABCORE Completed Worklist Report for Worklist# 24114

Analyst: adp Instrument: ICO1 Book# /37AJ.2 O ‘~

Method LA ys%~ Rev/Mod ~“~

Worklist Comment: AN101 GRAB1, @IC-01 skm

.%qType Sample#R A Test Matrix Actual Found DL or Yield Unit

1 CCB

1 cm

1 ecB

1 cm

1 CCB

1 CCB

1 .CB

1 CCB

2 cm

2 cm

2 cm

2 cm

2 cm

2 cm

2 cm

2 cm

3 SAMPLE

3 SAMPLE

3 SAMPLE

3 SAUPLE

3 SAMFW3

3 SMPLE

3 SAMPLE

3 SAMPLE

4 DUP

4 DUP

4 Dm

4 DUP

4 RUE

4 DlfP

4 D13P

4 DuP

5 SPK

5 SPK

5 SPK

5 SPK

5 SPK

5 SPK

5 SPK

5 SPK

6 SAMPLE

Unitsshownfor QC (BLK/BKG)may not rejlect the actual units.

103



Final page for

Analyst Signature Date

8.03.+04 0.750 RPD

worklist# 24114

Analyst Signature Date

+&
REviewer Signature Date

Unitsshownfor QC (BLK[BKG)may not wflect the actaal anits,
104



08/30/1307:19FAX @ool/olo

05/21/9811:24 HNF-wo R~. f)

A-0004-I
Page: 1

LABCORE Data Entry Template for Worklist# 24114

Analysti PM Instrument: [CO / Book# 1~~~ z~ ‘%

Method LA-533-105 Rev/Mod E-0

Worldist Conunenti AN101 GRAB 1, @IC-01 skn

s me Sample# R A Teet Matrix GrOup# Project

1 CCB @IC-QC QC

2 Ccv @IC-QC QC

3 SAMPLE S98TO01362O @IC-01 LIQUID
AnalyteaRequested:BR -02 , CL-02 ,

OXALATE2 , P04-02 ,

4 DUP S98TO01362 O @IC-01 LIQUID

5 SPK S98TO01362 O (91C-Q1 LIQIJID

6 SANPLE S98TO01363O @IC-01 LIQUID
Analytes Requested:BR -02 , CL-02 ,

OXALATE2, P04-02 ,

98000238 AW101 GRAB]
F-02 , N02-02 , FJ03-02 ,

S04-02

98000238AII-101GRAB1
F-02 , N02-02 , N03-02 ,
S04-02

7 DUP S98TO01363 O @IC-01 LIQUID

Final page for worklist # 24114

&QA

.

S’-27+Q,
Analyst Sigbature Date Analyst Signature Date

Fdg-”’

~p/[f?#dzc$v

Data B@y Comments:

S = WorklistSlot Number, R = Replicate Number, A = Aliquot Code.



08/30/1307:20FAX Qoo4/olo
~F-l@l(lREV. O

Data Reprocessed On 05/27/1998 13:59:51
.......===.===.======.=======================================================
Sample Name: 137N20-B Date: 05/27/1998 13:3’7;~f
Data File : C:.\DX\DATA\98052651.D16
Method : C:\DX\METHOD\KIT.MET

_~~-ess m~filzE~~: ~4AA54A anion ~ol~ec.o.:m~-~..==..==..=.....==..=..=.==..=.========.==========.===
S-27.-5<

Calibration Volume Dilution Points Rate Start Stop Area ‘Reject
_____________~------------------------------------------------------
External 1 101 3000 5Hz 0.00 10.00 30

*************************** Peak Report; All Peaks ****************************

Pk.
Null
._——-

1
2
3
4
5
6
7
8
9

Ret Component Concentrateion Height Area B1. %Delta
Time Name ug/ml Code

------------------------------------------------------------------------
0.86 0.000 81 376 2
1.01 fluoride 56.69496,6’? 2413 11542 2 -0.65
1.55 chloride 73.943 q2.f3 2159 10031 1 -2.11
1.85 nitrite 485.160%%<1 8512 45554 1 -2.97
2.78 bromide 581.74399.77 5588 34657 1 -4.79
3.16 nitrate 578.651f’T,4Z 6080 44807 1 0.00
4.61 phosphate 505.7329%7$ 1757 20396 1 -5.46
6.08 sulfate 621.60978,3& 4565 63907 1 -7.32
8.00 oxalate 508.103TS,6q 2228 39687 1 -7.41

------------------------------------
Totals 3411.634 33384 27,0959

9,0

8,0

7,0

6,0

5.0

us 4,0

3.0

2.0

1.0

0.0

File:,98052651.D16 Sample: 137N20-B

fl”or’%ofi
1,

4-I

ni

sul~te

oxalate

1’

phos hate

1 I 1 1 l“’’I’’ ’’1’ ’’’1 ’’’’1’” ‘1’ ’’’1 ’1 ’’1’ ’’’1 ’’”1
1 2 3’4 5 6 7 8 9 10

Minutes

SIGNA’T’URE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT
COItiPLETED/VERIFIED THECALIBRATION/ANALYSIS ONPAGES&TO&.

106



__08/30/13 07:19FAX
)@@-1640 REV. O

@loo2/olo

_______________________====_________ .=== _____________________. . . . ==. ===-.----- ———-----—---——---
Sample Name: BLANK Date: 05/27/1998 13:25:00
Data File : C:\DX\DATA\98052651.D15
Method : C:\DX\METHOD\KIT.MET
ACI Address: 1 System: 1 Inject#: 1.5 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

******;******************** Peak Report: All Peaks ****************************

Pk. Ret Component Concentration Height Area B1. %Delta
Num Time Name Ughnl Code
-----------------------------------------------------------------------------

1 1.34 0.000 10 46 1’
------------------------------------

Totals 0.000 10 46

Fj!e:98052651.D15 Sample:BLANK
I

0.02

I

0.01

“~O,co

K“-

:.

-0.01
v

-0.02

I
I I I I,l,,l,(l,lrii(ir,,l 1111,1

0 1 2 3 4 5 6 7
I

8 9 10

Mimtes



~-- REv. O
Data Reprocessed On 05/28/1998 08:03:07

..==============.==================...========...===============.============
Sample Name: S98TO01362 SAM Date: 05/27/1998 14:22:13
Data File : F:\DATA\98052651.D19
Method : C:\DX\METHOD\KIT.MET
ACI Address: 1 System: 1 Inject#: 19 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

.==..=======.==========.==========...======..=======.===============s===s====

Calibration Volume Dilution Points Rate Start Stop Area Reject
____________________________________________________________________
External 1 1111 3000 5Hz 0.00 10.00 30

*************************** peak Report: All Peaks ****************************

Pk. Ret Component Concentration Height Area B1. ‘%Delta
Num Time Name ug/ml Code

1 0.86
2 1.03 fluoride
3 1.13
4 1.53 chloride
5 1.84 nitrite
6 3.13 nitrate
7 4.64 phosphate
8 6.13 sulfate

0.000
77.822
0.000

399.733
6157.614

11445.356
239.610
162.374

Totals 18482.509

140
245
202
960

9283
10840

40
189

21898

,8 File: 98052651.D19 Sample: S98TOO1362 SAM
1

16

14

12

10

8
us

6

4

2

0

-2

nl

nitrite

744 2
1260 2 0.65
1585 2
5000 1 -2.95

52728 1 -3.66
81850 1 -0.11
466 1 -4.92

2709 1 -6.50

146343

phosphate sulfate

1 , t [ l“’’1(’ ’’1’ ’’’1 ’’’”[ “1’ ’’’[ ’’’’ 1’’’ ’1’’”1
1 2 3 4 5 6 7 8 9 10

Minutes



HNF-W4 REV. o
Data Reprocessed On 05/28/1998 08:04:08

Sample Name: S98TO01362 DUP Date: 05/27/1998 14:33:32
Data File : F:\DATA\98052651.D20
Method : C:\DX\METHOD\KIT.MET
ACI Address: 1 System: 1 Inject#: 20 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

.=.===========.===================...=======....====================.=======.

Calibration Volume Dilution Points Rate Start Stop Area Reject

External 1 1111 3000 5Hz 0.00 10.00 30

*********?*****++********** peak Report: All peaks ****************************

Pk.
Num
-----

1
2
3
4
5
6
7
8

Ret Component
Time Name

0.85
1.02 fluoride
1.13
1.53 chloride
1.84 nitrite
3.12 nitrate
4.61 phosphate
6.13 sulfate

Concentration
ug/ml

0..000
80.322
0.000

393.344
6037.658

11632.214
215.917
142.682

Height

142
245
205
966

9508
10883

32
189

Area B1. %Delta
Code

777 2
1307 2 0.00
1486 2
4923 1 -2.95

51680 1 -3.66
83231 1 9.47
378 1 -5.46

2531. 1 -6.50

Totals 18502.137 22170 146314

,8 File: 98052651.D20 Sample: S98TOO1362 DUP
I

16

14

12

10

8
us

6

4

2

0

-2

r
nitrite

Lchlorid
fluoride !

Ill
phosphate sulfate

I 1 ! I l“’’I’’ ’’1’ $’’1 ’’’[’” “’’’ ’1 ’’’’ 1’’’ ’1’’”1
1 2 3 4 5 6 7 8 9 10

Minutes



HNF-W40 REv. rJ

Data Reprocessed On 05/28/1998 08:05:01
.=-----———-------———_====.===——------——.__---—====__--————____--——_________==
Sample Name: S98TO01362 SPK Date: 05/27[1998 14:44:33
Data File : F:\DATA\98052651.D21
Method : C:\DX\METHOD\KIT.MET
ACI Address: 1 System: 1 Inject#: 21 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

-----————_------——_=_----————------.====__--———_____===—______———________====

Calibration Volume Dilution Points Rate Start Stop Area Reject

External 1 1111 3000 5Hz 0.00 10.00 30

*************************** peak Report: A1l peaks ****************************

Pk. Ret Component Concentration Height Area B1. %Delta
Num Time Name ug/ml Code
-----------------------------------------------------------------------------

1
2
3
4
5
6
7
8
9

0.86
1.o2 fluoride
1.54 chloride
1.85 nitrite
2.77 bromide
3.10 nitrate
4.61 phosphate
6.08 sulfate
8.00 oxalate

0.000
718.880

1242.520
11478.337
5861.115
17805.464
5249.053
6530.286
5136.699

217
2412
3033

17860
5203
16618
1567
4067
2020

1090
13356
15321
99235
31651
129607
19207
61044
36421

------—..---------—————--------——.——
Totals 54022.355 52997 406932

File: 98052651.D21 Sample: S98TOO1362 SPK

40

30

us *O
nitrite

nitrate

1

10 bmmid

twori&&lO~d
sulfate

phdsphate oxalate

k A. Ao

2
2
1.
1
1
1
1
1
1

0.00
-2.53
-3.32
-5.25
0.00
-5.46
-7.32
-7.41

Minutes
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HNF-WO REV. O

Data Reprocessed On 05/28/1998 08:05:56

Sample Name: S98TO01363 SAM Date: 05/27/1998 14:55:27
Data,File : F:\DATA\98052651.D22
Method : C:\DX\METHOD\KIT.MET
ACI Address: 1 System: 1 Inject#: 22 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

=.==============.===============...=========.===================.===========.

Calibration Volume Dilution Points Rate Start Stop Area Reject

External 1 10201 3000 5Hz 0.00 10.00 30

+********++**************** peak Report: All Peaks ****************************

Pk.
Num
------

1
2
3
4
5
6
7
8
9

Ret Component ‘Concentration Height Area B1. %Delta
Time Name ug/ml Code
_———__________________________________‘_________________________________
0.85 0.000 86 481 2
1.03 fluoride 523.138 171 871 2
1.13

0.65
0.000 141 1000 2

1.53 chloride 2180.720 639 3045 1 -2.95
1.84 nitrite 37937.727 6460 35024 1 -3.66
3.13 nitrate 79724.157 8149 61591 1 -0.11
4.61 phosphate 2018.275 34 393 1 -5.46
6.13 sulfate 1200.732 179 2424 1 -6.50
8.11 oxalate 1186.367 19 470 1 -6.17

Totals 124771.116 15878 105299

~oFile:98052651.D22 Sample: S98TOO1363 SAM
1

8.0

7.0

6.0

5,0

~~ 4.0

3.0

2,0

1.0

0.0

-1.0

phosphate sulfate oxalate
I

, 1 I I l“’’I’’ ’’11’ [’1 ’’’’1’” “’)’ ’1 ’’’’ 1’’’ ’1’”[1
1 2 3 4 5 6 7 8 9 10

Minutes



HW-WKI REV. o

Data Reprocessed On 05/28/1998 08:07:05
..=...=..===.=====..============....=======....=================.============
Sample Name: S98TO01363 DUP Date: 05/27/1998 15:10:09
Data File : F:\DATA\98052651.D23
Method : C:\DX\METHOD\KIT.MET
ACI Address: 1 System: 1 Inject#: 23 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

Calibration Volume Dilution Points Rate Start Stop Area Reject

External 1 10201 3000 5Hz

**~************+*********** peak Report: All

Pk. Ret Component Concentration
Num Time Name ug/ml

1 0.85 0.000
2 1.02 fluoride 496.452
3 1.13 0.000
4 1.53 chloride 2176.138
5 1.83 nitrite 37967.355
6 3.11 nitrate 80335.372
7 4.61 phosphate 2088.805
8 6.08 sulfate 1277.704

____.--____————_

0.00 10.00 30

Peaks ****************************

Height

---------
86

163
132
648

6514
8196
40
157

---------
Totals 124341.827 15937

~,o File: 98052651.D23 Sample: S98TOO1363 DUP
I I

8.0

7.0

6.0

5.0

~~ 4,0

3.0

2,0

1.0

0.0

-1.0

nitrite

I

sulfatephosphate

.

Area B1 .
Code

446 2
817 2
834 2

3039 1
35052 1
62076 1
421 1
2500 1

105184

I , , f , ! , , ,,, !,,,,,,,,,,,, :’ I‘! ,,! ,,, ,,, ,,, ,,),,,,

‘i 2 3 4 5 6 7 8 9 /0

Minutes

%Delta

0.00

-3.38
-4.01
9.24
-5.46
-7.32



worklistdata Version1.0 05/15/96
HNF-1640 REV. O

Page: 1
0512819814:46

LABCORE Completed Worklist Report for Worklist# 24142

4 DVP S98TO01364 0 @lC-01 OXAI.ATE2LIQUID 4.80.+02

Final page for

Analyst Signature Date

5.50e+02 13.592 F.PD

worklist# 24142

Analyst Signature Date

..

/ ‘d ‘yy X+/f e7%z@&/

Unitsshownfor QC (BLK/BKG)may not reflect the actual units.
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u8/31/13u4:31 FAX
Qool

I+NF-M40 REV. O

05f2119813:09 Page: 1
A-0404-I

LABCORE Data Entry Template for Worklist# 24142

AnaIysti Qm Instrument: ICO ZKO~ Book# k37 ~~b 6

Method LA-533-105 Rev/Mod ~- ~

Worklist Commen~ AN101 GRAB1,@IC-01 skm

S Type

1 CCB

2 WV

3 smPLE

4 DuP

.Sample# R A Test Matrix

@IC-QC QC

@IC-QC QC

S98TO01364. O @IC-01 LIQUID
Analytes RequeB tedz BR -02 , CL-O2

0XALATE2 , P04-02

S98TO01364 O @IC-01 LIQUID

GrouP# Pro ject

9S000238 AN-101 GRAB1
F-02 , N02-02 , N03-02 ,
S04-02

Final page for worklist # 24142

()&i$mwJ..Ai. 65 -x-w
Analyst S@ature Date Analyst Sisnature Date

Data Entry Cornmenis;

S = WorkiistSIot Number, R = ReplicateNundxr, A = Aliquot Code.

33.4



“o/al/la “*:JZ f.q.i
—..

—— moo2

WF-W REV O

____-_ —------ s=== .=== .=. . =.. . ==. = ==== ==== ==== ==== ==
------—

=. ..= --------- ===== ===== = = ------ —------

Sample Name: CCB Date: 05/28/1998 11:20:18
Data File : C:\DX\DATA\98052661 .D09
Method C:\DX\METHOD\KIT .MET
ACI Address: 1 System: 1, ‘ Detector:CDM-1
Analyst ‘o

*
‘~_w~O~~~~ ~~4A!As4A anion

column
------------==

‘====-------”~-~:a
~_q-%---- ------- --.-=..=..=====.==.=====.=====.=======

alibration Volume Di~ution Points Rate Start Stop Area Reject
-------------------------------------------------------------------
:xternal 1 1 3000 5Hz 0.00 10.00 30

************************** Peak Report: All Peaks ****************************

w . Ret Component Concentration Height Area B1. %Delta
Num Time Name Ug /ml Code
--.-—------------------------------------------------------------------------

1 1.15 0.000 9 54 1
2 1.55 chloride -0.006 28 116 1 -2.11
3 6.13 sulfate -0.053 51 712 1 -6.50

------------------------------------
Totals -0.060

~,oBFile: 98052661.D09 Sample:CCB

I
0,07

0.08

0.05

0.04

“~ 0.03

0.02

0.01

0.00

-0.01

-0.02

chloride

I

I

88 883

I

I I I , , 1’ l“ 1’ , I I l“ [
1 2 3 4 5 6“7 8 9 10

tvlinutes

SIGN,ATL!RE ABOVE REPRESENTS CHE)41CAL TECHNOLOGIST/CHEtilST THAT
COMPLETED/VERIFIED THECALiBRATlON/ANALYSIS ON PAGES~TO&.



WUS-W4) REV. O

Data Reprocessed On 05/28/1998 13:24:05

Sample Name: CCV 137N20-B Date: 05/28/1998 11:32:21
Data File : F:\DATA\98052661.D10
Method : C:\DX\METHOD\KIT.MET
ACI Address: 1 System: 1 Inject#: 10 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

Calibration Volume Dilution Points Rate Start Stop Area Reject

External 1 101 3000 5Hz 0.00 10.00 30

*************************** peak Report: All peaks **************** ************

Pk.
Num

1
2
3
4
5
6
-1
8
9

Ret Component
Time Name

0.86
1.01 fluoride
1.54 chloride
1.85 nitrite
2.78 bromide
3.16 nitrate
4.61 phosphate
6.08 sulfate
8.00 oxalate

Concentration
ug/ml

-----------.----——
0.000

59.079
73.958

489.511
594.858
580.087
514.410
623.284
505.950

8.0

7.0

6.0

5.0

3.0

2.0

1.0

0.0

-1.0

Height

------------------------------------
Totals 3441.136 32670 273188

89
2407
2142
8381
5628
5998
1719
4170
2135

Area B1. %Delta
Code

402 2
12041 2 -0.65
10033 1 -2.53
45972 1 -3.32
35465 1 -4.79
44921 1 0.00
20758 1 -5.46
64079 1 -7.32
39516 1 -7.41

~oFile:98052661. DIOSample:

br

.

CCV137N20-B

sulfate

oxalate
phosphate

, 1 I , l“’’1 ’’’’1’’’’” ,1; l“’I’’’ ’1 ’’’’ 1’ ’’’1’” ‘1
1

‘,
2 ‘3 4 5 6 7 8 9 10

Minutes
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HMF-?640REV. o
Data Reprocessed On 05/28/1998 13:25:28

...======..====.=====================..==========.......===.======.=========
Sample Name: S98TO01364 Date: 05/28/1998 12:12:15
Data File : F:\DATA\98052661.D13
Method : C:\DX\METHOD\KIT.MET
ACI Address: 1 System: 1 Inject#: 13 Detector:C!DM-1
Analyst : Column: AG4A/AS4A anion column

calibration Volume Dilution Points Rate Start Stop Area Reject

External 1 2121 3000 5Hz 0.00 10.00 30

*************************** Peak Report: All Peaks ****************************

Pk. Ret Component Concentration Height Area B1. %Delta
Num Time Name ug/ml Code

.__--———
1
2
3
4
5
6
7
8
9
10

0.85
1.02 fluoride
1.13
1.53 chloride
1.85 nitrite
3.05 nitrate
4.08
4.64 phosphate
6.13 sulfate
8.05 oxalate

0.000

447.824
0.000

2812.734
45376.726
91390.754

0.000
1502.190
2124.420
480.240

469
856
733

3398
35334
40922

30
206
809
79

2654
4195
5688
18196

206702
381960

243
2492
11301
1344

40

30

us 20

10

Totals 144134.888 82834 634775

File: 98052661.D13 Sample: S98TOO1364

nitrite

2
2 0.00
2
1 -3.38
1 -2.97
1 6.90
1
1 -4.92
1 -6.50
1 -6.79

! , I ,

L+ l“’’I’’ ’’1’ ’’’1 ’’’’ 1’(’ ‘1’ ’’’1 ’’’’ 1’’’ (’’’”1
1 2 3 4 5 6 7 8 9 10

Minutes
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~F-wo REV. O
Data Reprocessed On 05/28/1998 13:26:35

-----------====-----.———========.====-—————====.===-—-—-—--—--—.===—---------
Sample Name: S98TO01364 DUP Date: 05/28/1998 12:24:29
Data File : F:\DATA\98052661.D14
Method : C:\DX\METHOD\KIT.MET
ACI Address: 1 System: 1 Inject#: 14 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

--------

Calibration Volume Dilution Points Rate Start Stop Area Reject
--------------------------------------------------------------------
External 1 2121 3000 5Hz 0.00 10.00 30

*************************** peak Report: All Peaks ****************************

Pk. Ret Component Concentration Height Area B1. %Delta
Num Time Name ug/ml Code
_____________________________________________________________________________

1
2
3
4
5
6
7
8
9

10

0.85
1.02 fluoride
1.13
1.52 chloride
1.85 nitrite
3.05 nitrate
4.07
4.61 phosphate
6.13 sulfate
8.05 oxalate

0.000

475.784
0.000

2722.164
45429.418
90994.917

0.000

1397.937
2068.432
549.712

520
883
760

3344
35197
40838

30
193
734
84

2988
4470
5793

17603
206943
380030

249
2290
11035
1604

40

30

I

us 20

10

0

---—-—------------------------------
Totals 143638.365 82583 633005

File: 98052661.D14 Sample: S98TOO1364 DUP

chlon

phosphate sulfate oxalate

I

2
2 0.00
2
1 -3.80
1 -3.32
1 6.90
L

1 -5.46
1 -6.50
1 -6.79

, I I ( 1’ I I , ( , l“’’1 ’’[’1’” !>1 I , [ I 1’(”1 ,, , , ( 1“”1
1 2 3 4 5 6 7 8 9 10

Minutes
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05/26/98 11:22 f3509 372 2929 wEST~NGHOUSE +++ MO–924 200W mool

‘-. .

05/2019815:38 Kft 1 Ptu{b &7Kl
~-i&l(Y REV. o

A-0004-1
Page: I

LABCORE Data Entry Ternplate for Worklist# 24096

Analyst: ~~~, Instr.nmnti ICPO1-~ @.f~~’5f Book# 7~~ffG

Method: LA-505 -KAl~ Rev/Mod C-~
d.s-4’?r

JWorklist Comment: I P AN-101 (DIRECT)

S Type Sample# RA Test matrix Gxoup# Project

1 ICV @ICP -QC QC

2 ICB c21CP-QC QC

3 LLS QICP-QC QC < <

4 ICSA @ICP -QC QC

5 ICSAB @ICP-QC QC

6 SERDIL S98TO01362 O D @ICP-DOl LIQUID

7 SAMPLE S98TO01362 O D @ICP-DOl LIQUID
Analytes Requested:AG-D-01 , AL-D-01 ,

BE-D-01 , BI-D-01 ,
CR-D-01 , CU-D-01 ,
MG-D-01 , MN-D-01 ,
P-D-01 , PB-D-01 ,
SM-D-01 , SR-D-01 ,
ZN-D-01 , ZR-D-01

8 DUP S98TO01362 O D @ICP-DOl LIQUID

11 CCB QICP - QC QC

12 SAMPLE S98TO01363 O D QICP-DO1 LIQUID

Analytes Requested:AG-D-01, AL-D-01,
BE-D-01, B1-D-01 ,
CR-D-01 , CU-D-01 ,
MG-D-01 , MN-D-01 ,
P-D-01 , PB-D-01 ,
SM-D-01 , SR-D-01 ,
zN-D-01 , ZR-D-01

98000238 AN-101
AS-D-01 , B-D-01
CA-D-Ol , CD-D-01
FE-D-ol , K-D-ol
Mo-D-ol , NA-D-01
S-D-01 , SB-D-01
TI-D-01 , TL-D-01

9800023!3AN-101
AS-D-01 , B-D-01
CA-D-01 , CD-D-01
FE-D-ol , K-D-ol
MO-D-Ol , NA-D-03.
S-D-01 , SB-D-01
T1-D-01 , TL-D-01

GRAB 1
, BA-D-01 ,
, CE-D-01 , CO-D-01 ,
, LA-D-01 , LI-D-01 ,
, NE-D-01 , N1-D-01 ,
, SE-D-01 , SI-D-01 ,
, U-D-01 , V-D-01 ,

GRAR1
, BA-D-01 ,
, CE-D-01 , CO-D-01 ,
, LA-D-01 , LI-D-01 ,
, ND-D-01 , NI-D-01 ,
, SE-D-01 , S1-D-01 ,
, U-D-01 , V-D-01 ,

v22&4z-f4 :

5/2 7/f’ ‘
S = WorklistSlot Number, R = Replicate Number, A = Aliquot Code.
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05/26/98 11:23 f3509 372 2.92_9_._ WESTINGHOUSE +++ MO–924 200W @oo2

.. ..
131vF-/(f3qD ‘-=%0.0

05/20/98 15:38
A-0004-1

Page: 2

LABCORE Data Entry Template for Workht# 24096

s me Sample# R A Test

13 DUP S9STO01363 O D @ICP-DO1

14 SAMPLE S98TO01364 O D @ICP-DOl
Analytes Requested: AG-D-01

BE-D-01
CR-D-01
MG-D-01
P-D-oi
SM-D-01
zN-D-01

15 DUP S98TO01364 O D @ICP-DO1

16 ICSA @ICP-QC

Matrix

LIQUID

LIQuID
, AL-D-01 ,
, BI-D-01 ,
, CU-D-01 ,
, MN-D-01 ,
, PB-D-01 ,
, SR-D-01 ,
, ZR-D:O1

,,, >
LIQUID

2C

GrOup# Project

98000238 AN-101
AS-D-01 , B.D.01
cA-D-ol , cD-D.01,
FE-D-01 , K-D-ol
MO-D-01 , NA-D-01
S-D-01 , SB-D-01
TI-D-01 , TL-D-01

GRAB1
, BA-D-01 ,
, CE-D-01 , CO-D-ol ,
, LA-D-01 , LI.D-01 ,
, ND-D-01 , NI-D. oI ,
, SE-D-O1 , SI-D.01 ,
, U-D-Ol , V-D-01 ,

17 ICSAS (31 CP-QC QC

18 CCV @ICP-QC QC

19 CCB @ICP-QC QC

Final page for worklist # 24096

Analyst Signature Date

Dala Ent~ Commen[s:

S= Worklist Slot Number, R =Replicate Number, A =Aliquo[ Code.
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.–.——
05/26/98 11:24 ~509 372 2929 ___ WESTINGHOUSE ->++MO–924 200W khoo3

,. w-~ REV. O

AnalysisReport Summary Tue 05-26-9S11:58:49AM page 1

#---

—
—

SampleName File Method Date Time OPIDTypeMode---------------------------------------------------------- -----

ICV
ICB
LLS
ICSA
ICSAB
s9STO01362L
S9STO01362–
s98TO01362D
S9ST001362-A

s98Tow’36FAX--
s98TOO1362_X
s98TOO1362~AX
Ccv
cCB
S98TO01363
S98TO01363D
S98TO01364-
S98TO01364D
ICSA –
ICSAB
Ccv1
SCB–l

980526A ICP2
980526A ICP2
980526A ICP2
980526A ICP2
980526A ICP2
980526A ICP2
980526A ICP2
9S0526A ICP2
9S0526A ICP2

&
‘____9%0’$26A—Te~

980526A ICP2
980526A ICP2
980526A ICP2
980526A ICP2
980526A ICP2
980526A ICP2
980526A ICP2
980526A ICP2
980526A ICP2
980526A ICP2
980526A ICP2
980526A ICP2

-(%=-h.,..’’”%

I

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLoGIST/CHEMIST TH
d&3?dPLETED/VERIFIEDTHE CALIBRATIOWANALYSIS ON PAGES #TO .



05/26/98 11:24 @509 372 2929 WESTmGHOls~ +++ MO–924 200W

. . W$-m REv. ()
And ysis Report Averages Tue 05-26-9811:58:49A34 page 2

# SampleName Ag Al As B Ba Be--------------------------------------------------------------------.--
ICV 4.8502 4.8643
ICB ;6;:;;5
LLS

.00858

ICSA
.11541

.00112
ICSAB

245.44
.96771 244.40

s98To01362L 1.6049 1289.7
S98TO01362- 1.4118 1276.5
S98TO01362D 1.3254 1255.6
S98T001362–A 48.077 1315.7

* ..~

S98TO01362~
S98T001362-AX 4892.1 6268.7
Ccv 4.8735
GCB

4.8992
.00026 .01559

S98TO01363 7.3555 9376.0
s98TO01363D 8,0564 9484.5
S98TO01364– 8.9245 10016.
s98’2001364_D 8.7016
ICSA

9973.6
.00426 247.26

ICSAB .96774 246.41
Ccv 1 :.;;;; :o;;~;
CCB~l

4.9235
.00001
.10074
.00227
.47200
.02628
.01210
.03605
50.067

-46,.
.054~8
5199.2
5.::::

.02214

.00772
,34829
.37968
.00232
.48234
:.:::;

4.:;;;

.01079

.00056
,48598
.11860
.04981
.05214
52.403
LLx35---

5074.6
5.0928
.00051
.42946
.48525
.46700

:;:2+:
.49541
~o;:::

# SampleName Bi Ca Cd Ge co Gr-----------------------------------------------------------------------

1 IcV
: :::

4 ICSA
5 ICSAB
6 S9STO01362L
7 S98TO01362-
8 s98TO01362D
9 S98T001362-A

–M%W8WW13 ~
–Hc-s98Te&B6f2Ax
12 s98TO01362W
13 s98TOO1362~AX
14 Ccv
15 CCB
16 s98TO01363
17 S98TO01363D
18 S98TO01364–
19 s98TOO1364_D
20 ICSA
21 ICSAB
22 Ccv 1
23 CCB~l

4.8070
4)3:2

;4::;;4

23,644
23.140
23.105
73.214

>,

5119.6
4.;;;;

200.16
202.36
230.24
229.62
;ig~:~l

4.9313
.00072

FJloo4

gwf
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05/26/98 11:25 ~509 372 2929 .wIsTINGHOU.SE+++MO–924200W

~M~-ww REV. O

AnalysisReport Averages Tue 05-26-9811:58:49AM page 3

# gampleName Cu EU Fe K La Li----------------------------------.-----.------------------------------

1
2

i
5

$
8

–J
–-:;

13
14

::
17
18
19
20
21
22
23

#---

ICV
ICB
LLS

4.7264 .00365

.uO*u>
48.778

.C

.30671

.39748

.25125

.38305

.00392 ------

.48331 ;o~;~~6
4. S363
.00071 -.00015

4.7254
.00096
.10088
93.165
92.478
.60627
.42223
.60509
49.635
-b8SKF%-

4900.4
4.7999
.00076
3.2334
3.5762
3.5345
3.4632
93.490
93.289
4.8486
.00101

4.9949
.03637
.44430
.20286
.14447
708.57
696.01
680.34
731.73

-3-225
698,98
5888.2
Si::;$

3030.5
3062.6
3707.5
3662.o
.17125
.12150
5.1309
.12272

SampleName Mg Mn Mo Na Nd Ni
----------------------------------------------------........ ........

1 ICV 4.9856
: ::; ;;:;:;

4 ICSA 255.18
5 ICgAB 253.65
6 S98TO01362L 4.0760
7 S98TO01362- .78391
8 s98!?001362D .53497
9 S98T001362-A 51.626

–Hn398TOO~~
12 s98TOO1362_K
13 S98TOO1362~AK 5301.9
14 Ccv 5.0397
15 GCB .01490
16 s98TO01363 1.6594
17 S98TO01363D 5.6520
18 S98TO01364– 3.8174
19 s98TOO1364_D 2.6254
20 ICSA 256.98
21 ICSAB 255.73
22 Ccv 1 5.0763
23 CCB~l .00964

g-w-w
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05/26/98 11:26 @509 372 2929 WESTINGHOUSE +++ MO–924 200W

*$-W REV. o

AnalysisReport Averages Tue 05-26-9811:58:49AM page 4

SampleName P Pb s Sb Se Si---------------------------------------------------------------------

4.9466
.00086

Q:;;;:;

-.00208
17.375
17.000
16.776
69.229

5125,.1
4.9813
-.00026
32.236
33.901
38.521
40.928
-.00410
-.00651
5.0342
,00233

# SampleName sln Sr Tb Ti T1 u--------.----------------------------------------.---------------------

9.6120
-W;:2

-.08301
-.08139
-.15684
1.4122
3.2162
101.00

9611.2
9.7599
-.02315
-2.8359
y&7

7.1376
-.12813
-.14966
9.8554
-.01518

@loo6
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05/26/98

,.

.Analysis Report

1:28 f3509 372 2929 WESTINGHOUSE +++ MO–924 200W BO07

~~-~ REV. (j

Averages Tue 05-26-9811:58:49AM page S

# SampleName v Y Zn Zr
------------------------------------------------------------------..---
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f’
W-$6@ REv. O

fi-d .& (JC9>=?x-1 7%7--
05/2619807:02
A-0004-1

Page: 1

LABCORE Data Entry Template for WorkIist# 24204

Analysti B= 6-< In8trumellti ICPNLSI Book# >),~b-~

Method: LA-506-1O1 RevlMod ~-~

Worklist Comment: ICP/MS AN-101 GRAB (DIRECT)

S Type Sample# R A Teat Matrix Grcmp# Project

1 ICV OMSU23 S

oMSU-A1

u @MSU-Al

4 SAMPLE S9STO01365 O @MSU-Al
Analytes Requested: U233-A1

5 DUP S98TO01365O @MsU-Al

6 SPK S98TO01365 O ~MSU-Al

7 SAMPLE S98TO01366 O @MSU-Al
$malytes Requested: U233-AI

LIQUID

w234 -Al ,

LIQUID

LIQUID,;”!:

LXQtiIQ
, U234-A1 ,

‘98000238 AN-101
U235-A1 , U236-A1

i8000238 AN-101
U235-A1 , U236-AI

9800023S AN-103.

8 DUF S98TO01366 O @MSU-Al LIQUID
..:

9 SAMPLE S98TO01367 O @MSU-Al LIQUID
Analytes Requested: U233-A1 , IFE3’4-&l.;;1.$??k5-Al, U236-A1

GRAE? 1

, u23S-A1

GRAB1
, u23S-A1

GRAB 1
, u238-A1

10 DUP S98TO01367 O @MSU -Al

11 Ccv @MSU23 S

12 CCB @MSU-Al

LIQUID ‘- “’
1... ,.

QC

LIQUID

:,

Final page for vwwklist # 24204

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



worklistdata2Version2.009130198
10119/9814:42

$f$dF-W40 REV, O Page: 1

LABCORE Completed Worklist Report for Worklist# 24204

AnalyW bjg Instrument: ICPMS1 BOOM 7/A 1~-P

Method LA-506-1O1 Rev/Mod ~

Worklist Comment: ICP/MS AN-101 GRAB (DIRECT)

SeqType SamPle#R A Test Matrix Actual Found DL or Ileld Unit

1 1(TV

2 ICE

2 lCB

2 lCB

2 lCB

2 Ica

3 SAMPLE

3 sAl@LE

3 SAMPLE

3 SAMPLE

3 SAUPLE

4 DUP

DUP

DUP

DWP

DUP

SPK

SPK

SPK

SPX

5 SPK

6 SAMPLE

6 SAMPLE

6 SAWPLE

6 SAMPLE

6 SAWPLE

7 DUP

7 DUP

7 DUP

7 DUF

7 DUP

8 SAMPLE

8 SAMPLE

8 SAXPLE

8 .9AIKPLE

8 SAMPLE

9 DUP

9 D(IP

9 DVP

9 DUP

9 DUE

0

0

0

0
0

0

S98’20013650

S98TO01365 O

s98TOO1365 O

S98TO01365 0

S98TO01365 O

s98TO01365 0

S98TO01365 0

s98T001365 0

s98T001365 0

s98’7001365 O

S98TO01365 0

S98TO01365 O

s98TO01365 O

s98T001365 0

s98TO01365 O

s98TO01366 O

s98’70013660

S98TO01366 O

s98TOO1366 O

s98TO01366 O

s98’CO013660

s98TO01366 O

s98TO01366 0

S98TO01366 O

s98TO01366 O

s98T001367 0

s98TO01367 O

s98TO01367 O

s98T001367 0

s9STO01367 O

s98TO01367 0

s98T001367 O

s98TO01367 0

S98TO01367 O

s98T001367 O

@MSU238

m.su-r.l

WSU-AI

@Isu-Al

m.su-al

@Xsu-Al

@M517-Al

W.-AI

@Msu-Al

mm-la

@M.5u-11

@Msu-Al

asu-xl

msu-m

$&l&Xl-al

@Wsu-Al

@zt.5u-Al

@Msv-A1

@a&su-Al

WSU-AI

@Xsu-Al

@Isu-Al

e?lsw-u

@Msu-Al

adsu-a

@Msu-Al

facsu-Al

@4su-Al

esfsu-m

@Msv-al

m.9u.Al

MS.-AI

Wsu-?.l

@Lsu-Al

@easv-al

@MsD.Al

131isu-x

@l.5u-Al

@alsu-al

@Hsu-Al

‘ztfsu-Al

u238 QC

u233-A1 LIQUID

IJ234-AI LIQUID

u235-AI LIQUID

U236-AI LIQUID

u238-Al LIQUID

U233-Al L1OU1D

U234-Al LIQUID

U235-Al LIQUXD

u236-AI LIQUID

U238-Al LIQUID

U233-Al LIQUID

U234-Al L’IQUID

U235-AI LIQUID

U236-AI LIQUID

U238-AI LIQuID

u233-W LIQUID

u234-AI LIQUID

U235-Al LIQUID

LT236-AI LIQUID

u238-?.I LIQUID

U233-AI LIQUID

U234-I.ILIQUID

U235-Al LIQUID

U236-Al LIQUID

L1238-Al LIQUID

U233-AI LIQUID

U234-Al LIQUID

U235.Al LIQUID

U236-A1 LIQUID

U238-AI LIQUID

U233-Al LIQUID

U234-AI LIQUID

U235-Al LIQUID

U236-xI LIQUID

V238-Al LIQUID

U233.x SIQUID

u234-AI LIQUID

u235-AI LIQUID

U236-Al &IQUID

U238-AI.LIQUID

0.020

1

1

1

1

1

N]A <

WA <

N/A .

N[A <

N/A

<1.29.-2

<2.36.-2

<2.10.-2

<1.30--2

2.50.+00

N/A
&/A
&/#?
qh
80.2

WA <

F.VA <

No. <

N/A <

N/A

<5.29e-2

<9.68.-2

<8.63.-2

<5.34.-2

1.36.+01

WA <

WA .

WA

WA <

W?.

<5.29e-2

<9.68*-2

1.02.-01

<5.34.-2

1.49.+01

2.07e-Q2

<3.22.-6

<S.89e-6

<S.25.-6

<3.25.-6

.6.44.-6

1.291.-02

2.360e-02

2.105.-Q2

1.302.-02

2.498.+00

<1.29.-2

<2.36.-2

<2.10.-2

<1.30,-2

2.57.+00

9.S1.-05

5.16.-03

5.66e-01

1.12.-02

8.03.+01

5.291.-02

9.676=-02

8.629.-02

5.340.-02

1.L358e+01

<5.29.-2

<9.68.-2

9.54.-02

.5.34.-2

1.48.+01

5.291=-02

9.676.-02

1.019e-01

5.340.-02

1.495e+01

<5.29.-2

<9.68.-2

9.70.-02

<5.34*-2

1.48.+01

103.500 % Recovery

.9/-

.9/=

.9/-

.9/-

.9/m

1.29e-002 WJlti

2.36e-002 vglti

2.10+-002 .g/ti

1.30e-002 ug/ti

2.58.-002 rig/m

RPD

R2D

P.PD

RPD

2.761 RPD

% RecQv.lY

% Recovery

% Recovery

% Ile..v.rq

100.125 % Reaoverr

S.29e-002 ug/LuL

9.68=-002 ug/zuL

~.63e-002 wlti

5.34.-002 uLT/ti

o.106 ug/ML

F.m

RPD

P.PD

RPD

a.451 mD

5.29--002 ug/mL

9.68.-002 tlg/lQL

a.63e-002 uglzm

5.34--002 uglti

o.1~6 ug/lQL

RPu

ml)

5.02s RPD

RFD

0.673 RPD

Unitsshownfor QC (BLKIBKG)may not reflect the acttuzlunits.
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worklistdata2 Version 2.0 09[30198

1011919814:42

Page: 2
W-1640 REV.o

LABCORE Completed Worklist Report for Worklist# 24204

SeqType SamPle#R A Test Matrix Actual Found DL orYieldUnit _
10 cm o @3fsu238 U238 QC 0.020 2.00.-02 100.000 % Recov.=y

11 CCB 0 WU-AI u233-AI LIQUID 1 <3.22.-6 .gla

11 CcB 0 -u-M U234-.U LIQUID 1 <5.89.-6 .9/mL

11 CcB 0 WU-AI L!235-AI LIQUID 1 <S.25.-6 u$/mL

11 C.2B o @M5U-X u236-Al LIQUID 1 <3.25.-6

11 cm

.9/- .

0 @$Jsu-11 u238-AI LIQUID 1 <6.44e-6 Wla

Find page for worklist# 24204

Analyst Siguature Date Analyst S@ature Date

Unitsshownfor QC (BLKIBKG)may not rtflect the actual units.
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d.,
lCP MS Pars::r HNF-1640 REV. O

ISO_U Method -Definitions and Calculations

Drrtafi!e requirements:
Tbc method in each section is idcn(ificd bylhcline
Mcthod=ISO_U

. .

Theb~ckgroundisidentifiedbylhcIinu
Conmrent=background
or
Comnlent=BACKGROUND
Thefirsthvosectionsofthefilewillcon[ainIhcbackgroundirrfornwtion.

IfModc=IRthentheavgcolumnintheRcsnltssectioncontainsisotoperatiovalnes.ffModc=C”ONC,
thentheavgcolumncontainsconcentrationvaluesforU235andU238inppb.IkerestarefRvalues.

Dilutioufactors(ifnotequalto1.0)arcontheconnncntlineforeachtrayslot.
Comment=xdf(orDF)wherexisIhcdila(ionfactor
Ifthccommentisblank.thedilutionfactoris1.0.

Concentration calcrdation:
IftheanalytcisnotU235orU238.thenthecajetilationforeachanalyteisasfollows:
conccnlration(arudytc)= concentration(U235)+IIR(analvte)-BackzromrdIR(analvte)I

[IR(U235)-Background1R(U235)]* 100W......,...

U235andU238resultsaredividedby/000toconverttheunitstoppm.

DetectionLimitcalcrdatim:
Iftheresultislessthanthedetectionlimit.thentheresultisrepkrccdbythedetectionlimitandihcrange
fieldissetto‘<’. “-

Thedetectionlimitforallmralytcsix
DetectionLimit= 15*Backuoundstddev(anahlexl*[ICVConcentration@235).1
(analytcx) ([lCVIR(U235)]-[B~ckground1R(U235)])* 1000

Inaddition.allcalculationsarccorrectedfordigestanddilutionfactors.

Spikc!z:
SpikeresultswillonlybccalctdatcdforU238.
TbcsamplecontributiontothespikeiscalculatedbythesamenrcthodusedforIheActinidcmethod
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.,
Analysis Report

Method: MS_TUNE sample Name:
Comment:

Run Time: 05/27/98 10:00 Type:

Elem
Line

In[l15]
115/pulse

Units
cts/s

Avg
137700.

- Stddev
2502.

%RSD 1 Qlo

#1
#2
#3
#4
#5
#6
#7
#8
#9
#lo

ms - tune

Unk

HNF-$twwoO

o~/27/98 10,01,18 page 1

OPerator: bjg

Mode: INT Corr.Fact: 1.000000

138100.
141700.
139200,
139100,
132600.
136800.
139600.
137400.
135700.
136500.

fg,ex%

SIGWURE AEJCVEREPRESENTS CHEMICALTECHNOLOGISTICHEMISTTHAT
COMPLETEDIVERIFIED THECALIBRATIONIANALYSIS oNpAGEs@o=



.,, MMF-M40 REV, O I
Analysis Report 05/27[98 10:03:30 page 1

Method: MS TuNE Sample Name: ins-tune— Operator: bjg
Comment:

Run Time: 05/27/98 10:02 Type: Unk Mode: INT Corr.Fact: 1.000000

Elem In[l15]
Line 115/pulse
Units Ctejs
Avg 133900.
Stddev 2452.
%RSD 1.831

#1
#2
#3
#4

#s
#6

#7
#8
#9

137200.
131600.
131900.
135200.
137500.
132S00.
135.700,
132400.
131200.
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.,

Analysis Report

Method: ISO_U Sample Name:
Comment: background
.RunTime: 05/27/98 10:16 Type:

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

eta/s
.82o5
.1086
13.23

.9872

.8554

.7028

.7967

.7586

Ir [193]
193/pu16e

cts/s
14.010

.202
1.4412

14.182
14.028
14.229
13.772
13.841

HNF-WREV,O

blank

Unk

U_[2341
234/Pulse

Cts[s
.823o
.1986
24.13

.7404

.7129

.5974
1.017
1.048

05/27/98 10:17:31

operator: bjg

Mode; IR COrr.Fact: 1.

U_[235]
235/Pulse

cts/s
.7503
.1771
23.60

.8814

.4990

.6325

.9076

.8309

U_[236]
236/pulse

ct?3/s
,7345
.1096
14.92

.8109

.7841

.7379

.5446

.7947

page 1

000000

u_[238]
238/pulse

cts/s
2.148
.217

“1O.12

2,045
2.424
2.214
2.215
1.842



.,
Analysis Report

Method: ISO-U Sample Name: blank
Comment: background
Run Time: 05/27/98 10:16 Type: Unk

Elem u_[233] U_[234]
Line 233/pulse 234/pulse
Units ppb ppb
Avg .8205 .8230
Stddev .1086 .1986
%RSD 13.23 24.13

#l .9872 .7404
#2 85s4 .7129
#3 .7028 .5974
#4 .7987 1.017
#5 .7586 1.048

Int. Std. Ir [1931
Line 193/pulse
Units cts/s
Avg 14.010
Stddev .202
%RSD 1.4412

Hw-wo REV.o
05/27/98 10:17:38 page 1

operator: bjg

Mode! CONC Corr.Fact: 1.000000

u_[235] U_[236] U_[238]
235/pulse 236/pulse 238/pulse

ppb ppb ppb
.0002 .7345 .0003
.0003 .1096 :0005
148.1 14.92 173.6

.0005 .8109 .0000
-.0003 .7841 .0009
.0000 .7379 .0004
.0005 .5446 .0004
.0004 .7947 :.0004

#l 14.182
#2 14.028
#3 14.229
#4 13.772
#5 13.841
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Analysis Report

Method: ISO_U Sample Name: iSO_U
Comment: check standard 100 ppb
Run Time: 05/27/98 10:18 Type: Unk

EleIn u_[233] u_[234]
Line 233/Pulse 234/pulse
Units cts/s cks/s
Avg 7.185 4.228
Stddev .363 .483
%RSD 5.059 12..43

#1 7.059 4.612
#2 6.926 3.445
#3 7.542 4.124
*4 6.800 4.341
#5 7.598 4.617

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

#4

#5

Ir[193]
193/pulse

cts/s
13.841

.262
1,8939

1’4.095
14.07’7
13.458
13.823
13.754

Mode: IR

U_[235]
235/pulse

cts/s
370.9
10.8

2.924

364.7
361.6
383.4
382.1
362.9

Operator: bjg

I
page 1

Corr.Fact: 1.000000

U_ [236] U_[238]
.236/pulse 238/pulse

cts/s cts/s
8.499 46160.
.818 864.

9.627 1.872

8.052 45910.
8.738 45910.
9.102 47690.
9.296 45690.
7.307 45600.

132
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Analysis Report

Method: ISO_U Sample,Name: iSo_U
Comment: check standard 100 ppb
Run Time: 05/27198 10:18 Type: Unk

Elem u_ [2331 u_[234]
Line 233/pulse 234/pulse
Units ppb ppb
Avg 7.185 4.228
Stddev .363 .483
“%RSD 5.059 11.43

#l 7.059 4.612
#z 6.926 3.445
#3 7.542 4.124
#4 6.800 4.341-
#5 7.598 4.617

Int. Std. Ir [1931
Line 193/pulse
Units Ctsjs
Avg 13.841
Stddev .262
%RSD 1.8939

#1 14.095
#2 14.077
#3 13.458
#4 13.823
#5 13.754

MMF-WO REV.o I
05/27/96 1o:19:53 page 1

Operator: bjg

Mode: CONC corr.Fact: 1.000000

u_[235] U_ [236] U_[238]
235/pulse 236/pulse 238/pulse

ppb ppb ppb
.7294 8.499 98.77
.0214 .818 ‘1.85
2.929 9.627 1..973

.7171 8.052 98.23

.7111 8.738 98.23

.7540 9.102 102.0.75149.296 97.77

.7136 7.307 97.58

I
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Analysis Report

Method: ISO_U Sample Name: icv
Comment: direct
Run Time: 05/27/98 10:32 Type: Unk

Elem u_[233] u_[2341
Line 233/PuIse 234/pulse
Units cts/s cts/s
Avg 2.032 1.167
Stddev ;332 .336
%RSD 16.36 28.75

#1 1.898 1.110
#2 1.929 1.251
#3 1.772 .6381
#4 1.945 1.548
#5 2.614 1.289

Int. Std. Ir[193]
Line 193/pulse
Units cts/s
Avg 13.983
Stddev .079
?RSD ;56733

#l 13.965

#2 13.994
+!3 14.105
#4 13.885
#5 13.966

HN$-i@40 REV. O
05/27/98 10:34:00

Mode: II?

U_[235]
235/Pulse

cts/s
34,46
1.02
2.954

33.26
35.09
34.60
33.63
35.73

Operator: bjg

\
page 1

Corr.Fact: 1.000000

U_[236] U_[238]
236/pulse 238/pu~se

cts/s cts/s
4.041 9673.
.432 170.

10.68 1.759

3.724 9753.
4.073 9837.
4.218 9555.
4.645 9784.
3.544 9436.

I

13’3
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Analysis Report

Method: ISO u Sample IVame:icv
Comment: di;ect
Run Time: 05/27/98 10:32 Type: Unk

Elem U_[233] U_[234]
Line 233/pulse 234/pulse
Unite ppb ppb
Avg 2.032 1.167
Stddev .332 .336
%RSD 16.36 28.75

#1 1.898 1.110
#2 1.929 1.251
#3 1.772 .6381
W 1.945 1.548
#5 2.614 1.289

Int. Std. Ir[193]
Line 193/pulse
Units cts/s
Avg 13.983
Stddev .079
%RSD .56733

Mw-w REV.o I

05/27/98 10:34:07 page 1

Operator: bjg

Mode: CONC Corr.Fact: 1.000000

U_[235] U_[236] U_[238]
23S/pulse 236\Pulse 238/pulse

ppb ppb ppb
.0666 4.041 20.69
.0020 .432 ,36 I
3,009 10.68 1.759

.064.3 3.724 20.86

.0679 4.073 21.04

.0669 4.218 20.44

.0650 4.645 20.93

.0691 3.544 20.19

#1 13.965
#2 13.994
#3 14.105
#4 13.885
#5 13.966

. ..=



MM$-WO REV. O

Analysis Report 05/27/98 10:40:31 page 1

Method: 1S0 U Sample Name: icb Operator: bjg
Comment: di~ect
Run Time: 05/27/98 10:39 Type: Unk Mode: IR Corr.Fact: 1.000000

Elem u_[233] u_[234] u_[235j U [236] U_[238]
Line 233/puIse. 234/pulse 235/pulse 2367Pulse 238/pulse
Units cts/s cts/s cts/s Cts[s Ctsls
Awg .-?774 .6490 .7911 .6988 1.900
stddev .1825 .2035 .0533 .2521 .2o3
%RSD 23.48 31.35 6.738 36.07 10.69

#l .5579 .4533 .8369 .5231
#2

1.569
.8085 .9555 .8452 .4777 1.911

#3 .6248 .6615 .7351 1.103 2.021
#4 .9109 .7007 .7357 .7707 2.102
#5 .9848 .4742 <8025 .6201 1.897

Int. Std. Ir [193]
Line 193/pulse
Units cts/s
Avg 13.906
Stddev .368
%RSD 2.6456

#1 14.339
#2 13.606
#3 13.604
#4 14.272
#5 13.708

I
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Analysis Report

Method: ISO_U sample Name: icb
comment: direct
Run Time: 05/27/98 10:39 Type: Unk

Elem u_[233] U_[234]
Line 233/pulse 234/pulse
Units ppb ppb
Avg .7774 .6490
Scddev .1825 .2035
kRSD 23.48 31.35

#1 .5579 .4533
#2 .8085 .9555
#3 .6248 .6615
#4 .9109 ,7007
#5 .9848 .4742

Int. Std. Ix [193]
Line 193/pulse
Units cts/s
Avg 13.906
Stddev .36a
%FLSD 2.6456

#1 14.339
#2 13.606
#3 3.3.604
#4 14.272
#5 13.708

I
HWF-M40REV. o

05/27/98 10:40:37 page 1

operator: bjg

Mode: corJC Corr.Fact: 1.000000

U_[2351 U_[236] U_[238]
235/pul-ae 236/pulse 238/pulse

ppb ppb ppb
.0003 .6988 -.0003
.0001 .2521 .0004
33.25 36.07 165.6

.0004 .5231 -.0010

.0004 .4777 -.0002

.0002 1.103 .0000

.0002 .7707 .0002

.0003 .6201 -.0003

I
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Analysis Report 05/27/98 10:51:20 page 1

Method: 1S0 U Sample Name: s98tOO1365 Operator: bjg
Comment: 40~0 df
Run Time: 05/27/98 10:49 Type: Unk

Elem U_[233] U_[234]
Line 233/pulse 234/pulse
Units cts/s cts/s
Avg .7139 .7370
Stddev .0932 .1753
%RsD 13.06 23.78

#1 .7677 1.024
#2 .6285 .6654
#3 .780S .5577
#4 .7949 .6814
?45 .5976 .7570

Int. Std. 11[193]
Line 193/pulse
Units Cts[s
Avg 13.282
Stddev .443
%RSD 3.3358

#1 13.678
#2 13.525
#3 13.448
*4 13.209
#5 12.550

Mode: IR

U_[235]
235{pulse

cte/s
2.787
.265

9.489

2.888
2.329
3.012
2.839
2.869

Corr.Fact:

U_ [236]
236/pulse

Cts[s
.7121
.2353
33.05

.8042

.4806

.6321

.5678
1.076

1.000000

U_[238]
238/pulse

Ctsjs I

293.2
7.5

2.574

284.o
290.0
292.7
294.8
304.6

3.38



Analysis Report

Method: ISO_U Sample
Comment: 4010 df
Run Time: 05/27/98 10:49

Elem U_[233]
Line 2331pulse
Units ppb
Avg .7139
Stddev .0932
%RSD 13.06

#1 .7C77
#2 .6285
#3 .780.9
#4 .7949
#5 .5976

Int. Std. Ir[193]
Line 193/pulse
Units cts/s
Avg 13.282
Stddev .443
%RSD 3.3358

#1 13.678
#2 13.525
#3 13.448
#4 13.209
#5 12.550

Name: s98tOO1365 Operator: bjg

Type: m-k

U_[234]
234/puIse

ppb
.7370
.1753
23.78

1.024
.6654
.5577
.6814
.7570

Mode: CONC Corr

U_[235] U_[236]
235/pulse 236/pulse

ppb ppb
.0042 .7121
.0005 .2353
12.26 33.05

.0044 .8042

.0033 .4806

.0047 .6321

.0044 .5678

.0044 1.076

.Fact: 1.000000

U_[238]
238/Ewlse

ppb
.6230
.0161
2.591

.6o33

.6161

.6219

.6265

.6474

I
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HNF-WO REV. O I

Analysis Report 0S/27/98 10:54:04 page 1

Method: IsO_U Sample Name: s98tOO1365_d i
Comment: 4010 df
Run Time: 05/27/98 10:52 Type: Unk

Elem U_[233] U_[234]
Line 233/pulse 234/pulse
Units cts/s cts/s
Avg .5282 .5510
Stddev .1163 .1492
%RSD 22.02 27.08

#1 .6615 .6226
#2 .6137 .5728
#3 .5095 .6271
#4 .49+2 .2883
#5 .3623 .6440

Int. Std. Ir[193]
Line 193/pulse
Units cts/s
P.vg 12.478
Stddev .316
3RSD 2.5332

#1. 12.8.49
#2 12.22.1
#3 12.758
#4 12.140
#5 12.422

I
Mode: IR

U_[235]l
235/Puls~

cts/s
2.394
.51d

21.24

2.2181
2.087!
1.920!
3.213;
2.536:

Operator: bjg

Corr.Fact: 1.000000

U_ [236] U_[238]
236/pulse 238/Pulse

cts/s Cts[s
.8494 302.0 I.0727 11.0
8,.560 3.642

.8561 302.0

.9001 315.1

.9014 284.9

.8649 306.6

.7245 301.4

140



Hw-wo REV. () I

Analysis Report 05/27/98 10:54:10 page 1

Method: 1S0 u Sample Name: s98tOO1365_d Operator: bjg
Comment: 40~0 df
Run Time: 05/27/98 10:52

Elem U_[233]
Line 233/pulse
Units ppb
Avg .52E12
Stddev .1163
%RSD 22.02

#l .6615
#2 .6137

#3 .5095
#4 .4942
#5 .3623

Int. Std. Ir[193]
Line 193/pulse
Units cts/s
Avg 12.478
Stddev .316
%RSD 2.5332

#1 12.849
#2 12.221
#3 12.758
#4 12.140
#5 12.422

Type: Unk

2
U_[234]

34/pulse
ppb

.5510

.1492
27.08

.6226

.5728

.6271

.2883

.6440

Mode: CONC COrr.’Fact:1.000000

U_[2351 U_[236] U_[238]
235/Pulse 236/Pulse 238/pulee

ppb ppb ppb
.0035 .8494 .6418
.0010 .0727 .0235
28.91 8.560 3.666

.0031 .8561 .6419

.0029 .9001 .6698

.0025 .9014 .6053

.0051 .8649 .6516

.0038 .7245 .6405

I

“1
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Hw-m?o REV. o I
Analy9is Report OS/27/98 10:59:08 page 1

Method: ISO_U Sample Name: s98tOO1365_a

Comment: 4010 df
Run Time: 05/2~/95 10:57 TYPe: Unk

Elem U_[233] U_[234]
Line 233/pulse 234/pulse
Units Ctsjs cts/s
Avg .8329 1.476
StddeV .1826 .378
%RSD 21.93 25.58

#1 .9252 1.207
#2 .8908 3..665
#3 1+058 2.041
#4 .6329 1.345
#5 .6575 1.122

Int. Std. Ir [193]
Line 193/pulse
Units cts/s
Avg 12.828
Stddev .305
%RSD 2.3768

#1 12.430
#2 12.910
#3 13.230
#4 12.641
#5 12.927

klode:lR

U_[235]
235/pulse

cts/s
72.31
2.34

3.238

72.01
72.93
69.69
75.90
71.01

Operator: bjg

Corr.Fact: 1.000000

U_[236] U_[238]
236/pulse 238/pulse

cts~s cts/s
2.152 9651.
.323 358.

15.01 3.708

2.333 9838.
1.665 9621.
2.494 9516.
2.255 10120.
2.011 9161.

I

I



Mw-wo REV. o I

Analysis Report 05/27/98 10:59:18 page 1

Method: ISO_U Sample Name: s98tOO1365_~ Operator: bjg
Comment: 4010 df
Run Time: 05/27/90 10:57 Type: Unk

Elem U_[233] U_[23A]
Line 233/pulse 234/pulse
Units ppb ppb
Avg .8329 1.476
Stddev .1826 .37a
%RSD 21.93 25.58

#l .9252 1.207
#2 .8908 1.665
#3 1.058 2.041
%4 .6329 1.345
#5 .6575 1.122

Int. Std. _Lr[193]
Line 193/pulse
Units cts/s
Avg 12.828
Stddev .305
%RSD 2.3768

%1 12.430
#2 12.910
#3 13.230
#4 12.641
#5 12.927

Mode: CONC Corr.Fact: 1.000000

U_[235] U_[236] U_[238]
235/pulse 236/pulse 238/pulse

ppb ppb ppb
.1412 2.152 20.65
.0046 .323 .77
3.267 15.01 3.70s

5p’ic :

.1406 2.333 21.05

.1424 1.665 20.58

.1360 2.494 20.36

.1483 2.255 21.64

.1386 2.011 19.60

)@.)$

I

I
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W-wo REV. o I

Zkalyeis Report 05/27/98 11:07:00 page 1

Method: ISO_U Sample Name: s98tOO1366 Operator: bjg
Comment: 16441 df
Run Time: 05/27/98 II:OS Type: Unk

Elem U_[233] U_[234]
Line 233/Pulse 234/pulse
Units Cts,ls Ctals
Avg .6808 .6980
Stddev .1542 .1507
%RSD 22.65 21”.59

#1 .4368 .7644
#2 .7781 .B948
#3 <6161 .579s
#4 .7971 .5181
#5 .7738 .7331

Int. Std. Ir[193]
Line 193/pulse
Units ccs/s
AvcJ 12.871
Stddev .551
%RSD 4.2779

#1 13.736
*2 12.852
#3 12,943
*4 12.546
#5 12.277

U_[235]
235/pulse

Ctsls
3.175
.217

6.835

3.058
2.918
3.206
3.188
3.503

Corr.Fact: 1.000000

U_(236] U_[238]
236/pulse 238/pulse

cts/s cts/s
.8294 387.9
.1526 9.8
18.,40 2.531

.9828 373.6

.7781 396.4

.6567 382.0

.9963 395.1

.7331 392.7

I

I
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Uw-wlo REV. o

Analysis Report 05/27/98 11:07:06 page 1

Method: ISO_U Sample Name: s98tOO1366 Operator: bjg

Comment: 16441 df
Run Time: 05/27/98 11:05

Elem U_[233]
Line 233/Pulse
Units ppb
Avg .6808
Stddev .1542
%RSD 22.65

#1 .4368
++2 .7781
#3 .6181
#4 .7971
#5 .7’J3a

Int. Std. Ir[193]
Line 193/pulse
Units cts/s
Avg 12.871
Stddev .551
%RSD 4.2779

#1
#2
#3
#4
#s

13.736
12.852
12.943
12.546
12.277

Type: Unk

u_ [234]
234/pulse

ppb
.6980
.1507
21.59

.7644

.8948

.5795

.5181

.7331

Mode: CONC Corr

u_[235] U_[236]
235/pulse 236/pulse

ppb ppb
.0050 .8294
.0004 .1526
8.530 18.40

.0048 .9828

.0045 .7781

.0051 .6567

.0050 .9963

.0057 .7331

.Fact: 1.000000

u_[238]
238/pulse

ppb
.8258
.0210
2,544

.7950

.8438

.8131

.8410

.8359

%4!5



HW-KMO REV. O

Analysis Report 05/27/98 11:09:49 page 1

Method: 1S0 U Sample Name: s98tOO1366_d— Operator: bjg
Comment: 16441 df
Run Time: 05/27/98 11:07 Type: Unk

Elem U-[233] U_[234]
Line 233/pulse 234/puIse
Units cts/s cts/s
Avg .6749 .6758
Stddev .3719 .2192
%RSD 55.10 32.43

#l .s043 .9652
#2 1.262 .6918
?J3 .4569 .7892
#4 .3240 .4050
%5 .5278 .5278

int. Std. Ir [193]
Line 193/pulse
Units cts/s
Avg 12.284
Stddev .148
%RSD 1.2035

?$1 12.432
#2 12.287
?+3 12.038
#Q 12.346
#5 3.2.315

Mode: IR

U_[235]
235/pu18e

Ctsls
3.551
.387

10.89

3.821
3.581
3.987
3.361
3.005

Corr.Fact: 1.000000

U_[236] U_[238]
236/Pulse 238/pulse

cts/s cts/s
.7828 423.3
.1371 12.2
17.52 2.894

.6435 431.5

.8139 402.5

.9969 425.9

.6885 423.5

.7714 433.0

I

I



HNF-W340 REV. o
kalysis Report

I

05/27 98 11:09:55 page 1

Method: ISO_U Sample Name: s98tOO1366_d Operator: bjg

Comment: 16441 df
Run Time: 05/2’7/98 11:07

Elem U_[233]
Line 233/pulse
Units ppb
Avg .6-749
Stddev .3719
%RSD 55.10

#1 .s043
#2 1,262
#3 .4569
#4 .3240
%5 .5278

Int. std. Ir[193]
Line 193/pulse
Units cts/s
Avg 12.284
Stddev .148
%RSD 1.2035

#1 12.432
#2 12.287
#3 12.038
#4 12.346
#5 12.315

Type: Unk

U_[234]
234/pulse

ppb
.6758
.2192
32.43

.9652

.6918

.7892

.4050
,5278

I
Mode:

1

,ONC Corr.Fact: 1.000000

U_[235] u_[236] U_[238]
235/puIs~ 236/pulse 238/pulse

pp~ ppb ppb
.0054 .782e .9014
.0008 .1371 .0262
13.25 17.52 2.908

.0063 .6435 .9189

.0058 .8139 <8569

.0066 .9969 .9070
,0054 .6685 .9019
.0047 .7714 .9222

I
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HW-W40 REV. O
Analysis Report 05/27/98 11:12:12 page 1,

Method: ISO_U Sample Name: s98tOO1367
Comment: 16441 df
Run Time: 05/27/98 11:10 TyPe: Unk

Elem u_[233] U_[234]
Line 233/Pu~se 234/pulse
Units cts/s Ctsls
Avg .6494 .5847
Stddev .1071 .0798
%RSD 16.50. 13.65

#1 .6583 .6994
#2 .6963 .4915
#3 .6705 .5522
#4 .7528 .5547
#5 .4691 .6255

Int. Std. Ir [193]
Line 193/pulse
Units Cte/s
AVg 12.489
Stddev .29Q
%RSD 2.3196

#l 12.153
+/2 12.207
#3 12.677
#4 12.620
#5 12.790

Mode: IR

U_[235]
235/PuIBe

cts/s
3.794
.439

11.57

4.238
4.178
3.155
3.724
3.675

Operator: bjg

Corr.Fact: 1.000000

U_[236] U_ [238]
236/pulse 238/pulse

ct8/s cts/s
.7843 427.o
.0799 18.8
10.18 4.407

.7817 454.6

.7782 416.3

.7888 418.4

.6735 437.5

.8991 408.1

%48



Analysis Report

Method: ISO_U Sample
Comment: 16441 df
Run Time: 05i27i90 11:10

Elem U_[233]
Line 233/pulse
Units ppb
Avg .6494
Stddev .1071
%RSD 16.50

#1 .6583
#2 .6963
#3 .6705
#4 .7528
#5 .4691

Int. Std. Ir [193]
Line 193/pulse
Units cts/s
Avg L2.489
Stddev .290
%RSD 2.3196

#1 L2.153
#2 L2.207
?43 12.677
#4 12.620
#5 12.790

HNF-W40REV.O
1

05/27/98 11:12:18 page 1

Name: s98tOO1367 Operator: bjg

Type! Unk

U_[234]
234/pulse

ppb
.5847
.0798
13.65

.6994

.4915

.5522

.5547

.6255

Mode: CONC Corr.Fact: 1.000000

U_[235] U_[236] U_[238]
235/pulse 236/pulse 238/pulse

ppb ppb” ppb
.0062 .7843 .9093
.0009 .0799 .0403
13.88 10.18 4.428

.0071 .782-7 .9683

.0070 .7782 .6864

.0050 .7888 .8909

.0061 .6735 .9318

.0060 .8991 .8688

I

. ..-
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HNFW40 REV. o

IinalyiisReport 05/27/96 11:15:28 page 1

Method: ISO_U sample Name: 698toO1367_d Operator: bjg
Comment: 16441 df
Run Time: 05/27/98 11:13 Type: Unk

Elem U_[233] U_[234]
Line 233/pulse 234/pulse
Units cts/s cts/s
&vg .6930 .7639
Stddev .4276 .2017
%RSD 61.70 26.40

#1 .8458 .8055
+$2 .4256 .5803
#3 1.325 1.069
#4 .2069 .5794
#s .6619 .7860

Int, Std. Ir [1931
Line 193/pulse
Units cts/s

Avg 12.241
Stddev .4s8
%RSD 3.7453

#1 12.415
#2 12.924

#3 11.699

#4 12.081

#5 32.086

Mode: IR

U_[235]
235/pulse

Ctsls
3.640
.452

12.41

3.665
2.863
3.932
3.973
3.765

Corr.Fact:

U_[236]
236/Pulse

cts/s
.7880
.2562
32.51

1.087

.5029

1;026

.6208

.7033

1.000000

U_[238]
238/pulse

Cks/S I

421.7
7.7

1.s31

425.9
408.7
422.5
422.9
428.7

I

I
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14W-WKI REV. O

Analysis Report 05/27/98 1.1:15:34 page 1

Method: ISO_U Sample Name: s98tOO1367_d Operator: bjg
Comment: 16441 df
Run Time: 05/27/98 11:13 Type: TJnk

Elem U_[233] U_[234]
Line 233/Pulse 234/pulse
Units ppb ppb
Avg .6930 .7639
Stddev .4276 .2017
%IZSD 61.70 26.40

#1 .8458 ,8055
#2 .4256 .5803
#3 1.325 1.069
#4 .2069 .5794
#5 .6619 .7860

Int. Std. Ir[193]
Line 193/pulse
Units cts/s
Avg 12.241
Stddev .458
%RSD 3.7453

#1 12.415
#2 12..924
*3 11.699
#4 12.081
#5 12.086

Mode: CONC Corr.Fact: 1.000000

U_ [235] U_[236] U_[238]
235/pulse 236/pulse 238/pulse

ppb ppb ppb
.0059 .7880 .8981
.0009 .2562 .0165
15.02 32.51 1.840

.0060 1.o87 .9070

.0044’ .5029 .8701

.0065 1.026 .8998

.0066 .6208 .9006

.0062 .7033 .9129



H?W-1640 REV. O
I

Analysis Report 05/27/98 11:23:50 page 1

Method: 1S0 U Sample Name: s98tOO1365_l Operator: bjg
Comment: 20;50 df
Run Time; 05/27/98 11:20 Type! Unk Mode: IR Corr.Fact: 1.000000

Elem U_[233] U_[234]
Line 233/Pulse 234/pulse
Units Ctsls cts/s
Avg .6611 .6608
Stddev .2160 .1761
%RSD 32.67 26.65

#l .7445 .7445
#2 .7088 .5513

#3 .8929 .5823
#4 .649’7 .4968

#5 .3097 .9291

Int. Std. Ir[1931
Line 193/pulse
Units cts/s
Avg 12.867
Stddev .150
%RSD 1.1640

#l 12.760
#2 12.697
#3 12.879
++4 13.084
#s 12.915

U_ [235]
235/pulse

cts/s
1.144
.301

26.27

1.058
1.575
1.281
1.032
.7743

U_ [236] U_[238]
236/Pulse 238/pulse

cts/s cts/s
.5368 60.63
.1150 3.o6
21.43 5.050

.5486 63.71

.7o88 61.00

.3082 63.44

.s350 57.93

.5033 57.06

1s2



I14NF-W REV,O I
?inalysisReport 05/27/98 11:23:56 page 1

Method: ISO u Sample Name: s98tOO1365_l Operator: bjg
Comment: 20~50 df
Run Time: 05/27/98 11:20 Type: Unk Mode: CONC Corr.Fact: 1.000000

Elem U_[233] U_[234]
Line 233/pulse 234/PuIse
Units ppb ppb
Avg .6611 .6608
Stddev .2160 .1761
%RSD 32.67 26.65

#1 .7445 .7445
#2 .7088 .5513
#3 .8929 .5823
+i4 .6497 .4968
#s .3097 .9291

Int. Std. Ir[193]
Line 193/pulse
Units cts/s
Avg 12.867
Stddev .150
%RSD 1.1640

#1 12.760
#2 12.697
#3 12.879
#4 13.084
#5 12.915

U_[235] U_[236] U_[238]
235/pulse 236/pulse 238/pulse

ppb ppb ppb
.0010 .5368 .1254
.0006 .l.lso .0066
58.55 21.43 5.225

.0008 .5486 .1320

.0019 .7088 .1262

.0013 .3882 .1314

.0008 .5350 .1196

.0003 .5033 .1178

I

I
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I’lW-iwo REV. o
dnalysis Report 05/27/98 11:27:41 page 1

Method: ISO_U Sample Name: ccv .C)perator:bjg
Comment: direct
Run Time: 05/27/98 11:26 Type: Unk Mode: IR Corr.Fact: 1.000000

Elem
Line
Units
Avg
stddev
3RSD

m
#2

#3

#4
#5

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3
#4
*5

u_[233]
233/pulse

Cts/s
1.880
.419

22.32

2.035
2.038
2.416
1.396
1.514

Ir [193]
193/pulse

Cts/s
12.933

.343
2.6529

13.516
12.755
12.625
12.891
12.880

u_[234]
234/pulse

Cts/s
1.078
.343

31.84

.8878

.8624
1.584
.7758
1.281

U_[235]
235/pulse

cts/s
32.29
1.16
3.596

31.56
33.67
33.31
32.00
30.94

U_[236]
236/pulse

C!tsis
3.848
.508

13.21

4.180
3.332
4.158
3.256
4.309

U_[238]
238/pulse

cts/s
9359.
295.

3.148

8961.
9583.
9703.
9332.
9219.

1s4



Analysis Report

Method: ISO_U Sample Name: ccv
Comment: direct
Run Time: 05/27/98 11!26 Type: Unk

Elem u_[233] U_[234]
Line 233/pulse 234/pulse
Units ppb ppb
Avg 1.880 1.o78
Stddev .419 .343
%RSD 22.32 31.84

#1 2.035 .8s78
#2 2.038 .8624
#3 2.416 1.584
#4 1.396 .7758
#5 1.514 1.281

Int. Std. Ir [193]
Line 193/pulse
Units cts/s
AVg 12.933
Stddev .343
%RSD 2.6529

++1 13.516
#2 12.755
#3 12.625
#4 12.891
#5 12.880

HW$-W40REV.O I
05/27/98 11;27:48 page L

Operator: bjg

Mode: CONC Corr.Fact: 1.000000

U_[235] U_[236] U_[238]
235/~uIse 236/pulse 238/pulse

ppb ppb ppb
.0624 3.84S 20.02
.0023 .508 .63
3.667 13.21 3.149

.0609 4.180 19.L7

.0651 3.332 20.50

.0644 4.158 20.76

.0618 3.258 19.96

.0597 4.309 19.72

-.. . . . . ..- -----



UNF-wo REV. o
&nalysis Report 05/27/98 11:38:19 page 1

Method: ISO_U Sample Name: ccb Operator: bjg
Comment: direct
Run Time: 05/27}98 11:36 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 Ctsls cts/s ct5/s cts/s

Avg .6901 .7238 .8203 .8587
Stddev

1.709
.1969 .0794 .2316 .2272 .261

%RSD 28.54 10.98 28.24 26.46 15.26

#l .3979 .7560 .7958 1.154 1.711
#2 .5727 .7363 1.023 .8590

#3

1.636
.8269 .6694 .4331 .7481

#4

1.733
.8312 .8312 .9499 .5541 2.098

#5 .8217 .6261 .9000 .9782 1.370

Int. Std
Line
Units
Avg
Stddev
%RSD

#1

#2
#3
#4
#5

Ir[193]
193/pulse

Cts[s
12.580

.214
1.7008

I

I

12.565
12.224
12.698
12.632
12.778

5.!56

. . ..- -.. . . . . .



?lhalyiis Report

Method: ISO_U Sample Name: ccb
comment: direct
Run Time: 05/27/98 11:36 Type! Unk

Elem U_[233] U_[234]
Line 233/pulse 234/pulse
Units ppb ppb
Avg .6901 .7238
Stddev .1969 .0-794
%RSD 28.54 10.98

#1 .3979 .7560
#2 .5727 .7363
#3 .8269 .6694
#4 .8312 .8312
#5 .8217 .6261

Int. Std. Ix [1931
Line 193/pulse
Units Cts[s
Avg 12.580
Stddev .214
%RSD 1.7008

#1 12.565
#2 12.224
#3 12.69S
#4 12.632
#5 12.778

05/27/98 11:38:24 page 1

Operator: bjg

Mode: CONC Corr.Fact: 1.000000

U_[235] U_[236] U_[238]
235/pulse 236/pulse 238/pulse

ppb ppb ppb
.0004 .8587 -.0007
.0005 .2272 .0006
122.2 26.46 83.28

.0003 1.154 -.0007

.0008 .8590 -.0008
-.0004 .7481 ..0006
.0006 .5541 .0002
.0005 .9782 -.0014

. ... . . .. . .- ,.- ,-



worklistdata Version1.005115196
06[0319807:26

WW-W REV. O Page: 1

LABCORE Completed Worklist Report for Worklist# 24102

Analyst: slh Instrmnenti CARB2 Book#

Method Rev/Mod

Worklist Comment: AN101 GRAB1, @TICTOC, STD: TIC= 1.OmL, TOC = .200mL skm

Seq ~pe Sample#R A Test Matrix Actual Found DL orYieldUnit

9 DUP S98TOO1364 O @l’lCTOC1ToC-02 LIQUID 1.58s+3 1.51E+3 4.531 RPD

Comments Section:

Comments for sample# S98TO01362 and test @TICTOCl.
CLEAR LIQUID

Comments for sample# S98TOO1363 and test @TICTOCl.
YELLOW LIQUID

Final page for worklist# 24102

Unitsshownfor QC (BLKIBKG)my not rejZectthe actual units.

T58



09/02/13 19:30 FAX nool/022

HNF-WO REV.o
05/2119809:06 Page: 1
A-0004-I

LABCORE Data Entry Template for Worklist# 24102

.klslysk ~~ent: C!MUW BOOM~ti&e_

Method LA-342-IO() Rev/Mod ~<\, --Ib L *WI>-E

Worklist Commenti AN101 GRAB1, @TICTOC!, STD: TIC= 1.OmL, TOC = .200mL skm

s Type Semple# R A Test t4atrix GrOup# Project

.1BLNK

2 STD

3 SAMPLE

4 DUP

5 SPK

6 SAMPLE

7 DUP

8 SAMPLE

9 DUP

@TZCTOCl

@TICTOCl

S98TO01362O @TICTOCl
AnalytesRequested:TIC-02

S98TO01362O @TICTOCl

S98TO01362O aTIcTocl

S98TO01363O @TICTOCl
AnalytesRequested:TIC-02

S98TO01363O @!TICTOC1

S98TO01364O @TICTOCl
AnalytesRequested:TIC-02

S98TO01364O @TICTOCl

LIQUID

LIQUID

LIQUID 98000238AN-101GF.AB1
,,TOC-02

LIQUID

LIQUID

LIQUID 9f3000238AN-101G-1
, TOC-02

LIQUID

LIQUID 98000238AN-101Gw1
, TOC-02

LIQUID

Final page for worklist # 24102

A5i&&w”-
slyst Signsture S12Me

5-3\’%?
u

Data EntQ Chnmmts:

S =’ Worklht Slot Namber, R = Replicate Namber, A = Al@aot Cbde.

159



~$-W REV, o

WORKBOOK PAGE: BLANKI

II @TICTOC~ II

2.(33
l:\342100\OUTY24102 .WBl 06/02/98 1301:39



bW-M340 REV. O

QC Actual in pg/mL = Standard Value (pg/mL)

=

QC Found in pg/mL = (Cl - C2) * DF / SS

WA ““ QC Found in pg/mL for TIC= 5 if Cl c C2

$@, %88s QC Found in pglmL for TOC = 40 if Cl < C2
‘D

W%www$ % Recovery= QC Found I QC Actual * 100
UWW:i ‘;::!<

: ~ - ~

~..:,;~> TIC TOC
k mfim+l.-.-l n,q~c~o~Limitin /mL 5 40
~__ . ..--_. in pg/mL 6.02E+02 3.00E+03
HlfX FmInrl in lm/ml 5.75E+02 2.77E+03

STANDARD.WB~ REV 1.0

161
l:\3421OO\OUl124102.WBI 06/02/98 1s:05:47



NNF-WO REV. O

WORKBOOK PAGE:

f%rnplesize in rnL (ss) II 0.5000\\ 0.500

pg of Carbon/mL = (CI-C2)’ DF / SS
pg of Carbon/mL for TIC= 5 if Cl < C2

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

Data Entered By .4 PA MF Date: 06/02/98

Signature of Chemist: /lJw Date:

SAMPLE.WB1 REV 1.0 3421 OOML

l:\3421 OO\OUTt241 02. WBI



HNF-WO REV. ()

WORKBOOK PAGE: DUP4

pg of Carbon/mL=(Cl-C2)* DF/SS
pg of Carbon/mL for TIC= 5 if Cl < C2

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

~
$
...,..,., B+ TOC

~ ~g

,..>,2:+:,. Method Detection Limit in pg/mL,,,,.,,.
,;,?;.,;:.

$
., of Carbon/mL s=.

Data Entered By A 1A MF Date: 06/02/98

Signature of Chemist: /\)& Date:
SAMPLE.WB1REV1.0 3421IZOML

l:\3421 OO\OUlV41 02. W81
163

06/02/98 1311:20



HNF-1640 REV. O

WORKBOOK PAGE: SPIKE5

—,
Sample Volume in mL (SPK SS) 0.50001 0.5000

Amount of Spike Std. in mL (SPKVOL) o.5ooj 0.100

Final Coulometer Reading in pg (C2) 645,51 432.5
Spike Book Number 25N12C 26N12E

Spike Standard Value in pg/ml (SPK CONC) 602 / 3000
pgC in baseline (BL) 5.7 I 33.3

Percent Spike Recovery = ((C2-BL) - (CI-BL) ● (SPK SS) I SS / ((sPK CONC) ‘ (SPK VOL)) ‘ 100

SPIKE WB1 REV 13 342400ML

lt342100\OUTV24102. WBl

164

06/02/96 131749



HNF-M40 REV. ~

WORKBOOK PAGE:

w ‘
pg of Carbon from Baseline

RF=l
(C2),,,g:~g;~,,,,,,,,.,.,,,,.,,,.,.,>,

,.?3J%K*S:,$3.W.MNX*

98002552

NIA

pg of Carbon/mL = (CI-C2) * DF / SS

pg of Carbon/mL for TIC= 5 if Cl < C2

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

Data Entered By A 1A MF Date: 06/02/98

SignatureofChemist: / I/k Date

SAMPLE.WB1REV 1.0 3421OOML

165

l:\3421OO\OUi124102 WBI 06/02/98 13:2309



NW-164) REV. O

WORKBOOK PAGE: DLJP7

Kg of Carbon/mL = (CI-C2) * DF / SS

pg of Carbon/mL for TIC= 5 if Cl < C2

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

Data Entered By }A MF Date: 06/02/98

Signature of Chemist A<+ Date:

SAMPLE.WB1 REV 1.0 342100ML

166

l:\3421OO\OUi124102.WBI 06/02/98 13:2440



Ww-wo REV. o

WORKBOOK PAGE: SAM%

pg of Carbon/mL = (CI-C2) * DF / SS
pg of Carbon/mL for TIC= 5 if Cl < C2

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

DataEnteredBy 4 MF Date: 06/02/98

Signature of Chemist: A14 Date: )
SAMPLE.WB1REV1.0 3421OOML

167
l:\342100\OUl1241 02.WBI 06/02/98 13;25;47



~F-$641J REV. O

II NIA II

pg of Carbon/mL = (CI-C2) * DF / SS
pg of Carbon/mL for TIC= 5 if Cl < C2

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

Data Entered By: fh MF Date: 06/02/98

Signature of Chemist: A/k Date:

SAMPLE.WB1 REV? .0 342100ML

168
I

l:\3421 OO\OUlV41 02. WBI 06/02/98 13:26:43



09/02/1319:30FAX

TIC- TOTAL

Sample: BASE 2

Sample Size =
Dil Factor =
Blank ID # =
Blank Value =

.= Reading ====
1
2
3
4
5
6
7
8
9

10
11
i2
13
14
15
16
17
18
19
20
21
22

1 UL
1
BASE 2’
N/A

..... . .
INORGANIC”’~BON” ANALYSIS REPORT

TICTOC REV 2.0
<<< BLANK ANALY,SIS>>>

Date: 05/30/98 Time: 21:59:54
.,.,
., .=,

Analyst : SL HOOD.?
,:... Min Readings = 22
...:.., ,.’’”.Max Readings = 22

% Difference . 10

Analysis Time =.=& Coulometer
0.51 0.30
‘“1.01 ‘:0.50
1.50 .0..7.0
2.00 ,,..’ ““ lJOO
2.50 . 1..30
3.00 ~~ ‘.:’’1.’70
3.50 2.00
4.00 ‘ ; 2.”30
4.50 ,, 2.60
5.00 “’2.90
5.50 “~3.lo
6.00 ‘1’””’‘1,3”’.30
6.50 ‘“3.60
7.00 , ‘3.80
7.50 ,, ~~~ :,,4.00
,8.00 4.20
8.50 ‘.4.50
9.00 “4..70
9.50 . ““.”””:5AO0.

10.00 , 5.20
10.50 .. .,6.40
11.00 5.70

==== % Difference ==
0.00

40.00
28.57
30.00
23.08
23.53
15.00
13.04
11.54
10.34
6.45
6.06
8.33
5.26
5.00
4.76
6.67
4.26
6.00
3.85
3.70
5.26

,,,,

,,
2’

BLANK VALUE = 5.7 micrograms carbon
BLANK FACTOR = 5.7 / 10.9989 = :: ,, +5.2E-01 ug/min Carbon

,,.

..!,

. . .

Sample Run By: >
SILHOOb” 00002

..



09/02/1319:31FAX

TOC- TOTAL ORGANIC,Ctihti “&ALYSIS REPORT
TICTOC REV 2.0

<<< BLANK AIW+LYSIS>>>

Sample: BASE 2

Sample Size =
Dil Factor =
Blank ID # =
Blank Value =

.= Reading ====
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

Date: 05/30/98 Time: 22:12:55
.. .’ ., ~,

1 UL ,:’”. Analyst :
1

SL HOOD
.’ NlinReadings . 22

BASE 2 ,.:~,.. : Max Readings = 22
N’/A

,.
% Difference = 10

Analysis Time ..== Coulometer
0.51
1.01
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00
7.50
8.’00
8.50
9.00
9.50

10.00
10.50
11.00

===. % Difference ==
0.00

20.00
73.68
77.65
47.85
23.11
14.17
6.08
3.31
2.86
2.10
2.05
1.35
1.99
1.63
0.65
1.59
0.95
0.94
1.84
1.21
0.90

,’\ ,.
.,,.

. . .,...,,

.,

BLANK VALUE = 33.3 micrograms carbon
BLANK FACTOR = 33.3 / 10.99768 :=. ? +3.03E+O0 ug/min Carbon

<<<< WARNING - BLANK VALUE EXCE,EDS1.5,,ug\minCarbon! 1!!!>>>>
.,.

.,,
Sample Run By:

SL HOOD’ 00002

,..,,

.“.=’ : izw’



09/02/1319:31FAX @O05/022

$$W-IW REV. O
.

. “z’:’”
TIC- T6TAL INORGAIiI’CCARBON ANALYSIS REPORT

TI.CTOCREV 2.0

Sample: STD 2

Sample Size =
Dil Factor =
Blank ID # =
Blank Value .

== Reading ====
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

Date:,, 05/30198 Time: 22:26:34
,,,. ?.,,.:

1000 UL Analyst :-,..
1

SL HOOD
,,.,..,. ,-.<: ,Min Readings = 22

;,,. Max Readings = 22
.52 ug/minute C .,. % Difference = 10

Analysis Time ==== Coulorneter==== $2Difference ==
0.51 0.20 0.00
1.01 1.00 80.00
1.50 , ;,,48:’90 97.96
2.00 -’ .173!J2.O 71.77
2.50 “. 3.08,,30 43.82
3.00 415.90 25.87
3.50 492.80 15.60
4.00 f 537.30 8.28
4.50 560.\O 4.07
5.00 569.50 1.65
5.50 573.70 0.73
6.00 “’ 575.50 0.31
6.50 ‘ “ 576.50 0.17
7.00 577.10 0.10
7.50 . ~~ : .577..60 0.09
8.00 578.10 0.09
8.50 578.50 0.07
9.00 “:5’78.’90 0.07
9.50 “’.:””.:“”579;.;20 0.05

10.00 ,“ ,’ :;;..;: 0.05
10.50 0.07
11.00 580:20 0.05

>,”
,,,

:,

.,..’,’...

,’.:

. .

USER INPUT BLANK VALUE ,1.::
BLANK VALUE . 5.718794 micrograms,ca@on
BLANK FACTOR = 5.718794 I 10.$9768 :=’,,, +5.2E-01 ugjmin Carbon

,..,,
SAMPLE RESULTS:
( 580.2 - 5.718921 )(1)/(1000) ‘=.”’: +5.745E-01 g/L Carbon
( 580.2 - 5.718921 )(1)/(1000)(12) = ‘ +4.787E-02 Molar Carbon

&_@%ci&&-Sample Run ~y”: _
00002



09/02/13 19:32 FAX

~F:a REV. O
aO06/022

,“

TOC - TOTAL ORGANIC “CARJhN” “ANALYSISREPORT
TICTQ~ R~V .;2-.O... ... .. ,.,,,

Sample: STD 2

Sample Size =
Dil Factor =
Blank ID # =
Blank Value =

=. Reading ====
1
2
3
4
5
6
7
8
9

10
11
12
13
14

15

16

17

18
19
20
21
22

,.,

Date:.05/30Y98 Time: 22:38:56
.,..

200 UL .,.. ..: ,“ Analyst : SL HOOD
1 ,. ,.. Min Readings = 22

.“”,-..,, Max Readings = 22
3.03 ug/minute C, “. % Difference = 10

Analvsis Tim’=’====”C61i’lo”meter==== % Difference ==
i.51
1.01
1.51
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00
7.50
8.00
8.50
9.00
9.50

10.00
10.50
11.00

?383;90
584.60
si35.oo,
Y85’;50,,.- “586.00
586.4+0

‘,.,/,..-. .’

,.
,....,., .... . ..,, .

..:/“

,.,
USER INPUT BLANK VALUE
BLANK V~UE . 33.32297 micrograms carbon
BLANK FACTOR = 33.32297 / 10.99768,’:’=,: +3.OE+OO

0.00
20.00
85.71
89.86
73.92
55.15
33.11
15.06
6.80
2.57
0.94
0.36
0.28
0.15
0.15
0.09
0.12
0.12
0.07
0.09
0.09
0.07

ug/min Carbon

SANPLE RESULTS:
,..,,

,,
( 586.4 - 33.32371 )(1)/(200) = ( +2.765E+O0 g/L Carbon
( 586.4 - 33.32371 )(1)/(200)(12) = +2.304E-01 Molar Carbon
<<cc WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon! ! !!!>>>>

Sample Run By: Lil--
SL HOOD 00002

,~”& = &@i>-~

’172.



09/02/1319:32FAX mO07/022

~F-m REV.()

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT

Sample: BLK 2

Sample Size .
Dil Factor =
Blank ID # =
Blank Value .

== Reading ==.=
1
2
3
4
5
6
‘?
8
9

10
11

- 12
13
14
15
16
17
18
19
20
21
22

TICTOC’REV;2 .0
,:,. !

,,,.:.’. ,,

Date: “05/30,/9,8, Time: 22:52:21
,,

1 UL :,,.,.. Analyst : SL HOOD
1 ,., Min Readings = 22,..,.. ,,,,, Max Readings = 22
.52 ug/minute,,C;. ~“”, % Difference = 10

Analysis Tinie=G==’Coulometer ==== % Difference ..
0.51 ) ““’“ :0.40 0.00
1.01 “’1“.40
1.50 ‘2.60
2,04
2.54
3.04
3.54
4.04
4.54
5.04
5.54
6.04
6.54
7.03
7.53
8.03
8.53
9.03
9.53

10.03
10.53
11.03

,,
,,,

,,, ...,
,,’;

USER INPUT BLANK VALUB
BLANK VALUE . 5.718794 micrograms,carbon
BLANK FACTOR = 5.718794 / 10.99768 =. +5.2E-01

71.43

46.15

18.75

17.95

9.30

10.42

4.00
7.41

3.57

5.08

3.28

6.15

4.41

2.86

4.11

3.95

2.56

3.70

3.57

2.33

4.44

ug/min Carbon

SAMPLE RESULTS:
( 9 - 5.736948 )(1)/(1)
( 9 - 5.736948 )(1)/(1)(12) =

+3.3E+O0
+2.7E-01

:,..

g/L Carbon
Molar Carbon



09/02/13 19:33 FAX

TOC- TOTAL ORGANIC dON ANALYSIS
TICTOC REV 2..0

BO08/022

WF-W REV. o

REPORT

Sample: BLK 2

Sample Size =
Dil Factor =
Blank ID # =
Blank Value =

== Reading ====
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

Date: 0.5/30/98 Time: 23:05:45. .

1 UL
1

,,
Analyst : SL HOOD,, ..-..,4.
Min Readings = 22... ,.,. ,“
Max Readi,ngs= 22

3.03 ug/minute C “, ~ % Difference = 10

Analysis Time ==== Coulometer
0.51 0.30
1.01 0.60
1.51 ,,.1.90
2.00 “8.00
2.50 ,16.80
3.00 24.30
3.50 27.90
4.00 29.90
4.50 30.90
5.00 31.90 :
5.50 32.50
6.00 ‘.33.10
6.50 33.40
7.00 “33.90
7.50 ,34,40
8.00 34.80
8.50 35.10
9.00 35.50
9.50 36.0.0

10.00 36.40
10.50 36.80
11.00 37:20

==== % Difference ==
0.00

50.00
68.42
76.25
52.38
30.86
12.90
6.69
3.24
3.13
1.85
1.81
0.90
1.47
1.45
1.15
0.85
1.13
1.39
1.10
1.09
1.08

USER INPUT BLANK VALUE
BLANK VALUE = 33.32297 micrograms carbon
BLANK FACTOR = 33.32297 / 10.99768 = “, +3.OE+OO ug/m+n Carbon

.,
SAMPLE RESULTS:
( 37.2 - 33.32371 )(1)/(1) = :“” +3.88E+O0 g/L Carbon
( 37.2 - 33.32371 )(1)/(1)(12) = +3.23E-01 Molar Carbon
ccc< WARNING - BLANK VALUE EXCEEDS 1.5:ug/min Carbon! !11 !>>>>

.,.

sample Run BY: _.
SL HOOD 00002

.,,



09/02/13 19:33 FAX

TIC- TOTAL

Sample: S98TO01362

Sample Size = 1 UL
Dil Factor = 1

mO09/022

,,
INORGANIC ~BON ANALYSIS REPORT

TICTOIUREV 2.0

Date:,, O.5j3Q[98 Time: 23:35:09
. . . .. . .,.,..

Analyst : SL HOOD,...
Min Readings = 22

Blank ID # = Max Readings = 22
Blank Value = .52 ug/minuteC~ “ % Difference = 10

== Reading
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

===. Analysis Time
0.51
1.01
1.51
2.00 ~
2.50
3.00
3.50
4.00
4.50 :
5.00 ,
5.50
6.00
6.50
7.00
7.50
8.00
8.50
9.00
9.50

10.00
10.50

=..= Coulometer
0.20
..0.50
1.80

,“ 30.40.
.ilo.50
197’.90
261.80

,.,.,,,392.40
... .,- 323.50

g3i.80
335:30
3q6.90
338.00
338.“60
.,339.4.0
339.90
3+0.50
“340.90
341.40.
341.80
342.30

.=== % Difference ==
0.00

60.00
72.22
94.08
72.49
44.16
24.41
13.43
6.52
2.50
1.04
0.47
0.33
0.18
0.24
0.15
0.18
0.12
0.15
0.12
0.15
0.12

., .’,i

,.,
USER INPUT BLANK VALUE

,,;:

BLANK VALUE = 5.718794.micrograms carbon
BLANK FACTOR = 5.718794 / 10.99768 =< +5.2E-01 ug/min Carbon

SAMPLE RESULTS:
.,.,,,,

( 342.7 ~ 5.718984 )(1)/(1) = “:”
( 342.7 - 5.718984 )(1)/(1)(12) = ,,:

..

+3.370E+02 g/L Carbon
+2.808E+01 Molar Carbon

Sample Run By:
,,.,.:

SL HCQQ: 00002

:,

55 z ,6Dch& = .513%,, .::.
,.,

%7s



09/02/13 19:33 FAX

!.

TOC- TOTAL ORGANIC CARSON ANALYSIS REPORT
TICTOC REV”2.0

Sample: S98TO01362 Date:,05130/99 , Time: 23:51:17

,.,,:...
Sample Size = 1 uL ,. Analyst : SL HOOD
Dil Factor = 1

,. ..”,.,,.:’
Min Readings = 22“.,“.

Blank ID # = Max Readings = 22
Blank Value = 3.03 ug/minute C % Difference = 10

—-——Reading ==.. Analysis Time ==== Coulometer
1 0.51 0.50
2 1.01 :0.60
3 1.51 2.70
4 2.00 15.80
5 2.50 .48.20
6 3.00 83.90
7
8
9

10
11
12
13

14

15

16

17

18

19

20

21

3:50 107.60
4.00

,.. 120.30
4.50 126.90
5.00 131.10~,50 ., ;

13~.90
6.00 135.50
6.50 136.90
7.00 137.90
7.50 $38..70
8.00 139.40
8.50 i40.lo
9.00 ‘i40.70
9.50 141.2.0

10,00 141,60
10.50 142.00

22

.=== % Difference ==
0.00

16.67
77.78
82.91
67.22
42.55.
22.03
10.56
5.20
3.20
2.09
1.18
1.02
0.73
0.58
0.50
0.50
0.43
0.35
0.28
0.28
0.28

.,

USER INPUT BLANK VALUE ‘.,,
BLANX VALUE = 33.32297 micrograms carbon.
BLANX FACTOR = 33.32297 / 10:99768 =’ +3.0E+O0 ug/min Carbon

SAMPLE RESULTS:
( 142.4 - 33.32667 )(1)/(1) = :.,;, +1.091E+02 g/L Carbon
( 142.4 - 33.32667 )(1)/(1)(12) “= ‘ +9.089E+O0 Molar Carbon
CCC< WARNING - BLANK VALUE EXCEEDS l;5’’ug/minCarbonl !1!!>>>>

,,,,.,.
.,....

‘Sample Run By:, ;
SL HOOD” 00002

’35= .~od! = .51373 -’
,.,..,.

.... ; ::176.,



09/02/13 19:34 FAX @oil/022
:,

.,!,

., .“

TIC- TOTAL INORGANItiCarbon,ANALYSIS REPORT
‘TL’CTOCRi3V’”2..O,,.

Sample: S98T01362 DUP Date: 05/31/98 Time: 00:05:33

Sample Size = 1 UL Analyst : SL HOOD
Dil Factor = 1 .L Min Readings = 22
Blank ID # . ,. ,.,, Max Readings = 22
Blank Value . .52 ug/minute C

,.,. ,
% Difference = 10

.$,

== Reading
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

==== Analysis Time ===.”Cou~ometer
0.51 0.60
1.01 ““’1.20
1.50 ‘2.80
2.00 , “ “35...60.
2.50 119..90
3.00 207.50
3.50 271.50
4.00 ‘“:311.40
4.50 3~1.30
5.00 338.60
5.50 ~.41.90

%-1434.00 ‘:” ‘347.20
%-1433.50 @4.20
%-1433.00 “.,3?5.00
%-1432.50 ‘“345.50
%-1432.00 346.00
%-1431.50 ‘“ ,’ .346.60
%.-1431.00 347.20
%-1430.50 . 347..60
%-1430.00’ 347.90
%-1429.50 ““ 348.40
%-1429.00 348.80

,,

==== % Difference ==
0.00

,50.00
57.14
92.13
70.31,
42.22
23.57
12.81
6.01
2.16
0.97
0.38
0.29
0.23
0.14
0.14
0.17
0.17
0.12
0.09
0.14
0.11

.’

,, .: :

,,’

,,
,; ,.,

USER INPUT BLANK VALUE -.
BLANK VALUE = 5.7187’94micrograms ca~bon
BLANK FACTOR = !3.718794/ 10.99768 ‘= +5.2E-01 ugjmin Carbon

SAMPLE RESULTS:
( 348.8 --743.0801 )(1)/(1) = ‘: +1.092E+03
( 348.8 --743.0801 )(1)/(1)(12) = : +9.099E+0, ;$::230.

.:

~+@>samp’eR~nBy: ~~SL HOOD, , 00002
;,

.,..,.( ,:
,,:’

~~‘ 177. ... .:.,,



09/02/13 19:34 FAX ao12/022

*F-M ~. ~:.
TOC- TOTAL ORGANIC”.”CAR130N.@+LYSIS REPORT

TICTOC REV 2.0

,, .,’.

Sample: S98T01362 DUP Date:,i5k3~~9~ Time: 00:19:22:.,

Sample Size . 1 UL
....-..~,

‘; Analyst : SL HOOD
Dil Factor = 1 :,. Min Readings = 22
Blank ID # = .;. Max Readings = 22
Blank Value . 3.03 UCJ/miJIUte C ;. % Difference = 10

.= Reading
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

=.=. Analysis Time ===. Coulometer ...= % Difference ==
0.51 0.30 0.00
1.01 : 0.60 50.00
1.50 ..2.10 71.43
2.00 .i2.20 82.79
2.50 ‘“41:50 70.60
3.00 78.20 46.93
3.50 ., 196.80 26.78
4.00 ~~ ‘ ,,.,~2~.70 12.96
4.50 13,0.70 6.12
5.00 $~5.60 3.61
5.50 138.20 1.88
6.00 140.40 1.57
6.50 ‘; 141.80 0.99
7.00 142.90 0.77
7.50 . 143,60 .’ 0.49
8.00 144.40 0,55
8.50 145.00 0.41
9.00 145L60 0.41
9.50 .146.io 0.34

10.00 .146.50 0.27
10.50 146.90 0.27
11.00 ~47.60 0.47

,~..
USER INPUT BLANK VALUE ,“
BLANK VALUE . 33.32297 micrograms carbon
BLANK FACTOR = 33.32297 / 10.99768.“=, +3.0E+O0 ug/min Carbon

SANPLE RESULTS:
( 147.6 - 33.32343 )(1)/(1) ,, +1.143E+02
( 147.6 - 33.32343 )(1)/(1)(12) = :“

g/L Carbon
+9.523E+O0 Molar Carbon

ccc< WARNING - BLANK VW~ EXCEEDS 1:5 ‘ug/min Carbon! 1!!!>>>>

;:,.

Sample Run By:
SL HOOD 00002

●mw-.!l= .s39 :’55= ~ >,,.+,,, 178,:



09/02/13 19:35 FAX @1013/022

... .
TIC- TOTAL INORG~I~ ,@336N ANALYSIS

TIC~~C!‘~tiV.2.0

Sample: S98T01362 SPK Date: 05/31j9a Time: 00:33:24,.. .
:;:.

Sample Size ‘=1 .uL .? Analyst : SL HOOD
Dil Factor = 1 ‘,: Min Readi,ngs= 22
Blank ID # . !,.! Max Readings = 22
Blank Value =

,:.
.52 uq/~inU&,C .,, % Difference = 10

== Reading
1

.2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

==== Analysis Time =.== C@ulometer
0.51 0.40
1.01 .0.70
1.50 ‘~.oo
2.00 J33i’6CI
2.50 ‘“318.60
3.00 382.70
3.50 ‘501.50
4.00 572.10

6j.1304.50 .. ,. ,629.00
5.00
5.50 6:35:30
6.00 638:30
6.50 639.60
7..00 640.70
7.50 6il.50
8.00 642.10
8.50 642.80
9.00 643.40
9.50 ;.$44.’00

10.00 ‘ “ .644.60
10.50 645,30
11.00 5~5.50

,,’”

,’. .;

.,” ;,

,.+
,.

“2‘!,.

,,

USER INPUT MANX VALUE ,..,
BLA$IKVALUE = 5.718794 micrograms carbon
BLANK FACTOR = 5.718794 / 10.99768 .=:

.....

SAMPLE RESULTS:
,“.

( 645.5 - 5.718441 )(1)/(1) = ,:,
( 645.5 - 5.718441 )(1)/(1)(12) = .,

.=== % Difference ==
0.00

42.86
82.50
93.71
70.91
42.88
23.69
12.34
6.41
2.81
0.99
0.47
0.20
0.17
0.12
0.09
0.11
0.09
0.09
0.09
0.11
0.03

+5.2E-01 ug/min Carbon

+6.398E+02 g/L Carbon
+5.332E+01 Molar Carbon

F ,.

,.
,.,

Sample Run By: ,{,,<
SL HOOF 00002



09/02/13 19:35 FAX
.’1
.,,:.

‘. .,.. ‘-:

TOC- TOTAL ORGANIC CARIidNANALYSIS REPORT
TICZ’OCREV 2..0

:..,’,........
Sample: S98T01362 SPK Date: 05/3~19a Time: 01:35:02

,..
Sample Size = 1 UL

.$’;,
Analyst :-....-

Dil Factor =1
SL HOOD

.i. ..,,,,..1;.: iWinReadings = 22
Blank ID # = .,:,,,,: Max Readings = 22
Blank Value = 3.03 ug/minute C ..”.{,; % Difference = 10

————Reading
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
,19
20

==== Analysis
0.51
1.01
1.51
2.06
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00
,7.50
8.00
8.50
9.00
9.50

10.00

Time G===’Cou:lometer
,, .,’?.Q,40

,. “’.0.70
:.’3.00
.2.13.20.
“7’7.50
196.40
.368..70
.371.50
“’- 90

‘il’5,30
, 42Q.80

-.30
:’4i5.50

426.60
v.

%92 .

,’.,

.,.

. ““477.’,”
47?R.51-I.- -,---

.:.. 429.30
430.10

“,420.60.
.431.30

21 10.50 431.80
22 11.00 432.50

,..,,,....
.,.:.,<
.:,,.

.=== %

~.,,,,.

,.., ,,.:,.
USER INPUT BLANK VALUE ...
BLANK VALUE = 33.32297 micrograms carbon;
BLANK FACTOR = 33.32297 ./10.99768 .’=* +3.OE+OO

Difference
0.00

42.86
76.67
85.15
73.94
60.54
36.38
16.90
7.79
2.99
1.31
0.59
0.52
0.26
0.26
0.19
0.19
0.19
0.12
0.16
0.12
0.16

-—-—

ugjmin Carbon

SAMPLE RESULTS: ,.
( 432.5 - 33.32342 )(1)/(1) .= ““.” +3.992E+02 g/L Carbon
( 432.5 - 33.32342 )(l)t(l)(li) = +3.326E+01 Molar Carbon
<ccc WARNING - BL$iNKVALUE EXCEEDS .1.,5ug/rninCarbonl !1I!>>>>

.’‘,.. ..
Sample Run By: . ‘,

SL HOOD 00002
..,.

55 =
xnosd +,:jmd + %/uD--F.5DDW4 =

.,,;.<
4.80



09/02/1319:36FAX @O15/022,.,.

~$-m m. ()

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC!REY,,2.O

Sample: S98TO01363 Date: 05/31;9+ Time: .01:49:59

Sample Size = 1 UL ., tialyst : SL HOOD
Dil Factor = 1

.,.,. .-..:,,...,’ Min Readings = 22
Blank ID # = (.. Max Readings = 22
Blank Value . .52 ug/mj-nUtkC .: % Difference = 10

== Reading ====
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

Analysis Time ==== Catilometer====
0.51 .$,.00
1.04 .>0.40
1.54 1.70
2.04 “ ~~ .“.25..30
2.54 ‘:.. 90.90
3.04 166.70
3.54 223.30
4.04 .255.90
4.54 270.60
5.04 Z~5.60
5.54 2~7.&o
6.04 2!79.30
6.54 . ‘28O.1O
7.04 286,90
7.54 -281.50
8.04 282.10
8.54 “,. 282;50
9.04 283.10
9.54 283.60.
10.04 ‘284”.00
10.54 284.60
11,04 .284.80

% Difference ==
0.00

100.00
76.47
93.54
71.07
45.47
25.35
12.74
5.43
1.81
0.79
0.54
0.29
0.28
0.21
0.21
0.14
0.21
0.18
0.14
0.21
0.07

:.., ,,,
?.

USER INPUT BLANK VALUE
BLANK VALUE = 5.718794 micrograms carbon
BLANK FACTOR = 5.718794 I 10.9~768 5:, +5.2E-01 ugjmin Carbon

.,,..
SAMPLE RESULTS: ,,.,

( 284.8 - 5.738888 )(1)/(1) = :: +2.791E+02 g/L Carbon
( 284,8 - 5.738888 )(1)/(1)(12) = +2.326E+”01 Molar Carbon

,:

Sample Run By: “’ .,.
~HOOD 00002

85 z .Lomd- .=. .1>6433 :::
,.., .,.

! ., ..
‘: 181



09/02/13 19:36 FAX

.,,,

TOC- TOTAL ORGANIC CARBOiT ANALYSIS
TICTOC REV”2.O

lzlo16/022

REPORT

Sample: S98TO01363 Date: 05/31/9? Time: 02:03:26

Sample Size = 1 UL Analyst :
Dil Factor

SL HOOD
=1 ,.. Min Readings = 22

Blank ID # = ,..(.,.’,
“.””..’.“.. Max Readings = 22

Blank Value = 3.03 ug}minute C .: % Difference = 10,.

14
15
16
17
18
19
20
21
22

1

2
3
4
5
6
7
8
9

10
11
12
13

== Reading ==.= Analysis Time.==== Coxi$ometer==== % Difference ==
0.51 :0.50 0.00
1.01 “:‘ 0.90 44.44
1.50 2.60 65.38
2.00 ~~ . ,14.30 81.82
2.50 ,45:40 68.50
3.00 99.40 49.78
3.50 125.50 27.97
4.00 “. . 144;10 12.91
4.50 152,70 5.63
5.00 156.50 2.43
5.50 15q.80 1.45
6.00 ~ lqo,20’ 0.87
6.50 161,io 0.56
7.00 161,90 0.49
7.50 L6?;40
8.00 “’ 163.00
8.50 .“l&3,50
9.00 164,10
9.50 .164.,40

10.00 . 165:00
10.50 165.20
11.00 .165,60

0.31
0.37
0.31
0.37
0,18
0,36
0.12
0.24

,-
..

t,~,,,’
,,.,
,. ‘ . .

,,,.;. .

USER INPUT BLANK VALUE
BLANK VALUE = 33.32297 micrograms”””carbon
BLANK FACTOR = 33.32297 / 10.’99768 =:. +3.OE+OO ug/min Carbon

,,’.,
.,

SAMPLE RESULTS:
( 165.6 - 33.32646 )(1)/(1) = ‘,.,
( 165.6 - 33.32646 )(1)/(1)(12) = “,..

+1.323E+02 g/L Carbon
+1.I02E+01 Molar Carbon

<<<< WARNING - BLANK VALUS ExcEEDS I.$”ug/min Carbon! 1 !! [>>>>

Sample

s -- .(6DA = .

, .::..-,.

~HOOll 00002
,,

....,..“.
182. .,

,,, ,...
,,



09/02/13 19:37 FAX

TIC- TOTAL

Sample: S98T01363 DUP

,,,

INORGANIC CAR.BQN’ANALYSIS
TiCTOC ‘R,~~’2.O

@O17/022

HNF-wI ~. *

REPORT

.,, :
Date: “05J31{9,E Time : 02:17:49 :

Sample Size . 1 UL J....; Analyst : .SL HOOD
Dil Factor = 1

,:,,! Min Readings = 22
Blank ID # = .-....

Max Readings = 22
Blank Value . .52 ug/minute C ‘“ ““’”:”; ~ Difference . 10

,.,.>

== Reading =.=. Analysis Time’s==;:C?oulometer.=== % Difference =.
1 0.51 0.30
2 1.01 ‘;0.60
3 1.51 2.30
4 2.00 .“ ,,3,1,.30
5 2.50 , ‘. :’IOO.1O
6 3.00 172.80
7 3.50 “,, .22.5.00
8 4.00 “’ 25,5.80
9 4.50 26#.50

10 5.00 ‘ 2$’4.10
11 5.50 276:50
12 6.00 27b.lo
13 6.50 278;90
14 7.00 279.70
15 7.50 .’ “ ‘ :2ijO”..5O
16 8.00 281.20
17 8.50 281.70
18 9.00 282.30
19 9.50 282..80.
20 10.00 283.50
21 10.50 294.00
22 11.00 ,. 284.60

,.,,
.,’.,..,
,..,;
‘,:

,,
,.’.,

,,,.,.

USER INPUT BLANK VALUE
BLANK VALUE . 5.718794 micrograms cartion
BLANK FACTOR = 5.718794 / 10.99768 ,=

“;.,
SAMPLE RESULTS:
( 284.6 - 5.719397 )(1)/(1) =. !.l
( 284.6 - 5.719397 )(1)/(1)(12) = ‘:

...

0.00
50.00
73.91
92.65
68.73
42.07
23.20
12.04
4.73
2.04
0.90
0.54
0.29
0.29
0.29
0.25
0.18
0.21
0.18
0.25
0.18
0!21

+5.2E-01 ug/min Carbon

+2.789E+02 g/L Carbon
+2.324E+01 Molar Carbon

Sample Run By: ,,
~{ooD 00002,..

,.,
,,,.



09/02/13 19:37 FAX

TOC- TOTAL ORGANIC”CARSON ‘tiALYSIS
TICTGC R’SV,2.O

Sample: S98T01363 DUP Date: 05/31/+18 Time: 02:30:15
:,.:

Sample Size = 1 UL ., :,,,,’.Analyst : SL HOOD
Dil Factor = 1 :, Min Readings = 22
Blank ID # = ,:.., Max Readings . 22
Blank Value = 3.03 ug/minute C ‘ “ % Difference = 10

.= Reading .=== Analysis Time ==== Cou]ometer ==== % Difference ==
1 0.51 0,50 0.00

2 1.01 -0.90 44.44

3 1.51, 2..20 59.09

4 2.00 15.70 85.99

5 2.50

6
.49.90 68.54

3.00 90.30 44.74

7 3.50 121.30 25.56

8 4.00 138.40 12.36

9 4.50 146.70 5.66

10 5.00 1$0.70 2.65
11, 5.50 1?53.30 1.70
12 6.00 154.60 0.84
13 6.50 1$5.80 0.77
14 7.00 156.80 0.64
15 7.50 157..40 0.38
16 8.00 158.00 0.38
17 8.50 158.iO 0.25
18 9.00 159.00 0.38
19 9.50 : 159.50 0.31
20 10.00 15,9;80 0.19
21 10.50 160.2.0 0.25
22 11.00 160.60 0.25

:.? ‘,
,. ii’.,:

;.,.,
.,,

,,.
~,
,,,.

USER INPUT BLANK VALUE
BLANK VALUE = 33.32297 micrograms,carbon 1

BLANK FACTOR = 33.32297 / 10.99768 :=. +3.OE+OO ug/min Carbon
,.,,>

SAMPLE RESULTS: ..;
( 160.6 - 33.32648 )(1)/(1) = “’ +1.273E+02 g/L Carbon
( 160.6 - 33.32648 )(1)/(1)(12) = .: +1.061E+01 Molar Carbon
<<<< WARNING - BLANK VALUE EXCEEDS 1).5.ug/minCarbon! !I11>>>>

,.,,
. ,,-
., -. “.

Sample Run By: ,.
00002

C&. s%=.knA5 ,.wj.@-% ,.. .,
184



09/02/13 19:38 FAX
:,

TIC- TOTAL INORGANIC!CARBON ANALYSIS
TIC~OC”REfl2.‘O

REPORT

Sample: S98TO01364 Date: 05/31/98 Time: 02:45:13
,..:

Sample Size = 1 UL Analyst :..,<,:.“ SL HOOD
Dil Factor = 1 Min Readings = 22
Blank ID # = Max Readings = 22
Blank Value . .52 ug/minute C ~~ % Difference = 10

.= Reading ==== Analysis Time ==== Cou~orneter ====
0.301-

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

USER INPUT BLANK

0.51
1.01
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00
7.50
8.00
8.50
9.00
9.50

10.00
10.50
11.00

VALUE

‘0.70
1.20

.,..18:10
74.90,, .,

153.40
219.20
262.80
“285.80

., 294,70
238.30
300.20
3bl.30
302.30
303:00.
30~.80

% Difference ==
0.00

57.14
41.67
93.37
75.83
51.17
30.02
16.59
8.05
3.02
1.21
0.63
0.37
0.33
0.23
0.26

304.40 0.20
364.90 0.16
305.50 0.20
306.00 0.16
206:50 0.16
307.00 0.16
,,
,.,,.

$,,..
,...

.’ !:

“,,,

. . .
. .

BLANK VALUE = 5 718794 micrograms carbon
BLANK FACTOR = 5.718794 / 10.99768 ..= +5.2E-01 ug/min Carbon

SAMPLE RESULTS: ..;:,.,.,:
( 307 - 5.718873 )(1)/(1) = “ ‘
( 307 - 5.718873 )(1)/(1)(12) = ‘

+3.o13E+02 g/L Carbon
+2.511E+01 Molar Carbon

“,,-...
Sample Run By: !,:

SL HOOD 00002



09/02/13 19:38 FAX @020/022
.. “. ‘;“

:’, ,.’,.,.
.. ,,

TOC- TOTAL ORGANIC”CARBON ANALYSIS REPORT
TICTOC REV?:O

Sample: S98TO01364 Date: 05/31/98 Time: 02:57:27
. ...

Sample Size = 1 UL ,,... Analyst : SL HOOD
Di-1Factor = 1 .,,’”” Min .Readimgs = 22
Blank ID # = ,... Max Readings = 22
Blank Value = 3.03 ug/minute C >.~

==. Reading
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16,
17
18
19
20
21
22

.=== Analysis
0.51
1.01
1.51
2.00
2.50
3.00
3.50
4.00
4.50

“5.00
5.50
6.00
6.50
7.00
7.50
8.00
8.50
9.00
9,50

10.00
10.50
11.00

. .
Time .=== Coul

..”0
;..,’:,..,+1

,...

; % Difference = 10
c
meter =.== % Difference ==
50 0.00
00 50.00
40 81.48
7.0~ 86.40
60 57.13
70 32.26
40’ 15.83
30 6.83

:5
39
92

136
162
’474 .
179.30
1s2,.00
1%3.80
184.90
g@6.Go
186,80
187.5.0
189.10..,,.,, 18.8.50
189.10
189.50
190.00
i90.40
190.80

.,,.

2.79
1.48
0.98
0.59
0.59
0.43
0.37
0.,32
0.21
0.32
0.21
0.26
0.21
0.21

,.;;

~.;
.,,
.. . . ..,

:,.,,:
USER INPUT BLANK VALUE : ;:’:
BLANX VALUE = 33:32297 microgram carbon
BLANX FACTOR = 33.32297./ 10..99768 ‘= +3.0E+O0 ug/min Carbon

SAMPLE RESULTS: ...

( 190.8 - 33.32593 )(1)/(1) - ;’: +1.575E+02 g/L Carbon
( 190.8 - 33.32593 )(1)/(1)(12) ~ ‘1. +1.312E+01 Molar Carbon
<<<< WARNING - BLANX VALUE EXCEEDS 1.5 ug/min Carbon! 1!!!>>>>

.,
.,.

Sample Run By: ,...
SL HOOD 00002

,:.<

9’ #m AG .\x~~ :’”
.... .,,::.,

..:186



09/02/13 19:39 FAX @lo21/022

*$-M w. ()

T~C!-TIjTALINORGANIC ctiONANALYSIS REPORT ,
TTCTOC,.REV 2.0

4

Sample: S98T01364 DUP Date: 05/31798 Time: 03:11:17

Sample Size = 1 UL
. . . .;$.,,
.,,.,, ;..: Analyst : SL HOOD

Dil Factor. = 1 “Min Readings . 22
Blank ID # = .“!.’..., Max Readings = 22
Blank Value = ,,,.52 ~g/minute c ., , ,~ % Difference = 10

.
== Reading ===v Analysis Time ==== Cbul.orneter.==== % Difference ‘=

1 0.51 0,20 0.00
2 1.01 .0.60 66.67
3 1.51 !,1.70 64.71
4 z.04 ‘: ~5i10 93.23
5 2.54 94,40 73.41
6 3.04 ‘ : 178.40 47.09
7 3.54 ,’ 2*1.00 25.98
8 4.04 278.10 13.34
9 4.54 295.50 5.89

10 5.04 itii.ao 2.09~,.
11 5.54 ~~~30’4.80 0.98
12 6.04 3d6.40 0.52
13 6.54 3b7.60 0.39
14

7:04 “““
~~~.60 0.32

15 7.53 ,. :, “’qo9..3o 0.23
16 8.04 31.0.10 0.26
17 8.53 310,90 0.26
18 9.03 33.1.40 0.16
19 9.53 .“ ;312.00 0.19
20 10.03 3:2.60 0.19
21 10.53 312.90 0.10
22 11.03 313.50 0.19

,,F.

,.,’:,,
~.;:;

.“”.,. ,!,
..~.~,,
:,.,;
...-

,,-.s,..,,,

USER INPUT BLANK VALUE
BLANK VALUE = 5.710794 micrc2gramscaqlpn
BLANK FACTOR = 5.718794 / 10.99768 :+~ : +5.2E-01 ug/min Carbon

.,, ,...
SAMPLE RESULTS: ‘t~.
( 313.5 - 5.737504 )(l)/(i) “’= .::}‘ +3.078E+02 g/L Carbon
( 313.5 - 5.737504 )(1)/(1)(12) = ,.,;” +2.565E+01 Molar Carbon

::
.; ,,

Sample Run By: .;”,.
,SL Hq;D. 00002

,.,

35= *[OOWA=*KAq’: ~~
,,, , .:. ... ...

... .,, .“.%!37



09/02/13 19:39 FAX mo22/022

~~-~ti REV O

TOC- TOTAL ORGANIC C@ ON”ANALYSIS REPORT
TICTW! R!W:2.0

;.

Sample: S98T01364 DUP Date: 05j31/~8 Time: 03:26:28
. ...,. .....’.

Sample Size . 1 UL ~ Analyst : SL HOOD
Dil Factor . 1 Min Readings = 22
Blank ID # = Max”Readings = 22
Blank Value = 3.03 ug/minute C .;.<. % Difference = 10

=. Readinq ..== Analysis Time’”=.=.Couiometer ==.= % Difference ==
1-

2
3
4
5
6
7
8
9

10
11
12

13

14

15

16

17

18

19
20

21

22

6.!51
1.01
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7..00
7.50
8.00
8.50
9.00
9.50
10.00
10.50
11.00

6.60
‘0.90

:;1.90
,.”/.16.5.0

., ..55,90
103.80
140.40
160;70
16.9;70
,179.40
176..40
178.10
1.79.10
180.10

“180.70
181.50
182.00
182.40

!’,.. 183.30
1:83.50
183.90
l,@.30

.. ....,. .,,:

.. ....
,...
.,,,.,

USER INPUT BLANK VALUE
BLANK VALUE = 33.32297 micrograms caEbon
BLANK FACTOR = 33.32297 / 10:99766 =...; +3.OE+OO

0.00
33.33
52.63
88.48
70.48
46.15
26.07
12.63
5.30
2.69
1.13
0.95
0.56
0.56
0.33
0.44
0,27
0.22
0.49
0.11
0.22
0.22

ugjmin Carbon

,,’
SAMPLE RESULTS:
( 184.3 - 33.32343 )(1)/(1) = ‘ +1 51OE+O2
( 184.3 - 33.32343 )(1)/(1)(12) = ; +1:258E+01 9/L Carbon

Molar Carbon
ccc< WARNING - BLANK VALUE EXCEEDS 1:5.ug/min Carbonl !1!!>>>>

.:..

,.
Sample Run By: ‘:,’

SL HOQD 00002
!.

~5. ,1OW.J = ./a403, ““.’
.i;).~8FJ

.’ : .,
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~

LABCORE Completed Worklist Report for Worklist# 24103 I

Final page for worklist# 24103

Unitsshown for QC (BLK/BKG)may not refict the actual units.
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08/29/1307:13FAX @ool/o12

HNF-W REV. O

05/2119809:11
A-0004-1

Page: 1

LABCORE Dati Entry Template for Worklist# 24103

Analy.sc L-enti TOCO1 Book# 7 h /f/IA-~

Method LA-344-105 RevlMoa cm

Worldist Cmnmenb AN101 GRABl, TOC-01, STD: .200- 2.0- .200mL skm ,

S Type Semple# R A Test

1 BLNK TOC-01

2 STD Toc-ol

3 SAMPLE S98TO01362 O TOC-01

Arialyte6 Requested: TOC- 01

4 DUP S98TO01362 O TOC-01

5 SPK S98TO01362O TOC-01

6 SAMPLE S98TO01363O TOC-01
Analytbs.Requested:TOC-01

7 DUP S98TO01363 O TOC-01

8 SAMPLE S9STO01364O TOC-01
AnalyteeRequested:TOC-01

9 DUP S98TO01364 O TOC-01

Matrix QrOup# Project

LIQUID

LIQUID

LIQUID 98000238 AN-101 GRAB1

LIQUID

kIQUID

LIQUID 98000238”AN-101 GSAB1

LIQUID

LIQUID 98000238 AN-101 GRAB1

LIQUID

Final page for worklist # 24103

ature IZate

Data .Srmy Corarn#@:

S = WorklistSlot Number, R = Replic@ Nutier, A F Aliquot c%de.
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HNF-two REV. (y

VI

Data Entered BY: CJO Date 05128198

ate: ?/[/6

BLANKWB1REV2.0 w’ 34410s

l:\344105\oul1241 03.WBI 05/28/98f~l12:49:09



#4NF-wo REV. o

WORKBOOK PAGE: STD2

TOC : LA-344-105 (E-O) LIQUIDS ! STD

ne in mL (:

LIQUID

+ ,~
98002553

I

pg of CarbonlmL = (CI-C2) ● DF ● DDF / VI

Method Detection Limit (pg/mL) = 1 pg C * DF ● DDF / VI

on Limit in pg/mL 5A

]lmL 3.(
3.08E+03

every 102.7

=150E+OI
OOE+03

sTANDARD.WBI REV 2,0 3441C5ML

l:\344105\OUTV24103 .WBl 05128198t9q24g,5



w=-ww REV.o

Method Detection Limit = 1 pg C ● DF” DDF I VI
II NIA n

Data Entered By: A CJO Date: 05128/98

Signature of Chemist Ajk Date: 1
SAMPLE.WB1 REV 2.0 3441 ffiML

l:\344105\OUTL24103.WBl 05/28/98~~a 124920



WORKBOOK PAGE: DUP4

TOC : LA-344-105 (E-O) LIQUIDS
imple Volume in mL

w !1 ~

. pg of CarbonlmL = (C1-C2) * DF * DDF I VI

Iq

Method Detection Limit = 1 pg C * DF ● DDF I VI

Method Detection Limit in pglmL 6.75 E+OO[. .

41J9

...:,..,,,,.,
of Carbon/mL‘... 2.65 E+02[

DataEnteredBy: A 1A CJO Date: 05/28/98

SignatureofChemist /!(K Date:

SAMPLE.WB1 REV 2.0 344105ML

l:\344105\oun241 03.WB1 05/28/98~~4 1249:23



~$-ww REv. ()

&f&#um untofSpikeStd.inML (SPK VOL) .,: : .......... ,.~,;. . .

Volume Iniected in ML ISPK Vl} W%%z3

=1
2553 ~pikeValuein W/Ml

1~
:$. + ‘ \ m<. +

o pike Correction Factor (SPK CF) = (SPK SS + SPK VOL + SPK VR) / SPK Vi

$ ample Correction Factor (SAM CF) = (SS + VR) / (VI)

fWA ample Size Correction Factor (SS CF) = (SPK SS) / (SS)

QC Actual in pg/mL = Spike Value (pg/mL)

QC Found in pg/mL = [(C3 - C2)(SPK CF) - (C1-C2)(SAM CF)(SS CF)/(PDF)] / (SPK VOL)

~~~>$j Percent Spike Racovery = (QC Found) / (QC Actual)” 100

S98TO01382

C Actual in l.tg/mL 3.00E+[
mL 2.74E+031

III

Data EnteredBy CJO 41A. Date 05/28/98

Signatureof Chemist Date:
2$’IKEWBIREV2.0 344tLWML

l:L344105\OUTIZ4103 .WBl



HNF-W40 REV. O

Data Entered BY: I A CJO Date: 0512W98

Signature of Chemist /vf4-- Date

SAMPLE.WB1REV2.0 3441C5ML

l:\344105\OUTr24103. WBl 05128/98~96:49,33



HW-W340 REV. O

) I

pg of Carbon/mL = (CI-C2) * DF * DDF / VI

Method Detection Limit = 1 pg C ● DF * DDF, VI

Data Entered By .4 fA CJO Date 05128198

Signature of Chemist /vw Date: !

SAMPLE.WB1REV2.0 S441C5ML

l:\344105\OUTQ41 03.WB1

197
05L28198 124934



Hw-itw REV. o

Method Detection Limit = 1 pg C * DF * DDF / VI
II NIA II

Method Detection Limit in pg/mL 2.00E+OI [
~$g$$$...

M9 of Carbon/mL 1.29E+03j

Data Entered By /) CJO Date: 05128J98

Signature of Chemist Date: 1
SAMPLE.WB1 REV 2.0 3441C5M;

05/28/98l:\344105\OUTW41 03.WBI

198
1249:36



W$-W40REV. ()

WORKBOOK PAGE: DUP9

DUP

lDFl H 4.000

pg of Carbon/mL = (CI-C2) * DF ● DDF / VI

Method Detection Limit = 1 pg C ● DF ● DDF / VI

Data Entered By 4 , CJO Date 05/28/98

Signature of Chemist //&- Date:

SAMPLE.WB1 REV 2.0 S441C5ML

l:\344105\OUT1241 03.WB1



08/29/1307:14FAX ~003/012

MF-W w. o
TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT

TICTOC REV 2.0

Sample: BASE

Sample Size =
Dil Factor =
Blank ID # =
Blank Value =

.= Reading ====
1

2

3

4

5.

6

7

8

9

10

11

12

13

14

Date: 05/26/98 Time: 08:14:24

200 UL Analyst : JI SOLB~CK
1 Min Readings = 14

Max Readings = 14
0 ug/minute C % Difference = 10

~alysis Time .=== Coulometer ==== % Difference ==
0.51 0<00 0.00
1.01 0.10 100.00
1.51 0.30 66.67
2iol J.[;,:;f?:r’,f.,).:<:c).~~: 25.00
2.51 ‘!::..?:’.d:r.O’250 20.00
3.01 0.60 16.67

0.00
0.00
0.00

14.29
0.00

12.50
11.11

0.00

USER INPUT BLANK
BLANK VALUE = O

,:,,,,
VALUE :!:
micrograms carbon : ‘::

BLANK FACTOR = O I O A? 7,:“; , .’.,:: ,;“; +6.OE+OO ugjmin Carbon

~<.,
Sample Run By: 77 U(jM7

:,::) ..’ 00000 /J7w7q$-
,., .>:,,:.,.?,.



08/29/13 07; 14 FAX DO04/012
,.

My$640m. o
$ .,3 ‘)’: .

TOC- TOT* ORGtiIC”L&&@@ALYSIS REpoRT”
.’,, TICTOC REt’”}2j~

.,,,

Sample: 26N12D

Sample Size =
Dil Factor =
Blank ID # =
Blank Value =

.= Reading ====
1
2
3
4
5
6
7
8
9

10
11
12

13

14

200 uL: ; .;,:, :,,.:.,:’ Analyst : JI SOLBRACK
11 ... ‘,,.,.’ ,,;Min Readings = 14

;:; Max Readings = 14
0 ug{m~nute C ‘.“ % Difference = 10..,.;. ,:’ “,::’’,”... .
Analysis Time ==== Couiorneter,====% Difference ==

0.51 0,10 0.00
1.01 30,2b 99.67
i.$$ ‘i

.,
,‘4.7-@q’‘. 36.29

2.Qi GUI!’’’:”’..~s{:sftgi
2.50 ,::[,’1~.:,;..~j::,g~
3.00 55.)~rJ

8.32
4.08
2.00
1.08
0.54
0.71
0.00

i 0.35
:.,, 0.35
., 0.00

0.35

,,-,, ?’.,.,,

USER INPUT BLANK VALUE:,;, ...
BLANK VALUE = O micro~tams’’darbon.;.:l,;::::.
BLANK FACTOR = o / o !i: .,!

,(.~~“(
<.,:,.J .?.,$ ,,.<,.,” j-.... +0.OE+OO ugjmin Carbon

,,,.,
. ,’:-:.). f,,, .:.,:4

SAMPLE RESULTS: ,,...,.
( 56.9 - 0 )(11)/(200):>(.
( 56.9 - 0 )(11)/(200)~$2)

;;:.)
:,..:,
‘.,;,

,., . ,,..,
.,”,....;; .,



08/29./13 07:15 FAX ,.,,

.** REV.o

Sample: 13LK

Sample Size =
Dil Factor =
Blank ID # =
Blank Value =

,:.>.,,:y :
“’-”-,‘=’”’“-->-~-’TOC- TOW ORGANIC.CARB@Nz.~==~s ~~~QR~

.,, TICTOC Rl?~?”2.O

<<< BLANK.ANtiYS19 >>>

=. Reading ====
1
2
3
4
5
6
7
8
9

10
11
12
13
14

~005/012

Date: 05/26/98 .’ Time: 09:22:24

BLK ‘,,,;’:Max Readings = 14
N/A . - .; ~ % Difference = IQ,.,. :,:, ,.
Analvs%s Time’===. Couloineter==== % Difference ==

i.51 0.10,
1.01 0.50 :

0.00
80.00
.28.57
22.22
10.00
16.67
7.69
7.14

12.50
5.88

10.53
5.00
4.76
8.70

.,, ... ..,,,. .,. . ,.
.’

.... ......

Sample
,,.

J.,
&Jn By : ——-.”:,::

LITSOLBMCK ‘ 00000



08/29/13 07:15 FAX ___ @lo06/012

*$-W w. o

TOC-

Sample: S98TO01362

,.:.... . ..,.,,...
---., ‘!:!, , .,.,!.,..,.:..

TOTAL ORGANIC’CARK?N ANALYSIS REPORT
TICTOC IW7,2.O

,,
;.

Date:,C15@6/98 Time: 13:41:01
,“$’,.’.. ,’.’;.,

Sample Size = 200 uL” : Analyst : JI SOLBRACK

pil Factor = 11 Min Readings = 14

Blank ID # = BLIC Max Readings.= 14

Blank Value = .32838S3 ugiminUtei C ~ % Difference = 10

.. Reading .. .. Analysis Time .=== Coulometer ==== % Difference ==
1 ‘0.51 -0.20 0.00
2 1.01 23.10 99.13
3 1.51 :’,;,:,~y::o,a
4

37.57
2.01 ,~:.,;..‘.,,’~,......~o,.60... 8.87

5 z.~~ ,..-<’.,:,,F,42”;.20 3.79
6 3.01 ~3.lo 2.09
7 3.51 43.80 1.60,,
8 4.01 --.1,,,,:::,:,;“44.30 1.13
9 4.~Q, .; ,,.44,70 0.89

10 5.00 : ‘45.00 / 0.67
11 5.50 45.30 0.66
12 6.00 . 45.60 0.66
13 6.50 ,,.:,.. 46.00 0.87
14 7.00 46.30 0.65

,,,,,,..,, .,, , ... ...
., .,,.

,,, .,,,

... . . . -,,:. .,.
,. .

,.
BLANK VALUE = 2.3 micrograms carbon.~’.r,,’:
BLANK FACTOR = 2.3 / 7..003267 ‘= :.:..’..: +3.3E-01 ugjmin Carbon



08/29/13 07:16 FAX

TOC- TOTAL

Sample: S98TO01362DUP

Sample Size = 200 UL
Dil Factor = 11
Blank ID # = BLK
Blank Value = .3283853

.= Reading ==== Analysis
1 0.51
2
3
4
5
6
7
8
9

10
11 \

12
13
14

1.01
1.51
2.QQ
2.50
3.00
3.50
4.00
4:50
5.00
5.50
6.00
6.50
7.06

.,

...

..

mO07/012

HNF-i6@w.()

ORGANTC C~ON’’~ALYSIS REPORT
TICTOC REV 2.0

Date:,05.~26/9? Time: 13:51:31

,,.’.
Analyst : LTI SOLBRACK

..’:,. Min Readings = 14.’
Max Readings = 14

ug/m&mlt& c % Difference = 10,.,..,

Time ==== Cotilometer
1,50

25.70
$2,.;80

..<,:.,,:,:. ‘ .;:,”::”...35.0.0,., ,. .,).,,’..,“36::20
3’7:10
37.60

.=== % Difference
0.00

94.16
21.65
6.29
3.31
2.43
1.33
1.31
1.04
0.77
1.02
0.76
1.00
0.50

-———

BLANK VALUE = 2.3 micrograms carbpn,‘~
BLANK FACTOR = 2.3 / 7.,0039,61:,;.=.:,: . +3.3E-01 ug/min Carbon

,!’
SAMPLE RESULTS:

‘,

( 40.1 - 2.’299679 )(11)/(200) = +2.08E+O0 g/L Carbon
( 40.1 - 2.299679 )(11)/(200)(12) = :.! +1.73E-01 Molar Carbon

.,,.

Sample Run By:
.,

:.,
.. JI S@JW?ACK 00000

,’
,,..,



08/29/13 07:16 FAX @O06/012
Hlw-ww m. o

.,,7+.-......-....,!,.,,...,,.,,,..,,
TOC- TOTAIJORGAIWC CARB~N ANALYSIS REPORT

,TICTOC!REV 2.0

Sample: S98T1362SPK Date: .05/26/9? Time: 14:02:38
,-,

Sample Size = 200 UL “,, ““’“ ..” Analyst : JI SOLBRACK
Dil Factor = 11 Min Readings = 14
Blank ID # = BLK : Max Readings = 14
Blank Value = .3283853 ugjrnigUte~C % Difference = 10

.. Reading ====
1
2
3
4
5
6
7
8
9

10
11
12
13
14

Analysis .Time ...= Coiiometer
0.51 3.40
1.01 ,: ,, 179.90
1.50 - -.’‘..fi:25.7?}l,~0
2.oo, ‘:::;“ . 2~8.80
2.50 ‘Y.::“ !287.’80
3.00 291”.’30
3,50 293.30
4.00 “:.294.30..’.,,..;;,,,,
4,50 ,, 29,5.10
5.00 ““’”” “ :295.70
5.50 296.10
6.0’0 , 29g.60
6.50 $’.296.90.?l::>,;,,.;,
7.00 ““. “ 29~.20

. ....”..,

.==. % Difference
0.00
98.11
30.00
7.82
3.13
1.20
0.68
0.34
0.27
0.20
0.14
0.17
0.10
0.10

-—-.

BLANK VALUE = 2.3 micrograms carbon.-,:
BLANK FACTOR = 2.3 / 7:00396.7””=“.::’;. +3.3E-01 ug/min Carbon

.,,..,.,

SAMPLE RBSULTS:
( 297.2 - 2.299679 )[11)/(200) =: +1.622E+01 g/L Carbon
( 297.2 - 2.299679 )(11)/(?00)(12) =. +1.352E+O0 Molar Carbon

Sample Run By: ,.
.:,..,JI:SQtiBRACK 00000

,.

20s



08/29/13 07:17 FAX

..: ,.,

TOC- TOTAL

~009/012

HNF-Mk#) I&. o
....4 . .,-” ._,,. .- “

, ‘ .: ..:%: “v /:,. :.*:.., :,,

ORGANIC .CARBON.AN~ysIs REPORT
,TICTCX2REV 2.0

Sample: S98TO01363 ‘

Sample Size = 200 UL
Dil Factor = 11
Blank ID # = BLK ,:.”
Blank Value = .3283853

.= Reading ====
1
2
3
4
5
6
7

8
9

10
11
12
13
14

Analysis
0.51
1.01
1.51
2.01
2.51
3.01
3.51
4.01
4.51
5.01
5.51
6.0S
6.51
7.00
,. ,.

.:,

.,,.

,..
.; ‘.

,,.

.,
.,

.,
Date: t15dz6/9i’ Time: 10:22:53

.2..<:.,... ... .,,, ,,
.,

.,..,.,,. Analyst : JI SOLBRACK.,’. ~...“ ‘ Min Readings = 14
,.())”.. ... Max Readings =“14,

ug$mifiqteLC?-.: : % Difference = 10

;,,

2.88
2.26
,1.48
1.28

/, 1.08
!,., 0.72

0.71
0.36
0.88

1,



08/29/13 07:17 FAX Fllolo/o12
.,’
.,. : mF-w REV. o
.,. ,

, ,. ,. . . ,. -
TOC- TOTAQ ORi&IG!.~RQk:,ti~ysIsREPORT

.“ TICTOC REV.,2.O

,. .,, ,, .,,.,.,..

Sample: S98TO01363DUP Date: 05/26/96. Time: 10:33:34

,. :: .7,;: ~ , ,;.>7,., ., ., .,.~..
Sample Size = 200 UL ‘,‘..:,,:<.,:,” ,,:;,. ,,...Analyst : JI SOLBRACK

Dil Factor = 11 Min Readings = 14
Blank ID # = BLK “., Max Readings = 14
Blank Value = .3283853 ugfhpinute,.C“’“: % Difference = 10

————Reading
1

====
.

Analysis
0.51

2
3
4
5
6
7
8

‘9
10
11
12
13
14

1.01

2.51
3.01
3.51
4.01
4.5,0
5.00
5.50
6.00
6.50
7.00

..

.,.

‘,

.,

.=== % Difference
0.00

98.14
1.9.96
8.54
4.45
3.23
2.11
1.22
1.37
0.85
0.67
0.84
0.66
0.66

,)

..,,
BLAiXKVALUE = 2.3 mlc~ograms carbon ‘i
BLANK FACTOR = 2.3 / 7;O039.6.’l;:=,.;:,.~,;.:;’;.,~j,.;+3.3E-01 ug/min Carbon

..$;,:,..?,$,,,.“,,”
SAMPLE RESULTS:
( 60.6 - 2.30002 )(11)~(200)’

,.,.— +3,21E+O0 g/L carbOn
( 60.6 -2.30002 )(11)/(200)(32) ~.’”;: +2.67E-01 Molar Carbon

,$,,.,,,..,, .,,.



08/29/13 07:18 FAX @ioll/o12

HW-1640 REV. o
,’

~:” ,.,7.,. .. ,,.........
TOC- TOT& ORGANl!@&Bbi@”~ALYSIS REPORT

.TICTOCREV’2.O
,,, ,.:, ,

Sample: S98T1364 Date: 05/26/98 ‘ Time : 10:55:34
,,:.,..,.,.:.,.

Sample Size = 200 uL’
,,,..\.,...,,..,:.., ,.,.:.>.,: Analyst : JI SOLBRACK

Dil Factor . 11
,.,..;... . Min Readings = 14

Blank ID #. = BLK .,. Max Readinga = 14
Blank Value = ,.szssagj.ugfminutec, % Difference = 10

..:,.’ -:. ...

J.
2
3
4
5
6
7

.= Reading ==== Analysis Time ==.==COu~Ometer ‘=== % Diff:r;~e ‘=
0.51 . O.l!J

99:67
36.59

8
9

10
11
12
13
14

,. ,,. t !.,.,

. ... .

BLANK VALUE = 2.3

SAMPLE RESULTS: ., .,
( 65.3 - 2.300301 )(11).i(200) = ‘
( 65.3 - 2.300301 )(ll)~(~QO)(~2)=””’:s.

11..25
6.07
3.67
2.12
1.45
1.27
0.94
0.94

\‘, 0.62
0.46
0.77

+3.3E-01 ugjmin Carbon

+3.46E+O0 g/L Carbon
+2.89E-01 Molar Carbon

.,. .. ... .. .. .
., ... :, ..,.



08/29/13 07:18 FAX lzlo12/o12
.,,,,: ., HW-9640 REV. o.,.:,.,: . .-’ .

TOC- TOTAT+OR&NIC;tl@OILVN@’YSIS REpoRT
TICTOC REV:,2:0
., ,.,

Sample: S98TO01364DUP Date: 05/26/98 Time: 11:05:30
,,;. ..,<.r:-.;.-...,.,

sample Size = 200 UL ,.’:.’,’,.,.f.-;”..., ~a~yst z J1 SOLBRACK
Dil Factor = 11 .... : : Nl+,nReadings = 14
Blank ID # = ~’LK ~~ “, “.:,.:.Max Readinga’= 14
Blank Value = .3283853 ,ug~~inute..C. % Difference = 10

,.,},:;;, .,,<:,,,,,,,
== Reading ==== Analysis Time ==*= CoU~ometer ==== % Difference ==

1 0.51 .C!:20 0.00
2 1.01 ?.3,S0 99.40
3 1.51 :.<. ,,,,.....??....9.0 31.49
4 240~ ;<,:;fl::JJ,,,::.’:J:’54.:$*q
5

10.11
2.51 .:.,,-~.!,,:‘w”57;6Q 5.56

6 3.01 ,5,9...8.0. 3.68
7 3.51 61.00 1.97
8 4.01 i,::. ;2{‘62.1O 1.77
9 4.51 ,....-,i!fl..::..62.90 1.27

10 5.01 ,.,.,,”-+ ....63.50 0.94
11 5.51 ,.,, 64+10 0.94
12 6.01 “. “ “64,50 ““ 0.62
13 6.5} .Jj.:;: .-i’65:00 0.77
14 7.00 ;..~;!,..:,. . 65:40 0.61

,..,. ,,,,,,..,.

,,,.

,:.. ‘-,.,.. ,, .,



HNF-1640 REV. O

RADIOCHEMICAL ANALYSIS

210



HNF-1640 REV. O

THIS PAGE INTENTIONALLY LEFT BLANK
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worklistdataVersion1.005115196
0512619814:26

~F-l@M3 REV. O Page: I

LABCORE Completed Worklist Report for Worklist# 24152

Comments Section:

Comments for sample# S98TO01365 and test @GEA-01
DL=O = > n/a.

Comments for sample# S98TO01366 and test @GEA-01
DL=O = > n/a.

Comments for sample# S98TO01367 and test @GEA-01

Unitsshownfor QC (BLKIBKG)may not reflect the actaal units.

212



HNF-W(I ~. ()
worklistdataVersionI. O05[15196 Page: 2
0512619814:26

LABCORE Completed Worklist Report for Worklist# 24152

h ‘Me Sample# R A Test Matrix Actual Found DL or YieldUnit
DL=O => n/a.

Final page for worklist# 24152

Analyst Signatnre Date Analyst Signature Date

27W)ti~%
DateJ

Unitsshownfor QC (BLKIBKG)rmy not rqtlectthe actual unit$.
~

213



0512119813:37
HNF-W40 REV. O

A-0004-I
Page: 1

LABCORE Data Entry Template for Worklist# 24152

Analyst: f.L Instromenfi GEAOO A Book# A }Pf 7

Method LA-548-121 Rev/Mod ~-~

WorklistConnnenfiAN-1OIGEA STD 1.0mL SEE TRAVELER lad

Group# ProjectS Type

1 STD

2 BLNK

3 SAMPLE

4 DUP

5 SAMPLE

6 DUP

7 SAMPLE

8 DUP

Sample# R A Test

@GEA- 01

@?GEA- 01

S98TO01365 O @GEA- 01
Analytes Requested: C060- 02

S98TO01365 O @GEA- 01

S98TO01366 O @GEA- 01
Analytes Requested: C060- 02

S98TO01366 O @GEA- 01

S98TO01367 O @GEA- 01
Analy,tes Requested: C060-02

S98TO01367 O @GEA -01

Matrix

LIQUID

LIQUID

LIQUID
, C060-02E,

LIQUID

LIQUID
, C060-02E,

LIQUID

LIQUID
, C060-02E,

LIQUID

98000238 AN-101 GRAE1
CS13702 , CS13702E

98000238 AN-101 GRAB1
CS13702 , CS13702E

98000238 AI-101 GRAB1
CS13702 , CS13702E

Final page for worklist # 24152A

.(. % J--2A -~J-

Analyst S@ature Date
5-JZ”98

Anal@ Signature Date

Data Ent~ Comments:

S = WorklistSlot Number, R = ReplicateNutier,A = Aliquot Code.

214



. .
UNF-WMOREV. o

*********************************************************************
* 222-S Laboratory Counting Room 22-MAY-1998 17:04:04.43 *
********************************************************************************

Worklist #:
Sample ID:
Sample Size:
Dilution Factor:

>>>>>>>>>> COUNT
Detector ID:
File Number:
Geometry:
Count Time:
Real Time:
Dead Time:

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<
24152
WL24152-STD
1.0000OE-03 L
1.0000OE+OO

INFORMATION <<<<<<<<<<
GEA2
dka300: [spec.GEA2]2g2720.cnf
42
0 00:50:00.00 sec
O 00:50:34.06 sec
1.1%

Removed by:

~Lll~ ----

Verified bv:

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 22-MAY-1998 16:12:57.59
Decayed to: 22-MAY-1998 16:12:57.59
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: GL
Background Subtract: DKA300:[SPEC.GEA2]2GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 16-DEC-1997 11:02:19.60
Date of last efficiency calibration: 1O-NOV-1997 10:04:32.95
********************************************************************************

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/L

o 661.58* 5392 1.45 1323.19 1315 16 3.0 CS-137 7.84
0 1173.06 2469 1.83 2346.29 2337 17 4.5 CO-60 4.90
0 1332.25 2404 1.94 2664.72 2655 18 4.2 CO-60 5.30



HN$’-W34OREV. ()

Summary of Nuclide Activity
Sample ID :

Page : 2
WL24152-STD Acqui.si.tiondate : 22-MAY-1998 16:12:57

Total number of lines h spectrum 3

Number of unidentifieti lines o
Number of lines tentatively identified by NID 3 100.00%

Nuclide Type :
Wtd Mean

Uncorrected
Nuclide Hlife Decay uCi/L
CO-60 5.27Y 1.00 5.091E+O0
CS-137 30.00Y 1.00 7.844E+O0

---------
Total Activity : 1.293E+01

Grand Total Activity : 1.293E+01

Flags: “K” = Keyline not found
“E” = Manually edited

Wtd Mean
Decay Corr Decay Corr

uCi/L 2-Sigma Error
5.091E+O0 0.157E+O0
7.844E+O0 0.235E+O0
---------
1.293E+01

1.293E+01

Z-Sigma
%Error Flags
3.09
2.99

lt~ll s

MA#l=
Manually accepted
Nuclide specific abn. limit



HNF-W340 REV. O

Minimum Detectable Activity Report
Sample ID : WL24152-STD

Nuclide

BE-7
NA-22
NA-24
K-4O
SC-46
CR-51
MN-54
CO-56
co-57
CO-58
FE-59
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-11OM
SN-113
TE-123m
SB-124
SB-125
TE-125m
1-129
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
TL-208

Bckgnd
Sum

252.
21.
8.

115.
99.

291.
144.
116.
321.
135.
146.
119.
326.
205.
205.

1.
42.
142.
131.
119.
178.
155.
110.
303.
220.
266.
361.
150.
288.
302.
290.
267.
297.
263.
141.
121.
9.

303.
156.
9.

348.
321.
321.
328.
328.
299.
237.
265.
300.
138.
328.

Energy
(keV)

477.59
1274.53
1368.55
1460.75
1120.55
320.08
834.83
846.76
122.06
810.78
1099.25
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
277.36

Page : 3
Acquisition date : 22-NAY-1998 16:12:57

MDA
(uCi/L)

6.8415E-01
5.1465E-02
3.6432E-02
1.1780E+O0
9.3618E-02
5.1837E-01
8.8205E-02
8.0513E-02
4.2833E-02
8.4027E-02
1.9585E-01
2.0056E-01
7.9993E-02
1.5811E+01
7.1445E-02
2.2701E-02
2.2206E+01
9.0677E-02
7.8715E-02
1.3611E-01
6.8326E-02
1.4335E+O0
7.5807E-02
1.4008E+O0
9.3369E-02
9.4284E-02
4.4465E-02
6.9684E-02
2.3164E-01
1.3643E+01
1.5789E+01
6.9676E-02
1.7468E+O0
8.8359E-02
6.8021E-02
8.0232E-02
8.2365E-02
4.3352E-02
2.5709E-01
4.5373E-02
7.5777E-02
3.2061E-01
6.4062E-01
1.3108E-O1
9.1602E-02
1.5781E-01
8.6088E-02
2.1120E-01
5.7751E-02
6.3615E-02
7.7361E-01
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HNF-1640 REV. O

Minimum Detectable Activity Report (continued) Page : 4
Sample ID : WL24152-STD Acquisition date : 22-MAY-1998 16:12:57

Nuclide

PB-21O
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

257.
120.
405.
162.
325.
362.
376.
168.
307.
308.
272.
290.
137.
275.
374.
299.
324.
128.
306.
346.
324.
299.

Energy
(keV)

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)

1.0263E+01
1.0832E+O0
1.1013E-O1
1.5946E-01
3.0092E-01
1.1565E+O0
1.1406E+O0
3.8304E-01
4.3368E+O0
2.0487E-01
7.6609E+01
1.321OE-O1
1.1914E+01
7.9636E-01
6.9214E-02
4.1807E-01
4.3097E-01
3.4389E-01
1.7449E-01
5.8075E+02
4.1338E-01
1.1794E-01
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********************************************************************************
* 222-S Laboratory Counting Room 22-MAY-1998 20:44:23.63 *
********************************************************************************

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<
Worklist #:
Sample ID:
Sample Size:
Dilution Factor:

>>>>>>>>>> COUNT
Detsctor ID:
File Number:
Geometry:
Count Time:
Real Time:
Dead Time:

24152
WL24152-BLNK
1.0000OE-04 L
1.0000OE+OO

INFOPJ4ATION<<<<<<<<<<
GEA2
dka300: [spec.GEA2]2g2721.cnf
42
0 02:30:00.00 sec
O 02:30:55.33 sec
o.6%

Removed by:

RJ J&_

Verified by:

26 ti9/1
u u

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 22-MAY-1998 18:13:00.38
Decayed to: 22-NAY-1998 18:13:00.38
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: SLH2
Background Subtract: DKA300:[SPEC.GEA2]2GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 16-DEC-1997 11:02:19.60
Date of last efficiency calibration: 1O-NOV-1997 10:04:32.95
********************************************************************************

Post-NID Peak Search Report

It Energy Area FWHM Channel

o 352.04* 131 2.74 704.05
0 583.51* 46 1.45 1167.03
0 661.61* 41 1.54 1323.26
0 1460.57* 23 1.93 2921.43

Left Pw %Err Fit Nuclides Activity
uCi/L

698 14 47.5
1159 15 95.4
1318 12116.4 CS-137 0.201
2912 18181.7 K-40 1.72
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blNF-1040 REV. O

Summary of Nuclide Activity Page : 2 I
Sample ID : WL24152-BLNK Acquisition date : 22-MAY-1998 18:13:00

Total number of lines in spectrum 4
Number of unidentified lines o
Number of lines tentatively identified by NID 4 100.00%

Nuclide Type :
Wtd Mean Wtd Mean

Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error

-K-4o , .~.. 1 Uu J..1~ lQ1 *1
%Error F gs e~

.
S-337 au OUY .LUG FE=03 E . llr

-4*

fid ~y

. . . . . 5pd
--------- ---------

Total Activity : 1.921E+O0 1.921E+O0

Grand Total Activity : 1.921E+O0 1.921E+O0

Flags: “K” = Keyline not found IIMII= Manually accepted
nEll= Manually edited IIAN= Nuclide specific abn. limit
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Minimum Detectable Activitv ReDort

Nuclide

BE-7
NA-22
NA-24
SC-46
CR-51
MN-54
CO-56
co-57
CO-58
FE-59
CO-60
ZN-65
SE-75
XR-85
SR-85
Y-88
Y-91
NE-94
NB-95
ZR-95
RU-103
RURH-106
AG-108m
CD-109
AG-11OM
SN-113
TE-123m
SB-124
SB-125
TE-125m
1-129
1-131
XE-13Im
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
TL-208

Bckgnd
Sum

83.
28.
26.
57.

149.
35.
45.

200.
46.
29.
38.
28.

183.
118.
117.

6.
40.
41.
56.
58.

100.
57.
58.

214.
62.

102.
224.
60.

114.
202.
164.
125.
206.
116.
77.
48.
18.

205.
59.
14.

210.
210.
210.
200.
196.
218.
97.
171.
158.
59.
174.

Energy
(keV)

477.59
1274.53
1368.55
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
277.36

HMF-1640 REV. O

Page : 3
Acquisition date : 22-MAY-1998 18:13:00

MDA
(uCi/L)

1.3442E+O0
1.9370E-01
2.0958E-01
2.4151E-01
1.2527E+O0
1.5256E-01
1.7221E-01
1.1376E-01
1.6961E-01
3.0650E-01
2.3080E-01
3.4099E-01
2.0223E-01
4.0398E+01
1.8254E-01
1.4392E-01
7.1966E+01
1.6969E-01
1.7647E-01
3.2323E-01
1.7305E-01
2.9796E+O0
1.8633E-01
3.9544E+O0
1.7080E-01
1.9837E-01
1.1778E-01
1.5101E-O1
4.9575E-01
3.7503E+01
4.0004E+01
1.6188E-01
4.8879E+O0
1.9945E-01
1.6988E-01
1.7334E-01
7.7643E-01
1.1968E-01
5.4377E-01
1.8409E-01
1.9825E-01
8.7121E-01
1.7407E+O0
3.4392E-01
2.3804E-01
4.5227E-01
1.8771E-01
5.6986E-01
1.4141E-01
1.4209E-01
1.8995E+O0
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Minimum Detectable Activity Report (continued) Page : 4
Sample ID : WL24152-BLNK Acquisition date : 22-MAY-1998 18:13:00

Bckgnd Energy MDA
Nuclide Sum (keV) (uCi/L)

PB-21O
BI-212
PB-212
BI-214
PB-214
FU+-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

156.
50.

208.
161.
248.
206.
212.
83.

214.
205.
149.
141.
38.

190.
214.
219.
167.
32.

191.
205.
167.
199.

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

2.6967E+01
2.3987E+O0
2.6566E-01
5.2915E-01
1.9573E+O0
2.9546E+O0
2.8815E+O0
9.1403E-01
1.2154E+01
5.6116E-01
1.9088E+02
3.1181E-01
2.1665E+01
2.2223E+O0
1.7628E-01
1.2006E+O0
1.0464E+O0
6.0654E-01
4.6818E-01
1.5024E+03
1.000IE+OO
3.2311E-01
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********************************************************************************
* 222-S Laboratory Counting Room 22-NAY-1998 23:34:40.21 *
********************************************************************************

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<
Worklist #:
Sample ID:
Sample Size:
Dilution Factor:

>>>>>>>>>> COUNT
Detector ID:
File Number:
Geometry:
Count Time:
Real Time:
Dead Time:

24152
S98T1365-SAM
1.0000OE-04 L
1.0000OE+OO

INFORMATION <<<<<<<<<<
GEA2
dka300: [spec.GEA2]2g2722.cnf
43
0 02:30:00.00 sec
O 02:37:14.56 sec
4.6%

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 22-MAY-1998 20:56:57.08
Decayed to: 22-MAY-1998 20:56:57.08
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: SLH2
Background Subtract: DKA300:[SPEC.GEA2]2GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of laet energy calibration: 16-DEC-1997 11:02:19.60
Date of last efficiency calibration: 1O-NOV-1997 10:09:16.15
********************************************************************************

Post-NID Peak Search Report

It Energy Area FWHN Channel

o 661.59* 1217356 1.47 1323.21
0 817.13 21 1.41 1634.33
0 1323.26 89 2.37 2646.75
0 1460.59* 46 2.07 2921.47
0 1764.33* 23 2.54 3529.08

Left Pw %Err Fit Nuclides Activity
uCi/L

1315 16 0.2 CS-137 2.170E+04
1631 8 99.1
2641 14 26.1
2913 16 93.1 K-40 12.1
3522 14 68.5
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Summary of Nuclide Activity
Sample ID :

Page : 2
S98T1365-SAM Acquisition date : 22-MAY-1998 20:56:57

Total number of lines in spectrum 5
Number of unidentified lines 1
Number of lines tentatively identified by NID 4 80.00%

Nuclide Type :
Wtd Nean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma

Nuclide Hlife Decav uCilL uCilL 2-Siama Error %Error Flaas. .
1. .29-E-W. .5. 17 ru%l “, .ro$

CS-137 30.00Y 1.00 2.170E+04
---------

Total Activity : 2.171E+04

Grand Total Activity : 2.171E+04

Flags: “K” = Keyline not found
IIEIl= Manually edited

2.170E+04 0.004E+04 P
(3.19(7’”\f J’

---------
2.171E+04

2.171E+04

18M*8= Manually accepted
IIAII= Nuclide specific abn. limit
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HNF-W40 REV. O

Minimum Detectable Activity
Sample ID : S98T1365-SAM

Nuclide

BE-7
NA-22
NA-24
SC-46
CR-51
MN-54
CO-56
co-57
CO-58
FE-59
CO-60
ZN-65
SE-75
RR-85
SR-85
Y-88
Y-91
NB-94
NB-95
ZR-95
RU-103
RURH-106
AG-1O8m
CD-109
AG-110M
SN-113
TE-123m
SB-124
SB-125
TE-125m
1-129
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
TL-208

Bckgnd
Sum

35740.
25.
22.
53.

33190.
69.
66.

37162.
50.
48.
31.
43.

37431.
18718.
18716.

6.
41.
61.
76.
76.

22645.
7966.
108.

30705.
24116.
34028.
38280.
8061.

38508.
33785.
27717.
32483.
38085.
32889.
8115.

54.
16.

38164.
13554.

12.
38416.
38044.
38042.
37069.
37476.
30950.
29132.
27913.
35947.
8884.
36262.

Report

Energy
(keV)

477.59
1274.53
1368.55
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
277.36

Page : 3
Acquisition date : 22-MAY-1998 20:56:57

MDA
(uCi/L)

9.7460E+01
6.5821E-01
6.9118E-01
8.4435E-01
6.7760E+01
7.6085E-01
7.5018E-01
6.0948E+O0
6.4454E-01
1.3958E+O0
7.5384E-01
1.5073E+O0
1.0649E+01
1.7967E+03
8.1268E+O0
4.9550E-01
2.6445E+02
7.4161E-01
7.4096E-01
1.3499E+O0
9.1539E+O0
1.2138E+02
9.1821E-01
1.8869E+02
1.1581E+01
1.2871E+01
5.9501E+O0
6.0315E+O0
3.2245E+01
1.9197E+03
1.8083E+03
9.3398E+O0
2.5583E+02
1.1991E+01
6.0775E+O0
6.7048E-01
2.6841E+O0
6.2751E+O0
2.8399E+01
6.0145E-01
1.0421E+01
4.5894E+01
9.1703E+01
1.8433E+01
1.2953E+01
2.1473E+01
1.1416E+01
2.8631E+01
7.8069E+O0
6.0248E+O0
1.0064E+02
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HMF-$640 REV. O
,,. .

Ninimum Detectable Activity Report (continued) Page : 4
Sample ID : S98T1365-SAM Acquisition date : 22-MAY-1998 20:56:57

Bckgnd Energy MDA
Nuclide Sum (keV) (uCi/L)

PB-21O
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

27730.
111.

39868.
8195.
32428.
39708.
48017.

89.
30873.
30797.
27539.
33579.

50.
31363.
47380.
30978.
27807.

37.
33018.
37852.
27807.
29253.

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

1.3197E+03
1.2786E+01
1.3718E+01
1.3391E+01
8.4533E+01
1.5290E+02
1.6522E+02
3.4443E+O0
5.8190E+02
2.7388E+01
9.9796E+03
1.7429E+01
8.9649E+01
1.1341E+02
9.9829E+O0
5.6901E+01
5.2303E+01
2.3638E+O0
2.4418E+01
8.0133E+04
4.9980E+01
1.5527E+01
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********************************************************************************
* 222-S Laboratory Counting Room 23-NAY-1998 02:18:37.00 *
********************************************************************************

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<
Worklist #:
Sample ID:
Sample Size:
Dilution Factor:

>>>>>>>>>> COUNT
Detector ID:
File Number:
Geometry:
Count Time:
Real Time:
Dead Time:

24152
S98T1365-DUP
1.0000OE-04 L
1.0000OE+OO

INFORMATION <<<<<<<<<<
GEA2
dka300:[spec.GEA2]2g2723.cnf
43
0 02:30:00.00 sec
O 02:37:14.91 sec
4.6%

Removed by:

,)Ld&

Verified by:

d6mw 9%
u u

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 22-MAY-1998 23:40:51.47
Decayed to: 22-NAY-1998 23:40:51.47
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: SLH2
Background Subtract: DKA300:[SPEC .GEA2]2GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 16-DEC-1997 11:02:19.60
Date of last efficiency calibration: 1O-NOV-1997 10:09:16.15
********************************************************************************

Post-NID Peak Search Report

It Energy Area FWHN Channel Left Pw %Err Fit Nuclides Activity
uCijL

o 661.60* 1215955 1.48 1323.23 1315 16 0.2 CS-137 2.167E+04
O 1322.50 72 1.60 2645.24 2637 15 37.1
0 1460.60* 49 1.96 2921.49 2915 13 86.7 K-40 12.8
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Summary of Nuclide Activity Page : 2
Sample ID : S98T1365-DUP Acquisition date : 22-MAY-1998 23:40:51

Total number of lines in spectrum 3’
Number of unidentified lines 1
Number of lines tentatively identified by NID 2 66.67%

Nuclide Type :
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma

Nuclide Hlife Decay uCilL uCilL 2-Sioma Error %Error Flaas

CS-137 30.00Y 1.00 2.167E+04
---------

Total Activity : 2.169E+04

Grand Total Activity : 2.169E+04

Flags: llKll= Keyline not found
“E” = Manually edited

2.167E+04 0.004E+04 o.19~’;p/’”
---------
2.169E+04

2.169E+04

“M” = Manually accepted
WAU = Nuclide specific abn. limit
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Minimum Detectable Activity
Sample ID : S98T1365-DUP

Nuclide

BE-7
NA-22
NA-24
SC-46
CR-51
MN-54
CO-56
co-57
CO-58
FE-59
CO-60
ZN-65
SE-75
RR-85
SR-85
Y-88
Y-91
NB-94
NB-95
ZR-95
RU-103
RURH-106
AG-108m
CD-109
AG-11OM
SN-113
TE-123m
SB-124
SB-125
TE-125m
1-129
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
TL-208

Bckgnd
Sum

35962.
38.
19.
56.

33609.
57.
60.

36853.
55.
41.
25.
52.

37580.
18614.
18611.

10.
46.
60.
81.
80.

22620.
7723.
106.

30786.
23822.
34047.
38172.
8091.
38448.
33929.
27856.
32918.
38017.
32545.
8052.

51.
17.

38214.
13606.

8.
38352.
38330.
38329.
36873.
37118.
30635.
28938.
27817.
35943.
8914.
36061.

Report

Energy
(keV)

477.59
1274.53
1368.55
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
277.36

Page : 3
Acquisition date : 22-MAY-1998 23:40:51

MDA
(uCi/L)

9.7762E+01
7.9108E-O1
6.6020E-01
8.6257E-01
6.8185E+01
6.9371E-01
7.2092E-01
6.0695E+O0
6.7048E-01
1.3045E+O0
6.8670E-01
1.6434E+O0
1.0670E+01
1.7917E+03
8.1041E+OO
6.0703E-01
2.7820E+02
7.3768E-01
7.6551E-01
1.3803E+O0
9.1488E+O0
1.1953E+02
9.1082E-O1
1.8894E+02
1.151OE+O1
1.2874E+01
5.9418E+O0
6.0426E+O0
3.2220E+01
1.9238E+03
1.8128E+03
9.4020E+O0
2.5561E+02
1.1928E+01
6.0540E+O0
6.5311E-01
2.8034E+O0
6.2792E+O0
2.8452E+01
5.2570E-01
1.0412E+01
4.6065E+01
9.2047E+01
1.8385E+01
1.2891E+01
2.1364E+01
1.1378E+01
2.8582E+01
7.8066E+O0
6.0346E+O0
1.0036E+02

229



HNF-W40 REV. O

Minimum Detectable Activity Report (continued) Page : 4
Sample ID : S98T1365-DUP Acquisition date : 22-MAY-1998 23:40:51

Bckgnd Energy MDA
Nuclide Sum (keV) (uCi/L)

PB-21O
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

27304.
119.

40057.
7899.

32596.
39638.
48325.

101.
30402.
30726.
27305.
33508.

51.
31644.
47696.
30649.
27757.

58.
33264.
37888.
27758.
29240.

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

1.3095E+03
1.3200E+01
1.3751E+01
1.3149E+01
8.4755E+01
1.5277E+02
1.6575E+02
3.6528E+O0
5.7747E+02
2.7356E+01
9.9372E+03
1.7411E+01
9.0865E+01
1.1392E+02
1.0016E+01
5.6599E+01
5.2257E+01
2.9207E+O0
2.4508E+01
8.0171E+04
4.9936E+01
1.5523E+01

230
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w-w REV. o

********************************************************************************

* 222-S Laboratory Counting Room 23-NAY-1998 07:47:23.49 *
********************************************************************************

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<
Worklist #:
Sample ID:
Sample Size:
Dilution Factor:

>>>>>>>>>> COUNT
Detector ID:
File Number:
Geometry:
Count Time:
Real Time:
Dead Time:

24152
S98T1366-SAN
1.0000OE-03 L
4.1OOOOE+O1

INFORMATION <<<<<<<<<<
GEA2
dka300: [spec.GEA2]2g2726.cnf
43
0 02:30:00.00 sec
O 02:37:59.80 sec
5.1%

‘ez;2i%t’-
Verified by:

%% ?Il
u

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 23-NAY-1998 05:08:56.45
Decayed to: 23-NAY-1998 05:08:56.45
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: SLH2
Background Subtract: DKA300:[SPEC.GEA2]2GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 16-DEC-1997 11:02:19.60
Date of last efficiency calibration: 1O-NOV-199,710:09:16.15
********************************************************************************

Post-NID Peak Search Report

It Energy Area FWHN Channel

o 188.39 4631 4.52 376.75
0 661.59* 1368703 1.47 1323.21
0 1238.58 17 1.24 2477.36
0 1322.43 97 1.38 2645.10
0 1460.52* 46 1.89 2921.32
0 1764.20* 15 2.06 3528.83

Left Pw %Err Fit Nuclides Activity
uCi/L

371 15 33.1
1315 16 0.2 CS-137 1.000E+05
2471 9116.9
2638 15 32.1
2911 20 98.2 K-40 49.4
3521 15 98.4

231



HMF-W40 REV. O

Summary of Nuclide Activity Page : 2
Sample ID : S98T1366-SAM Acquisition date : 23-MAY-1998 05:08:56

Total number of lines in spectrum 6
Number of unidentified lines 2
Number of lines tentatively identified by NID 4 66.67%

Nuclide Type :
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma

Nuclide Hlife Decay uCijL uCi/L 2-Sigma Error
n.1 HRxz?5:

CS-137 30.00Y 1.00 1.000E+05
---------

Total Activity : 1.001E+05

Grand Total Activity : 1.001E+05

Flags: llKll= Keyline nOt found
“E” = Manually edited

1.000E+05 0.002E+05 o.17~~~r-
--.------
1.001E+05

1.001E+05

llMll= Manually accepted
‘tA!l= Nuclide specific abn. limit

232
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Minimum Detectable Activity
Sample ID : S98T1366-SAM -

Nuclide

BE-7
NA-22
NA-24
SC-46
CR-51
MN-54
CO-56
co-57
CO-58
FE-59
CO-60
ZN-65
SE-75
XR-85
SR-85
Y-88
Y-91
NB-94
NB-95
ZR-95
RU-103
RURH-106
AG-108m
CD-109
AG-11OM
SN-113
TE-123m
SB-124
SB-125
TE-125m
1-129
1-131
XE-13lm
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
TL-208

Bckgnd
sum

40075.
19.
24.
61.

36988.
56.
53.

41554.
90.
43.
33.
45.

41703.
21119.
21118.

4.
37.
50.
83.
73.

25316.
8707.
106.

34781.
27248.
37929.
42777.
8963.

43598.
37687.
31003.
36599.
43181.
36379.
8911.

69.
13.

42794.
15239.

5.
43050.
42716.
42715.
41496.
41719.
34663.
32980.
31383.
40186.
9734.

40435.

Report

Energy
(keV)

477.59
1274.53
1368.55
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
277.36

WdF-V340REV.O

Page : 3
Acquisition date : 23-MAY-1998 05:08:56

4
2
2
3
2
2.

MDA
uCi/L)

2306E+02
4101E+OO
9471E+O0
6797E+O0
9323E+02
8293E+O0

2.7904E+O0
2.6420E+01
3.4674E+O0
5.4569E+O0
3.1497E+O0
6.3081E+O0
4.6077E+01
7.8228E+03
3.5385E+01
1.7053E+O0
1.0273E+03
2.7752E+O0
3.1718E+O0
5.4334E+O0
3.9674E+01
5.2016E+02
3.7399E+O0
8.2321E+02
5.0459E+01
5.5703E+01
2.5785E+01
2.6067E+01
1.4065E+02
8.3116E+03
7.8396E+03
4.0640E+01
1.1167E+03
5.1697E+01
2.6104E+O1
3.0882E+O0
1.0066E+01
2.7240E+01
1.2342E+02
1.7736E+O0
4.5223E+01
1.9935E+02
3.9834E+02
7.9949E+01
5.6022E+01
9.3154E+01
4.9792E+01
1.2444E+02
3.3838E+01
2.5849E+01
4.3563E+02

233



HNF-wo w. f)

Minimum Detectable Activity Report (continued) Page : 4
Sample ID : S981’1366-SAM Acquisition date : 23-MAY-1998 05:08:56

Bckgnd
Nuclide Sum

PB-21O
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

30745.
114.

44661.
9159.

36609.
44548.
54434.

96.
34253.
34851.
30570.
37561.

60.
35337.
53743.
34626.
30794.

45.
36666.
42898.
30794.
33040.

Energy
(keV)

46.50 5
727.18 5
238.63 5
609.31 5
351.92 3
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)

6963E+03
3059E+01
9520E+01
8022E+01
6982E+02

6.6394E+02
7.2112E+02
1.4622E+01
2.5126E+03
1.1943E+02
4.3101E+O4
7.5566E+01
4.0201E+02
4.9348E+02
4.3585E+01
2.4661E+02
2.2563E+02
1.0601E+01
1.0549E+02
3.4970E+05
2.1561E+02
6.7641E+01

234
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********************************************************************************

* 222-S Laboratory Counting Room 23-MAY-1998 10:45:11.42 *
********************************************************************************

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<
Worklist #:
Sample ID:
Sample Size:
Dilution Factor:

>>>>>>>>>> COUNT
Detector ID:
File Number:
Geometry:
Count Time:
Real Time:
Dead Time:

24152
S98TO01366-DUP
1.0000OE-03 L
4.1OOOOE+O1 ‘;Z:22A

INFORMATION <<<<<<<<<<
GEA2 Verified by:
dka300: [spec.GEA2]2g2727.cnf
43 2L % %f
O 02:30:00.00 sec “

O 02:37:57.65 sec
5.0%

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 23-NAY-1998 08:06:43.98
Decayed to: 23-MAY-1998 08:06:43.98
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst:
Background Subtract: ~~300:[SPEC .GEA2]2GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 16-DEC-1997 11:02:19.60
Date of last efficiency calibration: 1O-NOV-1997 10:09:16.15
********************************************************************************

Post-NID Peak Search Report

It Energy Area FWHN Channel Left Pw %Err Fit Nuclides Activity
uCi/L

o 661.56* 1362254 1.47 1323.16 1315 16 0.2 CS-137 9.955E+04
O 1322.59 116 2.14 2645.41 2637 15 22.4
0 1378.23 20 1.40 2756.72 2750 14 81.2
0 1460.65* 43 1.70 2921.59 2914 14107.4 K-40 46.7
0 1764.17* 13 1.97 3528.77 3522 14111.7

235
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HNF-1640 REV. O

Summary of Nuclide Activity Page : 2
Sample ID : S98TO01366-DUP Acquisition date : 23-MAY-1998 08:06:43

Total number of lines in spectrum 5
Number of unidentified lines 2
Number of lines tentatively identified by NID 3 60.00%

Nuclide Type :
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr

Nuclide Hlife Decav uCilL uCilL 2-Sioma Error
2-Sioma

. .
1.00 A.67JJS-i-Ql . .E+u J. > . UJ5-P’ c’

CS-137 30.00Y 1.00 9.955E+04 9.955E+04 0.017E+04 ~FfJ$;:
--------- --------- -,

Total Activity : 9.960E+04 9.960E+04

Grand Total Activity : 9.960E+04 9.960E+04

Flags: I!KI!= Keylj,ne not found IIMII=
t#Evl= Manually edited IIAII=

Manually accepted
Nuclide specific abn. limit

236



Minimum Detectable Activity
Sample ID : S98TO01366-DUP

Nuclide

BE-7
NA-22
NA-24
SC-46
CR-51
MN-54
CO-56
co-57
CO-58
FE-59
CO-60
ZN-65
SE-75
XR-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
1-129
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
TL-208

Bckgnd
Sum

39994.
30.
13.
61.

36965.
76.
75.

41445.
45.
39.
30.
37.

42018.
20978.
20974.

9.
27.
62.

114.
88.

25399.
8931.
121.

34543.
28283.
37719.
42545.
9074.

43259.
37764.
31155.
36350.
42528.
36651.
9193.

68.
23.

42852.
15263.

10.
43258.
42649.
42648.
41416.
41557.
34471.
32738.
31589.
40229.
9991.

40380.

HWW340REV.O

Report Page : 3

Acquisition date : 23-MAY-1998 08:06:43

Energy
(keV)

477.59
1274.53
1368.55
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
277.36

MDA
(uCi/L)

4.2263E+02
2.9191E+O0
2.2856E+O0
3.6933E+O0
2.9314E+02
3.2534E+O0
3.2658E+O0
2.6385E+01
2.4959E+O0
5.2225E+O0
3.0520E+O0
5.7733E+O0
4.6250E+01
7.7967E+03
3.5265E+01
2.3474E+O0
8.9336E+02
3.0534E+O0
3.6825E+O0
5.9023E+O0
3.9739E+01
5.2677E+02
3.9814E+O0
8.2040E+02
5.1404E+01
5.5549E+01
2.5715E+01
2.6227E+01
1.401OE+O2
8.3200E+03
7.8587E+03
4.0503E+01
1.1083E+O3
5.1890E+01
2.651OE+O1
3.0564E+O0
1.3222E+01
2.7258E+01
1.2352E+02
2.2763E+O0
4.5331E+01
1.9919E+02
3.9803E+02
7.9872E+01
5.5914E+01
9.2897E+01
4.9609E+01
1.2485E+02
3.3856E+01
2.6186E+01
4.3533E+02

237
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HNF-W340 REV. O

Minimum Detectable Activity
Sample ID : S98TO01366-DUP

Bckgnd
Nuclide Sum

PB-21O
BI-212
PB-212
BI-214
PB-214
FQ-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

30668.
131.

44248.
9164.

36480.
44304.
54217.

105.
34295.
34580.
30486.
37552.

52.
34979.
53530.
34474.
30780.

36.
37060.
42498.
30780.
32690.

Report (continued) Page : 4
Acquisition date : 23-MAY-1998 08:06:43

Energy MDA
(keV) (uCi/L)

46.50 5.6891E+03
727.18 5.6675E+01
238.63 5.9245E+01
609.31 5.8039E+01
351.92 3.6909E+02
240.99 6.6212E+02
186.10 7.1969E+02
911.21 1.5247E+01
84.37 2.5141E+03
88.47 1.1897E+02
57.78 4.3042E+04

312.17 7.5558E+01
1001.03 3.7475E+02
92.60 4.9099E+02
185.71 4.3498E+01
86.48 2.4606E+02
59.54 2.2558E+02

984.45 9.5532E+O0
106.12 1.0605E+02
129.30 3.4807E+05
59.54 2.1556E+02
74.67 6.7283E+01

238
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***** ***** ***** ***** ***** ***** ***** ********************************************* I
* 222-S Laboratory Counting Room 23-NAY-1998 14:55:17.89 *
********************************************************************************

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<
Worklist #:
Sample ID:
Sample Size:
Dilution Factor:

24152

S98TO01367-SAM

1.0000OE-03 L

4.1OOOOE+O1

INFORMATION <<<<<<<<<<
GEA2
dka300: [spec.GEA2]2g2728.cnf
43
0 02:30:00.00 sec
O 02:39:16.77 sec
5.8%

>>>>>>>>>> COUNT
Detector ID: Verified by:
File Number:
Geometry: 1,% 26WI%5K
Count Time: u
Real Time:
Dead Time:

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< ‘
Sample Count Time: 23-NAY-1998 12:15:34.14
Decayed to: 23-NAY-1998 12:15:34.14
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: GL
Background Subtract: DKA300:[SPEC.GEA2]2GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 16-DEC-1997 11:02:19.60
Date of last efficiency calibration: 1O-NOV-1997 10:09:16.15
********************************************************************************

Post-NID Peak Search Report

It Energy Area FWHN Channel Left Pw %Err Fit Nuclides Activity
uCi/L

o 661.55* 1631658 1.48 1323.13 1315 16 0.2 CS-137 1.192E+05
O 1322.84 134 2.00 2645.91 2640 12 22.6
0 1460.50* 56 2.12 2921.29 2912 16 76.8 K-4O 60.7

239
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HNF-W40 REV. O

Summary of Nuclide Activity Page : 2
Sample ID : S98TO01367-SAN Acquisition date : 23-MAY-1998 12:15:34

Total number of lines in spectrum 3
Number of unidentified lines 1
Number of lines tentatively identified by NID 2 66.67%

Nuclide Type :
Wtd Mean Wtd Mean

Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error %Erro Flags

4.03Ir,+el
CS-137 ~1~ ,fl%30.00Y 1.00 1.192E+05 1.192E+05 0.002E+05 ‘3:16 <)’--------- ---------

Total Activity : 1.193E+05 1.193E+05

Grand Total Activity : 1.193E+05 1.193E+05

Flage: IIKU= Keyline nOt found 11N*8= Manually accepted
NE*I= Manually edited ‘VA*V= Nuclide specific abn. limit

240
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Minimum Detectable Activity
Sample ID : S98TO01367-SAM

Nuclide

BE-7
NA-22
NA-24
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-11OM
SN-113
TE-123m
SB-124
SB-125
TE-125m
1-129
1-131
XE-13Im
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
TL-208

Bckgnd
Sum

47743.
29.
15.
78.

44326.
70.
62.

49401.
89.
48.
29.
39.

50058.
24913.
24913.

7.
48.
69.

119.
112.

30220.
10610.

142.
41582.
35067.
45564.
51059.
10888.
51440.
45208.
37157.
43475.
50864.
43585.
10893.

76.
14.

51144.
18304.

10.
51385.
51092.
51092.
49354.
49797.
41190.
39032.
37606.
48297.
12010.
48252.

HW-W40 REV. o

Report Page : 3
Acquisition date : 23-MAY-1998 12:15:34

Energy
(keV)

477.59
1274.53
1368.55
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
6’7.75

279.20
569.70
277.36

MDA
(uCi/L)

4.6165E+02
2.8988E+O0
2.3969E+O0
4.1391E+O0
3.2093E+02
3.1419E+O0
2.9946E+O0
2.8800E+01
3.4433E+O0
5.7397E+O0
3.0037E+O0
5.8764E+O0
5.0469E+01
8.4937E+03
3.8421E+01
2.1152E+O0
1.1589E+03
3.2189E+O0
3.7651E+O0
6.6250E+O0
4.3334E+01
5.7387E+02
4.2835E+O0
8.9987E+02
5.7219E+01
6.1036E+O1
2.8164E+01
2.8713E+01
1.5274E+02
9.1OO9E+O3
8.5800E+03
4.4285E+01
1.2118E+03
5.6572E+01
2.8843E+01
3.2186E+O0
1.0695E+01
2.9772E+01
1.3522E+02
2.2767E+O0
4.9395E+01
2.1797E+02
4.3555E+02
8.7170E+01
6.1191E+01
1.0152E+02
5.4154E+01
1.3619E+02
3.7087E+01
2.8695E+01
4.7576E+02
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Minimum Detectable Activity
Sample ID : S98TO01367-SAM

Nuclide

PB-21O
BI-212
PB-212
BI-214
PB-214
FQi-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

36863.
158.

53640.
10768.
43845.
52948.
64680.

96.
40978.
41627.
36791.
44988.

52.
41622.
63746.
41175.
36598.

51.
44170.
51317.
36598.
39510.

HNF-W340REV.O

Report (continued) Page : 4
Acquisition date : 23-MAY-1998 12:15:34

Energy MDA
(keV) (uCi/L)

46.50 6.2357E+03
727.18 6.1860E+01
238.63 6.5214E+01
609.31 6.2884E+01
351.92 4.0768E+02
240.99 7.2373E+02
186.10 7.8590E+02
911.21 1.4616E+01
84.37 2.7475E+03
88.47 1.3049E+02
57.78 4.7270E+04

312.17 8.2680E+01
1001.03 3.7386E+02

92.60 5.3544E+02
185.71 4.7458E+01
86.48 2.6885E+02
59.54 2.4592E+02

984.45 1.1267E+01
106.12 1.1577E+02
129.30 3.8238E+05
59.54 2.3498E+02
74.67 7.3947E+01
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MNF-t640 REV. O

********************************************************************************
* 222-S Laboratory Counting Room 23-MAY-1998 17:51:11.10 *
********************************************************************************

>>>>>>>>>> SANPLE INFORMATION <<<<<<<<<<
Worklist #:
Sample ID:
Sample Size:
Dilution Factor:

>>>>>>>>>> COUNT
Detector ID:
File Number:
Geometry:
Count Time:
Real Time:
Dead Time:

24152

S98TO01367-DUP

1.0000OE-03 L
4.1OOOOE+O1

‘INFORMATION<<<<<<<<<<
GEA2
dka300: [spec.GEA2]2g2730.cnf
43
0 02:30:00.00 sec
O 02:39:15.43 sec
5.8%

Removed by:

JL(&Q.lA_

Verified by:

%M4*5{

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 23-NAY-1998 15:11:26.31
Decayed to: 23-NAY-1998 15:11:26.31
Standard Deviations: 2
Analysis Library: ENVGEA
Analye.t: GL
Background Subtract: DKA300:[SPEC.GEA2]2GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 16-DEC-1997 11:02:19.60

Date of last efficiency calibration: 1O-NOV-1997 10:09:16.15
********************************************************************************

Post-NID Peak Search Report

It Energy Area FWHN Channel Left Pw %Err Fit Nuclides Activity
uCi/L

o 661.55* 1628171 1.47 1323.13 1315 16 0.2 CS-137
o

1.190E+05
963.24 49 4.37 1926.58 1920 12 51.2

0 1322.68 141 2.02 2645.58 2638 19 22.5
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Summary of Nuclide Activity
Sample ID : S98TO01367-DUP Acquisition

Total number of lines in spectrum 3
Number of unidentified lines 1
Number of lines tentatively identified by NID 2

Nuclide Type :
Wtd Mean
Uncorrected

Nuclide Hlife Decay uCi/L
CS-137 30.00Y 1.00 1.190E+05

---------
Total Activity : 1.190E+05

Grand Total Activity : 1.190E+05

Flags: IIKII= Keyline nOt found
VIE*S= Manually edited

MW-1640REW0

Page : 2
date : 23-MAY-1998 15:11:26

66.67%

Wtd Mean
Decav Corr Decay Corr

u;i/L 2-Sigma Error
1.190E+05 0.002E+05

2-Sigma
%Error Flags
0.16

---.-----
1.190E+05

1.190E+05

nMl*= Manually accepted
IIAII= Nuclide specific abn. limit
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HNF-tfMOREV.0

Minimum Detectable Activitv Reoort
Sample ID : S98TO01367-DUP” “

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
RR-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
1-129
1-131
XE-131m
BA-133
CS-134
CS-136
CS-138
CE-139
BA-140
LA-140
CE-141
CE-144
CEPR-I,
EU-152
EU-154
EU-155
HF-181
TA-182
HG-203
BI-207

4

Bckgnd
Sum

48135.
29.
20.

322.
60.

44329.
81.
71.

49246.
81.
53.
29.
47.

49714.
24771.
24769.

7.
45.
66.

109.
96.

30177.
10482.

119.
41078.
34884.
45182.
50892.
10784.
51713.
45644.
37087.
43699.
50754.
43553.
10732.

67.
13.

50782.
18294.

11.
50851.
50933.
50933.
49194.
49588.
41003.
39078.
37662.
48143.
11880.

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

Page : 3
Acquisition date : 23-MAY-1998 15:11:26

MDA
(uCi/L)

4.6354E+02
2.8984E+O0
2.7566E+O0
9.3278E+01
3.6494E+O0
3.2094E+02
3.3541E+O0
3.1940E+O0
2.8755E+01
3.2936E+O0
6.0155E+O0
2.9690E+O0
6.4048E+O0
5.0296E+01
8.4695E+03
3.8311E+01
2.1253E+O0
1.1311E+03
3.1523E+O0
3.6096E+O0
6.1754E+O0
4.3303E+01
5.7041E+02
3.9398E+O0
8.9442E+02
5.7070E+01
6.0781E+01
2.8118E+01
2.8577E+01
1.5314E+02
9.1446E+03
8.5720E+03
4.4398E+01
1.2105E+O3
5.6551E+01
2.8631E+01
3.0285E+O0
1.0423E+01
2.9667E+01
1.3518E+02
2.3739E+O0
4.9139E+01
2.1763E+02
4.3487E+02
8.7029E+01
6.1063E+O1
1.0129E+02
5.4186E+01
1.3629E+02
3.7028E+01
2.8541E+01
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Minimum Detectable Activity Report (continued) Page : 4
Sample ID : S98TO01367-DUP Acquisition date : 23-MAY-1998 15:11:26

Bckgnd Energy MDA
Nuclide Sum (keV) (uCi/L)

TL-208
PB-21O
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

48630.
36761.

138.
53514.
10760.
43280.
53053.
64277.

92.
40673.
41069.
36728.
44735.

60.
41722.
63442.
41009.
36814.

42.
44171.
50798.
36814.
39041.

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

4.7761E+02
6.2271E+03
5.8157E+01
6.5137E+01
6.2861E+01
4.0499E+02
7.2444E+02
7.8345E+02
1.4318E+01
2.7372E+03
1.2961E+02
4.7230E+04
8.2448E+01
4.0170E+02
5.3609E+02
4.7345E+01
2.6831E+02
2.4665E+02
1.0253E+01
1.1577E+02
3.8045E+05
2.3567E+02
7.3508E+01
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i&F-M340 REV. O
worklisldataVersion1.005115196
05/2819811:11

Page: 1

LABCORE Completed Worklist Report for Worklist# 24164 I

AMst ~‘]gnature Date Analyst Sgnature Date

&7&.z%’

Unitsshownfor QC (BLKIBKG)may not reflect the actual units.

247
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0512219807:06 HNF-W REV. O

A-0004-1
Page: 1

LABCORE Data Entry Template for Worklist# 24164

Analyst: ~~ Inst~enti ABOO Z%/~ BMJz# ~$f&j ‘)

Method LA-22O-1OI Rev/Mod ~-~

Worklist Connnent: AN101 GRAB1, @SR90-01, STD: 1.OmL, SS by Ludlum. skm

S Type Sample# R A Test Matrix GrouP# Pro j ect

1 STD @SR90-01 LIQUID

2 BLNK @SR90-01 LIQUID

3 BLNK/BKG @SR90-01 LIQUID

4 SAMPLE S98TO01365 O @SR90- 01 LIQUID 98000238 AI-101 GRABI
Analytes Requested: SR90-01 , SR90-OIC, SR90-OIE

5 DUP S98TO01365 O @SR90-01 LIQUID

6 SAMPLE S98TO01366 O @SR90-01 LIQUID 98000238 AN-101 GRAB1
Analytes Requested: SR90-01 , SR90-olc, SR90. OIE

7 DUP S98TO01366 O @SR90- 01 LIQUID

8 SAMPLE S98TO01367 O @SR90- 01 LIQUID 98000238 AN-101 GRAS1
Analytes Requested: SR90-01 , SR90-OIC, SR90. OIE

9 DUP S98TO01367 O @SR90-01 LIQUID

Final page for worklist # 24164

lMiL ~ates/a 7/%-
Anal ~ Signattire ;+f

---—
//
.’@ 2%’

Data Entry Comments:

S = WorklistSlot Number, R = ReplicateNumber, A = Aliquot Code.
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,, l-tiw=-lu~o Red .0

WORKBOOK PAGE STDI

Sr-89/90: LA-220-101 (E-3), 102 (INACTIVE}. 104 lE-5\ I Ir31 ND!? II CTANIIADIT U

I
JLCJ 2.62J

,,,.,,-“,““”,., (,u-l ,a.+==,-0=,=”U“me.,,,pL,,,L 1.0697E+O0I
h DATE OF COUNT (DOC) 05/27/98

STANDARD BOOK # 28B57

& STANDARD VALUE in pCi/mL 1.0547E-03

naiyst AKL Date: 2S-fJay-98
Signatureof Chemist &a(i& SAC Date z’j’& 2%’

sT.wDA17Dw81 REV2,0 22010NML

kr220fomoun24164 .vm4

249
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,,

HNF-M340 REV. ()

:BOOK PAGE: BLANK2

!0-104 I E-3 Sr-89190: LA-220-101 (E-3), 102 (INACTIVE), 104 (E-5) I BLNK
~1 nFTECTOR NIJMBER

! ....l~]~ARR’’RAD~E’inmL
I (CVA)I 1.000

-.. -------- .- ----- . . .. . . ..-

WORKI

LA-22

KG)

c if RS.O

“ 0.1000))

r
JETECTION

LEVEL

1.26E-03

pCilmL I

SLANK.WBI REV 2.0 2201ONML

iW2010N\OU1124184. WSl

2s0
05/28/98 102232



1= i iLJbEd~
--------------..-.

wfwiNrm:wmlCRITICAL LEVEL

IICAMDl1= u

.,
MF-M40 REV. O

WORKBOOK PAGE: SAM4

l=====
KG)

c if RS.O

“ 0.1 000))

n AKL dlDetection Levels and Less Than Values are determined from Procedure LA-508-002,

r? Delta Time (hours) = ((DOC - SD) “.24)+ (TOC - ST)/ 100

DETECTION
,.8g/go CONCENTRATION 9.30E-03 pCi/mL LEVEL

ELATIVE COUNTING ERROR 16.9% 1.25E-03

pCi/mL

86.6%

nalyst AKL Date 28-May-98

ignature of Chemisk SYtilk SAC Date Z-?&’& ?Y
[

SAMPLE.WBI REV 2.0 2201 ONML

251
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HNF-WO REV.o

WORKBOOKPAGE: DUP5

DETECTION

‘-89/90 CONCENTRATION 8.87E-03 @ilmL LEVEL

AKL Date: 28-May-98

.Qw&* SAC Date: Z’iw 2%’-
SAMPLE.WB1 REV 2.0 2201ONML

2!52

05/28/98 10:22:33



*F-$64) REV. o
WORKBOOKPAGE: SAM6

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

Sr-69/90 CONC in pCi/L Replace RS with RMAX if RS<=LC and RS>=O or Replace RS with Lc ifRS.O

RS”DF’DDF/((Cl +C2’(1 -e to the power of ((-natural log 2)/64.2’DT)))%S’REC’2220000)

NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovey ((W2-WI) / (CVA’ 0,1000))

Relative Counting Error = (The Square Root of (TC + BKG” CT) / (TC - BKG ● CT))7 .96

Percent Carrier Recovery = (Net Weight I Expected weight)” 100

NOTE: Expected weight = CVA’ 0.1

Detection Levels and Less Than Values are determined from Procedure L4-508-002.

Delta Time (hours) = ((DOC - SD)’ 24)+ (TOC - ST)/ 100

DETECTION

Sr-89/90 CONCENTRATION 5.55E-02 @ilmL LEVEL

~ ,-----,.--..w -----

.t-wmDM RELATIVE COUNTING ERROR 6.070 1.25E-03

m pCi/mL

31 PERCENT CARRIER RECOVERY 85.8%

nalyat AKL Date 28-May-96

ignature of Chemisti (’b& SAC Date 2-9/’% p.s-’

SAMPLE.WB1 REV 2.0 22010NML

I:122010N!OWT241 O4.WBI

253
05/28/98 102234



,,
~F-%40 REV. O

WORKBOOK PAGE: DUP7

KG)

c if RS<O

● 0.1 000))

I 1

nalyst AKL Date 28- f#ay-98

Signature of Chemist SAC Date L9& y

SAMPLE.VVBI REV 2.o 22010NML z

l:W2010MOU1124164 .WBl

2!54

05/28/98 102234



HNF-W40 REV. O

WORKBOOK PAGE: SAM8

Sr-89/90: LA-220-101 (E-3), 102 (INACTIVE), 104 (E-5) SAMPLE

,.-~llDETECTOR NUMBER I 12 l~CARRIER ADDED in mL I (CVA) [ 1.000

,..-,,,
‘IGHT..-. .- (wI)j ii.-.

‘4ET WEIGHT (W3) [1 0.0868
.=! .,.. .,.,..,- ,,, A,r F,e. I ,..-. - . .

AKL Date: 28-May-98

SAC Date: 2.S7/+4.’,9 f
SAMPLE.WSI REV 2.0 2201ONML

05/28/982SS 102234



,, HNF-164) REV. ()

WORKBOOK PAGE: DUP9

Sr-89/90:LA-220-101 (E-3), 102 (INACTIVE), 104 (E-5) DUP
DETECTORNUMBER

‘ ‘=1
12 CARRIER ADDED in mL (CVA) 1.000

TOTt.- --- 221 GROSS WEIGHT (w) 7.8
10 TARE WEIGHT (w:) 7.7

CUT Iw’11 nil

AL COUNTS ( ) 1: B677

: in MINUTES (:) . . .. . . .. .. . . . 7847

BACKGROUND in cpm (BKG) 4.411NET WEK., ,. 1 ,. .”,,, “.0660

SAMPLE VOLUME in mL (ss) O.IOOIIDELTA TIME (HOURS) (DT)]I 7.25

DILUTION FACTOR DF 41

DIGEST DILUTION FACTOR (DDF) 1

SAMPLE COUNT RATE (Rs) 117.70 SR-90 EFFICIENCY FACTOR (cl) 0.4160

CRITICAL LEVEL (Lc) 1.26 Y-90 EFFICIENCY FACTOR (C2) 0.4660

;EPARATION iST) 08:25 Rmax NIA

05/27/96 DETECTION LIMIT (Ld) 2.62

~ -052798 ,

4c.m Cr-samn r-nhlr;“,,mJl c l?7RfiF4n4

~~,.,- , I

-.&@E@~
S98TOO1367

,.. . . .... .. .. . w.
~tiQ@m.en@.@m , Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

Sr-89/90 CONC in pCi/L Replaca RS with RMAX if RSC=LC and RS>=O or Replace RS with Lc if RSO

RS”DF”DDF/((Cl +C2’(1 -e to the power of ((-natural log 2)/64.2’DT)))’SS’REC”2220000)

NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA ● 0.1000))

Relative Counting Error = Uhe Square Root of (TC + BKG’ CT)/ (TC - BKG’ CT))7 .96

Percent Carrier Recove~ = (Net Weight I Expected weight)” 100

NOTE Expested weight= CVA’ 0.1

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

Delta Time (hours) = ((DOC - SD)’ 24) + (TOC - ST)/ 100

Sr-89/90 CONCENTRATION 5.5SE-02 pCi/mL

RELATIVE COUNTING ERROR 5.9%

AN-101 GRABI PERCENT CARRIER RECOVERY 66.0%

DETECTION

LEVEL

1.24E-03

pCi/mL

nalyst AKL Date 2S-May-98

Signature of Chemist SAC Date: w &7f

SAMPLE.WB1 REV 2.0 22010NML

l:!22010N\OU1124164 .WBl 05,28,256 ,022s4



wo~klist%td Version1.005115196
0512819810:58 HF-W REV. O

Page: 1

LABCORE Completed Worklist Report for Worklist# 24151

Analysti akl Instrument AB13 Book# ~ x ~<~ ?

Method: LA -953-IoY Rev/Mod ~ ‘9’

WorklistComment: AN-101 AM241 STD = 1 Ml lad

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

1 SIT 0 *AM24101 ANX101 LZQUID 2.278.04 1.76E-4 77.533 % Recovery

1 Sln 0 @AM24101 AM24101T LIQUID 100. 9.38E+01 93.800 % R.covery

1 Sln 0 @lS24101 AM24101E LIQUID 1.0 1.65E+O0 1.650 % Ct Ecroz’

2 BLNX o @1424101 AM24101 LIQUID 1 <1.03E-5 .ci/mL

2 BLNK o WX241QI ?X24101TLrQUID 100.0 6.53E+01 65.300 % Recovery

2 BLNX o @Ah124101AIS24101ELIQUID 1.0 1.00)3+02 100.000 % Ct Error

3 SIX9LE S98ZOQ1365 0 W)U241OI ?2424101 LIQUID WA < 5.79E-06 5.79.-006 uCi/ti

3 S-LE S98TO01365 0 @AK24101 JJ524101ELIQUID WA 1.00E+02 % Ct. Error

3 SA!W,E S98TOO136S 0 W2d2410Z AW4101T LIQUID N/?. 8.86E+01 k Recovery

4 DVP S98TO01365 O @lX24101 AM24101 LIQUID <5.79X-6 .5.73E-6 RPD

4 DUP s98TO0136S 0 QX241OI AW4101T LIQUID 100.0 9.06w.01 9Q.60Q % Recovesy

4 DUE s98TO01365 O *W4101 AM24101E LIQUID 1.0 1.00E+02 100.000 % Ct E....

5 SAMPLE S98?001366 0 WJS24101 AIs24101 LXQVID NIS. 1.2CE-05 6.42e-006 uCi/mt

5 SAMPLE S98TO01366 0 @AM24101 AM24101E LIQUID WA 4.08E+O0 % Ct. 8,,0,

5 S?.WPEE S98TO01366 0 WW41OI ?J324101TLIQUID WA 8.968+01 % Recovem

6 DUP s98TO01366 0 WAIJ24101AW4101 LIQUID 1.20E-5 1.23E-5 2.469 RPrl

6 DUQ S98ZO01366 O I3AIS24101AW41Q1T LIQUID 100.0 9.17E+01 91.?00 % Recovery

6 DOZ S987001366 O eAM24101 ?.x24101ELIQUID 1,0 3.918+00 3.910 % Ct Error

7 Smsm,z S98’2001367 Q eAX241QX ?+U241OI GIQUID W/k 1.37E.05 6.93e-006 uCi/ml,

7 SAMPLE S98TO01367 0 GM24101 AM24101E LIQUID N/A 3.908+00 % Ct. Error

7 Smm S981T01367 0 WW24101 ~4X01T LIQUID NIA 8.478+01 % Re.coveq

8 DQP s98TO01367 0 @AM24101 NS24101 LIQUID 1.37E-5 1.34X-5 2.214 RPD

8 DUE S98?001367 O @AM24101 AU241OIXS,lQUID 100.0 6.378+01 63.7Q0 % Recovery

8 DUP S98TO01367 O @AlcS4101AU24101E LIQUID 1.0 4.12E+O0 4.120 % Ct Error

Final page for worklist# 24151

Analyst Signature Date Analyst Signatnre Date

>%
Revi

~76

Unitsshownfor QC (BLKIBKG)may not reflect the actual units.
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05[21/9813:34 HNF-W$O REV. O

A-0004-1
Page: I

LABCORE Data Entry Template for Worklist# 24151

Analyst: fi(-~ Instmenti AMOI /~ BOOM ~$’bsv

Method LA-953-104 Rev/Mod ~ ()

Worklist Commenti AN-101AM241STD= 1 Ml lad SW]< s!& ~L&w~

s W=

1 STD

2 BLNK

3 SAMPLE

4 DUP

5 SAMPLE

6 DUP

7 SAMPLE

8 DUP

1

Sample# R A Test

(2AM241O1

@Y+l’424101

S98TO01365 O @AM24101
Analytes Requested: AM24101

S98TO01365 O @AM24101

S98TO01366 O cW.M241O1
Analytes Requested: AM24101

S98TO01366 O @M24101

S98TO01367O @AM24101
AnalytesRequested: AM24101

S98TO01367 O @L4M24101

Matrix

LIQUID

LIQUID

LIQUID
, AM24101E,

LIQUID

LIQUID
, AM24101E,

LIQUID

LIQUID
, AM24101E,

LIQUID

Group#

98000238

AM24101T

98000238

AM24101T

98000238

AM24101T

Project

m-101 Gw1

M-101 GR7+51

w-101 Gml

Final page for worklist # 24151

cLk2LdD.5-//L.9~9~
Analyst Sigihture Date

Data Enoy Comments:

S = WorklistSlot Number, R = ReplicateNumber, A = Aliquot Code.
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HNF-W40 REV. O

nalwk h AKL Date 05/27/98

.Signature of Chemist JFR Date AK ma 9 q I
STAN DARD.WB1 REV 1.2 u

1!953103!OWY24151WB1

259
05/27/98



NW-W() REV. O

WORKBOOK PAGE: BIANK2

lIn-24~PCIIL=(C241.Atn.243Trace,Value.SPKV - DF - DDF . (1000 mUL)) 1(C243 “ SS s (2220000dprnlvCO)

mom.,,,,,,, ,a,L.{cm.Am.,43 Tr.cerva,ue,sPK” . D, DDF.,,ooomuL,,, (c243. ss.(2z20000dpnl/,ci,,

lelative counting Em.r = square Root of [(ll(Am.243 cpm SIni.)) + (t J(Am-241 or Cm-2431244 cpm - ml.))] - 1.S6

hn 243 Tracer Recovery= (Total AT C..nts I TC - Bkg)” (llDetEfq - C243, 100 I Am-243 Tracer Value - SPKV

‘JOTE Am-241 Result is a LESS THAN Value.

-

iOTE Cm-243/244 Result IS a LESS THAN Value.

$m 243 Tracer Recovery. ‘_

.100

Siqnature of Chemist

BL4NK WBI REV 12

260
I !953103IOU7Y24I51 WB1 05t27198



*F-W REV. o

NOTE Am-241 Result is a LESS THAN Value.
c 5.79E-06 DETECTION

LEVELS
in pCilmL
Am 241

1243/244 uCi/mL c 5.79E-06 I 5.79E-06 1

! Relative Counting Error = 100.0”/0 Cm 243/244

‘“’: ..’~:]Am243 Tracer Recovery = 88.6% 5.79E-06

nalyst AKL Date 05i27198

Smnature of Chemist (% JFR Date -zXm’ti 9% 1
SAMPLE.WBI REV 1.2 ~ 953103ML

u

I \953103\0Ult?4151 WB1



HW-W40 REV. o

r

-id“391

m L41 cpm “

~ A

13 Am 243 cpm 39.9 i
0.3166 Cm 243/244 cpm {

EA Count Time (rein) 481
.- ,“4 ,,6;,, s . . 7-mcc*

A~ 2Qt, Am.2~jpCf,L .( C2~q. Am.~4z Tracer "a,u,. sPK". DF. DDF. {, 000mUL))i(C243, SS"(2220O0Odpmi~~))

;001 365 Crn.2431244 pC!lL. (Cm” Am.243 Tracer Value. SPKV” of” DDF - (1000 mlJL)) / (C243” SS - (2220000dpmlpCi))

miyi

f“~;”~~’’”’~Relative Counting Error .Sq.are Ro.t.f[(1((Am-243 cpm. min))+(l l(Am-2410r Cm.2431244 cpm%mln))] "4,96'

Am 243 Tracer Recwer. = (T.-t AT counts f Tc - Bkg) - (1/DetEffl - C243. 1001 Am-243 Tracer value= SPKV

S THAN Value.
c 5.73E-06 DETECTION

lRelati.e Counting Error = 100.0%

~
““]Am243T racerRecovery = 90.60/a \ 5.73E-06

nalvst 1 AKL Date 05i27198

Siqnature of Chemist Al+&.6+. JFR Date ~~fi zf
SAMPLE.WBI REV 1.2 u 953103ML u

1V253103\0Ul124?51 WB? 05D7198 2W.



WWIWI REV. O

WORKBOOK PAGE: SAM5

Am 241 and Cm 2431244: LA-953-103

Sample Volume in mL

ITracer Volume in mL (SPK 0<
#~;:.::jy;y>..3

lTracer Book No.

lDetector Number I 13 pm 243 cpm

m ~1 DetE 0.3166 Cm 2431244 cpm

30””’0”” AEA Count Time (mm)[ 4W

Am 241 PC31L= 1.1960E.02

Cm 243/244 IICilL = < 6.4165E413

NIA

xi i#ikMe:WMM@j Am-241 @ifL = (C241 %Am-243 Trace, value” SPKV %DF + DDF - i?OOOmuL)) i (C243, ss. {Zzzoooodprnlpci)j

S98TOO1366 Cm.243[244 vC{IL = (Cm - Am.243 Tracer Value. SPKV - OF, DDF - (1000 mUL)) I (C243 “ SS “ (2220000dPmlw2i))
&j,ydi

a‘~’.~ Rel.ative Counting Error. Square RrJotof [(!l(Am-243 cpm , rein))+ (1 I (Am-241 .< CIn.2431244 cpm “ rnin))] %1.S6 .100

#Ji-K Am 243 Tracer R*c..erY = (To~l AT c...~ JTc - Bk9)’ (llDefEfO” c243’ loO JAm-243 T,acer value’ sPKv
, ,, ,,,.,,,.;,; .

Am 241 pCllmL = 1.20E-05 DETECTION
LEVELS

~ ,,
in @i/mL
Am 241

L

nalyst AKL Date 05/27/98

Signature of Chemist: iu— JFR Date 28ma 9x’
SAMPLE.WBI REV la 9531 03ML u

263
11953103\0UT124151 WB1 05/27/98



bMF-WtO RW. ()

lTracer Volume in mL

Detector Number 1 43 Am 243 cpm 1 45.1

~.~$ Defector Hficie”c~ (DetEff) I 0.3166 Cm 243/244 cpm
AEA Count Time

Am 241 Wi/L = 1.2278E.02

Cm 243/244 uCIIL = < 6.1413E413

Arn.241 PCIIL = (C241 “ Am.243 Tracer Value. SPKV. DF - DDF” (1OOOIIIUL))I (C243. SS” [2220000dprnfpCi))

Cm-2431244 pCilL = (Cm. Am.243 Tracer value. SPKV” DF = DDF, (1000 mUL)) / (C243” Ss - (2220000 dpmipCi)]

~$.$,

?

>,:,, .
. ~: Relative counting Error= square Root of [(li(Am.243 qxn - rein)) + (1 I (Am-241 or Ctn-2431244 cpm %ml.))] -4.96, 100

Am 243 Tracer RewJew = (Total AT counts 1TC - BK!O” (llDetEfO - c243 -100 I Am-243 Tracer Vale =SPKV

.......+,..W

: ::.:”:+Am 241 pCllmL = 1.23E-05 DETECTION

Relative Counting Error = 3.9% LEVELS
in pCilmL

NOTE: Cm-2431244 Result is a LESS THAN Value. Am 241
4FJIR f, 4AF-1161243/244 uCi/mL c 6.1,

iRelativeCo.riting Error = “-””

. ..-.

100.0% Cm 243/244

n 243 Tracer Recovery = 91.7”/n 6.14E-06

nalysl. AKL Date 05/27/S8

Signature of Chemist JFR Date ag

SAMPLE,WBI REV 1,2 u 953103ML

1!953103\0U1124 <51 WBI 05/27{98
264



HNF-WM REV. O

0.3166 cm 243

%%4

.24IKXL = (C241. AM.242 TracerValue” SPKV” OF- DOP” (1000mUL))/ (C242” SS” (3220000dpmffICi))

I S98TOO1367 “-242/244 pCU1.= (Cm. Am-243TracerVatwe. SPKV- DP. DC+. (1WOmUL)]/ (C243- SS - (22200C@dpndpCl))

afive CountingErr.n = SquareRoot of Ull(Am-243 CPM● ml.)) + (1 I (AM-241 or Cm.24Sf244CPM- min))l- t.%. 1W

242 Tracer RecoveIy= (lord AT CountsI ‘fC - Skg)- (lIUMEffl” C24S-100 I Am-242Tracerv.!= - SPKV
m
*m-

1.37E45 DETECTION

Relative Counting Error = 3.9%

w

LEVELS

In l!CUmL

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

b $;o@7_@?z-*w Cm 243/244 pCUmL < 6.95E-06 6.95EJJ6

n A A AKL Date

[*

-=

05/27/96

signature of Chemist JFR 13st0 > ?C

SAMPLE.WB1 REV 1.2 953103ML

I:!S5S1030-W’V24151. WB1

26S

OSZmB



H#F-w REV, o
,.1

hm.243 Tracer Value
) Detector Number

‘d,::; !; ‘=

1 n,,, .+, pu,,~ - , ..%., c-

[ Cm 243/244 IICilL = < 1.0961 E-LM~

Vn.241PCilL=(C241.AIn.243Tracer Value+SPKVeDFhDDF,(1OOOIWL))/(C243-SS .(2220000dPnll@i))

~cm-243/244 P~lL=(cm’AM-243Tracervalue’spKV’ DF’ oDF’(joOomULlljlc243’ss” (2220000dpm@W

?.elati”eCounting Error= Square Root of [(l@,m.243 CPm %mi”)) + (1 I (Am.24t o, Cm.243f 244 cPrn%n?in))].1.96.100

h 243TracerRemve,Y= (Total AT Counts/ TC - Bkg) - (llDetEfF) . C243 , 100 I Arn.243 Tracer Value - SPKV
. .

R,:,.:. :.”,

~Am 241 pC1/mL =.—. . . 1.34E.05 DETECTION

?elative Counting Error = 4.1 % LEVELS

in vCilmL

iAN Value. Am 241
1.IOE-05

Cm 2431244
4 10FAS

AKL Date 05/27/98

JFR Date

SAMPLE.WB1 REV 1.2

266
1!953103\0UT.24$ 51.WB1 05~7/98



,. W4F-MI@ REV. O

222-S Analytical Laboraratory
GENERAL AL PHi E NE RG Y

Rev. 2.1O

DATA REDUCTION REPORT

SANPLE
s98TO01366-SAM-A

File ID: 13a1371.CNF

Counted on: 5/26/98
Detector: AEA13
Geometry number: 1
Count time:

PEAK ANALYSIS

Peak Peak heiqht Peak center

7iNA L Y s I

@22:27

28804. Sec

FWHM
ID Initial F~nal Initial Final Initial Final
1 183.3 183.3 300.917 300.917 12.000
2

6.058
1570.9 1570.9 255.120 255.119 12.000 4.375

PEAK RESULTS
Peak Error Limit: 30%

Peak ‘AEA Peak Centroid Count
ID Isotope Frac EXP. Ohs. Diff. FWIIM Rate c/m

1 =0”104

5.487 5.470 0.0170.03 5.42
5.479 5.470 0.009

0.810 5.266 5.260 0.0060.02
2g&J;$+----

42.41
---------

Totals: 0.914 <--valid peaks only--> 47.83

DETECTOR CALIBRATION

%err
@95
3.8

1.4

Energy(MEV) = 4.086 + (0.0046)*Channel
Energy range (MeV): 4.086 TO 6.441

Efficiency = 0.2481 CPM/DPM
(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Itern Total
Raw spectrum 25130.0
Smoothed 25130.0
Composite fit 22962.7
Residuals 2167.3

Analyzed by:

In
6
6

s

Tau
tial F
000 3
000 2

nal
240
316

Activity
d/m uCi/ea
30.4 0.137E-04
23.3 O.1O5E-O4

172.7 0.778E-04

% Recovery
100.000
100.000
91.376
8.624

26?



14W-M40 REv.o
Spectrum 13a1371. CNF

1 L’eg,end:, Raw = .... Modeled Peaks = 1,2, .., etc Display Max. : 9918.2

.2

......2

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

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

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

i
...1
........1
..1

268



Raw Data Dump for AEA Spectrum:
1 0. 0. 0. 0.

;;
31
41

::
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

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

::
0.
4.
4.
2.
4.
4.
7.

1::
12.
16.
36.
63.

230.
1181.
214.
63.

;::
207.
22.
0.
0.
0.
1.
5.
6.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
2.
0.

::
2.
1.
1.
5.
3.
1.
4.
5.
5.
6.
7.
12.
10.
14.

:::
76.

272.
1378.
130.
39.
13.

2?::
20.

::
0.

i:
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

8:
0.

::
2.
0.
2.
0.
2.
2.
3.
3.
3.
4.
5.
5.
5.

1::

1::
17.

:::
89.

341.
1469.
124.
28.

:;:
171.
11.
0.
0.
0.
0.

;:
o.
0.
0.
0.
0.
1.
0.
0.

::
0.
0.

2.
1.
1.

::
2.
2.

::
8.
2.
5.
5.
7.
4.
6.
9.
8.
16.
8.

21.
27.
107.
404.
1668.
134.
16.

;::
123.
12.
0.
0.
0.
1.
0.
3.
0.
0.
0.
0.

::
0.
0.
0.
0.
0.
0.

13a1371.CNF

;:
4.
0.
3.
2.

::
3.
4.
2.
3.

::
7.
6.

1::
11.
11.
16.
20.

1%
461.
1825.
112.
10.
15.

106.
87.
2.
0.
0.
0.
0.
5.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

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

;:
1.

::
0.
7.
2.
4.
3.
8.

14.
12.

;::
24.

1;::
519.

1808.
96.

2::
132.
57.
1.
0.
0.

::
5.
0.
0.
0.
0.
0.
0.
0.
0.
0.

::
0.
0.

0.

;:
2.
3.

::
2.

;:
4.
1.
2.
4.
3.
7.
8.
6.

1;:

;2:
43.
131.
637.
1577. 1
99.
6.

Iii:
43.
0.

::
0.

::
0.
0.
0.
0.
0.
0.

::
0.
0.
0.
0.
0.

0.

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

11:
12.
11.
25.
27.

1:;:
720.
[107.
116.

5.

1:;:
32.
0.
0.
2.
2.
1.
4.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

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

::
3.
2.
3.

;:
5.
8.

::
6.
7.

;?:
28.

1:::
838.
600.
85.
11.

1:::
33.
0.
0.

::
3.
9.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
1.

;:
o.

::
4.
2.
6.
3.
3.
2.
6.
4.
9.
10.
9.
14.

;::
34.

1;2:
984.
305.
64.
10.

2:;:
30.
0.
0.
0.
0.
3.
9.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
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.% -’<
m$-wo REM o

‘! 222-S Analytical Laboraratory
GENERAL ALPHA E NE RG Y ANA L Y S I S

Rev. 2.1O

DATA REDUCTION REPORT

SAMPLE
s98TO01366-DUP-A

File ID: 14a1460.CNF

Counted on: 5/26/98
Detector: AEA14
Geometry number: 1
Count time:

PEAK ANALYSIS

@22:28

28804. Sec

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

195.0 195.0 300.478 300.478 14.000 6.653
;

7.000 3.605
1509.9 1509.9 254.794 254.794 12.000

3
5.230 6.000

10.7
2.467

10.7 188.810 188.721 66.000 1.000 33.000 0.100

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

:W

uCi/ea
0.109 5.487 5.472 0.0150.03 5.92 3.7 32.8 0.148E-04

5.479 5.472 0.007 25.1 0.113E-04
0.827 5.266 5.261 0.0050.02 45.10 1.3 181.9 0.819E-04

3)f12,w7f o.o16 4.958 0.00 0.86 9.7 3.4 0.154E-05
----- ---------

Totals: 0.952 <--valid peaks only--> 51.87

DETECTOR CALIBRATION
Energy(MEV) = 4.089 + (0.0046)*Channel

Energy range (MeV): 4.089 TO 6.445
Efficiency = 0.2505 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 26170.0 100.000
Smoothed 26170.0 100.000
Composite fit 24902.8 95.158
Residuals 1267.2 4.842

Analyzed by:
GL

270



HNF-1640 REV. O
Spectrum 14a1460.CNF

1‘fieg~ndf Raw= .... Modeled Peaks = 1,2,.., etc Display Max. : 10202.8

3
3
3
3

i
. . 2
....... 2
.........................2
................................................................... ..2
....................................2
2.....

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

2’71



Rze Dnta DUmD for
1,

;:

31
41
51
61
71
81

1:;
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251 1
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

0r.
o.
0.
1.
.2.

;:

::
2.
1.
3.
3.
2.
3.
6.
2.
7.
6.
10.
14.
23.
25.

2;::
1312.
204.
47.
13.

2;::
29.
0.

::
1.
3.
6.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

‘ o.
0.
0.
0.
1.

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

;:
1.
5.
4.
9.
8.
16.
20.
27.

3?::
1385.
156.
30.

:;:
195.
19.
0.
1.
0.
0.
11.
14.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
1.
2.
2.
2.
1.
1.
2.
1.
0.
3.
2.
2.
3.
4.
8.
6.
9.

:::
32.

103.
361.

1495.
153.
21.
21.
92.

157.
10.
0.
0.
1.
1.
4.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1.
0.
1.

;:
o.

::

i:
2.
4.
2.
3.
4.
7.
6.
6.

;;:
37.

108.
478.

1658.
134.
23.
19.

1!;:
7.
0.

;:
o.
7.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum; 14a1460.CNF
o. 0. 0. 0.

0. 1. 1.
1. 1.

1.2.
2.
0.
0.

;:

;:
3.
2.

::
6.
6.
6.
16.
10.
16.
27.
61.
120.
596.
1691.
146.

:;:
111.
79.
3.
0.
0.

!:
9.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1.
2.
2.
1.
3.
1.
1.
1.
0.
3.
0.
3.
3.
7.
6.
10.
15.
18.
47.
129.
623.
1640.
106.

2::
143.
77.
1.
0.
0.
0.
3.
2.
0.
0.

::
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
0.
2.
2.
0.

::
2.
3.
2.
2.
2.

;:

::
2.
4.

13.
11.
18.
25.
49.

135.
738.
1460.
118.

9.

1;::
41.

::
0.
0.
6.
4.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

HNF-K340~.O
o.
0.

::
1.
0.
3.
0.
8.
2.
1.
1.
3.
0.
3.

::
11.
12.

2;:
33.
47.
195.
886.
1072.
96.

4::
165.
44.
0.
0.

::
1.

::
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.

0.
3.
1.

::
3.
2.
0.
0.
3.
2.
1.
2.
2.
2.
3.
6.
5.
9.
14.
17.
23.
66.

214.
1009.
594.
91.
8.

2:;:
37.
0.

;:
3.

::
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
1.
0.
0.
1.

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

1::
12.
16.
33.

2:::
1110.
303.
68.
6.

2!::
27.
0.

i:
2.
1.

12.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

2?2



..*

222-S Analytical Laboraratory ~F-WlOREWO
GENERAL ALPHA ENERGY ANALYSIS

Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
S98TO01367-SAM-A

File ID: 15a1548.CNF

Counted on: 5/26/98
Detector: AEA15
Geometry number: 1
Count time:

PEAK ANALYSIS

@22:29

28802. Sec

Peak Peak height Peak center FWHM
ID Initial Final Initial Final
1?

Initial Final
10.0 10.0 369.266 369.266

2
8.000

238.9
2.763

238.9 300.577 300.577
3

14.000 5.168
1802.6 1802.6 254.644 254.644 10.000 3.759

Tau
Initial Final

4.000 1.148
7.000 3.523
5.000 2.527

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp . Ohs. Diff. E’WHP!Rate c/m @95 ci/m

5.787
uCi/ea

; -;:::

0.28 17.0

;M 2%;7% ;:;;;
Totals:

5.487 5.471 0.0160.02 6.18 3.6 34.7 0.156E-04
5.479 5.471 0.008 26.6 0.120E-04
5.266 5.260 0.0060.02 42.17 1.4 172.3 0.776E-04

---------

<--valid peaks only--> 48.35

DETECTOR CALIBRATION
Energy(MEV) = 4.089 + (0.0046)*Channel

Energy range (MeV): 4.089 TO 6.444
Efficiency = 0.2473 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item

Raw spectrum

Smoothed

Composite fit
Residuals

Total % Recovery
25590.0 100.000
25590.0 100.000
23342.3 91.217
2247.7 8.783

I

Analyzed by:
GL
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MWF-W REV O
Spectrum 15a1548.CNF

1 L’qg’end; Raw= .... Modeled Peaks = 1,2,.., etc Display Max.: 10918.2

.

. .

. . . 3.

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

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

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

......

. . . 2

.........2

.2.

274



Ray Data Dump for
1 , 0.. 0.
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

u.

2.

;:
1.
1.
3.
2.
0.
1.
2.
0.
1.
3.
7.
6.
7.
9.
11.
8.

:::
66.

203.
1208.
194.
45.
9.

59.
272.
27.
0.
0.
0.

1::
7.
0.

::
0.
0.
0.
0.
0.
0.
0.

::
0.

u.

1.

::
0.
0.
0.
1.
1.
5.
6.
4.
4.
6.
3.
3.
4.
9.
10+
7.

24.
27.

2:::
1482.
145.
44.
14.

2;::
24.
0.
0.
0.
0.
5.
7.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
o. 0.
0.
2.
0.

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

::
2.
3.
3.
4.
6.
8.
10.

;;:

2:2:
1790.
132.
21.

1:;:
192.
13.
0.
0.
2.
2.
7.
4.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1.
1.
0.

::
0.
1.
1.
1.
5.
5.
1.
5.
3.
6.
1.

&
2.
5.
9.
9.
7.. .SS7.

15a
o

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

;:
4.
1.
1.
7.
7.
9.

11.
9.

16.
28.

4:;:
2133. 2260.
127. 108.

;;: 1::
74. 106.
106. 86.
12. 3.
0. 1.
0. 1.
0. 0.

1.
:: 9.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.

0.
:: 0.
0. 0.
0. 0.

548.CNF

L
o.
1.
1.

::
0.

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

12.
8.

17.

;::
99.

545.
1943.
124.

7.

1:?:
71.
1.
0.
1.
1.
4.
9.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

::
0.

::
0.
0.

;:
1.
0.
1.
1.
3.
2.
2.
2.
4.
3.
3.
3.
10.
11.
9.

21.

1:::
638.
L477.
118.
6.

26.
161.
46.
1.
0.
0.
2.
1.

11.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
1.
1.
1.
0.
2.
2.
4.
2.
1.
0.
4.
3.
2.
2.
3.
6.
13.
16.
8.

20.

1:;:
672.
837.
99.
8.

2;;:
60.
1.
0.
1.
0.
1.
7.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

0.
0.
1.
1.
1.

!:
o.

;:
1.
1.
1.
1.

::
3.
7.
5.

;::
24.
48.
142.
791.
425.
66.
10.

2:::
31.
0.
0.
0.
0.
3.
5.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

0.
0.
1.
2.
0.

;:
2.
1.
2.
2.
5.

;:
4.

;:
8.
6.

1::
24.
43.
162.
956.
235.
57.

:::
305.
35.
0.

::
0.
5.
17.

::
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

2’7s



,.,. HW-W40 REV. O
.!,4

222-S Analytical Laboraratorv
GENERAL ALPHA ENERGY

Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
S98TO01367-DUP-A

File ID: 16a1660.CNF

Counted on: 5/26/98
Detector: AEA16
Geometry number: 1

Count time:

Peak Peak height
ID Initial Final

151.6 151.6
; 1101.9 1101.9
3 25.3 25.3
4? 6.8 6.8
5 7.2 7.2

PEAK ANALYSIS

Peak center

~NA Ly s I s

@22:31

28802. Sec

Initial Final Initial Final
300.171 300.171 10.000 5.910
254.095 254.093 12.000 4.341
146.499 146.494 168.000 1.000
106.709 106.427 14.000 2.645
96.883 96.391 28.000 2.708

PEAK RESULTS
Peak Error Limit: 30%

Tau
Initial Final
5.000 2.090
6.000 1.487

84.000 0.100
7.000 7.045
14.000 0.136

ActivityPeak AEA Peak Centroid Count %err
ID Isotone Frac EXD . Ohs.. Diff. FWHM Rate c/m @95 ci/m uCi/ea-

.0200.03 5.39 3.9 28.3 0.128E-04

.012 21.7 0.C)78R-1)5

04
~

5u/-’
?7q76

‘1 n. >>(J U.U1 U.”d lA<F-135
----- ---------

Totals: 0.815 <--valid peaks only--> 45.61

DETECTOR CALIBRATION
Energy(MEV) = 4.086 + (0.0046)*Channel

Energy range (MeV): 4.086 TO 6.442
Efficiency = 0.2643 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Itern Total % Recovery
Raw spectrum 26877.0 100.000
Smoothed 26877.0 100.000
Composite fit 21949.6 81.667
Residuals 4927.4 18.333

Analyzed by:
GL

2’76



1 Lagen,d:
Spectrum 16a1660.CNF

Raw= ... . Modeled Peaks = 1,2,

Mt$-W30 REv. O

., etc Display Max.: 7381.3
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‘Raw Data Dump for AEA Spectrum:

o. 0. 0.1 .Ct Q.
11
21
31
41
51
61
71
81
91
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121
131
141
151
161
171
181
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211
221
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281
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331
341
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371
381
391
401
411
421
431
441
451
461
471
481
491
511
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::
16.
14.
14.
14.
22.
12.
18.
20.
34.
32.
48.
64.
71.
86.
137.
215.
379.
1033.
110.
42.
29.
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0.

::
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34.
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::
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2.
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::
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o.
7.
3.
7.
5.
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1;::
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47.
1.
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1.
1.
3.
6.
0.
0.
0.
0.
0.
0.
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0.
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0.
0.
0.
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;:
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::
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1.
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2.
6.

::
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.

14W-W340RlW0

o.
7.
6.
6.
6.

12.
8.

1::
16.
17.
11.
19.

;::
43.

:::
40.
70.
82.

144.
167.
299.
634.
408.

;;:
49.

137.
44.
0.

::
1.
1.
7.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
4.
4.
5.
7.
4.
9.

1::
10.
7.

17.

;::

:;:
30.
46.
57.
78.
85.
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229.

;?:
44.
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27.
1.
1.
0.

::
7.
0.

::
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

::
1.
7.
7.

1::

;::
10.

1::
17.
31.
17.
27.
31.
40.
51.
66.
93.
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:::
60.
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23.
0.
0.
2.

;:
8.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
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,*5 HNF-1644 REV. O
,f 222-S Analytical Laboraratory

GENERAL ALPHA ENERGY ANA LY S I S
Rev. 2.10

DATA REDUCTION REPORT

SANPLE
WL24151-STD-AM

File ID: 9a9133.CNF

Counted on: 5/26/98 @22:23
Detector: AEA9
Geometry number: 1
Count time: 28803.

PEAK ANALYSIS

Sec

Peak
ID

Peak
Initia
2485.2
1203.4
36.8
7.2
12.7
14.0
6.7
8.3

1
height

Final
2485.2
1203.4
36.8
7.2
12.7
14.0
6.7
8.3

Peak
Initial

299.313
253.295
131.348
120.759
98.490
65.685
63.979
24.158

center
! Final
299.313
253.262
131.341 1
120.085
94.352
67.104

FWHM
Initial Final
12.000 5.391
12.000 6.218
198.000 1.000
6.000 0.312

30.000 19.772

;
3
4?
5?
6?
7?
8?

34.000 20.127
10.000 0.000
10.000 15.726

17.000 17.380
5.000 0.000
5.000 12.343

63.979
24.005

PEAK RESULTS
Peak Error Limit: 30%

ActivityPeak AEA Peak Centroid Count %err
ID Isoto~e Frac EXP . Obs . Diff. FWHM Rate c/m

5.487 5.472 0.0150.02 84.44
5.479 5.472 0.007
5.266 5.260 0.0060.03 44.76

4.699 0.00 2.89
4.648 0.14
4.529 0.56
4.404 0.63
4.390 0.56
4.206 0.33

---------

<--valid peaks only--> 132.08

@95
1.0

d/m uCi/ea-
486.0 0.219E-03
372.3 0.168E-03
187.4 0.844E-04
12.0 0.539E-05

1.4
5.3
99.3
26.2
19.4
17.3
25.8

7 ????

8 ????
-----

Totals: 0.862

DETECTOR CALIBRATION
Energy(MEV) = 4.095 + (0.0046)*Channel

Energy range (MeV): 4.095 TO 6.451
Efficiency = 0.2413 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total % Recovery

Raw spectrum 73576.0 100.000
Smoothed 73576.0 100.000

2’79



- - Composite fit
Residuals

bt?@-$t3r@~E~
64469.5 87.623
9106.5 12.377

Analyzed by:
GL



. . .
SPc?CtXUM 9a9133.CNF H?F-1640REV.O
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Raw

1:,
21
31
41
51
61
71
81

1;:
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
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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.
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:::
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201.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

i:
o.

.Data-Dump for
o. 0.

0.

&

1!:
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;::
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28.
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47.
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82.
97.

116.
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583.
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0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spec
o.
1.

12.
10.
14.
13.
19.

25.
29.
29.
40.
32.
46.
50.
50.
80.
99.

119.
145.
203.
261.
502.

1419.
324.
366.
556.

1328.
1190.
90.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

trum:
o.
16.
15.
16.
27.
16.
17.

;::
23.
23.
30.
32.
28.
46.
37.
52.
69.
83.
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314.
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1476.
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380.
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1496.
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0.
0.
0.
0.
0.
0.’
0.
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0.
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0.
0.
0.
0.
0.
0.
0.
0.

9a913
o.
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15.
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:::
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17.
0.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

3.CNF
o.
6.

11.
7.

;2:
12.
11.
23.
23.
15.
21.
32.
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41.
56.
52.
60.
83.
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8.
0.
0.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
11.

1::
8.

23.
22.
18.
13.
23.
25.
24.
38.
24.

:::
46.
68.
89.
99.
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2204.
443.

3.
0.
0.
1.

::
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
17.
7.

J:
16.
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:;:
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33.
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56.
72.
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718.
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0.
0.
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1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

HNF-W40 REV. O
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..’ ~F-~ REV, O

,, 222-S Analytical Laboraratory
GENERAL AL PHi E NE RG Y

Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
WL24151-BLK-AM

File ID: 10a1031.CNF

Counted on: 5/26/98
Detector: AEA 10
Geometry number: 1
Count time:

i.NA LY s I s

@22:24

28805. Sec

PEAK ANALYSIS

Peak heiqht Peak centerPeak FWHM Tau
ID Initial F~nal Initial Final Initial Final Initial Final

1000.5 1000.5 253.278 253.278 12.000 3.978 6.000
;

1.653
35.3 35.3 160.287 160.283 138.000

3
1.000 69.000

8.6
0.100

8.6 113.258 112.482
4?

26.000 27.009 13.000 13.835
‘4.2 4.2 109.951 109.951 12.000 0.000 6.000 5.196

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Ohs. Diff. FWHM Rate c/m @95
1

d/m
Am243

uCi/ea
0.695 5.266 5.253 0.0130.02

2
29.78 1.6 128.5 0.579E-04

. 3.2 lL.U”. u.
U.ULI A u. .1A V.*U Lo 24.“”.

0.00 **:**

‘g ~T~~~ <--va~i~”~~~ks only--> ‘---~~~~~Totals: .

DETECTOR CALIBRATION
Energy(MEV) = 4.088 + (0.0046)*Channel

Energy range (MeV): 4.088 TO 6.443
Efficiency = 0.2341 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total
Raw spectrum 20559.0
Smoothed 20559.0
Composite fit 15864.1
Residuals 4694.9

Analyzed by:

% Recovery
100.000
100.000
77.164
22.836

GL
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HNF-V340REV.o
. . Spectrum 10a1031. CNF

1 Legend: Raw= .... Modeled Peaks = 1,2,.., etc Display Max.: 6728.4
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Raw

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

Data
o.
0.

10.
10.
7.

::
9.

11.
17.
12.
11.
21.
20.
19.
20.
32.
36.
47.
46.
71.
87.
98.

155.
295.
945.
74.
14.
2.
5.
6.
3.
1.
0.
0.
0.

::
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

Dump for
o.
0.
7.
4.
5.
8.
9.

15.
8.

12:
14.
15.
17.
19.
26.
32.
31.
43.
38.
54.
74.
98.

162.
325.
1041.

93.
10.
3.
4.
4.
0.
0.
0.
0.
0.

::
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0. 0.

AEA Spectrum:
o. 0.
3. 6.
5. 3.
7. 12.

6.
1;: 2.
14. 11.
9. 3.
11. 11.
15.
12. 2::
20. 19.
13. 21.
15. 18.
21.
25.
21.
28.
46.
59.
61.
79.

115.
153.
358.

1168.
68.
3.
3.
2.
2.
0.
1.

::
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

21.
28.
27.
40.
29.
58.
52.

100.
91.

189.
350.

1209.
56.
1.
1.

;:
o.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

10a1031.CNF
o.
9.

10.
8.
8.
7.
7.
7.

11.
18.
16.
14.
18.
18.
29.
25.
25.
30.
43.
42.
73.

1;::
159.
390.

1032.
62.
0.
0.
2.
1.

::

;:
1.

::
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
5.
9.
5.
9.

1;:
4.
17.
11.
15.
14.
27.

;::
23.
24.
39.
52.
60.
82.
95.

122.
195.
485.
733.
60.

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

0.
3.
2.
6.
6.
8.
3.
7.

10.
13.
8.

13.

;;:
22.
33.

:::
41.
48.
80.
86.

133.
198.
523.
393.
44.
2.
6.

11.
0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
4.
7.
7.
6.

1;:
15.

;::
16.
12.

&
20.
28.
33.
44.
57.
55.
59.
98.

141.
201.
554.
193.
43.
1.
4.
6.
0.

::
0.
2.
1.

::
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
9.
10.
8.

1;:
6.
10.
14.
9.
17.
19.
17.
24.
16.
27.
29.
41.
55.
56.

1:!:
133.
197.
606.
121.
28.
0.
2.
7.
0.
0.
0.
1.
0.

::
0.
0.
0.
0.

::
0.
0.
0.
0.
0.
0.
0.

0.
6.
6.
5.
10.
10.

34.
46.
41.
50.
56.
96.
101.
152.
243.
784.
77.
21.
0.
4.

;:
1.
0.
1.
1.

::
0.
0.
0.
0.
0.
0.
0.
0.

::
0.
0.
0.
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..> HNF-wo REV. O

222-S Analytical Laboraratory
GENERAL ALPHA ENERGY ANA L Y S I S

Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
S98TO01365-SAM-A

File ID: llal130.CNF

Counted on: 5/26/98 @22:25
Detector: AEA11
Geometry number: 1
Count time: 28801. Sec

PEAK ANALYSIS

Peak
ID
1

Peak

Peak height Peak center FWHM
Initial Final Initial Final Initial Final
1358.3 1358.3 253.776 253.776 12.000 4.504

Tau
Initial Final
6.000 2.060

PEAK RESULTS
Peak Error Limit: 30%

AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp . Obs .
1

Diff. FWHM Rate c/m k?95 d/m
Am243

uCi/ea
0.908 5.266 5.266 0.0000.02 39.59 1.4 167.4 0.754E-04
----- ---------

Totals: 0.908 <--valid peaks only--> 39.59

DETECTOR CALIBRATION
Energy(MEV) = 4.098 + (0.0046)*Channel

Energy range (MeV): 4.098 TO 6.454
Efficiency = 0.2389 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 20931.0 100.000
Smoothed 20931.0 100.000
Composite fit 19006.0 90.803
Residuals 1925.0 9.197

Analyzed by:
GL

.286



+lftF-WtOREV.O
,- Spectrum lla1130. CNF

1 Legend: Raw= .... Modeled Peaks = 1,2,.., etc Display Max.: 9327.3

i.
..1.
.........1
.............................1
....................................................................1.
........................1
....



RaviDatk DUmD for AEA S!3ectrum:
1 0.

;;
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

u.

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

;:
6.
7.

11.
18.
.29.
43.
85.

340.
1198.
140.
19.
0.
3.

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

0.
0.
1.
1.
0.

::

;:
o.
2.
4.
2.
0.
1.

::
4.
3.

11.
17.
29.
44.

116.
390.

1356.
114.
19.
1.
9.

10.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

::
0.
0.
0.
0.
0.
0.
0.

0.-
0.
0.
0.
1.

;:
1.
2.
0.
1.
1.
1.
1.
2.
7.
2.
9.

11.
13.
19.
29.
52.

109.
440.
1486.
109.

7.
1.
6.
8.
2.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

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

;:
3.
0.
1.
4.
1.
4.
7.
8.

15.
17.
17.
32.
63.

122.
495.
1540.

85.
3.
3.
6.
1.
0.
0.
0.
0.
0.

::
0.
0.
0.
0.
0.
0.
0+
o.
0.
0.
0.
0.

llal130.CNF
u.

1.
0.
0.

::
2.
1.
2.
3.
1.
2.
2.
1.
2.
4.
7.
9.

13.

:!:
29.

1;::
565.

1530.
99.
3.
2.
5.
5.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

u.

o.
2.
1.
1.

::
2.
2.
4.
0.
2.
4.
4.
3.
0.
5.
7.
7.

H :
29.
55.

134.
653.
1283.

94.
2.
2.
12.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
;:

3:
1.
1.
1.
0.
4.
3.

::
3.
1.
3.
5.

12.
7.

13.
18.
34.
61.

194.
716.
845.
70.
2.
1.
5.
4.
0.

::
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.

::
1.
1.
1.
1.

;:
2.

;:
7.
6.
3.
6.
7.
7.

22.
34.
36.

1;::
846.
409.
75.
1.
1.
7.

::
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

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

::
0.
3.
0.
0.
7.

::
-1.
5.
6.

13.

H:
43.
90.

223.
926.
228.
48.
1.
4.
8.
1.
0.
0.
0.
0.
0.

::
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.

;:
1.
0.
0.
0.

;:
o.
4.
1.
4.
4.
5.
5.

10.
11.

:::
39.
86.

266.
1091.
134.
38.
0.
2.
12.
1.
0.
0.
0.
0.
3.
2.
0.
0.
0.
0.
0.

::
0.
0.
0.
0.
0.
0.

288



,.. m~-M40 REV. O

222-S Analytical Laboraratory
GENERAL ALPHA ENERGY ANA L Y S I S

Rev. 2.1O

DATA REDUCTION REPORT

SAMPLE
S98TO01365-DUP-A

File ID: 12a1216.CNF

Counted on: 5/26/98 @22:26
Detector: AEA12
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? 1“0.5 10.5 297.333 297.333 8.000 4.850 4.000 2.058
2 1414.8 1414.8 251.597 251.597 10.000 4.626 5.000 2.298

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp . Obs .
1

Diff. FWHM Rate c/m @95 ci/m uCi/ea
???? 5.483

2
0.32 15.8

Am243 0.897 5.266 5.268 -.0020.02 39.91 1.4 172.3 0.776E-04
----- ---------

Totals: 0.897 <--valid peaks only--> 39.91

DETECTOR CALIBRATION
Energy(MEV) = 4.085 + (0.0047)*Channel

Energy range (MeV): 4.085 TO 6.492
Efficiency = 0.2340 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 21365.0 100.000
Smoothed 21365.0 100.000
Composite fit 19315.2 90.406
Residuals 2049.8 9.594

Analyzed by:
GL
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~F-~640 REV. ()
Spectrum 12a1216.CNF

1 Le’gend{ Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 9398.2

;.
. . .2.
............2
......................................2.
......................................................................2

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

1
1
1



Raw Data Dump for AEA Spectrum:

:. 0. 0. 0.
1:’
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.

;:
1.
1.
2.
1.

::
1.
1.
1.
5.
4.
3.

16.

2;:
16.
33.
51.
95.

411.
1540.
105.

5.

::
5.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
2.
1.
1.
0.
0.
2.
2.
4.
3.
6.
3.
8.
7.
6.

1::
10.
16.
22.
67.

114.
454.
1632.

86.
6.

12:
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0. 0.

0.
0.
0.

k:
3.

::

;:
3.
2.
1.
5.
3.
8.

10.
12.
14.

H:
55.

152.
578.

1527.
107.

0.
1.
7.
1.

::
0.
0.

::
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
1.
1.

::
2.
3.
2.
2.
5.
6.
3.
7.
7.

11.
10.

;::
31.
54.

153.
675.
1302.

76.
2.
3.
5.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

12a1216.CNF
o.
1.
0.
1.
0.
1.

;:
2.
0.
1.

::
4.
6.
5.
3.

1;:
16.

;;:
66.

164.
753.
794.
74.
0.
2.

13.
2.
0.
0.
0.

;:
o.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.

::
1.

;:
1.
2.
0.
1.
2.
3.
9.
3.
6.
3.
3.
8.

12.
27.
30.
33.
69.

197.
884.
413.
67.
2.
1.

11.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

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

::
3.
1.
4.
2.
1.
7.
9.
9.

13.
8.

21.
19.
34.
89.

201.
1024.
248.
43.
1.
6.

12.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

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

;:
2.
2.
2.
4.
2.
5.
3.
7.
6.
8.
7.

20.
30.
45.
96.

259.
1142.
149.
36.
0.
5.
9.
1.
0.
1.
0.

::
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

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

1::

;::
24.
38.
99.

265.
1292.
128.
24.
0.
9.

16.
0.
0.
1.
0.

i:
o.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

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

::
7.
7.
7.

10.
9.
13.
18.
26.
48.
93.

361.
1464.
121.
16.
2.
2.
6.

::

::.
0.

::
0.
0.
0.
0.
0.
0.
0.
0.
o.
0.
0.
0.
0.
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W-W REV. o
worklistda?aVersi~q1.0 05\15196 Page: I
0512719815:27

LABCORE Completed Worklist Report for Worklist# 24155

Analys~ akl Instrmnent: AB 18 Book#

Method: Rev/Mod

Workliit Conunenti AN-101 PU239 STD = 1.0 mL lad

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

1 Sm 0 @PU23901 PG’23901 LIQUID 1.12E.04

1 Sm o @PU23901 PU23901ELIQUTD 1.00

1 SD 0 @PU23901 PU23901TLIQUID 100

2 BLNK 0 @P023901 PU23901 LIQUID 1

2 BLNK o @PU23901 PIJ23WIT LZQUXD 100

2 BLNK 0 c9PU23901PU23901E LIQUID 1.00

3 S.BhlPLE S98TO01365 0 @PU23901 PU23901 LIQUID WA

3 S?l@LE S98TO01365 O @PU23901 PU23901TLIQUID NIP.

3 SAKPEE S987!001365 0 @PU23901 ?u23901X LIQLWD I+/?.

4 DUP S98T001365 0 @PU23901 F’IJ23901LIQUID 8.27E-6

4 DWP S98TO01365 0 @PU23901 PIJ23901TLIQDID . 100

4 DUP S98T001365 O %PU23901 PU23901ELLQIJID 1.00

5 SAMPLE .S9*TO01366 o @,I123301Pm?390* LzQum N/&

5 SAMPLE S98TO01366 o @PU23901 PU23901TLIQUID N/A

5 SAMPLE S98TD01366 O @PU23901 PV239018LIQUID lT/A

6 DWP S98T001366 0 @P023901 RJ23901 LIQUID 5.82E-5

6 DUP S98TO01366 0 @PC12390LPU23901T LIQUID 100

6 DUP S98T001366 0 @PQ23901 PU23901ELIQUID 1.00

7 s134P@ S98TO01367 0 @PD23901 !+u23901 LIQUID WA

7 SAMPLE S98TO01367 0 @PU23901 PU23901TLIQUID WA

7 SAMPI.E S98TOO1367 O @3PU23901FC123901ELIQLIZD WA

8 DUP S98T001367 O @PL!23901FU23901 LIQUID 6.54E-5

8 DUP S98TO01367 O @PU23901 PU23901TLIQUID 100

8 DUP S98TO01367 0 @PU23901 PU23901ELIQUID 1.00

Final page for

Analyst Signature Date

2.32E+O0 2.320 % Ct Error

worklist# 24155

Analyst Signature Date

D~t: m ~ w’
iewer Signature u

Unitsshownfor QC (BLKIBKG)rmzynot rej’ect the actual units.
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0512119813:43 , bWP?@40 REV. O Page: I
A-0004-1

LABCORE Data Entry Template for Worklist# 24155

Analyst: P$-~ In.stmenti PUO1 ~~~ Book# ~ ~

Method LA-953-104 Rev/Mod }.0

Worklist Connnenti AN-101 PU239 STD= 1.0 mL lad 5cw@z sIZ@ by ~.chm

S Type

1 STD

2 BLNK

3 SAMPLE

4 DUP

5 SAMPLE

6 DUP

7 SAMPLE

8 DUP

Sample# R A Test

@PU23901

@PU23901

S98TO01365 O @PU23901
Analytes Requested: PU23901

S98TO01365 O @PU23901

S98TO01366 O 62Pu23901
Analytes Requested: PU23901

S98TO01366 O @PU23901

S98TO01367 O @?PU23901
Analytes Requested: PU23901

S98TO01367 O @PU23901

Matrix

LIQUID

LIQUID

LIQUID
, PU23901E,

LIQUID

LIQUID
, PU23901E,

LIQUID

LIQUID
, PU23901E,

LIQUID

Group#

98000238
PU23901T

98000238
PU23901T

98000238
PU23901T

Project

AW101 GRAE1

AN-101 GRAB1

AI’-101GR?+131

Final page for worklist # 24155

S)jh[y(
Analyst Signatnre ‘Date

DatQEntry Co~nts:

//-j-~7 9P
Analyst Signatdre Date’

‘e ‘-’7-”

S = WorklistSlot NumJer, R = ReplicateNumber, A = Aliquot Code.
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MNF-t640 REV. O

WORKBOOK PAGE BIANK2

Pu 238 and 239/240 : LA-943-128 (VOID) or LA-953-I 04( B-O)) L~ BLNK

l~lPu z36AmF~c tcz36J 11 0.928

EEEl
PU 236 AEA FRAC C238 0.013

PU 239 AEA FFWC C239 0.000

TOTAL AT COUNTS +644

T COUNT TIME MIN 30

BACKGROUND in CP (Bkg) 0.070

PU 236 c m 41.050

PU 236 cpm 0.560

PU 239 cpm 0.000

EA COUNT TIME 430

Pu 239/240 vC1/L = < 3.4%3E-03

(dpmlm~l 0.0011

AKL Date 27-May-98

SignatIJr6 of Chemist [w 6& JFR Date ‘2Kma 9f
BIANK.WB1 REV 1.0 J

L\943i26\OUT124155 .WE1

29S

05/27/98



HNF-M40 REV. O

WORKBOOK PAGE SAM3

1- N/A
‘“‘“‘h-P@- Decay Time = Date Co”ntec . Trawr Preparafic,n Date

Pu-236 Decay Cortd Value = Pu-236 Preparation Value ,[e to the power of ((-ln2 - Decay limefl 040.95)]

Pu 236 Tracer Recovery. (Total AT Counts / TC -Bkg) ,C236W OOI(PU-236 Decay Con’d value - SPKV. EFF)

Pu 239/240 UCtiL = (C239)(PLI 236 Oecay Cor#d Value) (SPKV)(l 000mUL)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpmlpci)]

P“ 236 dpm. [(TratalAT Counts / TC) Bkg. 1/EFF. C236] - (Pu-236 Tracer Value SPKV ,Pu 236 Tracer Recovery / 100)

P. 236 IJCdL. [(P. 236 dpm)(OF)(DDF)(< OOOmLiL)]/ [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)]

Relative Counting EmcIr. Square Rmt of [(1/(Pu 236 cpm - rein)) + (I I (p. 238 or 239/240 cpm =mIn))]. I 96. joo

I
AKL

mtiafzG3BEwa

05/27/98 Pu 239/240 pCi/mL 8.27E-06 DETECTION

Relative Counting Error = 5.4% LEVELS

in pCilmL
m NOTE Pu 238 Result is a LESS THAN Value. Pu 239/240

~ < 3.98E.06 3.96E-06
Relative Counting Error = 8.3% PU 238
,Pu 236 Trscer Recovefy ., 82.1% 3.96E-06

AKL Date 27-May-96

Signature of Chemist Date zJy?l.@q %
SAMPLE WB1 REV 1.0 431 26ML

296
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WORKBOOK PAGE OUP4

N/A

$ww%&iw _ Decay T,me. Date Count& Tracer Preparation Oate

Pu-236 Decay Con’d Value = Pu-236 Preparation value ‘[e to the power of {(-1.2. Oecay Tmmfl 040 95)]

P. 236 Tracsr Recowy = (TotalAT Counts / TC -Bkg) ,C236.1 00/( Pu-236 Decay Corfd Value =SPKV. EFF)

P. 239/240 pCiiL = (C239)(PU 236 Decay Cort’d Value) (SPKVj(iOOOrnUL) (DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dprnlpci)]

P“ 238 dpm. [(Total AT (%”.1s / TC). 6kg + f/EFF, C236] - (Pu.236 Tracer Value .SPKV ‘P. 236 Tracer Recovery/ 100)

P. 238 IJCdL = [(Pu 238 dPm)(DF)(DDF)(lOOO mLIL)] / [(P.-23.6 Tracer RecQvew /100)(2220000 dPm/@)(O g/L)(SS)]

Relative Counting Error = Square Rwt of [(i/(P. 236 win. rein)) + (f / (Pu 238 or 239/240 win. rein))] -1.96.100

alyst

#.QL
AKL Date 27-Mw98

Signature of Chemist

u
JFR Date 2t5mq 9g

SAMPLE.WB1 REV 10 943?28ti

l:\943128\OU~4155 .WB1

297
05/27/68



MNF-W40 REV. O

,,
WORKBOOK PAGE SAM5

Im -1NIA
mib. Decay Time = Date Counted - Tracer Prepar6t,on Date

Pu-236 Decay Con’d Value = Pu-236 Preparation Value ‘[e to the p.wer of {(-1”2. Decay Time/i 040.95}]

P“ 236 Tmc?r Recovew = (Tobl AT Counts / TC -Bk!j) ‘C236.$OOI( P.-236 Decay Cotid Value. SPKV. EFF)

P“ 239/240 PCdL. (C239)(PU 236 Decay Cotid Va!ue)(SPKV)(l 000mUL)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/@i)]

P“ 238 dpm = [(Total AT Counts / TC) - Bkg. lIEFF. C236]. (Pu-236 Tracer value .SPKV ,Pu 236 Tracer Recovev / <00)

Pu 238 @iiL. [(P. 238 dpm)(DF)(DDF)(lOOO rnUL)l / [(Pu-236 Tracsr RecoveV /100)(2220000 dpm/pCI)(D g/L)(SS)]

Relative Counting Error = Square Rod of [(i/(P. 236 cpm - rein)) + (1 / (Pu 238 or 236/240 .wm. mi”))], 1.96.100

8!YS1 m AKL Date 27-May-98

Signature of Chemist (&&!&& JFR Date AK YYbf?g

SAMPLE.WSI REV 1.0 u 943128ML “

l\943i28\DUTG?41 55.WB1

298

05/27/98



WORKBOOK PAGE DUP6

Decay Time = Date Counted - Tracer Preparation Oate

Pu-236 Oecay Corfd Value = P.-236 Preparation Value ,[e to the power of {(.1.2, DecayTime/l040,95)]

P. 236 Tracer Recovery= (Total AT Counts / TC -Bkg) .C236.I 00/( P.-236 Decay Cmr’d Value. SPKV - EFF)

P“ 239/240 IJCUL= (C239)(PU 236 D-y Cori’d Val”e)(SPKV)(tOOOmUL) (DF)(DDF) / [(C236)(SS)(D giL)(2220000 dprn/pCi)]

Pu 238 dpm = [(TM AT Counts / TC) B@ - i/EFF - C236] - (Pu-238 Tracer value .SPKV .Pu 236 Tracer Recovev / 100)

Pu 238 wC3/L= [(Pu 238 dpm)(OF)(DDF)(lOOO mUL)] / [(Pu.236 Tracer Recnvev /100)(2220000 dpm/@i)(O !jlL)(SS)]

Relatlve Counting Emx = Square Rcot of [(i/(P. 236 c+m. rnin)) + (1 / (Pi! 238 or 239/240 cpm . ml.))]. 196.100

H
Pu 239/240 pCi/mL 5.79E-05 DETECTION

# Relative Counting Error = 2.3% LEVELS

.-,.-,-. in pCi/mL

mh%$tizlmsew PU 2S9/240

1045 Ah! Pu 238 pCimL 1.49E-05 6.12E-06

msamPf6wdfam Relative Counting Error = 3.9% PU 238

AN-401GRABI Pu 236 Trscer Recovery = 84.9% 6.12E-06

alyst A AKL Date 27-M?.y-96

Signature of Chemist, CA& JFR Date ~gm~ YK
SAMPLE.WBI REV 1.0 u 9431 26ti

l:\943f28\0UT124155 .WB1

299

05/27/98



kUW1640 REV.O
,,

WORKBOOK PAGE SAM7

Decay Time = Date Counted Tracer Preparation Date

Pu-236 Decay Cortd Value = P.-236 Preparation Value .[e to the power of {(-ln2 - Oecay Time/l 040.95)]

P“ 236 Tracer Rt?CQVeV= (Total AT Cou”t$ / TC -Bkg) ‘C236+i 00/( Pu-236 Decay Com’dValue - SPKV . EFF)

P. 239/240 @iL = (C239) (P. 236 Decay Cotid Val@(SPKvJ(iOOOmLIL)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm[pci)]

P. 236 dpm = [(Total AT Counts / TC) - Bkg, 1/EFF, C238] (P”-236 Tracer Value ,SPKV ,P. 236 Tracer Recovev / 100)

Pu 238 pCi/L = [(Pu 236 dpm)(DF)(DDF)(1000mUL)] / [(Pu-236 Tracer Recovew /iOO)(2220000 dpm/pCi)(D g/L)(SS)]

Relative Counting Error = Square Rcot of [(l/(P. 236 cpm + ml.)) + (1 / (P. 238 or 239/240 cpm . mi”))]. 1.96 + 100

PU 239/240

Pu 238 pCimL 4 71m=.nK c A+mm

Relative Counting Error -.. ,. . . . . .

AN-tOt GRAB1 Pu 236 Tracer Recovery . 86.2% 6.41 E-06

J
*

PU 239/240 @NmL 6.54E-05 DETECTION

! Relative Counting Error = 2.3% LEVELS

6198 .

.------
I

..-.-..”

= 3 7V. D,,?7R

nalyst AKL Date. 27-May-98

.Sgnat”re of chemist (kJt& h!.”% JFR Date 2KW7C

SAMPLE.WS1 REV 1.0 u 643126ML

l\943126\OUTt241 55.WSI

300
05/27/96



14NF-l@40 REV. O
,.

Decay ilme = Date Counted - Tracer Preparation Date

Pu.236 Decay Corr’d Value = P.-236 Preparation Value .[e to the power of {(-ln2 - Decay Time/l 040.95)]

Pu 226 Trac3r Recovery = (Total AT Counts / TC -Bkg) .C236,KKV(PU.236 Decay Ccffd Value’ SPtCJ” EFF)

P“ 239/240 PCdL = (C239)(PU 236 Decay Corfd Val.e)(SPKVXi OOOmLIL)(DF](DDF) / [(C236)(SS)(D g/L)(2220000 dpmlpci)]

Pu 238 dpm = [iTotal AT Counts / TC) Bkg, i/EFF * C238] - (Pu-238 Tracer Value ‘SPKV ,Pu 236 Tracer Recovev / 100)

P. 236 PCVL = [(Pu 238 dpm)(DF)(DDF)(1000mUL)] / [(P.-236 Tracar Recwew /$00)(2220000 dpmlpCi)(D glL)(SS)l

Relative Counting Error = square Rcot of [(i/(Pu 236 Cpm. mm)) + (1 / (P!J236 or 239/240 cpm. rein))]. 1.96-100

SAMPLE,WB1 REV 1.0

lW43126\0UTU4155 .WB1

301
05/27/98



/

M-IWO REV. O
.’

,, 222-S Analytic 1 Laboraratory
GENERAL ALPHA NERGY ANALYSIS

Rev. 12.10

1DATA REDUC ION REPORT

7
S PLE

WL2415 -STD-PU
File ID: a1000.CNF

Counted on:

{

5/26/98 @22:14
Detector: AEA1
Geometry numbe : 1
Count time: 28806. Sec

1PEAK NALYSIS

Peak
ID
1?

2
3
4
5?

6

Peak

Peak height
Initial Final

10.3 10.3
1603.1 1603.1

28.5 28.5
77.2 77.2
22.3 22.3

2495.6 2495.6
[

Peak ce ter
Initial inal

472.561 47 .561
360.493 36 .493
302.089 30 .038
286.401 28 .328
269.667 26 .366

1228.168 22 .168

FWHM
Initial Final
16.000 5.440
8.000 2.550

16.000 11.554
10.000 2.490
12.000 2.776
10.000 2.799

PEAK RESULTS
Peak Error Limit: 30%

AEA Peak Centroid Count %err

Tau
Initial Final
8.000 5.690
4.000 1.213
8.000 8.294
5.000 1.904
6.000 1.039
5.000 1.817

Activitv
ID Isotope Frac EXP . Ohs. Diff. FWHM Rate c/m @95 d/m uCi/ea”

77?7 6.268
;

0.25 17.9
0.392 5.755 5.752 0.0030. 01PU236 “’-- 40.16 1.4

3 ????
168.2 0.758E-04

5.483 1.00 9.7
*LL “Ike 0 0

5:333 . .
1 5,? I 0

0:66 1;.8
n -1~

6 PU239 0.531 5.147 5.144 0.0030. 01 54.36 1.2 223.1 O.1O1E-O3
PU240 5.144 5.144 0.000 223.1 O.1O1E-O3

----- ---------
Totals: 0.938 <--valid peaks only- -> 96.03

DETECTOR CALIBRATION
Energy(MEV) = 4.0$ 4 + (0.0046)*Channel

Energy range (MeV) : 4.094 TO 6.449
Efficiency = 0.2436 CPM/DPM

(Data reduction comF ression factor: 1.)

TOTAL COL NT DATA:

Item Total ‘% Recovery
Raw spectrum 49128.0 100.000
Smoothed 49128.0 100.000
Composite fit 47018.5 95.706
Residuals 2109.5 4.294

102
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Analyzed by:
GL

~~-lti REV. O
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HNF-WO REV.O
SpeCtHJm lalOOO. CNF

1 Legend: Raw= .... Modeled Peaks = 1,2,.., etc Display Max.:., 15703.4
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6
...... ...

5
5
5
5
.4
4

:

2
. . . L

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



Raw ,Datia Dump for AEA Spectrum: la1000.CNF
o. 0. 0. 0.1

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

‘::
4.
1.
2.
1.
3.
1.
4.
1.

i:
4.
4.

1::
2.

1::
30.
54.

165.
731.

1462.
5.
9.

:;:
38.

:;:
5.

19.

1;::
741.

2100.
1.
1.
0.
2.
0.

::
0.
0.
1.

13.

;:
o.

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

::
6.
7.
4.
8.

12.

&
70.

224.
895.
552.

6.
6.
7.

::;

:::
13.
17.
42.

140.
792.

1780.
0.
0.

::
2.
1.
2.

::
1.

14.

;:
o.

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

;:

::
7.
6.

10.
5.

1::
8.

26.

2:::
1034.
114.

4.
5.

J:
50.

:::
10.
28.

1:::
718.

1016.
0.
1.
2.

::
1.
0.
0.
0.
3.
9.
0.
0.

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

;:

::
10.
4.

i::
29.
58.

290.
1334.

33.
1.

11.
10.

:;:

;::
11.
32.
49.
187.
605.
434.

1.
0.
1.

&
2.

::
0.
2.

11.

::

0.

;:
2.
1.
4.
1.
2.
5.
3.
3.
4.
7.
5.
3.

17.
9.

17.
32.

3:::
1821.

1.
6.
9.

;::
78.
19.
15.
10.
28.

12::
670.
109.

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

10.
0.
0.

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

;:
4.
1.
4.
6.
9.
8.

1::
39.
90.

427.
2257.

3.
7.
8.

13.
13.

101.

H:
20.
17.

2:::
742.
19.
1.
0.
2.
0.
0.
2.
0.
0.
1.
2.
7.
0.
0.

0.
0.

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

22.
44.
105.
598.

2762.
7.
5.
7.

24.

K
11.
10.
19.
28.

3;;:
973.

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

::

h
1.
3.

::
2.
2.
4.

::
4.
7.
6.

10.
13.
16.
47.

107.
659.

3109.

1::

2::

1:;:
16.
18.
10.

:~:
435.

1203.
3.
1.
2.
2.
0.
4.
1.
0.
0.
1.

::
0.
0.

0.
1.

;:
4.
6.
3.
2.
4.
3.

;:

::
2.

10.

Ii:
26.
60.

120.
669.

2973.
6.
3.
4.

:::
30.
19.
13.
14.
32.
77.

567.
1482.

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

15.
3.
0.
0.

::

;:
1.
2.
1.
1.
2.
2.
2.
5.
2.
3.
4.
6.
8.

12.
13.
51.

132.
691.

2554.
4.
7.

3;:
23.
24.
24.
10.
12.
33.

109.
691.

1980.
2.
1.
3.
0.
1.
1.
1.
0.
0.
1.

::
0.
1.



.. ,,
222-S Analytical Laboraratory

GENERAL ALPHA E NE RG Y A
Rev. 2.10

DATA REDUCTION REPORT

SANPLE
WL24155-BLK-PU

File ID: 2a2093.CNF

H?W-W40RW.O

NA LY S I S

Counted on: 5/26/98 @22:15
Detector: AEA2
Geometry number: 1
Count time: 28801. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM
ID Initial Final Initial Final Initial Final
1? 11.3 11.3 471.489 471.489 16.000 5.521
2 1575.8 1575.8 359.551 359.551 10.000 2.907
3 25.3 25.3 301.140 300.909 10.000 1.230
4 65.8 65.8 285.597 285.502 10.000 3.147
5 23.2 23.2 267.572 267.362 10.000 2.397

Tau
Initial Final
8.000 5.152
5.000 1.355
5.000 0.585
5.000 2.334
5.000 1.375

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac EXP . Ohs. Diff. FWHM Rate c/m @95 d/m
1

&

uCi/ea
236 ~ ????

2 =o.928 5.795 ~:;;; o.0200001
0.28 16.9

41.05 1.4 170.5 0.768E-04
5.779 5.775 0.004

3 PU238
233.5 O.1O5E-O3

0.013 5.487 5.500 -.0130.01 0.56 12.4 3.2 0.144E-05
5.479 5.500 -.021 2.5 O.11OE-O5

8.2 o.7ZNL45_-

5W27T9S !?:!?!!
2.1 0.968E-06

---------

Totals: 0.984 <--valid peaks only--> 43.53

DETECTOR CALIBRATION
Energy(MEV) = 4.085 + (0.0047)*Channel

Energy range (MeV): 4.085 TO 6.492
Efficiency = 0.2408 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
21236.0
21236.0
21028.4

207.6

% Recovery
100.000
100.000
99.022
0.978

Analyzed by:
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Spectrum 2a2093.CNF
1 Legends

~F-\&lC)~.O
Ra,w= .... Modeled Peaks = 1,2,.., etc Display Max.: 8968.5

5

:
3.4
4
3

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

2.......................... ..,
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
.....................................2.
..
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. . 1

;:
31
41
51
61
71
81

1:;
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

Raw Data Dump

‘:: <
0.
0.
1.
3.
0.
0.
1.
2.
0.
0.
0.
1.
1.
0.

!:
o.
0.
3.
1.
3.
3.
0.
2.
6.

10.
52.
11.
16.
8.

H:
107.
802.

1745.
0.
1.
0.
0.
0.
9.
1.

::
2.

16.
0.
1.

for AEA Spectrum:
o. 0. 0.
0. 0.

+: ::
0. 1.
0. 0.

0.
;:
o. ::
0. 2.
0. 1.
1. 0.

::
0.
0.
0.
0.
0.
0.

;:

::
3.

10.

1;:
44.
12.
19.
8.

;::
148.
695.
1217.

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

::
0.

1::
0.
0.

0. 0.

0.

::
0.
1.

::

;:
o.
0.
2.
0.
0.
2.

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

1::
12.
58.
12.
10.
13.

:::
167.
686.
566.

0.
1.
1.
0.

;:
1.

::
4.

12.
1.
0.

1.

::
0.
0.
0.
1.

::

;:
1.
1.

1::
9.

70.
12.
10.
10.
22.
44.

210.
714.
189.

0.
0.
0.
2.
0.
0.

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

2a2093.CNF
o.
0.
0.
0.

;:
o.
0.
0.
0.
1.

i:
1.
0.
1.

::
1.
0.
1.
0.
7.
4.
1.

1::
7.

80.

1::
8.

24.
52.

283.
841.
44.
0.
1.

;:
2.
2.
0.
0.
0.
4.
9.
0.
0.

0.
0.

::
0.
0.
0.
0.

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

;:
3.

2;:
16.
89.
11.
5.

:::

3:;:
1000.

10.

::
1.
0.
0.
0.
0.
0.
1.
8.
6.
0.
0.

0.

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

::

::
0.

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

3;:
7.

73.
8.

1::
25.

4:::
1275.

3.
1.
0.
4.
0.

;:
o.
0.

::
5.
0.
0.

0.
1.
0.
0.
0.

8:
0.
3.

::
1.
0.

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

3::
21.
56.
17.
9.

14.
26.
77.

521.
1525.

4.
1.
1.

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

0.

::
0.
3.
0.
0.
0.
0.
0.

;:
o.
0.
0.
0.
0.
1.
0.
2.
0.
2.
3.
2.
4.

2::
23.
31.
10.
10.

2::

6;;:
1863.

1.

&
o.
0.
4.
1.
0.
1.
1.

13.
2.
2.
0.

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

::
0.
1.
0.
0.

;:
o.
1.

;:
3.
0.
2.

::
2.
3.

12.
21.
29.
19.
10.
9.
9.

29.
91.

770.
1968.

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

;:
11.
0.
0.
0.
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. ~F-1640 REV. O

222-S Analytical Laboraratorv

Peak

GENERAL ALPHA ENERGY
Rev. 2.10

DATA REDUCTION REPORT

SANPLE
S98TO01365-SAM-P

File ID: 3a3186.CNF

Counted on: 5/26/98
Detector: AEA3
Geometry number: 1
Count time:

PEAK ANALYSIS

Peak heiaht Peak center

~NAL y s I s

@22:16

28800. Sec

FWHM
ID Initial Final Initial Final Initial Final
1 1288.7 1288.7 359.982 359.982 10.000 2.951

43.3 43.3 301.702 301.659 10.000
24.7

3.568
24.7 285.957 285.636 8.000

12.6
1.991

112.6 227.096 227.096 10.000 3.928

Tau
Initial Final
5.000 1.322
5.000 1.643
4.000 1.060
5.000 1.958

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp .
1

Ohs. Diff. FWHM Rate c/m @95 d/m uCi/ea
PU236 0.863 5.755 5.752 0.0030.01 34.47 1.5 152.6 0.687E-04

2 PU238 0.030 5.487 5.483 0.0040.02 1.19 8.5 7.2 0.323E-05
5.479 5.483 -.004 5.5 0.247E-05

> m..’l~ u U14 3 4ULJ 5 41U v .-W u 7 u

4 PU239 0:076 5:147 5:140 0:0070:02 3:04 5:1 13:2 O:594E-05

9%%:;22?$ -----
5.144 5.140 0.004 13.2 0.594E-05

---------

Totals: u 0.982 <--valid peaks only--> 39.24

DETECTOR CALIBRATION
Energy(MEV) = 4.096 + (0.0046)*Channel

Energy range (MeV): 4.096 TO 6.451
Efficiency = 0.2305 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Total ‘%Recovery
19180.0 100.000
19179.9 99.999
18835.8 98.206

344.2 1.794

Analyzed by:
GL

Item
Raw spectrum
Smoothed
Composite fit
Residuals
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b Spectrum 3a3186.CNF WF-M REV.(1
1 Legend? Ra,w= .... Modeled Peaks = 1,2,.., etc Display Max.: 7083.3

4
...4
......4

1
. . 1

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

..
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Raw flataDump for AEA Spectrum:
o. 0. 0.
0. 0.

1

;;
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

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

::
0.

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

12.
67.
43.
3.
5.
5.

J:
12.
46.
6.

16.
43.
81.

648.
1558.

2.
1.

L
o.
0.
0.
0.
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.+ HNF-W40 REV. (),,
222-S Analytical Laboraratory

GE N E RA L ALPHA ENERGY
Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
S98TO01365-DUP-P

File ID: 4a4186.CNF

Counted on: 5/26/98
Detector: AEA4
Geometry number: 1
Count time:

Peak Peak height
ID Initial Final

1228.0 1228.0
; 37.4 37.4
3? 25.1 25.1
4 25.1 25.1
5 119.1 119.1

PEAK ANALYSIS

Peak center

INA L Y s I s

@22:17

28804. Sec

FWHM
Initial Final Initial Final

359.172 359.172 10.000 2.985
301.089 301.003 10.000 3.096
290.103 290.103 10.000 0.613
284.789 284.155 10.000 1.521
226.720 226.719 12.000 4.201

Tau
Initial Final
5.000 1.153
5.000 1.171
5.000 4.973
5.000 0.562
6.000 2.059

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac EXP . Ohs. Diff. FWHM Rate c/m @95 d/m
1 PU236

uCi/ea
0.869 5.755 5.744 0.0110.01 36.00 1.5 150.4 0.678E-04

2 PU238 0.027 5.487 5.476 0.0110.01 1.12 9.1 6.4 0.287E-05
5.479 5.476 0.003 4.9 0.220E-05

5.426 0.20 37.5
A ‘+Uu J c1

5 PU239 0:080 5:147 5:134 13.5 0.608E-05
PU240 5.144 5.134 0.010 13.5 0.608E-05

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

Totals: 0.992 <--valid peaks only--> 41.10

DETECTOR CALIBRATION
Energy(MEV) = 4.091 + (0.0046)*Channel

Energy range (MeV): 4.091 TO 6.447
Efficiency = 0.2442 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 19888.0 100.000
Smoothed 19887.6 99.998
Composite fit 19824.2 99.679
Residuals 63.8 0.321

Analyzed by:
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IIW-W40 REv. O
Spectrum 4a4186. CNF

1 Legend,: Raw= .... Modeled Peaks = 1,2,.., etc Display Max.: 7527.4
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. HNF-W340REV. O
,,

222-S Analytical Laboraratory
G E NE RA L AL PHi ENERGY

Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
S98TO01366-SAM-P

File ID: 5a5141.CNF

Counted on: 5/26/98
Detector: AEA5
Geometry number: 1
Count time:

Peak Peak height
ID Initial Final
1 1601.0 1601.0
2? 64.2 64.2
3 243.8 243.8
4?

5 103::? 103::?

Peak AEA Peak

PEAK ANALYSIS

Peak center

~NAL Y s I s

@22:18

28804.

FWHM
Initial Final Initial F:

363.050 363.050 10.000 2
320.593 320.593 8.000
304.728 304.724 10.000 :.819
272.152 271.339 6.000 0.686
230.167 230.166 12.000 3.628

Sec

nal
550
000

PEAK RESULTS
Peak Error Limit: 30%

Centroid Count %err
ID Isotope Frac Exp. Obs . Diff.
1

FWHM Rate c/m @95
PU236 0.539 5.755 5.758 -.0030.01

2
38.93 1.4

???? 5.563 0.00 1000.
3 PU238 0.096 5.487 5.490 -.0030.01 6.93 3.4

5.479 5.490 -.011
5.336

5
0.17 34.0

PU239 0.334 5.147 5.147 0.0000.02 24.14 1.8
Pu240 5.144 5.147 -.003

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

Totals: 0.969 <--valid peaks only--> 70.00

DETECTOR CALIBRATION
Energy(MEV) = 4.088 + (0.0046)*Channel

Energy range (MeV): 4.088 TO 6.444
Efficiency = 0.2442 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Tau
Initial Final
5.000 1.277
4.000 3.686
5.000 1.125
3.000 0.307
6.000 2.408

Activity
d/m uCi/ea
162.7 0.733E-04

39.4 0.177E-04
30.2 0.136E-04

98.9 0.445E-04
98.9 0.445E-04

Item Total % Recovery
Raw spectrum 34692.0 100.000
Smoothed 34691.9 100.000
Composite fit 33685.8 97.100
Residuals 1006.2 2.900

Analyzed by:
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HMF-164) REV. O
Spectrum 5a5141.CNF

1 Legend: Raw= .... Modeled Peaks = 1,2,.., etc Display Max.: 9173.8

:.5
. . . . . . . . . . . . . 5
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
.................5.

4
4

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

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

1
.. ....



1

::
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

Raw Data Dump for AEA Spectrum: 5a5141.CNF
o. ~ o. 0. 0. 0.
0. 0. 0. 0. 0.
1. 2. 3. 1.
2. 3. 1. 3.

1.
:: 1. :: ::
1. 2. 2.
5. 1. 0. ;:
4. 3. 2. 1.
0.
1.

;:
4.
2.
7.
5.
5.
6.
6.

:;:
288.

1260.
7.
6.
6.
7.

H:
136.

4.

;::
48.

442.
1371.

::
1.
3.

::
0.

::
0.
3.
3.
0.
0.

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

18.
60.

322.
1026.

4.
6.
5.

26.
23.
63.

184.
9.

16.
16.
65.

557.
1742.

;:
1.
1.
0.
0.
0.
0.
0.

;:
2.
0.
0.

4.
2.

::
4.
4.
2.
5.
2.

::
4.
2.

::
4.
6.
6.

12.
48.

333.
645.

6.
4.
6.

14.
20.
63.

243.
6.

;2:
72.

703.
2011.

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

::
1.
7.

i:

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

2::
86.

410.
441.

2.
9.
4.

2::
63.

270.
6.

2?:
107.
755.
1962.

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

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

::
1.
1.
5.
4.
6.
5.
3.
6.

1::

H:
498.
213.

5.
6.
7.

2;:
114.
293.
11.
5.

1:8:
752.

1534.

::
0.
1.

;:
1.
0.
0.
0.
4.
0.
0.

4.
2.
1.
5.

::
5.
6.
3.
6.
7.

1:!:
632.
90.

1::
5.

4::
139.
295.

8.

:::
131.
630.
715.

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

::
1.

12.
0.
0.

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

::
3.
3.

1::
17.

128.
764.
23.
4.
9.
5.

H:
141.
210.

8.

2::
152.
601.
217.

3.

::
0.
0.
1.
1.
0.
0.
0.

10.
0.
0.

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

1::
14.

182.
992.

8.
2.
10.
14.

:!:
131.
93.
8.
11.

2:;:
734.
53.
2.
0.
0.
0.
0.

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

0.

;:
1.
3.
4.
1.
3.

::

;:
2.
3.

10.

::
5.
8.

13.
31.

201.
1169.

3.
1.

10.
10.
12.

1:;:
24.
13.
18.
32.

279.
911.

4.
0.
1.
1.
4.

;:
o.
0.
0.
1.
5.
0.
0.

0.
1.

L
::
0.
1.
5.
0.
1.

::
3.

;:
4.
8.
8.

3::
260.
1237.

4.
4.

1::

:;:
125.
8.
7.

:::
341.
1037.

3.

;:
o.
0.
0.

;:
o.
2.
2.
5.
0.
0.

317



..>

222-S Analytical Laboraratory
GENERAL ALPHh ENERGY

Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
S98TO01366-DUP-P

File ID: 6a6124.CNF

Counted on: 5/26/98
Detector: AEA6
Geometry number: 1
Count time:

PEAK ANALYSIS

Peak Peak heiaht Peak center

ANA

@22:19

=$-W340 REV. o

LYSIS

28802. Sec

FWHM
ID Initial Final Initial Final
1

Initial Final
1726.6 1726.6 360.786 360.786 8.000 2.254

2 259.5 259.5 302.432 302.430
3

8.000 2.398
1099.3 1099.3 228.079 228.079 10.000 3.207

PEAK RESULTS
Peak Error Limit: 30%

Tau
Initial Final
4.000 1.245
4.000 1.233
5.000 2.321

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp . Obs .
1

Diff. FWHM Rate c/m @95 d/m
PU236

uCi/ea
0.542 5.755 5.750 0.0050.01 38.69 1.4 168.4 0.758E-04
0.086 5.487 5.481 0.0060.0,1: _&q* 6.14 3.6 36.3 0.164E-04

5.479 5.481 -.002 27.8 0.125E-04
PU239 97 0.334 5.147 5.139 0.0080.01 23.81 1.8 101.5 0.457E-04
PU240 5.144 5.139 0.005 101.5 0.457E-04

----- ---------
Totals: 0.962 <--valid peaks only--> 68.64

DETECTOR CALIBRATION
Energy(MEV) = 4.090 + (0.0046)*Channel

Energy range (MeV): 4.090 TO 6.446
Efficiency = 0.2345 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 34259.0 100.000
Smoothed 34258.7 99.999
Composite fit 32948.0 96.173
Residuals 1311.0 3.827

Analyzed’by:
GL
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Spectrum 6a6124.CNF 14W-lf340REV.O
1 Legend: Raw= .. .. Modeled Peaks = 1,2,.., etc Display Max.: 7531.4
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“Raw ‘Data Dump for AEA Spectrum: 6a6124.CNF
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. . .

,, 222-S Analytical Laboraratorv
GENERAL ALPHA ENERGY

Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
S98TO01367-SAM-P

File ID: 7a7171.CNF

Counted on: 5/26/98
Detector: AEA7
Geometry number: 1
Count time:

PEAK ANALYSIS

Peak Peak height Peak center
ID Initial Final Initial Final In.

1630.5 1630.5 363.844 363.844 10
; 278.3 278.3 305.462 305.460 8.
3?

4 1

w$-WIOREWO

ALY S I S

@22:20

28804. Sec

FWHM
tial Final
000 2.361
000 2.601

11.4 11.4 271.963 271.580 8.000 1.947
80.5 1180.5 230.820 230.819 10.000 3.347

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err
ID Isotope Frac Exp . Obs . Diff.
1

FWHM Rate c/m @95
Pu236 0.510 5.755 5.755 0.0000.01 38.08 1.4

0.095 5.487 5.486 0.0010.01

:P* ,,7,

7.12 3.4
5.479 5.486 -.007

5.330 0.46 15.8
4 Pu239 O:~;; 5.147 5.143 0.0040.02 26.50 1.7

PU240 5.144 5.143 0.001
----- ---------

Totals: 0.960 <--valid peaks only--> 71.70

DETECTOR CALIBRATION
Energy(MEV) = 4.081 + (0.0046)*Channel

Energy range (MeV): 4.081 TO 6.436
Efficiency = 0.2468 CPM/’DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Tau
Initial Final
5.000 1.233
4.000 1.201
4.000 0.442
5.000 2.284

Activity
d/m uCi/ea
157.4 0.709E-04
40.1 0.181E-04
30.7 0.138E-04

107.4 0.484E-04
107.4 0.484E-04

Total % Recovery
35842.0 100.000
35841.2 99.998
34642.3 96.653
1199.7 3.347

Analyzed by:
GL
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Spectrum 7a7171.CNF
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.-
Hw-wo REV.o,,, 222-S Analytical Laboraratory

GENERAL ALPHA ENERGY ANALYSIS
Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
S98TO01367-DUP-P

File ID: 8a8127.CNF

Counted on: 5/26/98
Detector: AEA8
Geometry number: 1
Count time:

PEAK ANALYSIS

@22:22

28801. Sec

Peak Peak height Peak center
ID

FWHM
Initial Final Initial Final Initial Final

1 1515.0 1515.0 363.154 363.154 10.000
2

2.337
274.6 274.6 304.858 304.855 10.000 2.552

3 1133.0 1133.0 230.430 230.430 12.000 3.256

ID Isotope Frac EXP .
PU236 0.514 5.755

;

, m:; $:;:;

Pu240 “ 5:144
-----

Totals: 0.968 <--val.

PEAK RESULTS
Peak Error Limit: 30%

Tau
Initial Final
5.000 1.185
5.000 1.353
6.000 2.199

Peak AEA Peak Centroid Count %err Activity
Ohs. Diff. FWHM Rate c/m @95 d/m uCi/ea

5.757 -.0020.01 35.91 1.5 158.4 0.714E-04
5.489 -.0020.01 6.47 3.5 38.9 0.175E-04
5.489 -.010 29.8 0.134E-04
5.146 0.0010.01 25.33 1.8 109.5 0.493E-04
5.146 -.002 109.5 0.493E-04

_________

d peaks only--> 67.71

DETECTOR CALIBRATION
Energy(MEV) = 4.086 + (0.0046)*Channel

Energy range (MeV): 4.086 TO 6.442
Efficiency = 0.2313 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Itern Total % Recovery
Raw spectrum 33564.0 100.000
Smoothed 33564.0 100.000
Composite fit 32504.0 96.842
Residuals 1060.0 3.158

Analyzed by:
GL
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Spectrum 8a8127.CNF
HW-WK3REV.O

i Leg&d: , Ra&w= .... Modeled Peaks = 1,2,.., etc Display Max. : 8543.3
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