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222-SANALYTICAL SERVICES

TANK 241-ER-311 GRAB SAMPLES,
ER311-98-1, ER311-98-2, ER311-98-3

ANALYTICAL RESULTS FOR THE FINAL REPORT

This documentisthefinalreportforcatchtank241-ER-311grabsamples.Threegrabsamples
ER3 11-98-1,ER3 11-98-2andER3 11-98-3weretakenfromEastriseroftank241-ER-311on

August4,1998andreceivedby the222-SLaboratoryon August4,1998.Analyseswere

performedinaccordancewiththeCompatibility Grab Sampling and Analysis Plan (TSAP)

(Sasaki,1998)andtheData Quality Objectives for Tank Farms Waste Compatibility Program

(DQO) (MulkeyandMiller,1997).The analyticalresultsarepresentedinthedatasummary

report(Table1).No notificationlimitswereexceeded.

ADDearance and Sample Handling

Attachment1isprovidedasa cross-referenceforrelatingthetankfarmcustomeridentification

numberswiththe222-SLaboratorysamplenumbersandtheportionofsampleanalyzed.Table2

providestheappearanceinformation,

Table 2: Appearance Information for Tank 241-ER-311 Grab Samples

Sample Date Date 0/0 Settled
Number Sampled Received Solids Sample Description

ER311-9S-1 8/04/98 8/04/98 <1 ‘??0
Lightyellow,clearliqui&no

organiclayerwas observed.

ER3 11-98-2 8/04/98 8/04/98 Lightyellow,clearliquid;no
<1 ‘?/0

organiclayerwas observed.

ER3 11-98-3 8/04/98 8/04/98 Lightyellow,clearliquidno
<1 0/0

organiclayerwas observed.

3
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Analytical Results Summary

The datasummary report(Table1)includedinthisreportcompilestheanalyticalresultsthat

comply withtheapplicableDQO.

Compatibility Program Concerns

DSC - Differential Scanning Calorimetry Energetic Decision Rule

The DSC analyseswereperformedinduplicateon directsamplealiquots.The averageofthe

TGA resultforeachsubsarnplewas usedinthedryweightcorrectionforthatsubsample.No

exothermswere observed.The standardrecoveriesforthisanalysiswerewithintherequired

limits.Sincetheresultswereallreportedas0.00Joules/g,therelativepercentdifference(RPD)

calculationwas notapplicable.However,theRPDs werereportedas“O”inTable1becauseof

softwarelimitations.Forwastecompatibilityenergeticdecisionconcernsforsafewaste

transfers,theratioofexothermicenergytoendothermenergymust be lessthanone (1).Since

theresultswereallreportedas0.00Joules/g,theratioofexotherrdendothermwas also0.0and

therequirementwas satisfiedforallsamples

Nitrate (NO;), Hydroxide (OH-) and Nitrite (NOJ - Corrosion Decision Rule

Waste compatibility corrosion rules do not apply for Tank241-ER-311 because this is a catch
tank.

‘39n40Pu- Plutonium-239/240 - Criticality Decision Rule

239’240Puconcentrationisusedtoevaluatecriticalitysafetyforwastetransfers.The analysiswas

performedon directsamplealiquots.The standardrecoveryforthisanalysiswas withinthe

requiredlimits.The highestreportedresultwas 7.59e-06pCi/mL,whichiswellbelow boththe

immediatenotificationlimitof61.5uCi/mL andthecriticalitypreventionconcernlevelof

0.001g/L(6.2e-02pCi/mL) statedin’theTSAP (Sastil,

(Mulkeyand Miller,1997).

997j&d theCompatibilityDQO

Uranium (U) – Criticality Decision Rute

U analysiswas performedinduplicateon directsubsarnplestoevaluatecriticalitysafetyfor

wastetransfers.No attemptwas made toreconciletheU concentrationwiththe239Pu

equivalents.

4
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Inor~anic Analvses

TGA - Thermogravimetric AnaIysis

The TGA analysiswas performedon directsamplealiquots.StandardrecoveriesandRPDs were

withintherequiredlimits.TypicallytheTGA resultsaredeterminedby summing theweight

lossstepswhich occurbelow250”C. More informationmaybe obtainedby examiningthe

thermograms.The resultsrangedfrom99.27to99.94°/0moisture.

pH

The pH analysiswas performedon directsamplealiquots.The resultsrangedfrom 8.03to8.18.

The standardvaluemeasuredand RPDs forthisanalysiswerewithintherequiredlimits.

Specific Gravity (Sp.G.)

Specificgravityanalysiswas performedinduplicateon directliquidsubsarnples.The results

rangedfrom .893g/mL to1.032g/mL. The standardrecoveriesandRPDs werewithinthe

controllimitsofthelaboratory.

Hydroxide – OH

The OH- analysiswas performedon directsamplealiquots.The standardrecoverieswere within

intherequiredlimitsforthk analysis.The RPDs arereportedas‘<n/a”sincealltheresultswere

reportedasa lessthan.

IC - Ion Chromatography

The ionchromatography(IC)analysiswas performedon directsamplealiquots.The required

analyteswerefluoride(F),chloride(Cl-),nitrate(NO;),nitrite(NOz-),phosphate(POt-3)and

sulfate(SOt”2).The resultsforbromide(Br”)andoxalateareconsidered“opportunistic”and are

providedinAppendixA.

Sample ER3 11-98-1(S98TO02422)was reanalyzedata higherdilutionduetoapoorspike

recovery.The standardrecoveries,spikerecoveriesandRPDs fortherequiredanalyteswere all

withintherequiredlimitswiththeexceptionnotedbelow.

The chlorideresultsweremore thanfourtimestheconcentrationofthespikeaddedresultingina

spikerecoveryoutsideofthe75°/0- 125°/0.Itwas amarginalspikefailureof126.2°/0.No

reanalysiswas requested.

5
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ICP - Inductively Coupled Plasma Spectrophotometry

The liquidsubsampleswerepreparedforanalysisby an acidadjustmentofthedirectsubsample.

Thisisindicatedby a “D intheA# column inTable1.The resultsfortheICP analytesare

inchrdedinTable1.However,theQC reviewdiscussedinthisreportislimitedtoAluminum

(AI),Chromium (Cr),Iron(Fe),Manganese (Mn),Nickel@i),Sodium (Na),and Zirconium

(Zr).AllotheranalyteresultsarepresentedinAppendixA. The resultsforallotheranalytesare
considered“opportunistic”andareprovidedinAppendixA. The standardrecoveries,spike

recoveriesand RPDs met therequestedcriteria,withtheexceptionnotedbelow.

The Na resultsweremore thanfourtimestheconcentrationofthespikeaddedresultinginspike

recoveriesoutsideofthe75°/0- 125°/0recoveryrangerequested.Typically,withhighanalyte

concentrationsitisdifficulttoaddsufficientspiketoperforma meaningfulanalysis.A second

samplealiquotwas spikedwitha KlgherconcentrationofNa andreportedintheraw dataasa

post-digestspike.The post-digestspikerecove~was %1.SVo. The assessmentoftheaccuracyof

themeasurementforthisanalytewas alsomade by comparisonofthesampleresultstothoseofa

serialdilutionofthesample.The serialdilutionwas performedby preparingandanalyzingan

additionalfive-folddilutionofthesample.The resultsobtainedfromthisanalysiswerewitlin
+ 10°4oftheundilutedsampleresultand,therefore,areacceptable.Table3 presentstheresults

oftheoriginalundilutedsample,theserialdilutionandthepercentdifferencebetweenthetwo

results.

The Fe andZr spikeresultswerealsooutsideofthe75% - 125% recoveryrangeusinga 1ppm

spikelevel.A secondsamplealiquotwas spikedwitha higherconcentrationofFe andZr (1O

ppm) andreportedintheraw dataasapostdigestspike.The post-digestspikerecoveryforFe

andZr were92.6’?/.and 97.6°/0respectively.

Therewas a marginalRPD failure(20.3%)forNi on sampleS98TO02424,

Table 3: ICP Serial Dilution Results for Tank 241-ER-311

UndilutedSample

Sample ID Analyte Result
SerialDilutionResult D?’:e:n:e

(vgfmL)
(pgfmL) (%)

S98TO02422 (ER3 11-98-l) Na I 421.8 I 436.0 I 3.36 I
PercentDifference= [\Sample-SerialDilutionILSample]X 100

6
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Inductively Coupled Plasma-Mass Spectromet~ (ICP-MS)

Uranium by ICP-MS was performedon eachsample.The liquidsubsampleswerepreparedfor

analysisby anacidadjustmentofthedirectsubsamplesasindicatedby an “A” intheA# column

inTable1.The resultsfortheICP/MS isotopicuraniumareincludedinTable1.The RPDs

werelessthan20°/0,thestandardrecoveriesforU238 werewithintherequiredlimitsof80°/0-

120% andthespikerecoverieswerewithintherequiredlimitsof75%-125%. Also,U analysis

by phosphorescencewas performedon eachsampleforcomparison.The resultscanbe foundin

theopportunisticanalysistableinAppendixA.

TIC/’TOC - Total Inorganic/Organic Carbon

The TIC/TOC analysiswas performedon directsamplealiquotsusingthepersulfateoxidation

method.None ofthesubsarnplessubmittedforTOC analysisexceededthenotificationlimit.

FortheTIC/TOC analysis,anAnalysisReportworksheetisincludedforeachsampleasraw

data.Due toprogramminglimitationswiththeinstrumentsoftware,thesamplesizelistedon the

worksheetisincorrect.Thisvalueisnotusedinthefinalcalculationsandhasno bearingon the

resultsinTable1.

The blankisconsideredareagentblank.The valuewas withintheacceptancelimitsand all

resultswere correctedfortheconcentrationfoundintheblank.The standardrecoveries,spike

recoveriesandRPD criteriaweremet forthisanalysis.

7
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Radionuclide Analyses

GEA - Gamma Energy Analysis

GEA analysiswas performedfor‘37CSon directsamplealiquots.The standardrecoveriesand

RPDs for‘37CSwerewithintherequiredlimits.

‘OSr- Strontium-90

90Sranalysiswas performedon directsamplealiquots.The standardrecoveriesand RPDs were

withintherequiredlimits.90Srwas detectedinthemethod blankforthisanalysis.However,the

levelofcontaminationwas insignificantwithrespecttothesampleresultsand doesnotaffectthe

usabilityoftheseresults.No rerunswererequested.

‘“Am - Americium-241

*“Am analysiswas performedon directsamplealiquots.The standardrecoveryand RPDs were

withintherequiredlimits.

8
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Procedures

Table 4 lists the analytical procedures used for performing the analyses.

Table4:AnalyticalProcedures

I Analysis I Preparation I Analysis

Procedure Procedure I
I Inorganic Analyses I

I %~ettled%,icis I DirectAnalysisI LA-SI~-ISIReV.F-11I

DSC Direct Analysis LA-514-114 Rev. D- I

TGA Direct Analysis LA-514-114 Rev. D- I

Sp.G. Direct Analysis LA-510-112Rev.D-1

I pH I DirectA”alysisI LA-2,2-,06Rev.c-2 I

I OH I I)irect,4”alysisI LA-211-102Rev.13-O I

Ic DirectAnalysis LA-533-105Rev.E-O

ICP AcidDilution LA-505-161Rev.C-2

ICP-MS DirectAnalysis LA-506-101Rev.A-O

I TICITOC I DirectAnalysisI LA-342-1OORW.F-1 I

I Radionuclide Analyses I
GEA DirectAnalysis LA-548-12IRev.F-O

‘Sr DirectAnalysis LA-220-101Rev.E-3

‘“Am DirectAnalysis LA-953-104Rev,B-O

,39/240pu DirectAnalysis LA-953-104Rev.B-O

Abbreviations:
DSC =differentialscanningcalorimetry TIC =totalinorganiccarbon
TGA =thermogravimetricanalysis GEA = gamma energy analysis

SP.G. = specificgravity ‘% = strontium 90

OH = hydroxide 24tAm
= americium 241

lC = ionchromatography 239)z40Pu=plutOnium239/240
lCP = inductivelycoupledplasma
‘rOc = totalorganic carbon

lCP-MS=inductivelycoupledplasma-massspectrometer

9
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)ll-oct -1998 15:32,37
WOO02- 1

Page: 1

Final Report for ER-311 Grab samples
ER-311 GRAB

CORE NUMBER: nla
SEGMENT #: ER311 -98-I

SEGMENT PORTION: Supernate

Sample# R A# Ana lyte Unit Standard % Blank Resutt Oupl i cate Average RPD % Spk Rec % Oet Limit Count Err%
S98TO02422 DSC Exotherm OrY Calculated Jou[es/g Dry nla nla 0.00e+OO 0.00e+OO 0.00e+OO 0.00
s98TO02422 DSC Exotherm cm Perkin Elmer

nla
Joules/g 95.85

n/a n/a
n/a O.ooe+oo 0.00e+OO 0.00e+OO 0.00

s98TO02422 OH- by Pot. Titration
nla nl.s nla

ug/mL 100.6 <2500.0 <2500 <2500 nla
s98TO02422

nla
PH Oirect

nla 2.50e+03
PH 99.88

nla
n[a 8.130 8.180 8.155 0.61

s98TO02422 Specific Gravity
n/a 1 .00e-02

SP. G. 99.57
nla

nla 8.93e-01 9.88e-01 9.41e-01 10.1
s98TO02422 % Water by TGA on Perkin Elmer %

nla 1 .00e-03
98.37

nla
nl a 99.79

s98TO02422
99.94 99.87 0.15

TIC by Acid/Cw[c,netry
n/a n/a

ug/mL 101.5 1.900
n]a

1 .75e+02 174.0 174.5
s98TO02422

0.57 99.80
TOC by Persul f s@/Coulo met ry

5.000
ug/mL 93.67 7.100

nla
1.07e+02 113.0 110.0

s98TO02422
5.45 100.0

Strontium-89/90 Hi gh Leve L
40.00

UCi lmL
nla

106.7 3.69e-04 1.030 1.030 1.030
s981002422

0.00
Pu-239/ 240 by TRU-SPEC Resi”

nla 4.70e-04
uCi/mL 117.0 .3.26 e-06

6.93E-01
7.04e-06 7.19e-06 7.12e-06

S981002422 A Urani urn-233 by ICP/MS Acid Add ug/mL
2.11 nla 3.68e-06 5 .33E+O0

nl a .2.31 e-05 .2.36 e-01 <2.36 e-l
s981002422 A Urani urn-234 by lCP/MS Acid Add ug/mL

nla nla nla 2.36e-01 wa
nla <4.41 e-05 <4.5oe-ol .4.50 e-l

s98TO02422 A Uranium-235 by lCP/MS Acid Add ug/mL
nla nl=a nla 4.50e-01 nla

nla <2.94 e-05 2.317 2.540 2.429 9.05
s98TO02422 A Uraniun-236 by lCP/MS Acid Add uglmL

Ma 3.00.2-01 nla
nla <3.22 e-05 <3.29e-01 .3.29e-l n/a

s98TO02422
nla

A Uranium- 238 by 1CP/MS Acid Add ug/mL
nla 3.29e-01 nla

98.00 <1 .57e-05 3.56e+02 382.0
s98TO02422

368.9 7.05
D ALuminiun-ICP-Acid Dil.

95.83 1.61e-01
ug/mL

nla
97.80 .5. 00e-02 2.720 2.750 2.735 1.10

s98TO02422 D Chrcmium-ICP-Acid DiL.
94.30 1.00e-01

ug/mL
n[a

99.20 .1.00e-02 1.36e-01 4.38e-02 8.99e-02
s98TO02422

103
D iron-ICP-Acid Oi[.

90.70
ug/mL

2.00e-02 nla
96.40 <5 .ooe-02 <1 .Ooe-ol

S98TO02422
.1 .00e-l nla nla -9.090el

D Manganese- 1CP-Acid Oi i.
1 .00e-01

uglmL
nla

98.40 .1 .00e-02 2.25e-01
s98TO02422

2.21e-01 2.23e-01 1.79
D Sodi Lnn-l CP-Acid Di(.

94.00 2.00e-02 nla
ug/mL 105.6 .1 .00e-01 4.22e+02

s98TO02422
425.0 423.5

D Nicke L-l CP-Acid Dil.
0.71 -1 .970e2 2.00e-01 nla

ug/mL 100.4 <2. ooe-02 2.66e-01
s98TO02422 o ZircOnium-l CP-Acid Dil.

2.54e-01 2.60e-01 4.62 95.10 4. 00e-02 nla
ug/mL 99.00 <1. 00e-02 .2.00 e-02 .2.00 e-2

s98TO02422
n/a nla 73.00 2.00e-02

Fluoride- 1C- Dionex 4000/4500 ug/mL
nla

99.84 <1 .20e-02 1.776 1.890 1.833 5.99
s98TO02422

110.3
Chto ride- I C- Dionex 4000/4500

1 .32e-01
ug/mL

nla
101.4 <1 .70e-02 72.42 73.80 T3.11

s981002422 Nitrite-IC - Dionex 4000/4500 “g/mL
1.92 ?26.2 3.57e-01 nla

96.32 <1 .08e-01 < 1.188 <1.19e0
s98TO02422 Nitrate by lC-Oionex 4000/4500 ug/mL

nla n/a 98.28 1.188 nla
103.3 4 .39e-01 2.599 2.770 2.684 6.33

s98TO02422
97.64

Phosphate- IC-O ionex 4000/4500 “g/mL
1.529 nla

95.09 .1 .20e-01 1.635 <1 .32e0 nla
s98TO02422

nl a 99.43
Sulfate by IC-Oionex 4000/4500 “g/mL

1.320 nla
99.00 .1 .38e-01 18.95 19.50

s98TO02422
19.23 3.13 97.96

Cesiun- 137 by GEA
1.518

uCi/mL
wa

102.4 .3.98e-05 2.630 2.63o 2.630 0.00
s98TO02422 Volume % Sett Led So[ids

n/a
%

nla 0.170
nla nl a <1 n[a

s98TO02422
nl a nla

Drga”i c VO1 Present/s ampieprep mL
nla 1.00e-01 nla

n/a nl a O. 00e+OO nla
s98TO02422

nla nla
Am-241 by Extraction

nla nla
uCi/mL

nla
94.27 <2.76 e-06 1 .30e-05 1. 29e-05 1 .29e-05 0.77 !lIa 4.39e-06 4.37E+O0

!!!
o
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Page: 2
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l$l-oct- 1998 15,33,16
,(-0002- 1

Page: 3

I CORE NU

SEGMENT

MEIER: nla
#: ER311 -98-3

Final Report for ER-311 Grab Samples
ER-311 GRAB

PORTION: Supernate

Sawle# R A# Analyte Unit Standard % B(ank Resu[t Dup[icate Average RPD % Spk Rec % Det Limit Count Err%
s98TO02424 Dsc Exotherm Dry Calculated JouLes/g OrY nla nl a O. DOe+OO 0.00e+OO O. 00e+OO 0.00 nl a nla nla

s98TD02424 DSC Exotherm on Perkin E(mer Joules/g 95.85 nl a 0.00e+OO ‘0.00e+OO O. 00e+OO 0.00

s98TO02424

nl a nl a nla
OH- by Pot. Titration uglmL 100.6 <2500.0 <2500 <2500 nla n/a

s98TO02424

nla 2. 50e+03 nla
PH Direct PH 99.88 n/a 8.050 8.060 8.055 0.12

s98TO02424

nla 1 .00e-02 nla
Specific Gravity SP. G. 99.57 nla 1.032 9.89e-01 1.010 4.26

s98TO02424

n/a 1 .00e-03 nla
% Uater by TGA on Perkin Ehner % 98.37 n/a $9.27 99.53 99.40 0.26

s98TO02424

n/a Ma nla
T 1C by Acid/Cou lomet rY uglmL 101.5 1.900 1 .73e+02 177.0 175.0 2.29

s98TO02424

nla 5.000 nla
TOC by Persutfate/COuL Ometry uglmL 93.67 7.100 1 .15e+02 118.0 116.5 2.58 nla 40.00 nla

s98TO02424 Strontium-89/90 High Level uCilmL 106.7 3.69e-04 9.69e-01 9.70e-01 9.70e-01 0.10 nla 4.66e-04 7.11 E-01

s981002424 Pu-239/240 by TRU-SPEC Resin uCilmL 117.0 .3.26e-06 7.59e-06 7.52e-06 7.55e-06 0.93 rlla 3.65e-06 5. 20E+O0

s98TO02424 A Urani urn-233 by 1CP/MS Acid Add ug/mL nla .2.31 e-05 .2.36e-01 <2.36 e-l D/a nla nla
s981002424

2.36e-01 n/a

A Urani Lmn-234 by 1CP/MS Acid Add ug/mL nla .4.41 e-05 .4.50e-01 .4.50 e-l nl a nla nla

s98TO02424

4.50e-01 nla

A Urani Lin-235 by lCP/MS Acid Add ug/mL nla <2.94e-05 2.413 2.400 2.406 0.42 nla

s98TO02424

3.00e-01 nla

A Urani LMn-236 by ICP/MS Acid Add ug/mL nl a <3.22 e-05 .3.29e-01 .3. 29e- 1 nl a nla

s98TO02424

nla 3.29e-01 nla

A Urani LMn-238 by lCP/MS Acid Add ug/mL 98.00 .1 .57e-05 3.70e+02 358.0 364.1 3.30

s98TO02424

nla 1.61e-01 nla

o A(uminium-l CP-Acid Di(. uglmL 97.80 <5.00 e-02 2.660 2.640 2.650 0.75 nla

s981002424

1 .00e-01 n/a

o Chromi Lnn-l CP-Acid DiL. uglmL 99.20 <1 .00e-02 2.05e-02 .2.00 e-2 n[a nla nla 2.00e-02 nla

s98TO02424 D iron-ICP-Acid Dil. ug/mL 96.40 <5.00 e-02 .1 .00e-01 .1 .00e-l n[a nla nla 1 .00e-01 nla

s98TO02424 D Manganese- I CP-Acid Oi L. uglmL 98.40 <1 .00e-02 2.18e-01 2.15e-01 2.16e-01 1.39 nla

s98TO02424

2.00e-02 nla

D Sdium-ICP-Acid DiL. ugImL 105.6 <1 .00e-01 3.83e+02 385.0 384.0 0.52 nla

s981002424

2.00e-01 nla

D Nicke[-l CP-Acid OiL. uglmL 100.4 <2.00 e-02 1.74e-01 1 .42e-01 1.58e-01 20.3 nla

s98TO02424

4.00e-02 nla

D Zirconium- ICP-Acid Oil. uglmL 99.00 .1. 00e-02 .2. OOe-02 .2.00 e-2 nla nla nla

s98TO02424

2.00e-02 nla

F kuori de- lC-D i onex 4000/4500 uglmL 99.84 .1. 20e-02 1.734 1.720

s98TO02424

1.727 0.58 nla 1 .32e-01 nla

Ch (oriole- IC-Oi onex 4000/4500 uglmL 101.1 .J. 70e-02 67.06 67.30 67.18 0.30 n/a

s98TO02424 Nitrite-IC - Oionex 4000/4500 “g/mL
1.87e-01 nla

96.32 .1 .08e-01 < 1.188 <1.19e0 nla nla nl a

s981002424 Nitrate by lC-Dionex 4000/4500 “g/mL
1.188 nla

103.3 .1 .39e-01 1.582 1.720 1.657 8.48 nla

s98TO02424

1.529 nla
Phosphate- 1C-Di onex 4000/4500 ug/mL 95.09 .1 .20e-01 < 1.320 1.590 nla nl a nl a 1.320 nla

s98TO02424 Su(fate by I C- Dionex 4000/4500 ug/mL 99.00 .1 .38e-01 19.51 19.60 19.55 0.51 nl a

s98TO02424

1.518 nla
Cesium- 137 by GEA UCi /mL 102.4 .3.98 e-05 2.480 2.480 2.480 0.00 nl a

s98TO02424

nla 0.170
Vo[ume % Settled SoLids % nla nl a <1 n/a nla nla nl a

s98TO02424

1.00e-01 nla
Drganic Vol PresentlsampLeprep mL ./a nl a 0.00e+OO n/a nla nla nl a

s98TO02424

nla nla
Am-241 by Extraction uCi/mL 90.31 .5.51 e-06 1 .29e-05 1 .39e-05 1 .34e-05 7.46 nl a 6.44e-06 5.83E+O0

z
z

i
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C1-lAl)l+CUSTODY RECORD FOR CPO
1 f I

;;:,&,;+:;:::,74:, ‘ !’)7X””P’”’-I
XL@ 1* ‘“”

{g)Smlmm!upon Rc’loasel

~/z3il -w-/ \ Jm,f$ J dd +

1131Tank (4I FNS.1
~YSS ❑ N.

,,)shlpm@mD=cllpti!: KAsr ‘[’’c’Sk*’g ~p’’n’’”’” ““ ;; ““’s”’’’maup”=”p”p” m,, ❑ NO

&Q ‘~1 I
II II sad Numbnt AND casklFi9 SERlti Numbsr

\

. ~OMISteti with dls re-cmd? {Block 6 A 6bl

A. w.tx mc~gw Nu~$r
Zs -7P” ocwfP

. Litilumbmld~

II 2) LBb.mtOW Conmont,:

]Zzcal
Amoun

E. cdflo *BI Numbat
/t//+

$+-9P
Concemtdon

C. Data S.nude Collected - x.Rav ❑ 0

/of 3 . w,mdsade ❑
D. nmesamplaCnH8N*d

mmkd mtlals-la StrokeLen*h —
.

(s} Rdd comments:

7-fl/a &&/&r

N

I

s
z

ii

$
0

r [151 Datamnw [In) wdwt COmmonta
{14 Qweivmd % IS19n and fRINn

lk40 Hw -

(20) ROCdWf comments

(1 Enqulshd w ls18n Dti pRINTl

1221Rncdvad w IsIan and pRINm
1241fiocain.f ~mmon?c

,ZII Rdlm+jified w lS19n and pRNJTl

IWI oatemme W) Iwceiw Commenm
[ze]Received w (sign and ~lNTJ

,26) ~l”qui$hed BY [NW and pRINTJ

BG8SOI .326 [07197)

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



ECORD FOR CPO ...-

““sz?wrw’” ~

,2;>w#dT!,&p=h

ank {41 Rls,r (E.Icnskli%s .ssrlal N..

Z311 lms 7- G’
F@nw,t Dascriptlom

. work package Numbe4

. CackfPlg sad Nvmhw

:. Data S.mP[O Couect.d

L mm. Sample C.tl,at.d

Fldd C.mm.ti 1

5-
) Smpllng ‘Ma YN

- Llthlum Btom!da ❑ n’

\

Am

‘Y
COncantrwon 4——-X-i?w ❑ o

- ParUOlSample ❑ ID

. Rmrlewd Pmtld Samflm Stlake Length

121Lnb-mntow C.ammants:

I I I

w) Rncelad SY {sin and pRINTl
1271Datemme [281 R@ver C.mmmt.

25) lt.llnwlvh~ w IWn .nd pRINm

I I I
or.rmr?,.,“7,07!



CHAIN#f -CUSTODY RECORD FOR CPO
1 / / ,“

... “ ..!. .o..==a-,,,“m-w..... !’>>~;~-”j; ~ ~e~
(9I sod !nmct upon Roleaso? $’- ‘“0

Ep T//- 9P” 3
((31 Tank [41 RIsar

/ ~ves ❑ N.

I’6’C8’7?:F

(I 01 sad lntBot UpOn n~caiptl

E/z31 J &HT
[n sampll.g Datn

YN

I IB)Sh{prnmtDWUiPtbn:
II 1) srd Number AND CwklKu SERIAL Number

consktent wldl thk mmrdl [Elock 6 ~ EM
#“,, ❑ No

\

no~&7 .w2qp . LIthl Bmtide

I hbaratury comments:
A. wothWW Numbnf

I. cdm Sd Numbsr

~. CI.Masample Calle.!,d

D. mm sampb Co!.mdd

12z43 I ‘mO’”’\v -

g-G.9t I Concantmtlon

- X.Flay %2A——
!30

N
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.
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11/24/13 01:29 FAX
7/22/98 WED 12:16 FAX 3736955 CANON

HNF4645 REV.O

5‘a
~tiq##E$E& *, ytn!@wJf

REQUEST FOR SAMPLE ANALYSIS (RS.A) bg%##@ i% ‘“$ ..4 +#k,&i_J?&, %.%~ ##+#j ,$. ,~:.
i$i%%i$~ .4 ;$,?$$ %

Sampla Orkin 2. Date Sampled 4. Requmt.r’s Nama

41-ER-311
“*.~2*lPYd?.&T$~

07/98 Leela M, Sasaki 1MDR6 7A120
.%$lf$~~wf~.3. subtitled w 6. Requestw>. Phone/MSINtFAX

.+i$x.:j.
WWdi CPOi. 37.3-1027 R2-12 373-6955
:! 1:; :0/$ ;J.Uhldx ,, 12. uwostd Analyses 13. Expacte3 Rang,
$

See TSAP HNF-SD44M-TSAP-150; Rev. 1A “
i

I

5. la sI!II sample RCRA Ilsled? ❑ Yes ❑ No

Applicable Ll$ted Waste Codes: Applleabla Chw8ci.ristic Codati

❑ Y., ❑ N. P Cod?,, Ol,tl RCRA permit. ❑ Y,, ❑ No DOW: (hew d.twmlnad)

-:;

lgnllaNe

❑ Y,, ❑ No U Cod,,, (,,,) DOE/RL-88-21 DY,, ❑ NO DLW2 (how d.st.rml.ad) . . +:or<osiv*

H Y*I ~ No K C,ds,: 111s11 D Yes ❑ No 0003 (how dat.rminudl Reactlw

❑ Yes ❑ No F“Codss: iTiN ❑ Y,, ❑ No TOXtG oi%tcodas] —

PC9 0..s this wastaiebmple contain PCBS7

❑ Yes Over S00 ppm

.

If YES, what 1Sthe SO”,C*of IIM PCS87

❑ Ye, 0“., 60 ppnl ❑ T<an’ format. ea,ackof, orbalhst

❑ Y,, PCSa ,,. ,“,,,ct,d ❑ other. specify

‘:”f:, “$

@j

z. OC R.qulf.d ❑ P.r 222-S L.botat.IY 0u8fit. Ass., . . . . Plan N!NF.SD.Cp.OApP-O1@ . . “1

❑ Oth.t (list rsfmfw. da..mm w mh} .%e TSAP
-.”

S3. Speciel !nSwuctions [SD*CM S1OI694 Rewirerncm;s, Fle$.onfns format, holding tlmw ●:..) 1s. Requaswd Tumafound Tlm8

5ee TSAP ❑ 2 W.,ks ❑ 4 W,sks
“d
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HNF-1645 REV. O

- h,orkl&pz Vemion2.105/]5/95
08117/9,310:45

Page: 1

LA13CORE Data Entry Template for Worldist# 25656

A3dyk
=

Instrument: NONE Book #

Metlzo& L.A-519-151 Rev/Mod ~-~

World ist Comment: EIt-311GRAB, @BRKDYVpJl, tdm

98000453 ER-311 GRAB 1 SAMPLE

98000453 ER-311 GRAS 1 SAMPLE

9800063 ER-311 GRAB 1 sAMPLE

98000453 ER-31 ? GRAB 1 SAMPLE

9fl1300453 ER-311 G9AB 1 SbMPLE

98000453 ER-311 GRAB 1 sAMPLE

98000653 ER-311 GRAB 1 S.WPLE

98000L53 ER-311 Gi7AB 1 S.4HPLE

9EOO0453 ER-311 GRAB 2 sANPLE

98000453 FR-311 GRAB 2 SN4PLE

98000453 Ek-311 GRAB 2 SAMPLE

98000453 ES-31 1 GRbB 2 SP,WLE

98000453 ER-3? 1 GRAB 2 sAMPLE

98000653 ER-311 GRAB 2 SAMPLE

980 DoL53 ER-311 GRAB 2 SAMPLE

9S000453 ER-311 GRAB 2 SAMPLE

98000653 ER-311 GRAB 3 SAMPLE

98000L53 CR-311 GRAi7 3 SAMPLE

Data En !ry Co&m?nt.r:

SAMPLE# R A ‘------TEST ------

!398TO02422 0 ~BkKOUNlDOSERATE

398 T00z/.22 o 22ilKoW3 SEALllUS

s96TO024Z2 O sWRKOUN1 ETCHND?!

s981002422 0 2SRSOVN7 APPEAR02

s9BTO02&22 O 8BRKOUN1 sbJlPAMT2

s981002422 0 3iRKDWlsTLsLOU1

s98TO02422 O aBSKOiiN1 COLOR-01

398TO02422 0 =RKDUN1 0AGVOL02

s98TO02&3 O 3BRKDUNI D02ESA1E

s9ET0 02423 o ~BRKDUNl SEALNUM

S9STOOZ4Z3 O 84 RKDUN1 ETCHNUU

S987002423 0 aBRKLWNl APPEPJU32

s987002423 0 Z3RKDVN1 SAMPAMT2

398TO02423 0 aBRCDWl STLSLDO1

s98TOD2423 0 &lBRKOUNl COLOMOl

S98TO02423 o WNON4MI 0RGV0L02

s98T002b2L 0 aBRKOUNl OOSERATE

S98TO02L2L o WRKDLIN1 sEALNIM

MATRIX ACTUAL FWND DL UNIT

LIcUID NfA AO— — mP.dfh~r

LIQUID Nf~ w —

L1@JID WA 4A

LIQUID NfA L+;d

L1G4J1o WA la5 mL

LIQUID </NIA %

LIQUID NIA i+,q.ih~

o“L1QU19 MIA QA

LIQUID AsWA — mra~h~r

LIWILI #226J.WA

L1oU1D _!!l!LL _

LIQUID klA L+u,d

l=L1QU1O NIA _ d

LIOUIO NfA -=/ %

Ll@JIO li!a ~t jelh

oLIQUIO NIA &

LIQUID WA 35 mradlhc.ur

LIQUID NIA = —

$f$r: 7kw / %;.,s

UnisYsti wnfir QC (SPK& S2V) may not r~ect rh actual wits. DL = Dakrtinn Limit, S = WorklirtSlot Number,
R = R@iicate Number, A = AEquot Code.

27
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.-. HfLJF.f~ ~~. O
- Workti,vt Vemion2.1 05115/95

08/17/9610:45
Page: 2

LABCORE Data Entry Template for Worklist# 25656
GRWP PROJECT S TYPE 5AMpLE# R A ‘------TEST ------ MATRIX ACTUAL FWND DL UNIT

9.9000L53 ER-311 GRAB 3 SAMPLE s9STO02L2L O aBRkTJWl ETcHNW LIQ!JJD-M?&&_

98000453 ER-311 GUAB 3 SAN?LE s9870024W. O . WRXDUU 7 APPEAu02 LIQUID WA
,. .,., w—

98000L53 ER-311 GRAB 3 SEUPLE s98TOOUZ4 O 8BKDUW sAni.w2 LIQUID ‘la ~ _ ML

9.9000L53 EU-313 GRAR 3 SAMPLE S98TO02424 O WRXDHN1 STLSLbOl LIQUIO N/A ~—%

98000453 ER-311 GRAN 3 SMIILE s98TO02424 0 31BRKOUNICOLOR-01 LIw1o
““ -—

98000453 ER-311 GRA9 3 sAMPLE S98TO02L2L O aBRKDUNl O+lGVOLOZ L19U1D WA a nd-

Final page for worklist # 25656

&~+
gau-q% && P/+.

ysl’Si@ture ate Siguatum Date

Unitsshwnjbr QC (SPK & ND) may not rql?ct the actual I@J. DL = DetectionZim”t,S = Workht Slot Number,
R = Re#cate Number,A = Aliqwt Code.

28
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worklistrptVersion2.1 05/15/95
08/19/9813:33

HNF-~* REV’0 ; Page: 1

LABCORE Data Entry Template for MhkkM.# 25683

Al@@ & Instrumeti DSCO 3 Book # \ZIIU 11 ‘~

Method: LA-514-1 14 Revlk40d~ - !

Workliet Connnenti DSC-03 FORER-311 GRAB SAMPLES RTS

GRCUP PROJECT S TYPE sAHPLE# R A -------7 EsT ------ W4TR1X ACTUAL ‘$FS41ND DL UNIT

1 STD Dsc-03 LIQG1O *, w~~q ~8J*les/g

98000453 ER-311 GRAB 2 sAMPLE s981002422 O DSC-03 LIDUIO MIA ~ — J~t=lg

98000453 ER-311 GRAB 3 OUP s98TO02422 O DSC-03 LIQUID ~ 0 N/A JaU(es/g

98000453 ER-31t GRAB 4 SAtSPLE s981002423 O OSC-03 oL1QJ1O ~,, _ — Joulks/g

98000453 ER-3’11 GRAB 5 OUP s98TO02423 O OSC-03 LIQOID L,, L Nlri JculesA3

98000453 ER-311 GRAB 6 SAMPLE s98TO02424 O OSC-03 L1GU1O NIA O _ Jou[ eslg

98000453 ER-311 GRAS 7 OUP s98TO02424 O OSC-03 LIQUID ~ 0 NIA Jwl@9

Find page for worklist#25683

Unitsshownfor QC (SPK & S213)may nQtr’qflectthe actad units. DL = Detdon -Mnd, S = Worklist Slot Number,
R = RepIicateNumber, A = Aliquot Ode.
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File- infa SM082209
Semple Iteigh&i4.5i0
39STO02422NIP

set Aug2222 w. 39 199s

w

1 xl

i

400.0 )@

Peek

1
3s0.0 ma

300.0
AH

Height

g 2s0.0 1

$ 200.0 !

w

~ g 150.0 1
i

100.04

I
So.o -i

0.0
ilU
1

I I I I I I 1 I 1

100.0 200.0 300.0 400.0

w iochin TempePeWI’e (’C) SL HOOD BOAT$UM
~ *:8 $ -. O.* .,. Wm. ,0.0 *in

PERKm-EIJa
7 Series ThermelAnelyeie Systsm
3et Aug22as%wim

—
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curve k 03C
File infc SAHOS230i
Ss@e Weigh&12.680
S36TO02423OUP

MO.o

100.0

30.0

0.0

xi

x2

Sun Aug230ae46iS9S

w

—..

Aree
AH

Height

“/t

44.800 “c

ii9.000 “c

iio.sol ●c

27i2S.461 MJ

2i37.783 J/g

293.026 mu

w-- ‘

—T-----T--T------&--T”- 1 I l———r———
ioo.o 300.0 400.0

N2 10C/min TemfJerature(*C) SL HOODBOATR16HT
m M3M 8 -’ ‘“” ‘w ‘m’ ‘“”” “in

PERKIN+LMER
7 Seriee ThwwelAnelysis system
3un Aug230ti3243S-



curve t WC \

File info: SAMOS2302 Sun AU 23 02&30 i996
SampleWeighk13.090 mg
S9STO02424SAM

400.0

360.0

300.0

100.0

{

xi

x2

Peek

Aree

AH

Height

42.933 ●C 1

}

i
2210.630 tJ/9

I

I

40”0<. I I -J-l--J o

1 1 i 1
100.0 200.0 300.0

W iOC/min 7empereture (“C) ~~SL HOOOSOATR16tK
?EM *.8 !? -t ‘“” ‘m -= ‘O”O““’”

R&Ywwwi’&# ‘ye’em”

Is
:
C&
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worklistdata2Version1.0 05/15/96
09{29/9813:19

Page: I

HNF-1645 REV. O

LABCORE Completed Worklist Report for Worklist# 26395

Analyst: ppb Instrument: DSCO Bookfi ~~

P
Method: LA-514-1 1

+qfv$’
Rev/Mod .~~~

Worklist Comment: ER-311 DRY-DSC JRO

SeqType SamPle#R A Test Matrix Actual Fouad DL orY1eld Unit

Analyst Signature Date

Units shownfor QC (BLKIBKG)may not reflect the actual units.

38.1



08/24/98 14:04 FM 3721143 2B HALL lzlo15

I+U=-1645 REV. O
worklstrpt Version2. I 05115195 Page: I
08119/9813:33

IABCORE Data Entry Template for Wl&Mst# 256$4

A2saly* M-1+ Wtswnsenti TGAO 3 Book’# \03@-~

Metkod LA-514-114 Rev/Mod D -]

Worklist Conunenti TGA-03 FORER-311 GRAB SAMPLES RTS

GRWP PROJECT s TYPE sf$lPLE# R A -------TEST ------ IS4TRIX AcTUAL “’FOUND DL UNIT

1 STD

98000453 ER-311 GRAS 2 SAMPLE s98TO02422 O

98000453 ER-311 GRAB 3 DUP s98TO02422 O

98000453 ER-311 GRAB 4 SAHPLE 39GTO02423 O

9S000453 ER-311 GRAB 5 OUP s9STO02423 O

98000453 ER-31! GRAB 6 SAMPLE s981002424 O

98000453 ER-311 GRAS 7 DUP s98TO02424 O

Final

TGA-03 LIQ”IO ,& Jw@h!A_ ~

TOA-03 LIWID ~,, ~ — %

TDA-03 LIWID ~,, ‘?Q. 94 WA %

TOA-03 LIQUID N/A 9q .3 %

TGA-03 LIAWO ~,,, ~ N/~ %

TGA-03 LIQUID N/A 9%2 ~ _ %

TGA-03 LIQUID ‘?~,~? ~~.= N/A %

page for workht # 25684

Data Enby Comments:

Unitsshownfor QC (SPK& STD) may rwt rqlxt the astual zaa”itr.DL = Dek?czSonLimit, S = Workh’stSlot Number,
R = ReplicateNumber, A = Aliqaot Code.

39



I

11 3et Aug22 1%?i&97 195S
mg

~;!:,;.;$,T(j ~~E EELOW.REPRESENTS CHE}JICALTECHNIOLOG! ST/C MIST THAT
cWfLETZO/VERIFIED THE CALI!3RATIONIANALYSIS ON PAGES

~TO&

r xl 37.393 “c
“7

296.423 “c?-M n I.--—. = -

1’ :

‘,> ~~~~ ~

. . __ ._..
W.o(a Rb. z

4i.449 Ht. % i

/
W.07 A~ .426 Ht. X

1
: fmo”i ~

\ I
70.0-1

I
\

60.0-1

50.0 /

I

J

t

40.0
I

75.0 125.0 m.o 225.0 275.0

?!



~ve & T6A
File info: SAU082302SunAu92302 Ott28 2998
ssmpleHeightii2.2i5 w
s9sTO02422 S~

iio.o 4 xi 26.210 ‘c

s?

i x2 i4i.890
tti.fi -—_

[ =.W=J

l\

90.0 Y2 -0.09s

AY -99.787
80.0

70.0 -1

80.0

v

50.0

40.0
1

!
30.0

“c

-=..

wt.
Ut.

\,

-“’’’L-T--&j., 1
–2-J-Y-T-;; o f 1 I

. . 400.0.

iocmt’1 N2 TeEtpeW3JI’e [*C) SL HOODSOATRIM
PERuIN-u.@+

%#% S%:8 8 -’ ‘.O * -=’ ‘O”O “* 7 Series TheI’ISSlAnalysie System
SunAug2S 02 is %8i-



I

r ..,.—.—.-—--—-————..—-.

1 r3
s
f%

l-l!a

42 ——



HNF-1645 REV. O

—-- _—.—-.—————

[

.“.-....-.— —... . ..—

I

--1

_—
——



II
Curva k T6A
File infw SM1082209Sst w 22 Z2 &k27 K19S

I

.-- —-
Sem@e Hei9htiio.a~ Q9
SSSTO02423 o~

90.0
i

80.0

70.0 1

So.o -i
i

50.0

40.0
1
1

So.o

20.0

io.o /
1

\ ‘
Y2 -0.2ss %. %

AY +).624 wt. %

\

\
0.0 ‘ u

-io.o +_
I I k I I 1 } 1

100.0 200.0 Soo.o 400.0

iochm N2 Tefiwef%twe (*C) iL How BoATRIwf
~ ##.$ g -* ,.0 .$. Mm* 10.0 twain PERXIN+LUER

7 Series ThermelAne3ysisSystem
sethu922e4&51m2s

i
z

i

!!!
o

——



99STO02424 w

Set Aug 22 =5247 1S2S
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.. . . . . . ..=- ‘m .J,’J..’J.J 2B HALL

HNI--1645 H&V.o
Uool

workitipt Ver2s”0n2.1 0S115/95
08/19/9813:34

Page: 1

LABCORE Data Entry Template for ~mMW# 256S5

A22alysc = lnstrwnenk BAOO1 Book # /sy</6 C

Method: LA-51O-112 Rev/Mod ~<\

WorklM Comment: SPG-01 FORER-311 GRAB SAMPLES RTS

GRWP PROJECT

98000453 ER-31 ‘1 GRAS

98000453 ER-311 GRAB

98000453 ER-311 GRAB

98000653 ER-311 GRAB

98000453 ER-311 GRA8

98000453 ER-311 GRA8

8 TYPE SAMPLE# R A -------TEST ------ NATRIx ACTUAL “ FWNO DL uNIT

1 STD sPG-01 LIQIJID ], gJ(~ ~- sva N/A sp.G.

2 SAMPLE s98TO02422 O SPG-01 LIWID N/A ● 893 _ SP.G.

3 OUP sP8TO02422 O SPG-01 LIGIJ1O . 8?3 . ?’~ N/A SP.G.

4 SAMPLE s98TO02423 O SPG-01 LIQUID MIA ,987 — Sp. G.

5 DUP s98TO02423 D SPG-01 LISWD ~,,, 2 NIA Sp. G.

6 SAMPLE s98TO02424 O SPG-01 LIWID ~,,. ~~ _ SP. G.

7 DUP s98TO02424 O SPG-01 LIQU1O /, 032 - $%? N/A Sp.G.

Final page for worklkt # 25685

Data Knt?yGmnmen&:

Unitsshownjbr QC (SPK& S2?D)?mzynot r#7ect the actaal anits. DL = DetectionLimit, S = Woz?distSlot Number,
R = Rtplhte Nimber, A = AEQuotCode.



HNF-1645 REV. O

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

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

Voluma of Solution pL kx&:+Y!x3
1.3730 I 1.3700[
1.37151

06/2!U3&’

Date: 08126198

Date .19/s
Form 510112L1 RN 1.1 Pagd 1 of{



HNF-164!3REV. O

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

-r”-.. .” -, ”.,.= n “.”-.J” , ,- !

iross weight (W) = wt. of vial + cap + cotton + solution

Tare Vkight (VW)= Wt. of vial + cap+ cotton

Specfic Gravity= [(VW-WI) ● 1000 @/mL] I ~ol. of Solution pL ● 1.000 g/mL]

v RESULT V

Specific Gravity = 0.893 [.,, ,,,

DataEntryby Date: 08126198

APP roved by; Date: 8/2zfj58
Form 510112L1 Re .1 Pag6 1 of 1

49



HNF-1645 REV. O

PLACE ANALYTICAL CARD IN ROX 13FI OW CIR ATTACH TRAVFI FR—.-— ..- .. ---- -. .—---------- . . . .. . .. .. .. .. ..“-----..

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

~olurne of Solution pL X;:i$?i:%ti’ii’j

J

Gross Waight (M@= Wt. of vial + cap+ cotton+ solution
Tara Waight (WI) = Wt. of vial + cap+ cotton

Spscific Gravity= [(W2-WI) ● 1000 @/mL] I ~ol. of Solution I.IL ● 1.000 g/mL]

Date: 08/28/98

Date: %’f2d9B
Form 5101 12LI f?$efi.1 Page( 1 of 1’

5*



HNF-IW REV. O

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

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

,,,,k...== IAk;.1., n,w.1,

irossV/sight (%%?)= Wt. of vial + cap + cotton + solution
rs Wsight (WI ) = Wt. of vial + cap+ cotton

cific Gravity= [(WZ-Wl) * 1000 @/mL] I ~ol. of Solution pL ● 1.000 g/mL]



HNF-1645 REV. O

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

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

Gross Wight (W@

..,,.,,,.,,,.3 .: . .,,, ..,..,,

‘ohIms of Solution pL :,:.:
1.:!’,....:.,,v >*.i :;,.

0.9880 I NA i

!

4:,:
,./

Gross Wsight (W2) = wt. of vial + cap + cotton + solution
..... .. ... .,,..,;.,,

rs Wsight (W ) = WL of vial + cap + conon

cific Gravity= [(W2-Wt) * 1000 pUmL] / pol. of Solution pL ● 1.000 g/mL]

Date Q8126198

Form5101 12L~fl ev .1

/
52



1Gross Might (1%?)= Wt. of vial + cap+ cotton+ solution
~:::,<. .. ..,. .. ,,.. ..,;,::;:.,.:,,..

I,,I,t~:+?twz:.~*:*;.:,. are Wsight (W)= Wt. of vial + cap+ cotton

3~ Specific Gravity= [(W2-Wf) ● 1000 pUmL] / @/ol. of Solution pL ● 1.000 g/mL]

..,>: v RESULT V

DataEntryby Date: 08/26/98

,APProved by Dste 8/2 ? y~

Pagd 1 of 1/



HNF-1645 REV, O
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

I

—–”,”–, .- ,”-,,

,.
Gross Wsight (V@= Wt. of vial + cap+ cotton + solution,., ..., ,.,,.,... .. ..,:.. ;
Tare Waight (WI) = WI, of vial + cap + cotion

Specific Gravity = [(W2-Wl) ● 1000 pL/mL] I ~ol. of Solution pL ● 1.000 g/mL]

,.:, v RESULT V

Specific Gravity = 0.989
,.

- Date: 08/26198

Pa
54



worklistrpt Version2.10511.5195
HNF-1645 REV. O

08/20/98 13:15
Page: 1

LABCORE Data Entry Template for Worklkt# 25682

Analy~ -&& Instrnmenti PHOI Book# j~A)/%&

Metho& LA-212-106 RevlMod (?- $

Worklist Comment: PH-01 FORER-311 GRAB SAMPLES RTS

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

1 STDPH PH-01 LIQUID X .@ fl.qq N/A pH

98000453 ER-311 GRAB 2 SAMPLE s98TO02422 O PH-01 LIQUID N/A $/[3 pH

98000453 ER-311 GRAB 3 OUP s98TO02422 O PH-01 LIQUID g.~~ M,A p“

98000453 ER-311 GRAB 4 SAMPLE s98TO02423 O PH-01 LIQUIO N/A $,OS pll

98000453 ER-311 GRA8 5 OUP s98TO02423 O P1l-ol g OS N/A p,LIQUID

98000453 ER-311 GRAB 6 SAMPLE s98TO024Z4 O PH-01 LIQUID NIA ~-PH

98000453 ER-311 GRAB 7 DUP s98TO02424 O PH-01 LIQUID $ .~~ N{A pH”

Final page for worklkt # 25682

Data Entry Comments:

I
I

Unitsshownfor QC (SPK& STD) nusynot n$lect the actual units. DL = DetectionLim”t,S = WorklistSlot Nu&er,
R = ReplicateNumber,A = Aliquot Code.



worklistrpt Version2.1 05/15/95 HNF-164!3 REV. O Page: 1
08/19/9813:35

LABCORE Data Entry Template for WorMst# 25686

Analyst: Book# ~,\\~g

Method: L.-2l=/Mod }%uen’: ‘“0’

Workliit Commenti OH-01 FORER-311 GRAB SAMPLES RTS

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

1 STD OH-01 LIQUID I,IXC2+ /, “)3E+ N/A ug/mL

98000453 ER-311 GRAB 2 SAMPLE s98TO02422 O OH-01 LIQUID MIA L2W
— — uglmL

98000453 ER-311 GRA8 3 DUP s98TO02422 O oH-01 LIQUID [25~ N/A “g/mL

98000453 ER-311 GRAB 4 SAMPLE s98TO02423 O OH-01 LIQUID WA [2500 — wlmL

98000453 ER-311 GRAB 5 DUP s98TO02423 O oH-01 LIQUID {z~~ NIA uglnt

98000453 ER-311 GRAB 6 SAMPLE s98TO02424 O oH-01 LIQUID ,,, (2500 — wlmL

98000453 ER-311 GRAB 7 DUP s98TO02424 O OH-01 LIQU1O [2560 N/A .,/.,

Fhal page for worldkt # 25686

Unitsshownfor QC (SPK& STD) my not reflect the actaal anits. DL = DetectionLim”t,S = WorklistSlot Number,
R = ReplicateNumber, A = Aliquot Code,
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HNF-1645 REV. O

PLACE ANALYTICAL CARD IN BOX BELOW OR AITACH TRAVELER

tretion of OH in Sample (Molarity)
~-.. ,,, -ample in pglmL (PPM)

.,,,

4
....,

Detection Limit = 125pg I SS ● DF
j,>~.::...

Detection Limit (pg ~/mL
,~,,,<

H Molarily =((mL HN03~(M HN03))Bample Size in mL’Dilution Factor
.,,:.:.

~

OH in pglmL = (OH MOLARl~(17.0glmole~(( 1000OOOpg/g)l(l OOOmUL))

W, Concentration o OH in Sam Ie Molari

f 1 Date 08126198
Date~/&~ 1

Form 21 1102_l Rek’1 Page 1 of 1

(!
SIG:,I,QTURE ABOVE R~pREsENTs cHEMICALTECHNOLOGlsT/cHEMlsT T AT
COvWLETb/VERIFIED THE CALIBRATION/ANALYSIS ON PAGESf5? TOfL.



HNF-1645 REV. O
PLACE ANALYTICAL CARD IN BOX BELOW OR AITACH TRAVELER

>) : LA-211 -102 (D-O)
-size (mL) SS

Concentration of HN03 (Molarity)

HN03 Titrant at OH end-point in mL
Dilution Factor DF

Concentration of OH in Sample (Molarity)
OH in Sample in yg/mL (PPM)

ii
~lDetection Limit (pglmL) 2.50E+03

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

OH in pglmL = (OH MOLARl~(17.Oglmole)”((10000OO~glg)l(lOOOmUL))

Date: 08126198
Date

Form 2111 02_l Rev. 1.3



HNF-1645 REV. O

PLACE ANALYTICAL CARD IN BOX BELOW OR AITACH TRAVELER

4-211-102 (D-O) SAM

~mple Size (mL) SS ,:,::?i;;;:;,,~:jj;,::j:~~~,:!,..;.. .. . .. . .. .
cmcentration of HN03 (Molarity) ““’’’’’’’’’’’’’’~’=xiaf:sw-:;,,,;i,.,~,P,!.>...,,,.,,.

N03 Titrant at OH end-point in mL
,:,.:::,,;:,.,,,..,..,..:.::y~~,..,.,,’.,,.-<:;,:,..:,,.,,,>:,,:...,,,,:?./4:..,“awl....c......................

.ilution Factor DF :“’’’i<:~:~.!~,:,,:.,. ...0......,-~.l....?.?.~, ., .

concentration of OH in Sample (Molarity 4.S4E-02
OH in Sample in ~glmL (PPM) 7.89E+02

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

~.,.,,

!:.:.

#

,,,:.;,,,>
OH Molarity =((mL HN03~(M HN03))/SampIe Size in mL*Dilution Factor

.,,,,
~.;+;

OH in pg/mL = (OH MOWRl~(17.0g/moleY(( 1000OOOpg/g)/(l OOOmUL))

OH in
,,”1...1Wn usSaltlpt= Immp~,tllk ,r-w,,

The Result is< Detection Limit

Form 21 1102_l Rev. 1.3 Page 1 of 1



HNF-1645 REV. O

PIACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

““’ ”’’””’-’ “ ““” ““n~ ~ DUP
I

oncentration of OH in Sample (Molarity) I 4.64E-02
IH in Sample in ~g/mL (PPM) 7.69E+02

letection Limit = 125pg / SS ● DF

~,detection Limit pglmL) ! 2.50E+03

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

OH in pg/mL = (OH MOLARl~(17.Og/mole~((10000OO~g/g)/(lOOOmUL))
. .... ......,.,.: . .. ....,., ..>....,

DUP
+ in Sample (MoIarity) 4.64E-02

‘mL (PPM) <2500

Date
Date:

Form 2111 02_l Rev. 1.3 Page 1 of 1

62



HNF-164S REV. O

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

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

,:,:,:;?

Detection Limit (~glmL) i 2.50E+03
7

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

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

Date 08/26/98
Date

Form 21 1102_l Rev. 1.3 Page 1 of 1

63



HNF-16zM f?13/.o
PIACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

..., ,,, “a,,, ”,= ,,, “U,,,, L ,rr,., r “ =.D”L7”Z .

.<
Detection Limit = 125pg / SS” DF

....:.,?::

i

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

:;:,:;:,:

OH in pg/mL = (OH MOLARl~(17.0g/mole)”(( 1000OOOpg/g)/(l OOOmL/L))

.
~ -. .- 4

Form 21 1102_l Rev. 1.3

’64



HNF-16zw REV, O

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

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

Concentration of OH in Sample (Molarity) I

=+
7.74E-02
1.32E+03

netection Limit (pg

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

OH in pg/mL = (OH MOlARl~(17.Og/mole~((10000OOpg/g)/(lOOOmUL))

~ <2500
The Resultis<DetectionLimit

Form 21’1102_l Rev. 1.3



HNF.l&tSREV.O

PLACE ANALYTICAL CARD IN BOX BELOW OR AT7ACH TRAVELER

DUP

Sample Size (mL) SS :;ii;N;;;;xti.:”a;wp

;;”;;:~y?%:
0:,,;,,,;>.,.,,,...

N03 Titrant at OH end-point in mL
~x:quilution Factor DF

,-;~;:;:;
;,:,,:.,,;.\,,:,$,,,,.,,..... ., .,.,,,,,,..>:.

6.58E-02
1.12E+03

,:,:,:.:;:,

Detection Limit = 125pg / SS” DF

,,,.,...

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

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

DUP

OH in Sample in W/ <2500

The Resultis< DetectionLimit

Date: 08126198
Date:

Form 21 1102_l Rev. 1.3 Page 1 of 1

‘f%



worklistdataVersion1.005115196 Page: 1
0812519817:33 ~NF-l&$t$ REV.~

LABCORE Completed Worklkt Report for Worklkt# 25687

Analy* adp J.nstrumenti IC40S2 Book# /~?AA@

Worklkt CommenC @JIC-01 FORER-311 GRAB SAMPLES RTS

SeqType Sample//R A Test Matrix ActuaI Found DL orYield Unit

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

67



HNF-1645 REV.O
worklistdata VersionI. 005115196 Page: 2
08[2519817:33

LABCORE Completed Worklist Report for Worklist# 25687

AnalystSignature Date Analyst Signature Date

ate /

I

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

68



08/24/98 03:40 F.4x 3721143

0811919813:36
A-0004-I LABCORE

2B HALL kllool

HNF-16zM REV. 0
Page: 1

i!
Data Entry Template for WhMst# 25687

Analysh A.hLh--ti Ic Book# lL~li)~Zd+

Method LA-5WI05 Revfhkxl ~ -6
Workiist Commenti @IC-01 FORER-311GRABSAMPLESRTS

S Type

1 CCB

2 ICV

3 cm

4 SAMPLE

5 DUP

6 SPK

7 SAMPLE

8 DUP

9 SAMPLE

10 DUP

Sample# R A Test Matrix GrOup# Proje’i:t

@IC-QC QC

@JIC-QC QC

@IC-QC QC

S98TO02422 O @lc-ol LIQUID
Analytes Request&d: BR-02 , CL-02 ,

0XALATE2, P04-02 ,

S98TO02422 O CITC-01 LIQUID

S98TO02422 O @IC-01 LIQUID

S98TO02423 O @IC-01 LIQUID
loalytes Requested: BR-02 CL-02 ,

0XALATE2: P04-02 ,

S98TO02423 O &?IC-01 LIQUID

S98TO02424 O @IC-01 LIQUID
hnalytes Requested: BR-02 , CL-02 ,

0XALATE2, P04-02 ,

S98TO02424 O @IC-01 LIQUID

98000453 ER-31:L@?AB
F-02 , N02-0: , N03-02 ,
S04-02

98000453 ER-31L GRAs
F-02 , N02-02 , N03-02 ,
S04-02

98000453 ER-311 GRAB
F-02 ,“N02-oz , ?303-02 ,
S04-02

Final. page for worklist # 2511$87

Analystsigm ilture Date

LJ-4d- s$?~oo~f>~ (’7/# - h~
p- SP-?/fLpv

DataR?@ Commerm:
dUR2Y- %’

JxJt4&

25687
S = WorklistSlat Number, R = ReplicateNumber, A = Aliquot Code.



08/24/98 03:41 FAX 3721143-. 2B HALL kaoo3

l-1NF-1645 REV. O

==...=. =...==. =.=====. =====.. ===...= =..===. =...==. .= =...=
Sample Name: 149 N20-D

::F===================
Date: 08/21,11998 19:56:09

Data File : C:\DX\DATA\98081831.D02
Method : C:\DX\METHOD\4000SYS2. MET
ACI Address:
Analyst

_-q$??58~’ ~G@/AS~A anion ~o:,~eC~OE:CD.-l=.. =.=====-..---’--- _=====.. =======.. =.====.. =========.:: ====. =e======.==.. =.
.-

~alibration Volume Dilution Points Rate Start Stop Area Reject
-------------------------------------------------------- -------------

External 1 101 3000 5Hz 0.00 10.00 30

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

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

1 0.79
2

334 2
0.95 fluoride 6?:%L1’31 20;i 5849 2 0.35

3 1.26 0.000 81 1
4 1.49 chloride 81.512JOl/9~ 14;; 4562 1 -0.88
5 1.81 nitrite 521.7989%SQ 5362 20346 1
6

-0.91
2.79 bromide 610.181/oq.13 3033 15763 1 -0.59

7 3.19 nitrate 597.802~7.?q 3344 20539 1 -0.52
8 4.64 phosphate 522.225W’41(7 .869 8917 1 0.00
9 6.13 sulfate 641.255/OOIsl 1771 27230 1 0.00

10 8.11 oxalate 536.376/OI,~? 980 18013 1 0.66

File:

------------------ : ----- --- ,,--------
Totals 3578.625 18915 121634

98081831.D02 Sample: 149N20-D
8.0

7.0

6.0

5.0

4.0

us 3,0

2.0

1.0

0.0

-1.0

n

ffuoride
Ichl;ri(

-b
II

3

1 1 I 1 l“’’I’’ ’’1’ ’’’1 ’’’’1” “1’ ’’’1”
1

‘ ‘~o
2 3 4 5 6 7

klinutes

~> , /00-10

S!GNATURE,4BCVE REPREWW’S CHEMICAL TEC1-fNOLOGIST/CHEMISTTHAT
C~)&LETEO/’/cq,rc~., ,,L-DT+E CA14BRAT!0N/P.NAL\iSISON PAGE~TO~.

70



u5(z’1/Yd u3:40 FAX 3721143
2B HALL

HNF-164S REV. O
Eiloo2

==..=.==___-__-_._--___---__-_____-___--__-_____.______-+:..==================___-_-__----.---_-------—------—--—------—-----—
Sample Name: BLANX Date: 08/2!,/1998 19:43:13
Data File : C:\DX\DATA\98081831 .DOl
Plethod : C:\DX\METHOD\4000SYS2 .MET
ACI Address: 1 System: 2 Inject#: 1 Detector:CDM- 1
Analyst : Column: AG4A/AS4A anion co:umn

= ....= ..= .== ..== ..=== === ==. ==== ====. ===== ==== ==== ==== == =,,,== === ===== == == === ===

Calibration Volume Dilution Points Rate Start Stop Area Reject
--------------------------------------------------- ----- .,-----------

External 1 1 3000 5Hz 0.00 10.00 30

ha************************* Peak Report: All P~aks ***** II**********************
,.;.,

m . Ret Component Concentration Height .“ Area B1. %Delta
Num Time Name ug/ml Code
-------------------------------------------------------- ,!,--------------------

1 1.26 0.000 18 58 1
--------------------------- .,,--------

Totals 0.000 18 58

-o,oo File: 9808183i.DOl SampIe:BLANK

-0.02

-0.04

-0.06

-0.08
I

“~-o,lo .,

-0.12

-0.14
“~

-0.16

-0.18

-0.20 , 1 ,,, ,,, ,, [1, ,l!l, !!1,,1( +1,4(11,11 “~.
o 1 ‘2 3 4 5 6’ 7

Mnutes



08/24/98 03:41 FAX 3721143 2B HALL @oo4

~/&l&W REV. O

=.. . ..=. . ..= ===. .==. ==== ==== ==== ==== ==== ==== ==== ==== ====
Sample Name: 148N20-D

y====================
Date:

Data File : C:\DX\DATA\98082331.D03
08/21/1998 20:12:18

Method : C:\DX\METKOD\4000SYS2 .MET
ACI Address: 1 System: 2 Inject#: 3 Detector:CDM-1
imalyst : 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: A1l peaks *****v**********************

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

1
2
3
4
5
6
7
8
9

10

0.79 0.000 86 347 2
0.95 fluoride 63.940 2013 5537 2 0.35
1.26 0.000 19 84 1
1.50 chloride 90.977 1620 5102 1 -0.44
1.81 nitrite 522.862 5348 20389 1 -0.91
2.79 bromide 630.517 3189 16304 1 -0.83
3.19 nitrate, 720.651 3998 24900 1. -0.73
4.64 phosphate 601.262 1016 10295 1 0.00
6.13 sulfate 692.118 1952 29436 1 0.00
8.11 oxalate 531.159 962 17837 1 0.66

--------------------------- ,,--------

Totals 3853.486 20205 130231

File: 98082331.D03 Sample: 148N20-D
8.0

7.0

8,0

5.0

4.0

us 3,0

2.0

1.0

0.0

-1.0

n“krate

bromide

fluoride
1 chl~

Suifste

phoshate
1’

Ibxalste

I Al LJr3hA
I , I , ,! $,, ,1 !l, ,,, ,,, ,,!,111 ll[ll! 1111 ‘‘~.
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08/24/98 03:41 FAX 3721143 2B HALL @oo5

I-NF-I645 REV.O
.===.=.==..=.==..====.====..==..==..==.....==...=.=.==....F=.=..===.==.==....=

Sample Name: S98TO02422 SAM Date: 08/2:/1998 23:06:45
Data File : C:\DX\DATA\98082331.D09
Method : C:\DX\METHOD\4000SYS2 .MET.
ACI Address: 1 System: 2 Inject#: 9 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

.----- ===== .==== ===== ===== ===== .==== ====== ===== .===== ====:====== .====---------

Calibrati.on Volume Dilution Points Rate Start Stop Area Reject
,------'-------------------------------------------------- -----------

33xternal 1 11 3000 5Hz 0.00 10.00 30

*************************** Peak Report: All Peaks *****~’**********************

??k. Ret Component Concentration Height Area
Num

B1. %Delta
Time Name ug/ml Code

-------------------------------------------------------- ..-______-___-.-— -----

1
2
3
4
5
6
7
8

0.79
0.95
1.15
1.25
1.50
3.22
4.67
6.13

fluoride

chloride
nitrate
phosphate
sulfate

0.000 15-7 585
1.776 490 1374
0.000 53 145
0.000 43 176

70.368 13911 40886
2.599 97 560
1.635 19 196

1s.953 497 7219
--------------------------- ,,--------

Totals 95.330 15269 51141

2
2
2
2
1
1
1
“1

File: 98082331.D09 Sample: S98TO02422 SAM
16 chloride

14

’12

fo

8

US 6

4

2 fluoride n’tiate phos hate
suifata

I\ild ,10 I’&,

-2
[ [ [ 1 l“’’’I’ ’’’1 ’’’’[’’’’1’” ‘1’ ’’’1’”

o 1 2
‘~o

3 4 5 6 7

-0,35

-0.44
0.31
0.57
0.00
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08/24/98 03:42 FAX 3721143 2B HALL moo6

HNF-1645 REV. O
—----------—-— ~:,&====== ==== ==========.. . ..== ..== .=. ========= ==== ==============---——--——---—- ,,

I

Sample Name: S98TO02422 DUP Date: 08/23i!1998 23:20:06
Data File : C:TDX\DATA\98082331.DIO
Method : C:\DX\METHOD\4000SYS2 .MET
ACI Address: 1 System: 2 Inject#: 10 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion collnnn

—------.-----——- .= s= .=. .== .==. .==. .= =. ===. ..==. .==. ==== ..1.=== ======= === === ===

calibration Volume Dilution Points Rate Start Stop Area Reject
---------------------------- ----------------------------- ------------

~xternal 1 11 3000 5Hz 0.00 10.00 30

&**************************. Peak Report: All peaks ******,**********************

Pk.
Num

—---- .

1
2
3
4
5
6
7

Ret Component
Time Name

0.79
0.95 fluoride
1.15
1.25
1.50 chloride
3.21 nitrate
6.13 sulfate

Concentration
ug/lnI

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

0.000
1.890
0.000
0.000

74.904
2.766

19.526

Height Area B1. %Delta
Code

------------- -------: ------------

168 696 2
521 1464 2 0.35
55 157 2
55 278 2

14199 44002 1 -0.44
106 613 1 0.10
513 7442 1 0.00

--------------------------- . --------
Totals 99.085 15618 54652

File: 98082331.DIO Sample:S98TO02422 DUP
16 I chloride

14

12

10

8

US 6

4

I

2 fluoride nitrate sulfate

o
1111 ~ A

1 1 1 ! ,,, ,,, ,,, ,,, ,,, ,,, ,,,)(, ,,, ,,$,,,1

0 1 2
“~o

3 4 5 6 7

Minutes

5s /-/0
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08/24/98 03:42 FAX 3721143 2B HALL @loo7

HNF-IM REV. ~

== . . . . ..=.= ====. ====. ===== .= ==.. ==..= ===.= =.===. ===== ==== IF=======.= =--—------_- —------
Sample Name: S98TO02422 SPK Date:
Data File

08/2~,~1998 22:53:35
: C:\DX\DATA\98082331.D08

Method : C:\DX\METHOD\4000SYS2 .MET
ACI Address: 1 System: 2 Inje@#: 8
Analyst :

Detector:CDM-1
COIUIW: AG4A/AS4A anion cohunn

...=..=...=.=.==.===..=.===.== .==.=...===.===== ...==....= ❑ ,...=.==c=.==========
,,:

calibration Volume Dilution Points Rate Start Stop Area Reject
-------------------------------------------------------- ------- -----

Zxternal 1 11 3000 5Hz 0.00 10.00 30

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

Pk. Ret Component Concentration Height Area B1. %Delta

_::;---~;:-~::--------_-----------_.?!!2-------------- ----.-----w -------

1 0.79 0.000 212 781 1
2 0.95 fluoride 8.281 2215 6607 1
3

-0.35
1.15 0.000 49 123 2

4 1.25 0.000 35 159 2
5 1.50 chloride 75.882 15060
6

44686 1 -0.44
1.81 nitrite 51.489 4885 18381 1

7
-0.91

2.79 bromide 58.627 2622 13856 1 -0.59
8 3.19 nitrate 60.361
9

3133 19000 1 -0.52
4.64 phosphate 55.990

10
839 8775 1 0.00

6.13 sulfate 81.408
11

2293 31844 1 0,.00
8.11 oxalate 52.170 917 16078 1 0.66

--------------------------- __________

Totals 444.208 32260 160291

File: 98082331.D08 Sample:S98TO02422 SPK
16

14

12
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8

us (3

4

2

0
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--i_
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I

.d&-----
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08/24/98 03:42 FAX 3721143 2B HALL mO08

~NF-iW REV. O
------–--–-------===41F====================..= ..=. =..= .=== ==.. ==== =.== ======== -----—----—--——--

I

Sample Name: S98TO02423 SAM Date: 08/2i!1998 23:33:01
Data File : C:\DX\DATA\98082331.Dll
E!ethod : C:\DX\METHOD\4000SYS2 .MET
ACI Address: 1 System: 2 Inject#: 11 Detector:CDM- 1
Analyst : Columm: AG4A/AS4A anion column

—----------—--= .==== ....== ===. .==. == =. .== .===== ==== ==== == 1==== ======= === ==== ==—-----—--—-—-—

Calibration Volume Dilution Points Rate Start Stop Area Reject
--------------------------------------------------------- ,-----------

~xterna~ 1 11 3000 5Hz 0.00 10.00 30

a*ewhe**4****************** peak “Report: A~~ peakS ******,&*********************

i%.
Num

—----

1
2
3
4
5
6
7

Ret Component Concentration Height
Time Name Ughnl
---- :--------------------------------------------- .--

0.79 0.000 145
0.95 fluoride 1.704 485
1.15 0.000 50
1.25 0.000 43
1.50 chloride 66.711 13017
3.22 nitrate 1.519 38
6.13 sulfate 19.895 550

Area B1. %Delta
Code

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

605 2
1317 2 0.35
138 2
182 2

38431 1 -0.44
221 1 0.31

7585 1 0.00
--------------------------- . --------

Totals 89.828 14328 48479 ~

File: 98082331.Dll Sample: S98TO02423 SAM
16

14
chloride

12

10

8

us 6

4

2 fluoride
nitrate

suifste

1111 ~ .1
0 A

-2
1 I 1 I ,,, ,,, ,,, , [,,,,,,,,,,4,, ,,, ,,,,,1

0 1 2 ,3 4 5 6
‘ “~o
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Minutes
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08/24/98 03:43 FAX 3721143 2B HALL

HNF-1645 REV. O
@oo9

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

1
Sample Name: S98TO02423 DUP

~:lf=====xs============
Date: 08/23J~1998 23:46:09

Data File : C:\DX\DATA\98082331.D12
s Method : C:\DX\METHOD\4000SYS2.MET

ACI Address: 1 System: 2 Inject#: 12
Analyst :

Detector:CDM-1
Column: AG4A/AS4A anion Col,mn

= ......=. =. .=. == ..=====.. =.===.. ==...== ..==.== ..=$----------1:===... .===.== .=.=..—.-——---

2alibration Volume Dilution Points Rate Start Stop Area Reject
-----.-,-. :----------------------------------------------- ,-----------

=xternal 1 11 3000 5Hz 0.00 10.00 30

*********************%***** peak Report: All Peaks *****W*********************

Pk. Ret Component Concentration Height Area B1. %Delta

_!::---:?::-?::_---------_--_____-_--::!?_____________ -
Code

1

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

0.79 0.000 144 586 2
2 0.95 fluoride 1.697 479 1311 2 0.35
3 1.15 0.000 51 141 2
4 1.25 0.000 49 231 2
5 1.50 chloride 66.597 13081 38355 1 -0.44
6 3.21 nitrate 1.452 37 200 1
7

0.10
6.13 sulfate 19.930 557 7599. 1 0.00

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

Totals 89.677 14399 48423

File: 98082331.D12 Sa.mple: S98TO02423 DUP
16

14

12

10

8

us 6

4

2

0

-2

ch
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1~11

ie

niirete
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A

I I 1 1 l“’’I’’ ’’1 ’’’’[’’’’1’” ‘[’’’’1’”
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Minutes



08/24/98 03:43 FAX 3721143 2B SALL IZIO1O

HNF-IW REV. O

Sample Name:
s;.lp===================

S98TO02424 SAM Date: 08/23)(1998 23:57:25
Data File : C:\DX\DATA\98082331.D13
Method : C:\DX\ME~OD\4000SYS2 .MET
ACI Address: 1 Sy8tem: 2 Inject#: 13 Detector:CDM-1

I Analyst : Column: AG4A/AS4A anion column
=.....===.-—--- == s= .== s= ==..======.=.==..==...=.==..===.=1.======.============

~alibration vo~pme Dilution Points Rate Start Stop Area Reject
-------------- ------------------------------------------- -----------

external 1 11 3000 5Hz 0.00 10.OL3 30

w************************** Peak Report: All peaks ******tic*******+*************

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

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

1 0.79 0.000 149 613 2
2 0.95 fluoride 1.734 493 1340 2 0.35
3 1.15 0.000 49 134
4 1.25 0.000 45 205 :
5 1.50 chloride 67.064 13140 38666 1 -0.44
6 3.21 nitrate 1.582 45 241 1 0.10
7 6.13 sulfate 19.512 542 7436 1 0.00

--------------------------- ----------
Totals 89.891 14462 48635

File: 98082331.D13 Sample: S98TO02424 SAM
~6

chloride
14

12

10

0

us ~

4

2 fluotide nkrate Mfate

l~lla
o - A

-2
1 1 1 1 ,( 1111, ,, 1 [,111,111,1,11 Iqlllllll
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‘ ‘~.
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_08/24/98 03:43 FAX 3721143 2B HALL aoll

~NF-1045 REV. O
-==--- —------- .===. ==------- —=.=--- —----= :~==.===.. ==.. =..=..=

1
Sample Name: S98TO02424 DUP Date: 08/2~J/1998 00:09:15
Data File : C:\DX\DATA\98082331.D14
Method : C:\DX\METHOD\4000SYS2 .MET
ACI Address: 1 System: 2 Inject#: 14 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion coll,nnn

= .......=.....==.=..======.======.==.===.==..======.==...:1:============—--—--—------—

Calibration Volume Dilution Points Rate Start Stop Area Reject
—---------------------- ,--------------------------------- !------------

=xtemal 1 11 3000 5Hz 0.00 10.00 30

w************************** peak Report-: All Peaks ******IV*********************

m .
Num

—-----

1
2
3
4
5
6
7
8

Ret Component Concentration Height Area B1. %Delta
Time Name uy/ml Code

,--------------------------------------------------- ---- .---------------

0.79 0.000 149 592 2
0.95 fluoride 1.719 472 1328 2 -0.35
1.15 0.000 51 137 2
1.25 0.000 50 243 2
1.50 chloride 67.260 13158 38797 1 -0.44
3.21 nitrate 1.723 51 285 1 0.10
4.67 phosphate 1.594 19 189 1 0.57
6.13 sulfate 19.634 544 7484 1 0.00

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

Totals 91.931 14494 49056

16

14

12

10

8

US 6

4

2

0

-2

File: 98082331.D14 Sample: S98TO02424 DUP

ch
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worklistdataVersion1.005115196 HNF-lO&m. O Page: 1
0812819813:23

LABCORE Completed Worklist Report for Worklist# 25860

Unitsshownfor QC (BLKIBKG)may not reflect the actual units.
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HNF-1643 REV. O
worklistdata Version1.005115196 Page: 2
0812819813:23

LABCORE Completed Worklist Report for Worklist# 25860

Final page for worklist# 25860

Analyst Signature Date Analyst Signature Date

J

R

I

Unitsshownfor QC (BLK/BKG)may not rejlect the actual units.
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12/01/13 02:22 FAX
@ool

HNF-I 645 REV. O

08J2619809:14 Page: 1

A-0004-I
LABCORE Data Entry Template forWorklist#25860

Analyti -&_ hstr.rnent: IC %~~y.a Book#~\w~Ln

Method: LA-533-105 RevlMod ~ 0

Worklist Conunenti ER-311 @IC-01 Grab Rerun forpoorspkrecovery;try21 DF

s me

1 CCB

2 ICV

3 Ccv

4 SAMPLE

5 DUF

6 SPIi

samph# R A TeBt

@IC-QC

@IC-QC

@IC-QC

S98TO02422 O @IC-01
Analytes Requested: CL-O2

S98TO02422 O @IC-01

S98TO02422 O @IC-01

Matrix

QC

QC

QC

LIQUID

LIQUID

LIQUID

rirOup# Project

98000453 ER-311 GRAE

Final

fmw.a3m %-A3-qg
kialysf Signature Date Analyst Signature Date

\-‘J&Latd%/)-%/57q%!!

Data Enny Comments:
P.-2P-%’

v

z.s-86c7&dG. c~ f

S = WorklisiSlot Number, R = Repliaue Number, A = A.OquotCode.
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_JZ/01/13 02:22 FAX QO02
~NF-1645 REV. O

====.=== .=== .=== .= _____----- =. ..= =. ..= .= ================================“=== =’===

I
Sample Name: CCB Date: 08/28/1998 09:51:09
Data File : C:\DX\DATA\98082451.D02
Method C:\DX\METHOD\4000SYS2 .MET
ACI Address: 1 System: 2 Inject#: 2 Detectcr:CDM-1

.E::::==A*+=m-c>$aE:2E2E:::::::=::22=======.=========

Calibration Volume ~Dilution Points Rate Start Stop Area Reject
----------------------------------------------------------- ------ ---

=xternal 1 1 3000 5Hz 0.00 10.00 30

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

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

---------------------------------------------------------------- --—------.—.

1 1.26 0.000 23 ~, 1
-----------------------— ----------- .

Totals 0.000 23 ‘7,

File:98082451.D02Sample:CCB

0.03

0.02

“~ 0,01

0.00

W’%*
P

-0.01

I I I I I 1’
0 1 2

‘;’~~o
3 4 5 6

Minutes

SIG)i~lTI~EE $@o\jEREpRESENTS CHEMICALTECHNOLOGIST/ EMISTTH T

E dCO/\iPLETED/VER!FiEDTHECALIBRP\TIO}+/ANALYSIS ONPAGES 3 TO
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. “...,..”. . . . .LL/ul/1.s UZ:ZJ FAA —. moo3
HNF-t64S REV. O

====------- ==== ==== ======== ============================ ======== =,:====== =====
sample Name: 21N21-A ICV Date: 08/27/1998 15 35:23

Data File : C:\DX\DATA\98092701.D02
Method : C:\DX\METHOD\400ASYS2 .met
ACI Acldress: 1 System: 2 Inject#: 2 Detecto:::CDM-1

Analyst : Column: AG4A/AS4A anion column
____________—___--_--_--_—-._——----- ==::------ =====

calibration Volume Dilution Points Rate Start Stop Area Rej,?ct
---------------------------------------------------------------- ---

:xternal 1 101 3000 5Hz

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

Pk. Ret Component Concentration
Num Time Name ug /ml
-____-__-___—-___--______?__________________

1 0.79 0.000
2 0.95 fluoride 66.319
3 1.26 0.000
4 1.49 chloride 84.514
5 1.81 nitrite 550.435
6 2.77 bromide 612.476
7 3.17 nitrate 602.961
8 4.61 phosphate 551.579
9 6.13 sulfate 648.452

10 8.05 oxalate 555.168

0.00 10.00 30

pe~k~ ************** k********.*****

Height Area B1. %Delta
Code

-------------------- -----—.- -----

80 318 2
2021 5747 2 0.35

20 86 1
1469 4733 1 –1).88
5489 21496 1 -’L.28
3069 15824 1 -L.30
3395 20722 1 -L.35
887 9428 1 -3.57

2157 27542 1 3.00
1030 18647 1 2.00

--------------------
Totals 3671.903 19616 12454?

File: 98082701.D02 Sample: 21N21-A IC!V
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12/01/13 02:23 FAX
@oo4

_—_________________s=== ==,:= ==== >= ..= ==

Sample Name: 20N21-A CCV Date: 08/27/1998 15 47:49
“Data File : C:\DX\DATA\98082701.D03
Method : C:\DX\METHOD\400ASYS2 .met
ACI Address: 1 System: 2 Inject#: 3 Detecto:?:CDM-1
Analyst : Column: AG4A/AS4A anion column

..=== .=.=== == ======= ========= ===== === ======= ==== =========== ====== ====== ===,===

calibration Volume Dilution Points Rate Start Stop Area Rej ?ct

~xternal 1 101 3000 5Hz 0.00 10.00 30

-************* ************* Peak Report: All Peaks ***.*********** k*******>,*****

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

1
2
3
4
5
6
7
8
9

10

0.79
0.95
1.26
1.49
1.81
2.77
3.17
4.61
6.13
8.05

8.0

7.0

6.0

5,0

4.0

us 3,0

2,0

1,0

0.0

-1.0

fluoride

chloride
nitrite
bromide
nitrate
phosphate
sulfate
oxalate

0.000
64.808
0.000

91.292
524.006
647.719
744.041
647.570
705.934
541.133

87
1993

21
1621
5479
3275
4100
1041
2355
1014

340
5613

86
5120

20435
16762
25734
11105
30037
1817?

2
2 1).35
1
1 -,).88
1 -L.28
1 -1.54
1 -L.35
1 -1.57
1 3.00
1 3.00

--------------—— -------- ------------
Totals 3966.501 20987 133406

We: 98082701.D03 Sample:20N21-A CCV

nitrite

nitrate

bromide

fluoride
1 chlorid

phos hate

r
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~ [ L_. Bk
sulfate
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1 2 3 4 5 6

‘JTO
7 a

Minutes



12/01/13 02:24 ~__
aoo5

HNF.IM REV. o

================================================================::===========
Sample Name: S98TO02422 Date: 08/27/1998 16 00:16
Data File : C:\DX\DATA\98082701.D04
Method : C:\DX\METHOD\400ASYS2 .Met
ACI Address: 1 System: 2 Inject#: 4 Detecto:::CDM-1
Analyst : Column: AG4A/AS4A anion c:olumn

.__=.==== ==== s== ====== ========== == ======== === === ==== === =:== ====== == :==== === .===

calibration Volume Dilution Points Rate Start Stop Area Rej,?ct
---------------------------------------------------------------- ---

:xternal 1 21 3000 5Hz 0.00 10.00 30

************************ ** Peak Report: All Peaks ************** ~*******$’*****

Pk.
Num

1
2
3
4
5
6
‘1

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

0.79 0.000 82 324 2
0.95 fluoride 1.912 268 759 2 ().35
1.15 0.000 28 79 2
1.27 0.000 53 266 2
1.49 chloride 72.425 6673 20573 1 -1).88’
3.20 nitrate 3.507 56 321 1 -1).31
6.13 sulfate 19.269 285 3781 1 ,).00

-----------------------..---------—-
Totals 97.113 7446 26104

File: 98082701.D04 Sample: S98TO02422
8.0
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12/ Ul/13 02:24 FAX
~NF-1645REV. O QO06

====================s=== ==== ==== ==== ==== ==== ==== ==== ==== ==== ==== ::=== ==== .===

Sample Name: S98TO02422 DUP Date: 08/27/1998 16 12:.42
Data File : C:\DX\DATA\98082701.D05
Method : C:\DX\METHOD\400ASYS2 .met
ACI Address: 1 System: 2 Inject#: 5 DetectO:::CDM-l
Analyst : Column: AG4A/AS4A anion column
------------ === ==ss=s= s== ====Z s==== ===== ==== === === === ,:==== ==== == ,===== ======

alibration Volume Dilution Points Rate Start Stc)p Area Rej,ict
---------------------------------------------------------------- ---

xternal 1 21 3000 5Hz 0.00 10.00 30

******************%******* peak Report: All Peaks ************** V*******+’*****

Pk.
Num

1
2
3
4
5
6
7

Ret Component
Time Name

-----------------
0.79
0.95 fluoride
1.16
1.27
1.49 chloride
3.21 nitrate
6.13 sulfate

Concentration Height Area
ug/ml

-------------------------------- ------------
0.000 87 357
1.991 275 792
0.000 26 61
0.000 50 252

73.755 6769 20979
3.420 57 306

19.282 286 3784
____________________________________

Totals 98.447 7550 26531

8,0

7,0

6.0

5.0

4.0

us 3,0

2.0

1.0

0.0

-1,0

File: 98082701.D05 Sample: S98TO02422 DUP

ch

fluoride

1![1

B1. %Dt?lta
Code
-------- -----

2“
2 1).35
2
2
1 -0.88
1 -().10
1 ,).00

i?

nitrate sulfate

A

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

Minutes



. .,,..,.”.. . . . .

.’/”1/14 UZ:Z3 FAA—. -. @loo7

H~F-1~ REV. O

—==== ~=== ==== ==== s=== ==== ==== ===. ==== ==== ==== ==== ==== ==== ==== ==== 2:======= .===

Sample Name: S98TO02422 SPIKE Date: 08/28/1998 10 25:53

Data File : C:\DX\DATA\98082451.D03
Method : C:\DX\METHOD\4000SYS2 .MET
ACI Address: 1 System: 2 Inject#: 3 Detecto:::CDM-1
Analyst : Column: AG4A/AS4A anion column

alibration Volume Dilution Points Rate Start Stc)p Area Rej?ct
---------------------------------------------------------------- ---

xternal 1 21 3000 5Hz 0.00 10.00 30

*+************ ************ peak Report: All peaks ***k********** ~*******~,*****

Pk. Ret Component Concentration Eeight Area B1. %D(?lta
Num Time Name ug/lnl Code
________________________________________________________________ ----.-—- -----

1 0.79 0.000 158 600 2
2 0.95 fluoride 15.153 2241 6328 2
3

1).35
1.16 0.000 24 59 1

4 1.27 0.000 53 252 1
5 1.49 chloride 92.707 8684 26895
6

1 -1.88
1.80 nitrite 110.225 5333 20681 1

7
-L.64

2.76 bromide 123.578 2977 15342
8

1
3.16 nitrate

-1.78
125.156 3417 20686

9
1 -1.56

4.61 phosphate 111.281 887 9143 1
10

-3.57
6.13 sulfate 151.088 2459 3093E 1 3.00

11 8.05 oxalate 114.292 1035 18462 1 2.00
___________________________________-

Totals 843.482 27269 14938:

File:
18 I

16

14

12

10

6

98082451.D03 Sample: S98TO02422SPEE

chloride

I

nitrite
,

4 fluoride
brom~ate

w Ifate
I

2

1A

~.~

oxaiate

I II
o I A

\ 1 1 1 1’(”1’ n T~
1 “’’1’’”

o 1 2 3 4’ 5 6 7“8
1A “,
9 70

Minutes



08/26/98 11:29 6509 372 2929 wEsTINGHOUSE. +++ MO–924 200W Klool

- ..
0812;j;815:54

([t y ?80f~{G,7YT
A-00041 ~~F-lw REV O

Page: 1

LABCORE Data Entry Template for Worklist# 25774

AIlsIyst: ~~{~ Instrument ICPOk<~~.3&-~# ~k# ~-3jf~&

Method: LA-505-~~;+fRevlMod ~-%
. .

Worldi8t Comment: ICPER-311 (DIRECT)

s Ww Ssr5ple# R A Test Matrix GrOup# Project

1 ICV @ICP-QC QC

2 ICB G21CP-QC QC

3 LLS @ICP-QC CJC .,”’”..

4 ICSA @ICP-QC QC

5 ICSAB @JICP-QC QC

6 SERDIL S9STO02422 O D @ICP-DO1 LIQUID

7 SAMPLE S98TO02422 O D @ICP-DOl LIQUID
Analytes Requested: AG-D-01 , AL-D-01 ,

8 DUP S98TO02422

_: $&J&=JJ’g;;;2

_l CCB

-2 SAMPLE S9STO02423

BE-D-01 , E31-D-01 ,
CR-D-01 , CU-D-01 ,
MG-D-01 , MI-D-01 ,
P-D-01 , PB-D-01 ,
SM-D-01 , SR-D- 01 ,
ZN-D-01 , ZR-D-.O1”

OD @ICP-DOl LIQUID

o D @ICP-DOl LIQUID

@IcP-QC QC

@ICP-QC QC

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 , NWD-01 ,
P-D-01 , PB-D-01 ,

SM-D-01 , SR-D-01 ,
ZN-D-01 , ZR-D-01

98000453 ER-311
AS-D-01 , B-D-ol
CA-D-01 , 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

.98000453 ER-311
AS-D-01 , B-D-01
CA-D-01 , CD-D-01
FE-D-01 , K-D-01
MO-D-01 / NA-D-01
S-D-01 , SB-D-01
TI-D-01 , TL-D-01

GRAB
, BA-D-01 ,
, CE-D-01 , CO-D-01 ,
, LA-D-01 , LI-D-01 ,
, ND-D-01 , NI-D-01 ,
, SE-D-01 , SI-D-01 ,
, U-D-01 , V-D-01 ,

GRAB
, BA-D- 01 ,
, CE-D-01 , CO-D-01 ,
, LA-D-01 , L1-D-01 ,
, ND-D-01 , NI-D-01 ,
, SE-D-01 , S1-D-03..,
, U-D-Ol , V-D-01 ,

.Data Entry Comments:
-(AD HI o (?? WZ2+% ,-1. z+’L /

I

I
T = Workkf S101Number,R = Replicate Number, A = Aliquo! Code.



08/26/98 11:29 @509 372 2929 WESTINGHOUSE +++ MO-924 200W @oo2

HNF-164sREV.O
‘08/2$/9815:54
A-0004-I

Page: 2

LABCORE Data Entry Template for Worklkt# 25774

S Ww Sample# R A Test Matrix @Oup# Project

13 DUP S98TO02423 O D @ICP-DOl LIQUID

14 SANPLE S98TO02424 O D @lCP-DOl LIQUID 98000453 ER-311 GRAB
Analytes Requested: AG.D-01 , AL-D.03. , AS-D-01 , B-D_OI , BA-D-01 ,

BE-D-01 , BI-D-01 , CA-D-01 , CD-D-01 , CE-D. Ol , ~o-D_ol
CR-D-Ol , CU-D-01 , FE-D-01 , K.D_o~ , L2-D-01 , LI-D-01 ,
MG-D-01 , MN-D-01 , MO-D.01 , NA_D-oI , ~_D_Ol , ~l-D-ol
P-D-01 , PB-D-01 , S-D-01 , SB-D-01 , SE-D-01 , SI-D-01 ;
SM-D-01 , SR-D-01 , TI-D-01 , TL.D. oI , u-D_o~ , V-D-Ol ,
ZN-D-01 , ZR-D-01

15 DUP S96TO02424 O D @ICP-DOl L“IQUID

16 ICSA @ICP-QC QC

17 ICSAB @ICP-QC QC

18 CCV @ICP-QC QC

19 CCB @ICP-QC QC I
Final page for worklist # 25774

n

I

Data Entry Comments: Ydud$

#’d ~ f~

P/2 7/yp
Y= WorklMSlotNumber,R =Replicate Number, A =Aliquot Code.

90
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08/26/98 11:30 =509 372 2929 WESTINGHOUSE +++ MO-924 200w

. .
blNF-1645 REV. O

Analysis Report .%mmsry Wed 08-26-98 12:00:44 PM page 1

# Sample Name File Method Date Tfie OPID Type Mode----------------------- -------- -------- --------- ---------

1 ICV
---------

2 ICB 980S26A ICP2
980S26A ICP2 08126/98 08:53 DKs
980826A ICP2 08126/98 0S:56 DKS

: %A 980826A ICP2 08126198 09:01 DKB
5 IGSAB 980826A ICP2 08126/98 09:04 DKS
6 S98TO02422 L 980826A ICP2

08126/98 09:08 IXCS
7 S98T002422– 980826A ICP2 08126198 09:22 DKS
8 S98TO02422 D 980826A ICP2

08126/98 09:25 DKS
9 S98T002422-A 980826A ICP2 oS126/98 09:29 DKS

10 S98TO02422n 980826A ICP2 08126\98 09:33 DKS
11 S98TO02422~AK 980826A ICP2 08126198 09:49 DKs
12 Ccv 980826A ICP2 08/26/98 09:52 DKS
13 CCB 980826A ICP2

08/26/98 11:03 DKS
14 s98TO02423 980826A ICP2 es/26/98 11:06 DKs

u
16 S98TO024233 980826A ICP2
17 S98T002424- 980826A ICP2
18 S98TO02424_D 980826A ICP2
19 ICSA 980826A ICP2
20 ICSAB 980826A ICP2
21 Cov 1 980826A 1CP2
22 CCB~l 980826A ICP2

:,~!?:til;i~l,!w“ “= &Tcf.zLfi\!3JVE REPRESE~dTS C1-!EMiCALTECHNOLOGIST/ HEMISTT AT
COMPLti[EDiVER!FIED THE CALIBRATION/ANALYSIS ON PAGES

92

lzloo3



08/2%/98 11:31 =509 372 2929 .__ WESTINGIfOUSE +++ MO-924 2oow

HNF-lfJ&) REV. O

Analysis Report Averages Wed 08-26-98 12:00:44 PM page 2

iaoo4

Sample Name @ Al As B Ba-------------------- -------- -------- -------- Be-------- -------- ----_---

4,9275
.00051
.02341
.00375
.95427
.12217
.12209
.12577
:i;~;l

165.91
4.8296
.00129
.10972

.“10401

.09790

.00258

.93612
:.;:;;

4.8937
~i:$;;5

246.41
242.11
2.7928
2.7162
2.7473
4.6024
2.9078
195.82
~o~w:

2.5722

2:5262
2.6553
2.6353
237.36
234.20
:.:::;

5.0072
-.00189
.20856
.01420
.05200
.06716
-.04321
-.04569
2.1493
-.12321
199.07
4.9407
.01095
-.00806

-.00133
;6;;;;8

.04528
5,0202
-.00115

4.9238
.00320
.10173
-.00795
;i::;;7

.12869

.13182
2.0516
.11913
197.07
4.8089
.00091
.11689

.11796

.12867
-.00689
-.01189
4.9023
.00511

# Sample Name Bi Ca Cd Ce------------------------ -------- -------- -------- -------.

1 ICV
2 ICB
3 Lls
4 ICSA
5 ICSAB
6 S98TO02422 L
7 S98T002422-
8 S98TO02422 D
9 S98T002422-A
10 S98TO02422_X
11 S98TO02422~AX
12 Ccv
13 CCB
14 S98TO02423
-~
16 S98TO02423D
17 S98T002424–
18 s98TO02424_D
19 ICSA
20 ICSAB
21 C(N 1
22 CCB~l

5.0323
-.00368
.19735
-.04569
-.02853
.92784
.92098
.85679
2.8141
1.4200
201.73
4.9562
;6;:;;7

.84329

.8577o

.01421
-.01247
Sd:;g;

5.0180
,00531
.23400
255.55
252.68
7.5444
7.3218
7.2546
9.1691
7.4708
206.29
:.:;;:

8.3260

;.;3:;

254.15
251.25
:6;::;

:.::$:

.01188

.00520

.94330
-.04369
-.03939
-.03588
1.9134
-.02766
196.29
4.9158
.00022
-.04065

-.04256
-.03948
.00448
.92475
:.::;;

:6::;;

.21344

.00999
;00912
-.01564
-.09662
-.10501
1.8857
-.02192
198.98
:6;;;;

-.08158

-.10114
;.;;2$5

.01133
5.0493
,00202

4.9426
~o$::;3

.00023

.46148

.05515

.05509

.05558
1.9768
.05303
198.79
4.8282
.00000
.05564

.05129

.05193

.00019

.44074
4.9405
.00000

5.0395
-mJ::9

.00018

.47s30

.00245

.00351

.00344
1.9937
.00669
196.14
4;9363
.00022
.00310

.00325

.00322

.00018

.46280
5.0751
.00000

co Cr-------- -------

46~;7~

.04267

.00166

.45845
~o$313;2

-.00429
1.9121
-.0262s
196,30
46:mg:

.00062

-.00114
;.::;49

.45347
4.9602
.00012

4.9638
-&:04

:L()~)~6

~i:g~~l

.04381
:O;;l:

197.44
4.84S7
.00000
.01492

.02053

.00364
;$):;:4

4.9386
-.00096

.gr.l&.?g’

93



08/26/98 11:32 =509 372 2929 WESTINGHOUSE +++ MO–924 200W FJO05

Analysis Report Averages

# Sample Name Cu
----------------------- --------

# Sample Name-----------------------

4.7599
-.00041
.01749
.00301
.46732 ‘
-1.0733
-1.0503
~:i:J;7

-1.03s4
185.71
4.6723
.00010
-.91193

-.93799
;o$3f:5

.44325
4.7972
-.00005

HNl=16& REV. O

Wed 08-26-98 12:00:44 PM page 3

Eu Fe K La LI-------- -------- -------- -------- -_------

.00689

.00011

.00020

.01093

.01479
-.05477
-.05436
-.05875
-.05318
+Xlj;9

.00643

.00002
-.04671

-.04244
;o~;;~8

.00721

.00621

.00058

:6:$:;

.09860
93.559
91.988
-3.8143
-3,6450
-3.8341
-1.8171
-3.7184
185.19
fog:fj

-3.3146

-3.4440
-3.5229
91.358
90,009
:.;;::

5.2246
.04716

Q;:;;;;

.11916
:.;M;g

3:6366
5.7275
5.5123
206.18
4.9599
.03716
3.2571

3.0459
3.6885
.21654
.26864
4.9746
.09168

5.0018
.00007
.10329
-.00450
;.::3;2

.00515

.00826
:6;:::

198.33
:.::9:

.00552

.00497

.00694
-.00468
-.00335
:.;;3;

5.0770
.0.0020
.02149
.00222
.99304
d)m;:9

-.00065
1.9579
-.00720
197.35
:o;lw~

.00211

.00339

.00219

.00333

.92313
5,0159
.00051

lbg Ml No m Nd Ni________ ----.--- -------- -------- -------- -------.

5.0198
-.00217
.21341
252.3o
247.10
1.4941
1.4249
1.5348
3.3451
1.5255
205.04
4,9135
.00097
1.7131

1.5161
1.5047
242.74
239.24
5,0335
.00642

~og:::

.01991
-Xm~+3

.23099

.22496

.22126
2.1055
.22447
197.39
:.$:;;

.20854

.21844

.21509
~i:m:~o

4.9137
.00030

4.9997
.00047
.10074
-.01234
-.01790
;.::;:3

.02751
1.9633
-.00649
196.91
4.9006
.00094
.02314

.01633

.02223
-.01896
-.01853
5.0109
.00176

:.:$;;

.21399
196.33
192.99
436.03
421.80
424.62
417.86
$;:.::

5.0~25
,04802
373.09

383.27
385,21
182.28
181.15
5.2436
.03751

—

5.0122
~i~~;;8

,00404
-.00044
-.00669
.06362
.01377
1.9464
-.01248
193.34
4.8923
-.00068
.00363

-,00093
-.00051
-.00180
5.0477
.00154

5,0168
;o::~$2

4:::s

.18936

.26600

.25399
H;:;

196.25
4.8647
-.00023

-+&&Fl$.M

.17400

.14175
~8;:;;4

4.9791
-.00165

94



08/26/98 11:33 ~509 372 2929 WESTINGHOUSE +++ MO–924 200W

. .

Analysis Report Averages

j) Sample Name P
----------------------- --.---_-

1 rcv
i ici
3 LLs
4 ICSA
5 ICSAB
6 s9STO02422 L
7 S9ST002422-
S s98TO02422 D
9 S98T002422-A
10 S9ST002422~
11 s98TO02422~AX
12 Ccv
13 CCB
14 S98TO02423

16 S9STO024231)
17 S98T002424-
1S s98TO02424_D
19 ICSA
20 ICSAB
21 C(W 1
22 cCB~l

:.:;:;
.39s39
.03s11
.04030
.88215
.95729
1.0126
Wy$

197<47
4.8749
~gg:g:3

.S8943

.96025

.0522S

.04862
4.9539
-.00085

HNF-1645 REV. O

Wed 08-26-98 12:00:44 PM page 4

Pb s Sb Se si-------- -----.-- -------- -------- --------

4.S625
+w;:9

.01853

.96461
;i:):;5

.06037
1.9505
.09225
19S.32
4.7597
-.00600
.08871

.07241

.06141

.02283

.96717
4.8568
-.00129

4.8547
~igg:;3

-.01432
-.03062
6.7697
6.6464
6.4616
S.2828
6.6296
198.60
4.7522
-.00503
6.5403

6.5845
6.4464
-.03747
-.01279
:o:g6$

5.0106
.00822
.10461
TO::*$4

.0937s

.05471

.07745
2.0055
-.07117
199.67
4.9229
;Ojgo;l

.05549

.07821

.00489

.00245
5.0259
.00392

4.724S
;igl$j3

.03913

.03553

.13150

.16924

.21447
2.:;;$

195.11
4.6482
+);;:9

.1S136

.22686

.06770

.0746S
4.7ss3
.00099

4.9568
.00433

Q.13617
-.0043s
-.00281
3.9354
3.S927
3.8417
5.9724
3.9s37
211.97
4.8435
.00303

-&#&@-w

3:9295
3.8796
.00597
.00519
:b:o~:

Sample Name Sm Sr Th Ti T1-------------------- -------- -------- -------- -----._- U-------- --------
ICV
ICB
LLs
ICSA
ICSAB
S98TO02422 L
S98T002422-
S98TO02422 D
S98T002422-A
S98TO02422X
s98TO02422~m
Ccv
CCB
S98TO02423

S9STO02423D
S98T002424-
s9STO02424_D
ICSA
ICSAB
Ccv 1
CCB~l

4.9532
~i$:g;7

-.02297
-.02046
-.16206
-.11663
-.14181
1.s212
-.24407
192.18
4og:g$

-.099s9

-.06243
-.08312
-.00483
-.00766
4.9997
.00281

4.9362
.0000s
,01994
.00189
.00191
,23167
.22935
.23145
:2;::+

196.57
4.S302
.00004
.20990
J..L&,
:21043
.21314
.21369
.00173
.00170
~o;:::

.23530
;o~;;;8

.00201
,00635
6.5536
6.2242
6.1970
6.2050
6.5196
15.75s
.23807
.00241
5.707s

.
5;7059
5.9479
5.S972
.01442
.00737
.22106
-.00248

4.9710
;o~;;;6

.00069

.00116

.02321

.036S7

.02579
1.8047
.02060
196,1s
:og:3:

.02679

.02s21

.02707

.00189

.00074
4.9978
.00044

4.7365
.00853
.41144
-.03210
;ig:;:4

-.05606
-.03174
1.7936
-.15294
193.55
4.6822
,00749
-.00447
-,
-.03767
-.01339
;.:$;34

-.00146
4.8166
.02693

9.6326
.00221
.46956
-.08953
-.08754
362.13
360.31
367.66
365.06
357.97
729.25
~o:w:

320.12

326.25
329.8o
-.10932
-.09962
:.;:2;
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# Sample Name v Y Zn Zr
----------------------- -------- -------- -------- -------- ---

+++ MO-924 200W IZIO07

HNF-lfW REV. O

PM page 5

--------.----

oglkn
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worklistdata2Version1.0 05/15/96 HNF-Iw REV, o
0912319808:12

Page: 1

LABCORE Completed Worklist Report for Worklist# 26268

Analyst: bjg Inatrumenti ICPMS1 BIW~. 7/&/0-_~

Method: LA-506-1O1 Rev/Mod ~-I

Worldiat Connnenti ICP/MS ER-311 (DIRECT)

% TYw SamPle#R A Teat Matrix Actual Found DL or Yield Unit

1 lCV

2 lCB

2 1.28

2 lCB

2 lCB

2 ICE

3 SAMPLE

3 SAMPLE

3 SAMPLE

3 -E

3 S?MPLE

4 DUP

4 DUP

4 DUE

4 DUP

4 DUP

5 SPK

5 SPK

5 SPK

5 SPK

5 SPK

6 -E

6 -E

6 SAMPLE

6 S.7MPLE

6 S?MP&8

7 DUP

7 D13P

7 DUP

7 Dm

7 DUP

8 SAMPLE

8 SAMPLE

8 WLE

8 SAMPLE

8 SAMPLE

9 DUP

9 DVP

9 DUP

9 DuP

9 DrJP

o

0

0

0

0

0

s98TO02422O A

s98TO02422 O A

S98TO02422 O A

s98TO02422 0 A

s98TO02422 0 A

S98TO02422 O A

s98TO02422 0 A

S98TO02422 0 A

S98TO02422 0 A

s98TO02422 0 A

s98TO02422 0 A

s98TO02422 0 A

s98TO02422 0 A

S98TO02422 0 A

s98TO02422 0 A

s98TO02423 0 A

s98TO02423 O A

s98TO02423 O A

s987!002423 O A

S98TO02423 O A

S98TO02423 O A

s98TO02423 O A

898TO02423 0 A

s98TO02423 O A

s98TO02423 O A

s98TO02424 O A

s98TO02424 0 A

s98TO02424 0 A

S98TO02424 O A

S98TO02424 0 A

s98TO02424 O A

S98TO02424 0 A

S98TO02424 0 A

S98TO02424 0 A

S98TO02424 0 A

@MSV238

@l.W-QC

@XSU- QC

‘M.5U-QC

@14SU-QC

@Hsrr-Qc

@MSV-D1

Q4fSV-D1

@MSU-D1

@MSU-D1

‘MSU-D1

@M.SV-Dl

@MSU-D1

WSU-D1

‘ZMW-D1

@MSU-D1

‘MSU-D1

@MSU-D1

@MSU-D1

CW.?U-D1

WV-D1

@its.-Dl

&34s%D1

@MSU-D1

QMSU-D1

@MSU-D1

W.S3-D1

WSU-D1

@!#.s.-Dl

WU-D1

@MSU-D1

@f.$U-D1

@lL5U-D1

@M.$U-D1

@MSU-D1

@MSU-D1

MSU-D1

@4fSU-D1

QMSU-D1

@M.$U-D1

‘?MSU-D1

v238

u233

U234

u235

u236

IJ238

u233-D1

u234-D1

u235-D1

u236-D1

u238-D1

U233-D1

u234-D1

U235-D1

U236-D1

u238-D1

u233-D1

u234-D1

u23S-D1

u236-D1

U238-D1

U233-D1

U234-D1

u235-D1

u236-D1

u238-D1

U233-D1

u234-D1

U235-D1

U236-D1

u238-D1

U233-D1

u234-D1

U235-D1

u236-D1

u238-D1

U233-D1

u234-D1

u235-D1

u236-D1

u238-D1

QC

QC

QC

Qc

QC

QC

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQuID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

0.020

1

1

1

1

1

N/a <

wA <

N/P.

N/A <

WA

<2 .36.-1

<4. 50.-1

2.32.+OQ

<3.29 e-1

3.56.+02

7

?

7

?

575.0

N/A <

N/A <

WA

N/a .

N/a

<2 .36.-1

<4.50.-1

2.35.+00

<3 .29.-1

3.65.+02

N/P. <

N/k .

WA

WA <

WA

<2.36 e-1

<4 .50.-1

2.41.+00

<3 .29.-1

3.70.+02

1.96.-02

<2 .31.-5

<4 .41.-5

<2 .94.-5

<3 .22=-5

<1.57 e-5

2.358.-01

4.497..01

2.317.+00

3.287.-01

3.557e+02

<2.36 e-1

<4. 50.-1

2.54.+00

<3 .29.-1

3.82.+02

-9.96e-3

3.63.-02

3.85m+Q0

1.29.-01

5.51,+02

2.358.-01

4.497 e-01

2.350.+00

3.287.-01

3.653.+02

<2.36 .-1

<4.50. ?-1

2.32.+00

<3 .29.-1

3.59.+02

2.3 S8.-01

4.497--01

2.413.+00

3.287.-01

3.702.+02

<2.36 e-1

<4. 50.-1

2.40.+00

<3 .29.-1

3.58.+02

98.000 % Recovery

Ratio

Rat ic.

Rat i.

Ret i.

Rat i.

O.236 “g/mL

0.450 ug/mL

o.300 Wb

0.329 ug/mL

0.161 ug/mL

RPD

RPD

9.053 F.PD

P.PD

7.046 RPD

% Recovery

% Re.ovew

% FLeccwery

% RecoYerY

95.826 % Reaovery

0.236 ui#mL

0.450 ug/MI,

0.300Wb
0.329Ug/ti
0.161uglti

RPD
RPD

1.285RPD
RPD

1.657RPD
0.236 ug/mL

0.450 Ugla

0.300 .!3/mL

0.329 ug/wL

0.161 wI=
RPD

RPD

0.416 RPD

RPD

3.297 RPD

Unitsshownfor QC (BLKIBKG)may not reflect the ach.uzlunits.

g?



1,

worklistda&2Version1.0 05/15/96 HNF-164!5REV. O
09/23/98 08:12

Page: 2

IL413CORE Completed Worldist Report for Worklist# 26268

SeqType SamP1e#R A Teat Matrix Actual Found DL orYieId Unit
10 cm o @su238 U238 QC 0.020 2.02.-02 101.000 % Recovery

11 CCB o @3L5V-QC u233 QC 1 <2.31 e-5 Ratio

11 CCB 0 @lGSU-QC .234 QC 1 <4.41e-5 Rat i.

11 cm o @M.SU-QC U235 QC 1 <2 .94,-5 Rat i.

11 cm o @MSU-QC u236 QC 1 <3 .22.-5 Ratio

11 cm 0 @MSU-QC U238 QC 1 <1.57.-5 Ratio

Final page for worklist# 26268

Analyst S@ature Date AnalystS@ature Date

$-.J’~. f- + 3/78

Reviewer Signature Wate

Unitsshownfor QC (BLKIBKG)may not reflect the actual units.
98



,,
F/u + uo-”7~jNF,wREv ~

0912319807:01 .

A-0004-1
Page: I

LABCORE Data Entry Template for Worklist# 26268

Aualy8t: BJ G Instrument ICPMS1 Book# 7/Nf ~ “~

Method LA-506-1O1 Rev/Mod A - f

Worklkt Commenti ICP/MS ER-311 (DIRECT)

Matrix Group# ProjectS Type

1 ICV

2 ICB

3 SAMPLE

4 DUP

5 SPK

6 SAMPLE

7 DUP

8 SAMPLE

9 DUP

10 Ccv

11 CCB

Sample# R A Test

@MSU238

@MSU-Al

S98TO02422 O A @MSU-Dl
Analytes Requested: u233 -D]

S98TO02422 O A @MSU-Dl

S98TO02422 O A @MSU-Dl

S98TO02423 O A @MSU-Dl
Analytes Requested: U233 -D]

S98TO02423 O A @MSU-Dl

S98TO02424 O A @MSU-Dl
Analytes Requested: u233-D]

S98TO02424 O A @MSU-Dl

@MSU238

@MSU-Al

+ Aa--J~.p~r ‘~al
BJG 9/.2’/?6

Analy8t S@ature Date

QC

LIQUID

LIQUID
, U234-D1 ,

LIQUID

LIQUID

LIQUID
, U234-D1 ,

LIQUID

LIQUID
, U234-D1 ,

LIQUID

QC

LIQUID

98000453 ER-311
U235-D1 , U236-D1

98000453 ER-311
U235-D1 , u236-D1

98000453 ER-311
U235-D1 , u“236-D1

GRAS
, u238-D1

GRAS
, U238-D1

GRAB
, u238-DI

page for worldist # 26268

I)SF. Aualy8t S@ature Date

sqPTo3 2’f2z o.lo-+lod,o. to-+l~d /020/

z~%z_D
,* tl ,*W(

?I+>z.A 1[ It ,Om)

3~z3 t, ,, ,a2.el

>v23-.O “ ,, 10-1
342f/ ,/ It /O!z.vl
>q%4-b e ,, /020[

Data Ent~ Cbmments:
/&@d#j./ ,

>>$’. ‘/z

?/l+i#
S = WorklistSlot Number, R = Repliazte Number, A = Aliquot Code.

99



,,
l~P MS l?arwr HNF-164$ REV. O

lSOJJ Method -Definitions and Calculations

Data fi!crcrwircments:
TIICmethod;neachsecdonisidcn(ifiedbydjcline:
Mcthod=ISO_U

The backgroundisidentifiedby!hcIinc:
Comment= background
or

Commcnt=BACKGROUND
The first(WOsec(ionsofthetile\villcon(ain[Ilcbackgroundinformation.

lffvfodc=IRlhentheavgcolumnintheRCSUIISsectioncon[ainsiso[opcratiovalncs.fftvtodc=C”ONC,

thenIhcw columnconlainsconcc]l(m[io])valuesforU235 wrdU23S inppb:therestareIRvalues.

13ilu(ionfactors(ifnotequal[01.0)arcon IhccommentIincforeach(rayslot.
Commen[= x df(orDF) wl}crcx isIIICdilutionfactor
IftlIccomment isblank.thedilulionfac~oris1.0.

Concentrationcalculation:
IfIIICanrdytcisnotU235 orU23tLthen(hccir!,c(ilalionforeachrmalyleisasfollo!vs:
conccn{ration(amtlytc)= concentration(U235)+ IIR(analytc)-BackgroundIR(anaIWc)1

[1R(U235)-BackgroundIR(U235)]* I(N3W...... ...

U235 andU23S rcsullsare,dividedby/000[oconverttheuni~stoppm

DetectionLimitcalculation:

Iftheresultisless[banthedc[cctionlimi~.!hcntl)eresultisrepkiccdbythedc~cctionlimitand theramgc
fieldisset{o‘<’.

The detectionlimitforallaoaly(csis:
DetectionLimit= 15* Backgrounds{ddev(anal!lex) * (ICVConcen~ra[ion@235)l

(analytex) ([lCV IR(U235)]-[BackgroundIR(U235)J)* 1000

Inaddition,allcalcula~ionsarccorrcc(edfordigestanddilulio}]factors.

Spikes
Spikeresultswillonlybecalcula[cdforU23$
The smnplecontributiontothespikeiscalculatedbyIhcsamenrc[hodusedfor[heActinidcmcihod.

100



12/26/13 07:40 FAX @loo2

~alysi~ Report HNF-164!$REV. O 09/22/98 13:40:08 page 1

Yethod: MS_TUNE Sample Name: ms tune Operator: ojg

Zomment :

Run Time: 09/22/98 13:39 Type: Unk Mode: INT Co?r.Fact: 1.000000

Elem In[l15]

line 115/pulse
Units cts/s
Avg 57750.
Stddev 1661.
%RSD 2.876

*1 60310.

#2 56960.

#3 57340.

#4 56240.
*5 59350.
R+6 57180.

HI 55610.

W8 60330.

*9 56750.
Mlo 57450.

S!G?JATUREA90VE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT
C01fPL~[2D!Ii/FfiiF!ED T}{ECP,LjERAI-f~~I/AINALYSIS ~~pp,GES@_,TO~,

101



12/26/13 07:40 FAX moo3
!,

snalysis Report HNF-1645REV.O Og/QQ/gs lS:AQ:OQ pa~fe 1

-lethod: MS_TUNE Sample Name: ms tune Operator: “bjg

:omment:

%un Time: 09/22/98 13:41 Type: Unk Mode: INT Corr.Fact: 1.000000

=lem In [115]

Line 115/pulse

Jnits cts/s

>Vg 58860.

3tddev 1233.

3RSD 2.095

60490.
59920.

57480.
58790.
58000.

58770.
58080.

56960.
59850.
60290.



12/26/13 07:40 FAX @loo4
r,

snalysis Report HNF-1645REV.O 09/22/9$3 13:43:22 page 1

-Iethod: MS_TUNE Sample Name: ms tune Operator: bjg

?omment:

?un Time: 09/22/98 13:42 Type: Unk !-lode:INT Corr.Fact: 1.000000

<lem In [115]

Line 115/pulse

Jnits cts/s

Avg 58490.

Stddev 1154.

=RSD 1.972

+1
+2

=#3
!+4

%5
%6
37
5#8

Y9
I/lo

58750.
58440.

58770.

58190.
56760.

61060.
58650.
57100.
58300.

58850.

103



12/26/13 07:41 FAX

?.nalysi~ Report HNF-1645REV.O 09/22/98 13:48:21

l?4005

page 1

-lethod: ISO_U Sample Name: BLANK Operator:

Zomrnent:

3un Time: 09/22/98 13:46 Type: Std Mode: IR Come.Fact: 1.0000(10

Zlem U_[235] U_[238]

line 235/pulse 238/pulse

Jnits cts/s cts/s

AVg 2.985 6.331

Stddev .683 1.142

sRSD 22.89 18.04

~nt. Std.
Line

Jnits
?Vg
Stddev

2RSD

2.033 6.o98

3.362 6.616

3.338 4.845

2.517 8.010

3.673 6.087

Ir [193]

193/pulse
cts/s

4.5631

.1619

3.5487

4.4279

4.6100

4.6435
4.3697

4.7645

104



12/26/13 07:41 FAX
,,

-alysis Report HNF-1645REV.O 09/22/98 13:50:16

@1006

page 1

-lethod: ISO_U Sample Name: U High Std Operator:

:omment :
?un Time: 09/22/98 13:49 Type: Std Mode: .TR Corr.Fact: 1.000000

Zlem U_[235] U_[238]

;ine 235/pulse 238/pulse

Jnits cts/s cts/s

%Vg 262.2 34180.

Stddev 12.3 1342.
3RSD 4.704 3.926

=+1
+2
%3
1+4
#s

Znt. Std.
Line
Inits
~vg
3tddev

%RSD

246.7 33350.
258.2 32710.
267.3 35720.
258.8 33640.
279.9 35480.

Ir [193]
193/pulse

cts/s
4.5017

.1385

3.0770

4.6470
4.6346

4.4120
4.4856
4.3294
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12/26/13 07:41 FAX

analysis Report HNF-lfM3Rm.o

-lethod: ISO_U Sample Name: blank

Zomment: background

?un Time: 09/22/98 13:54 Type: Unk

=lem
Line

Jnits

XVg
3tddev

%RSD

=+1
=#2
=+3

+4

1#5

lnt. Std.
Line
Units
~vg

Stddev

%RSD

#l

%2
*3
4+4

s#5

u_[233]

233/pulse

cts/s

2.738
.565

20.64

2.074

3.012
2.659
3.541

2.406

Ir [193]
193/pulse

cts/s
4.5789
.2478

5.4115

4.5812
4.4820
4.3243
4.5182
4.9885

U_ [234]
234/pulse

cts/s
2.862

1.078

37.66

2.292

1.896
3.700

4.316

2.105

09/22/98 13:56:14

@loo7

page 1

Mode: IR

U_[235]

235/pulse

cts/s
2.840
.720

25.35

2.619

3.012
2.081

3.984

2.506

Operator:

Corr.Fact: 1.0000[!0

U_[236] U_ :238]
236/pulse 238/~mlse

cts/s Cts/s
2.559 !;.966
.788 .385

30.80 (;.455

3.602 1;.439
1.896 !;.466
2.081 1;.012

3.209 (;.197

2.005 !jy~s



12/26/13 07:41 FAX

lnilysis Report I+NF-lWR~.O

+thod: ISO_U Sample Name: blank

?omment: background

Run Time: 09/22/98 13:54 Type: Unk

@1008

09/22/98 13:56:54 page 1

Operator:

Mode: CONC Corr.Fact: 1.0000(10

Slem

Line

Jnits
=lVg

3tddev
ZRSD

+1
t+z

B3
W4

R5

Tnt. Std.

Line
Inits
%Vg

Stddev
2RSD

U_[233]

233/pulse
ppb

2.738

.565
20.64

2.074
3.012
2.659

3.541
2.406

Ir [193]

193/pulse
cts/s

4.5789
.2478

5.4115

4.5812

4.4820

4.3243
4.5182
4.9885

U_[234]

234/pulse
ppb

2.862
1.o78

37.66

2.292
1.896

3.700
4.316
2.105

U_[235]

235/pulse
ppb

-.0004

.00.20

499.5

-.0010
.0001

-.0025
.0027

-.0013

U_[236]
236/pulse

ppb
2.559

.788

30.80

3.602
1.896

2.081

3.209
2.005

‘J_[238]
233/pulse

ppb
-.0011

.0011

105.4

.0003
-.0025
-.0009

-.0004
-.0018

10’7



12/26/13 07:42 FAX

Analysis Report
I-INF-1645FiEv.f)

-4ethod: ISO_U Sample Name: iso_u

:omment :

~un Time: 09/22/98 13:59 “Type: Unk

QO09 ~

09/22/98 14:00:52 pa<[e 1

check standard Operator:

Mode: IR Corr.Fact: 1.0000(10

Slem U_[233] U_[234] U_[235] U_[236] U_ :238]

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

17nits
~vg

Stddev
ZRSD

%1

N2
#3

#4
#5

~nt. Std
Line
~nits
?lVg
Stddev
% RSD

#1
#2

#3
#4

#s

cts/s
2.951

.631

21.40

3.096

2.460
3.220
2.198

3.784

Ir [193]

193/pulse
cts/s

4.9212

.1870
3.7991

5.0066

4.6753
5.1246

4.7778

5.0217

cts/s
4.694

.518

11.04

4.194

4.278
4.976

5.442
4.580

cts/s

265.6

13.8

5.211

252.7

288.9

259.1
265.9
261.6

cts/s
7.988

.672

8.408

7.890

-7.379

8.001
9.105
7.567

Cts/s

3::66o.

;.626.

~L.832

3:.990.

36160.

3:1630.
3,4250.

3:1250.



12/26/13 07:42 FAX

ma 1ys is Report HNF-1645 REV. O 09/22/98 14:01:06

@lolo

pa<fe 1

Yethod: ISO_U Sample

:omment :
Xun Time: 09/22/98 13:59

~lem U_[233]

Line 233/pulse

Jnits ppb

Xvg 2.951

stddev .631

sRSD 21.40

+1 3.096

*2 2.460

%3 3.220
E14 2.198

B5 3.784

Tnt. Std. Ir[193]
Line 193/pulse
Inits cts/s
%Vg 4.9212
3tddev .1870
%RSD 3.7991

*1 5.0066
#2 4.6753
+3 5.1246
#4 4.7778

#5 5.0217

Name: iso_u check standard Operator:

Type: Unk

u_[234]

234/pulse
ppb

4.694
.518

11.04

4.194

4.278

4.976

5.442
4.580

Mode: CONC Corr.Fact: 1.000000

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

ppb ppb ppb
.7204 7.988 97.78
.0380 .672 4.72
5.270 8.408 4.832

.6849 7.890 92.95

.7841 7.379 105.0

.7026 8.001 94.80

.723.2 9.105 99.53.

.7093 7.567 96.61



12/26/13 07:42 FAX

lnalysis Report
~NF-10& REV. O

+ethod: ISO_U Sample Name: icv

Zomment:
E?mn Time: 09/22/98 14:07 Type: Unk

Elem U_[233] U_[234]

Eine 233/pulse 234/pulse

Xnits cts/s cts/s

~vg 4.110 2.924

Stddev .625 .438

2RSD 15.20 14.99

?+1 4.389 2.594

i!2 4.741 2.612

%3 3.263 2.842

E!+4 4.508 3.669

#5 3.651 2.902

lnt. Std. Ir[193]
Line 193/pulse

2nits cts/s
%Vg 5.0081

Stddev .2545
%RSD 5.0816

W1 5.0124

H2 5.1678

#3 4.75o6
#4 4.7696

*5 5.3403

(doll I
09/22/98 14:09:39 page 1

Operator: “Sjg

Mode: IR Corr.Fact: 1.000000

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

cts/s cts/s cts/s
25.73 4.946 (;739.

1.75 .739 286.
6.801 14.93 ,1.252

25.74 4.48S (;728.
24.96 4.257 (i412
27.47 5.57E ‘7o72
27.26 4.50EI ,6975.
23.22 5.8951 ‘;505.

1%0



12/26/13 07:42 FAX

Walysis Report

-4ethod: ISO_U Sample Name: icv

~omment :
~un Time: 09/22/98 14:07 Type: Unk

~le~

Line
Xnits
=lVg

3tddev

%RSD

Xnt. Std
Line
Inits

=%Vg
Stddev
%RSD

U_[233]

233/pulse
ppb

4.110
.625

15.20

4.389

4.741
3.263
4.508

3.651

Ir[193]

193/pulse
cts/s

5.0081
.2545

5.0816

5.0124

5.1678
4.7506
4.7696
5.3403

U_[234]
234/pulse

ppb
2.924

.438
14.99

2.594

2.612
2.842
3.669

2.902

@o12

09/22/98 14:09:50 page 1

Operator: 0]9

Mode: CONC Corr.Fact: 1.000000

U_[235]
235/pulse

ppb

.0624

.0048

7.694

.0624

.0603

.0672

.0666

.0555

U_[236]
236/pulse

ppb

4.946
.739

14.93

4.489

4.257
5.578

4.508

5.899

U_[238]
238/pulse

ppb

19.56

.83

4.256

19.53

18.61
20.53
20.25

18.88



12/26/13 07:43 FAX

W;lysi.s Report
HNF-w45REV.o

4ethod: ISO_U Sample Name: icb

:omment:
3.un Time: 09/22/98 14:13 Type: Unk

5.lem

Line

Inits
>Vg
Stddev

2RSD

Xnt. Std.
Line
Znits
avg

Stddev
%RSD

U_[233]
233/pulse

cts/s
2.717

.625
22.99

3.216

2.991
1.781
3.216

2.382

Ir[193]

193/pulse
cts/s

4.5422
.1361

2.9962

4.5085

4.5138
4.7722
4.5087
4.4076

U_[234]
234/pulse

cts/s
2.920

.974

33.35

2.551

3.323
2.305
1.996

4.424

09/22/98 14:14:29

Operator: !ojg

Mode: IR Corr.Fact: 1

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

cts/s cts/s

2.400 2.412
.647 .520

26.97 21.57

2.994 1.885
2.88o 2.326
1.991 3.24$
2.662 2.107

1.475 2.496

!zlo13

pa~fe 1

000000

U_:238]

238/])ulse

cts/s

4.279

.597

:L3.95

.1.993

3.988

!5.343

L .103

3.970

4.12



12/26/13 07:43 FAX

l.nalysid Report
HNF-1645REV.O

-lethod: ISO_U Sample Name: i.cb

Zomment:
?un Time: 09/22/98 14:13 Type: Unk

~lem

Line

Jnits

>Vg
3tddev

sRSD

41

+2

=+3
*4

%5

lnt. Std.
Jine

Units
%Vq

Stddev
2RSD

=#1

32
*3

44
%5

U_[233]
233/pulse

ppb
2.73-7
.625

22.99

3.216
2.991

1.781
3.216
2.382

Ir [193]
193/pulse

cts/s
4.5422

.1361
2.9962

4.5085
4.5138

4.7722

4.5087
4.4076

U_[234]
234/pulse

ppb
2.920

.974
33.35

2.551
3.323

2.305
1.996
4.424

@3014

09)22/98 14:14:38 page 1

Operator: bjg

Mode: CONC Corr.Fact: 1.0000(10

U_[235]
235/pu’lse

ppb
-.0016

.0018

110.8

.0000
-.0003

-.0027
-.0009
-.0041

U_[236]

236/pulse
ppb

2.412

.520

21.57

1.885
2.326

3.248
2.107
2.496

3_[238]
239/pulse

ppb
-.0060
.0017

29.10

-.0068
-.0068

-.0029
-.0065
-.0069

113



12/26/13 07:43 FAX

lnalysii Report

-lethod: ISO_U

=omment: 102oI df

3.un Time: 09/22/98

Zlem

@o15

HNF-1645RW.O 09/22/98 14:47:12 pa$fe 1

Sample Name: s98tO02422 Operator: bjg

14:45 Type: Unk Mode: IR Corr.Fact: 1.0000(10

U_[233]

Line 233/pulse

Jnits
=iVg

Stddev
2RSD

lnt. Std.

Line
Units

~vg

Stddev
3RSD

HI

R2

1#3
B+4
#s

cts/s
2.822

.579
20.50

2.629

3.479
2;487
2.146

3.370

U_[234]

234/pulse

cts/s
3.442

.661
19.20

3.603

3.070
2.774
3.271
4.494

Ir [193]
193/pulse

cts/s

5.0072

.1622
3.2390

5.1344

4.8860
5.2278
4.8919
4.8958

U_[235]

235/pulse
cts/s
85.78

2.21
2.577

85.60

89.03
82.S3

86.06
85.38

U_[236]

236/pulse
cts/s

6.232

.551
8.837

5.551

6.652
6.69’S

6.541

5.71s

U_:238]

238/]>ulse
(!ts/s

12010.

423,
:1.520

12010.
1:L980.
1:L320.

1:2340.

1:2370.



12/26/13 07:44 FAX lZ1016

‘1.na ysis Report 09/22/98 14:47:24 pa$~e 1
HNF-IM REV. O

!lethod: ISO_U Sample

zomment: IOZO1 df.

2un Time: 09/22/98 14:45

31em U_[2331

Jine 233/pulse

Jnits ppb

Yvg 2.822

=tddev .579

sRSD 20.50

+1 2.629

*2 3.479

33 2.487

%4 2.146

Bs 3.370

Xnt. Std. Ir[193]

Line 193/pulse
Jnits cts/s
avg 5.0072
Stddev .1622

%RSD 3.2390

#l 5.1344

+2 4.8860

#3 5.2278

#4 4.8919
#5 4.8958

Name: s98tO02422 Operator: 3jg

Type: Unlc

U_[234]
234/pulse

ppb

3.442
.661

19.20

3.603
3.070

2.774
3.271

4.494

Mode: CONC Corx

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

ppb ppb
.2271 6.232
.0061 .551

2.670 8.837

.2266 5.551

.2360 6.652

.2190. 6.695

.2279 6.541

.2260 5.719

.Fact: 1.000000

U_ [238]
23B/pulse

ppb
34.87

1.23

3.522

34.88

34.81
32.88

35.84

35.93



12/26/13 07:44 FAX

lnalysis Report

-lethod: ISO_U

=omment: 10201 df
~un Time: 09/22/98

=lem

Line
Jnits
~vg
:tddev
sRSD

=+1
+2

43

+4
%5

lnt. Std.
Gine
Jnits
>Vg

3tddev

2RSD

HNF-lwR~.o

Q017

09/22/98 14:51:40 page 1

Sample Name: s98tO02422_d Operator: :ajg

14:49 Type: Unk Mode: IR Corr.Fact: 1.0000(10

u [233]

2331pulse

cts/s
2.922
.573

19.61

2.693
2.2-70

3.815

3.055
2.77s

Ir[193]
193/pulse

cts/s
4.73-29
.1201

2.5476

4.8281
4.6249

4.8490
4.5823
4.68o2

U_[234]

234/pulse
cts/s
3.783
.706

18.67

3.935
4.541

2.784

3.383
4.273

U_[235]
235/pulse

cts/s

93.73
5.16

5.500

92.69
102.2

90.12

94.49
89.20

U_[236]

236/pulse

cts/s

6.460
.734

11.36

6.835
6.595

5.259
7.202

6.41C,

U_:238]

238/I>ulse
(:ts/s

1:2890.

27o.
:1.097

1:?890.
1:1250.

1:?710.

1:2560.
1.1020.

llG



12/26/13 07:45 FAX @O18

~alysis Report l-wIUFIEV.O 09/22/98 14:51:49 page 1

lethod: ISO U Sample

:omment: 10;01 df
zun Time: 09/22/98 14:49

31em U_[233]

dine 233/pulse

Jnits ppb

?Vg 2.922
stddev .573

=RSD 19.61

41 2.693
+2 2.270

+3 3.815

+4 3.055

+5 2.778

Int. Std. Ir[193]
Line 1931pulse
Xnits cts/s
%Vg 4.7129
Stddev .1201
SRSD 2.5476

Y1 4.8281
+2 4.6249
H3 4.8490

tt4 4.5823

B5 4.6802

Name: s98tO02422_d Operator: :ojg

Type: Unk

U_[234]

234/pulse
ppb

3.783
.706

18.67

3.935

4.541
2.784

3.383

4.273

Mode: CONC Corr.Fact: 1.000000

U_[235] U_[236] LJ_[238]

235/pulse 236/pulse 23B/pulse
ppb ppb ppb

.2489 6.

.0141
5.681 1:

.2460 6

.2720 6

460 37.42
734 .79
.36 2.098

835 37.43
595 38.49

.2390 5.259 36.92

.2510 7.202 36.46

.2365 6.410 37.82

117



12/26/13 07:45 FAX

=.mhysis Report HNF-1645REV.O 09/22/98 14

-fethod: ISO_U Sample Name: s98tO02422_a

Uomment: 10201 df
+.m Time: 09/22/98 14:53 Type: Unk Mode: IR

31em

:ine

Jnits
Avg

Stddev

%RSD

+1
=+2
=+3
+4

=#5

Int. Std.
Line
Xnits

%Vg
3tddev

2RSD

u_[233]

233/pulse
cts/s
2.382

,226

9.499

2.423
2.718
2.416

2.133
2.218

Ir [193]
193/pulse

cts/s
4.9917

.1739
3.4845

4.9517

5.1502
4.9662
5.1564
4.7339

U_ [234]
234/pulse

cts/s
4.161

.573

13.77

4.140
4.077
4.430
3.297

4.859

U_ [235]
235/pulse

cts/s
140.6

8.4

5.965

142.5
129.7
147.8

134.3

148.8

@3019

:55:07 page 1

Operator: !>jg

Corr.Fact: 1.0000(10

U_[236]
.236/pulse

cts/s
7.162

.-743

10.37

8.381

6.695
6.947

6.497
7.28E,

U_:238]
238/pulse

(2ts/s

1II61o.

709.

“1.813

1:3410.

lf3780.
1:3580.

1’7640.

13610.

118



12/26/13 07:45 FAX @lo20
,,

malysis Report IINF-1045 REV. O 09/22/98 14:55:16 pa~fe 1

%thod: ISO_U Sample

Zomment: 10ZOI df
?un Time: 09/22/98 14:53

31em U_[233]

Line 233/pulse

Jnits ppb

XVg 2.382

stddev .226

zRSD 9.499

+1 2.423

+2 2.718

43 2.416
+4 2.133

*5 2.218

Znt. Std. Ir[1931
;ine 193/pulse

~nits cts/s
IVg 4.9917
3tddev .1739
ZRSD 3.4845

+1 4,9517
#2 5.1502

=#3 4.9662

+4 5.1564
%5 4.7339

Name: s98tO02422_a Operator: .ojg

Type: Unk

U_[234]
234/pulse

ppb

4.161

.573
13.77

4.140
4.077

4.430
3.297
4.859

Mode: CONC Corr.Fact: 1.0000(10

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

ppb ppb ppb
.3775 7.162 54.05
.0230 .743 2.06
6.094 10.37 3.814

.3826 6.381 53.48

.3476 6.699 54.5-1

.3972 6.947 53.98

.3602 6.497 51.25

.4000 7.288 56.97



12/26/13 07:46 FAX @Jo21
. . .

=inalysis Report HNF1643REV.O 09/22/98 14:58:39 page 1

4ethod: ISO_U Sample Name: s98tO02423 Operator: :ojg

~omment: 1.0201 df

3.un Time: 09/22/98 14:56 Type: Unk Mode: IR Corr.Fact: 1.0000110

~lem

Line

Jnits
=lVg
3tddev
?RSD

lnt. Std
Line
~nits
%Vg
3tddev

%RSD

U_[233]
233/pulse

cts/s

3.030
.447

14.76

2.721
2.926
3.792
2.694

3..014

Ir[193]
193/pulse

cts/s

4.8205
.3444

7.1449

4.5935

4.4425

4.7470
5.0104
5.3089

U_[234]
234/pulse

cts/s

3.842
.898

23.37

2.939
4.727

4.529
4.191

2.825

U_[235]
235/pulse

Ctsls

86.97
8.10

9.308

92.19
90.94
90.69
88.32
‘72.71

U_[236]

236/pulse
cts/s

6.377
.789

12.37

5.225
6.303

6.53C’
6.387
7.44CI

U_:238]

238/~Julse

Cts/s

1:?330.
852.

1;,913

1:?650.
11290.
1:?780.

1“L760

1L170.

120



12/26/13 07:46 FAX @ozz
,’,

nalysis Report HNF-164SREV.o 09/22/98 14:58:47

+ethod: ISO_U Sample Name: s98tO02423 Operator: .sjg

~omment: 10201 df
~un Time: 09/22/98 14:56 Type: Unk

zlem U_[233] U_ [234]

>ine 233/pulse 234/pulse

Jnits ppb ppb

Avg 3.030 3.842

Stddev .447 .898

%RSD 14.76 23.37

41 2.721 2.939

%2 2.926 4.727

33 3.792 4.529

E14 2.694 4.191

1+5 3.014 2.825

lnt. Std. Ir[193]

Line 193/pulse
Units cts/s
avg 4.8205
~tddev .3444

%RSD 7.3-449

*1 4.5935

#2 4.4425

#3 4.7470

#4 5.0104

4+5 5.3089

page 1

Mode: CONC Corr.Fact: 1.000000

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

ppb ppb ppb
.2304 6.377 35.81
.0222 .789 2.48

9.639 12.37 6.916

.2447 5.225 36.74

.2413 6.303 38.60

.2406 6.530 37.13

.2341 6.387 34.16

.1912 7.440 32.43

121



12/26/13 07:46 FAX
.(, @023

fialysis Report flNF-1649REV.o 09/22/98 15:12:33 page 1

?ethod: ISO_U Sample Name: s98tO02423_d Operator: !ojg

~omment: 10201 df

i!un Time: 09/22/98 15:11 Type: Unk Mode: IR Corr.Fact: 1.0000(10

31em

dine

Jnits
~vg
Stddev
zRSD

Int. Std.

;ine
Inits
~vg

Stddev

%RSD

1+1
B2
B3

1#4
H5

u_[233]

233/pulse
cts/s
2.976
.220

‘7.379

2.895
3.366
2.863
2.908

2.847

Ir[193]

193/pulse
cts/s

4.8070

.0781

1.6242

4.8363
4.’7529

4.7148
4.8145
4.9167

U_[234]

234/pulse

cts/s
3.739
.691

18.47

2.998
3.577
3.606
3.635
4.881

U_[235]

235/pulse

cts/s
85.87
4.75

5.534

83.64

89.53
78.58
89.73

87.86

U_[236]

236/pulse

cts/s
6.103
1.285

21.06

3.925
6.417
‘7.317
6.647
6.20?

U_:238]

238/pulse
Cts/s

1:1120.
410.

:1.388

1:2250.
1:>50(3.

1:2120.
1:?290.

1“L420.

122



12/26/13 07:47 FAX
,’, l+NF-1~ REV. O

>nalysis Report 09/22/98 15:12:42

-lethod: ISOUU Sample Name: s98tO02423_d Operator: sjg

Zomment: 10201 df
Sun Time: 09/22/98 15:11

31em U_[233]

Line 233/pulse

Inits ppb

=iVg 2.976
3tddev .220

%RSD 7.379

31 2.895
%2 3.366

W3 2.863

1+4 2.908

E5 2.847

lnt. Std. Ir [193]
Line 193/pulse

Znits cts/s
Sivg 4.8070
Stddev .0781
%RSD 1.6242

Type: Unk

U_[234]

234/pulse

ppb
3.739
.691

18.47

2.998
3.577
3.606
3.635
4.881

@1024

pa~fe 1

Mode: CONC Corr.Fact: 1.0000(10

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

ppb ppb ppb
.2273 6.103 35.19
.0130 1.285 1.19
5.733 21.06 3.390

.2212 3.929 35.58

.2374 6.417 36.3o

.2074 7.33.7 35.20

.2379 6.647 35.68

.2328 6.203 33.17

S#l 4.8363

B+2 4.7529
E3 4.7148
t+4 4.8145

E+5 4.9167

123



12/26/13 07:47 FAX @1025
,,

%nalysis Report
HNF-1645REV.O 09/22/98 15:03:36 page 1

dethod: ISO_U Sample Name: s98tO02424 Operator: !3jg

Zomment: 10201 df
Xun Time: 09/22/98 15:01 Type: Unk Mode: IR Corr.Fact: 1.0000(10

~lem

Line

Jnits
~vg

Stddev
%RSD

lnt. Std.
Line

Xnits

SIVg
Stddev
%RSD

U_[233]

233/pulse

cts/s
2.955

.551
18.66

3.756
2.793

3.118
2.870
2.238

Ir[1931
193/pulse

cts/s

4.8306
.1784

3.6930

4.7919

4.8328
5.1318
4.7042

4.6922

U_ [234]

234/pulse
cts/s

3.821
1.028
26.91

5.008
2.483

3.313

4.677
3.623

U_[235]

235/pulse

cts/s

89.22
3.08

3.448

91.09
85.15

89.15

93.11
87.59

U_[236]

236/pulse

cts/s
6.613
1.313

19.85

6.156
7.75?

4.677
6.59C’
7.88E

U_ :238]
238/pulse

cts/s

1:?500.

615.
,L.924

1:2880.
1:2330.

1L480.
1“2920.
1:2850,

124



12/26/13 07:48 FAX @7026
,!,

%nalysis Report HNF-164!$REV.O 09/22/98 15:03:44 page 1

+lethod: ISO_U Sample Name: s98tO02424 Operator: bjg

~omment: 10201 df

?un Time: 09/22/98 15:01

=lem U_[233]

;ine 233/pulse

Jnits ppb

>Vg 2.955

3tddev .551

%RSD 18.66

+1 3.756

+2 2.793

=+3 3.118

+4 2.870

Y5 2.238

Int. Std. Ir[193]

Line 193/pulse
Znits cts/s
9vg 4.8306
Stddev .1784
%RSD 3.6930

2

U_[234]

,34/pulse
ppb

3.821

1.028

26.91

5.008

2.483

3.313
4.677

3.623

Mode: CONC Corr.Fact: 1.0000(10

U_[235] U_[236] 3_[238]

235/pulse 236/pulse 239/pulse

ppb ppb ppb
.2365 6.613 36.29
.0084 1.313 1.79
3.568 19.85 4.926

.2417 6.156 37.42

.2254 7.759 35.81

.2363 4.677 33.35

.2472 6.590 37.54

.2321 7.885 37.33

Ml 4.7919

1+2 4.8328
%3 5.1318
Bf4 4.7042

R5 4.6922

125



_- 12/26/13 .07:48 FAX
,,, ,

malysis Report

[ethod: ISO_U
?omment: 10201 df

zun Time: 09/22/98

Zlem

j+NF.j645REv.f) 09/22/98 15:06:31

Sample Name: s98tO02424_d

15:04 Type: Unk

U_[233] U_ [234]

.ine 233/pulse 234/pulse

3nits
?.Vg
;tddev
zRSD

lnt. Std.
Line
Snits
?AVg
Stddev

%RSD

+1
#2
#3
4+4
#5

cts/s
3.049
.288

9.449

3.235
2.8o8

2.754

3.438

3.013

Ir[1931
193/pulse

cts/s
4.8773
.1484

3.0419

5.1007
4.8073
4.72o6
4.9450
4.8132

Ctsls
3.453

.854
24.72

3.039
2.912

3.601

2.831

4.882

Mode: IR

U_[235]

235/pulse

cts/s
88.71
6.63

7.471

+7 .54

92.57

92.57

87.67

93.18

@027

pa~e 1

Operator: bjg

Corr.Fact: 1.0000(0

U_[236] U_l,238]
236/pulse 238/~,ulse

cts/s Cts/s
6.434 1::090.
.881 341.

13.70 :!.822

5.784 1:.680.
6.969 1;:590.
7.732 1:.930.
5.763 1:?040.
5.921 1:?220,



12/26/13 07:48 FAX
,,, ,

@1028

Analysis Report HNF-164!$REV.O 09/22/98 15’:06:42 paqe 1

Method: ISO_U Sample Name: s98tO02424_d Operator: bjg

Comment: 10201 df

Run Time: 09/22/98 15:04

Elem U_[233]

Line 233/pulse

Units ppb

Avg 3.049

Stddev .288

%RSD 9.449

#1 3.235

++2 2.808

#3 2.754
#4 3.438

#5 3.013

Int. Std. Ir[193]

Line 193/pulse
Units cts/s
Avg 4.8773

Stddev .1484
%RSD 3.0419

Type: Unk

U_[234]

234/pulse
ppb

3.453
.854

24.72

3.039

2.912
3.601
2.831

4.882

Mode: CONC Corr.Fact: 1.0000,)0

U_[235] U_[236] U_[238]
235/pulse 236/pulse 2?8/pulse

ppb ppb ppb
.2351 6.434 35.12
.0182 .881 .99
7.733. 13.70 2.824

.2045 5.784 33.92

.2457 6.969 36.58

.2457 7.732 34.64

.2323 5.763 34.98

.2474 5.921 35.48

#1 5.1007

#2 4.8o73

#3 4.7206
#4 4.9450

#5 4.8132
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12/26/13 07:49 FAX
,,, .

malysis Report HNF-1645REV.O

iethod: ISO_U Sample Name: icv

~omment :
2un Time: 09/22/98 15:18 Type: Unk

31em U_[233] U_[234]

dine 233/pulse 234/pulse

Jnits cts/s cts/s

>Vg 3.669 2.510

Stddev .358 .232

5RSD 9.-771 9.252

+1 3.802 2.535

=+2 3.293 2.367

+3 3.935 2.589
=+4 3.281 2.223

45 4.035 2.835

lnt. Std. Ir [193]

Line 193/pulse

Znits cts/s

~vg 4.7460
Stddev .1074
=2RsD 2.2623

#l 4.7341
#2 4.8589

#3 4.8284
#4 4.7237

#5 4.5849

~029

09/22/98 15:19:54 page 1

Mode: IR

U_[235]
235/pulse

cts/s

25.98
2.47

9.494

28.20

22.84

26.82
23.92

28.14

Operator: “bjg

Corr.Fact: 1.0000(0

U_[236]

236/pulse
cts/s

5.103

.876
17.16

5.175
4.425
6.oo6

4.o22

5.889

U_l,238]

238/~]ulse
cts/s
6948.

150.

:!.163

‘7174.
[;964.

(;756.
(;949.

[;900,



_ 12/26/13 07:49 FAX
,,, ,

malysis Report
HNF-1645REV.O

~ethod: ISO_U Sample Name: icv

?omment:
dun Time: 09/22/98 15:18 Type: Unk

Zlem U_[233] U_ [234]

Line 233/pulse 234/pulse

Jnits ppb ppb

Tvg 3.669 2.510

3tddev .358 .232

%RSD 9.771 9.252

41 3.802 2.535

42 3.293 2.367

*3 3.935 2.589

H4 3.281 2.223

Bs 4.035 2.835

~nt. Std. Ir[193]

5ine 193/pulse

Units cts/s

Zlvg 4.7460

53tddev .1074

%RSD 2.2623

lZlo30

09/22/98 15:20:03 pa~le 1

Operator: ajg

Mode: CONC Corr.Fact: 1.0000(10

U_[235] U_ [236] U_[238]

235/pulse 236/pulse 238/pulse

ppb ppb ppb
.0631 5.103 20.17
.0068 .876 .44
10.73 17.16 2.165

.0692 5.175 20.83

.0545 4.425 20.22

.0654 6.006 19.61

.0574 4.022 20.17

.0690 5.889 20.03

#l 4.7341

*2 4.8589

#3 4.8284
#4 4.7237

#5 4.5849

12!3



12/26/13 07:49 FAX
,., .

l?3031

tialysis Report HNF-1W3REV.O 09/22/98 15:22:15 pa~le 1

~ethod: ISO_U Sample Name: icb Operator: bjg

?omment :

%un Time: 09/22/98 15:20 Type: Unk Mode: IR Corr.Fact: 1.000000

~lem U_[233] U_[234] U_[235] U_[2361 U_:238]

Line 2331pulse 234/pulse 235/pulse 236/pulse 238/~Nllse

Jnits cts/s cts/s cts/s cts/s (:ts/s

3vg 2.563 2.780 2.864 2.593 ‘/.215

Ztddev .604 .373 .710 .577 :L.819
3RSD 23.58 13.43 24.77 22.24 :?5.21

+1 3.233 2.930 2.122 3.233 1;.567
+2 2.806 2.918 3.031 1.796 1.O.33

=+3 2.525 2.854 3.403 2.744 ,6.586

%4 2.659 2.127 2.127 2.234 ‘7.020
b5 1.592 3.071 3.640 2.957 .5.574

Znt. Std.
Line

Units
?lVg

Stddev

~RSD

#l
#2
#3
#4

#5

Ir [193]
193/pulse

cts/s
4.6109

.2214

4.8019

4.9488
4.4545
4.5550
4.7005
4.3958



12/26/13 07:50 FAX
,.. ,,

malysis Report 09/22/98 15:22:24

HNF-1645RW.O

@1032

page 1

tethod; ISO_U Sample Name: icb Operator: ‘ojg

~omment:
2un Time: 09/22/98 15:20 Type: Unk Mode: CONC Corr.Fact: 1.000000

<lem U_[233] U_[234] U_ [235] u_[236] U_[238]

.ine 233/pulse 2341pulse 235/pulse 236/pulse 238/pulse

Tnits ppb ppb ppb ppb ppb

%Vg 2.563 2.780 -.0003 2.593 .0026

stddev .604 .373 .0019 .577 .0053

sRSD 23.58 13.43 590.6 22.24 205.8

+1 3.233 2.930 -.0024 3.233 .0007

+2 2.806 2.918 .0001 1.796 .0116
+3 2.525 2.854 .0011 2.744 .0007
+4 2.659 2.127 -.0024 2.234 .0020
+5 1.592 3.071 .0018 2.957 -.0022

int. Std. Ir[193]

Line 193/pulse

~nits cts/s

%Vg 4.6109

Stddev .2214
%RSD 4.8019

#l 4.9488

#2 4.4545

#3 4.5550

#4 4.7005

#5 4.3958
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worklistdataVersionI. O0511S196 ~NF-104!3 REV. O
Page: 1

0813119809:30

LABCORE Completed Worklist Report for WorkIist# 25689

Analysti slh Instrument CARB2 Book#

Method: Rev/Mod

Worklist Conunent: @TICTOC1 FOR ER-3 11 GRAB SAMPLES RTS

Seq‘Type Sample#R A Test Matrix Actual Found DL orYield Unit

9 DUP s98T0 02424 0 @TICTOC1 TOC-02 LIQUID 1.15s+2 1.185+2 2.575 RPD

Final page for worklist# 25689

Analyst Signature Date Analyst Signature Date

gj%~?g
Reviewer ~ignature Date

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

132



“

08/19[9813:4S ~NF.lw i?~. O
A-0004-1 Page: 1

LABCOllE Data Entry Template for WorklM# 256$9

Anslys& * h’;strument: CARB2 Ftook# ~ ‘=ifll>~ m~

Method LA-342-1OO
-+

Revllvlod Y ah AJJ>-E -I-D<

WorklistComment:@TICTCICl FORER-311 GRAB SAMPLES RTS

s %= Sample# R’A Test Matrix Group# Project

1 BLNK @TICTOCl LIQUID

2 STD @TICTOCl LIQUID

3 SAMPLE S98TO02422 O @TICTOCl LIQUID 98000453 ER-311 GRAS
AIIalytes Requested: TIC-02 , TOC-02

4 DUP S98TO02422 O @TICTOCl LIQUID

5 SPK S98TO02422 O @TICTOCl LICXJID

6 SAMPLE S98TO02423 O @TICTOCl LIQUID 98000453 ER-311 GRAS
Analytes Requesllad: TIC-02 , TOC-02

7 DUP S98TO02423 O @TICTOCl LIQUID

8 SAMPLE S98TO02424 O @TICTOCl LIQUID 98000453 ER-311 GRAS
Analytes Requested: TIC-02 , TOC-02

9 DUP S98TO02424 O @TICTOCl LIQUID

Final page for worklist # 25689

Data Entry Comments:

,y-J/-,7Y-
llate

S = WorklistSlot Number, R = Repl~:&eNumber, A = Aliquot Code.

,.la,3



Carbon
Carbon

in Sample
from Baseline

~bg ofCarbon= Icl-czl

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

313 TIC TOC

y$j Method Detection Limit in 119/mL 5II 40]

-4ikiua of Carbon 11-=iz6A 7.10,+0011

Ad . eJ
atakntereaMy

Signature of Chemisk
~ >, .— Mt Date: up/31/YLl

/’[ ~ All fl- Date: ~~~e
BLANK.WBI REV? o

f’
@@l OOM

/-”

SIGNP,TURE A30VE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT
C(2MPLETED!’JERi F\ED THE CALIBRATION/ANALYSIS ON PAGES ~TO~.

134
l:\342100\OUllZ5669.WBl 06/31/96 091054



QC Actual in pg/mL = Standard Value (pg/mL)

QC Found in pglmL = (Cl - C2) ● DF I SS
QC Found in pg/mL for TIC= 5 if Cl < C2

~l$$$x~$~~ QC Found in pg/mL for TOC = 40 if Cl < C2

: 0%Recovery = QC Found I QC Actual * 100

:Method Detection Limit in pg/mL
—-

l/mL
‘-E‘q

atatntereaBy
Signature of Chemist:

Ml- Date: uw31/Y5
Date:

STANDARD.WB1REV?.0 3421CQML

L\342100\OUTY25689.WBl

13s
08/31/98 0918:49



HNF-1645 REV. O

II 98004237 II

II N/A II

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 MF Date: 08/31/98

Signatureof Chemist: Date:

sAMPLE.WBI REV 1.0 3421 00ML

~~~

l:\342100\OU1125689 .WBl 08/31/98 09:18:16



WORKBOOK PAGE: DUP4
HNF-I645 REV.O

TIC/TOC : LA-342-100 (F-1)
~~=~~lSample Size inmL

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

II TIC II TCIC II

sAMPLE.WBI REV 1.0 3421 00ML

13?

l:\342100\OUlY25689 .WBl 08/31/98 0919:41



WORKBOOK PAGE: SPIKE5
FINF-1645 REV. O

Data Entered By MF Date: 08/31/98

SignatoreofChemist Date:
SPIKE WBt REV 13 3421OOML

1:1342100\OUT125a89.WB 1

138
08L31 188 0921:23



i+NF-1645 REV. O

II NIA II

pg of Carbon/mL=(Cl-C2)* DF/SS
pg ofCarbon/mL for TIC= 5 if Cl < C2

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

DataEnteredBy MF Date: 08/31/98

SignatureofChemist Date:

SAMPLE.WB1 REV 1.0 3421 (X2ML

139
l:\342100\OUTW5689. WBl 08/31/98 09:22:09



HNF-164!JREV. O

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 c C2

DataEnteredBY MF Date: 08/31/98

SignatureofChemist: Date:

SAMPLE.WBI REV 1.0 3421 OOML

140

l:\342100\OUlV5689 .WBl 08/31/98 09:23:01



HNF-t645REV.O

WORKBOOK PAGE: SAkf8

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 MF Date: 08/31/98

SignatureofChemist Date:

SAMPLE.WBI REV 1.0 S421OOML

14%
l:\342100\OUlW5689. WBl 08/31/98 0923:36



HNF-1645REV.O

WORKBOOK PAGE: DUP9

pg of Carbon/mL=(Cl-C2)* DF/SS
pg of Carbon/mL for TIC= 5 if Cl < C2

Kg of Carbon/mL for TOC = 40 if Cl < C2

DataEnteredBY MF Date: 08/31/98

SignatureofChemist Date:

SMAPLE.WB1 REV 1.0 342100ML

142
l:\342100\OUTY25689 .WBl 06/31/98 09:2418



HNF-1645 REV. O.,
..’ -..

TIC- T2TALI. INORGANIC CARBON~liNALYSIS REPORT
~fTICTOC:+q~=,:2.;:&..

‘<<< B& ANALYSIS >>>
... .-.

Sample: BASE 1

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

5,00
5.50
6:06
6.50
7.00
7.50
6.00
8.50
9.00
9.50
LO.00
LO.50
L1.00

.,:;

:,”:
...:.
,..,

‘,.,,.

,.,..,.,.
:,
,,.

.=== % Difference ==
0.00

60.00
37.50
33.33
25.00
15.79
17.39
14.81
10.00.,.,*,, :,

/,!,
;.:

~.,,

,,,,

,,.,

9.09
8.33

10.00
4.76
8.70
6.12
5.77
5.45
5.17
4.92
4.69
5.88
4.23

,. .. .:



HNF-164!$REV. O

:,’
TOC - TOTAL ORGAN& -:C&&<~;~N”ALYSIS REPORT

TICTOC REV’”2.O
‘<<< BLANK ANALYSIS >>>

. ..
Sample: BASE 1 Date: 08/20 /98.. Time: 21:50:06

Sample Size = 1 CILI ‘ : ‘.: ‘Analyst :
.-..,,.,

SL HOOD
Dil Factor =1

.,, ,. : Min Readings = 22
Blank ID # = BA,$S 1’ ,,

..,,.,...:Max Readings . 22
Blank Value = NIP, ~

.n ,;!>.0 Difference = 10,,
.’,

== Reading ==== Awlysis Time ==== Coulometer =.== % Difference ..
1 0.51 0.30
2

0.00
1.00 0.70 57.14

3 1.50 . ...1.60..~ 56.25
4 2.0.,0.,(:,.:,.;’{:”’:’<::5’.80 72.41
5 2.50 ‘,.-, ‘:11;80 50.85
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

BLANK VALUE =
BLANK FACTOR =

<<<< WARNING -

3.00.
3.50
4.00
4.50
5.06
5.50
6.00
6.50
7.00
7.50
8.00
8.50
9.OQ
9.5,0
10.00
LO.50
L1.00

:..,,..,,,,,,.., ,.’:”... : . 7.-

27.61
17.26
10.05
7.59
5.95
4.55
3.65
3.52
3.40
2.00
1.96
1.61
2.20
1.55
1.52
1.80
1.47

. . , .,,,,,.:;:.
,“.,..’,,

33.9 micrograms caxhon{ .........
33.3 / ~o.99.7Q? =“’<’.:”.::.,;,”;, +3.08E+o0 ug/mim Carbon

,. .,“
BLANK VAWB E~~l@S+~::~kg~min Carbon! !I!!>>>>

.“ ,,

Sam&,Le Run

.,, ,’‘.
:, :...,

,,-
By: $ “——: ___

SL FIozrlt ‘.. 00001
,. ..,

,,, ,/ .-. r,...!..,...,
,. ..:.,.,,,,.

.“”=



.... ...... ..:
TIC- T3TAL INORGANIC C&@,,ANALYSIS REpORT

,.TICTgC REV-2,i0,,,,

Sample: STD

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: Qq[2(l~9a ‘. Time :,.. 22:07:40
..-,,,. ... ,.-. . ... .,. -.,, ,-

10CI3 UL . Analyst : SL HOOD
1

,.
.:,.,.,,,;...~!,,,~:,.:.,:, ‘t!,,>.;,.;Min Readings = 22,.-,

,,,:.,Max Readings = 22
.65 u9/rninUtg C ,;~: ~ % Difference = 10

Anz,lysis
0.51
1.QO,
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.0.0
5.50
6.00
6.50 ,, 599.60 i
7.00 605.00
7.50 ;.. .:608,.30,.
8.00 611.10
8.50 6i3. oo
9.00 ‘“61{:50
9.50 ‘,” ‘ 6i5i6.O ,
10.00 ““ ~~ ..616.50
LO.50 ‘617.3’0
L1.00 618.10

% Difference .=
0.00

50.00
65.22
90.61
78.77
55.38
32.88
18.49
10.52
5.88
3.39
1.94
1.18
0.89
0.54
0.46
0.31
0.24
0.18
0.15
0.13
0.13,,.,.,,, .. .... ...,’:.....

.’. .,.,.

.’. .”
......’.

...:. .. .,... ..(’
.:.:,:.,

USER INPUT BLANK VANE “
BLANK VALUE = 7.143096 micrograms’ .q&bqri’
BLANK FACTOR = 7.118096 / 10,99707 j.+’;,. +6.5E-01 ug/min Carbon

,“... “..’...”
SAMPLE RESULTS: ,..:”.,.,.
( 618.1 - 7.147381 1(1)/(1000) = ,,.. +6.11OE-O1 g/L Carbon
( 618.1 - 7.147381 1(1)/(1000),(1:2) =.;, +5.091E-02 Molar Carbon

,..
Sam~,Le Run By: ‘—.— ..—.

,SL HfXJD, 00001
. . ..

~,’\& &j&3

.,
.,>,,,.,

.“,.$45 ,,:,;::’.,
... ..



HNF-tfW REV. O
,,

.,(.’ .’ ,.:; -. “
TOC- ‘rOTAL ORGANIC’ CARBON ANALYSIS REPORT

.TICTOC REV, 230,

Sample: STD 1 Date: 0.8/20/98 Time: 22:23:46
,. ,,, ,::.,

Sample Size . 200 UL ,, Analyst : SL HOOD
Dil Factor =1

.,
Min Readings = 22.“.’,.-:!

Blank ID # = ., Max Readings = 22
Blank Value = 3.01 ug/minute C % Difference . 10

.. Reading ..== Ana,Lysis Time i=.= CoulOmeter =..= % Difference .=
1 0.51 ‘0.40 0.00
2 1.01 ,. 0.90 : 55.56
3 1.50 .:.1.80 50.00
4 2.0,0. :. ‘ ‘“.,20.40 91.18
5 2.50 ,. ‘120..40. 83.06
6 3.00 284.80 57.72
7 3.50 ‘406.50 29.94
8 4.00 ,. , .:...:,.;475.80 14.56
9 4.50 ,. . 517.50

10
8.06

5.00 .,542.60 ,?-,: 4.63
11 5.50 .558;60 2.86
12 6.00 568.50 1.74
13 6.50 , 575;20 1.16
14’” 7.00 580.40 0.90
15 7.50 :. :584.20 0.65
16 8.00 586.80 0.44
17 8.50 589.00 0.37
18 9.00 :’;590:70,,., 0.29
19 9.50. 592.20, 0.25
20 I.O.00 :, ,,. .593.40
21 LO.50

0.20
594:30 0.15

22 L1.00 595~20 0.15
..,.,,’7 ,.’

.:.
,’.:,..

:,”.,’,,

,.

,., ...

USER INPUT BLANK VZ,.JJE : .
BLANK VALUE . 33.87098 micrograms.,c~rbon
‘BLANK FACTOR = 33.37098 / 10.99707 =;., +3.lE+OO ug/min Carbon

,,,,

SAMPLE RESULTS: ;“

( 595.2 - 33.8706 )(1)1(200) = ‘. ~ +2.807E+O0 g/L Carbon
( 595.2 - 33.8706 )(1)/(200):(12) = +2.339E-01 Molar Carbon
<<<< WARNING - BLANC VALUE EXCEEDS i. 5 ug/min Carbon! !1!!>>>>



.
..>,, .,., .,,,...::..,

HNF-tf34!3REV. o

TIC- T:)TAL INORGANIC CARBON” ANALYSIS REPORT
TIC~OC REV, 2,.0

Sample: .BLK 1

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
1-7
18
19
20
21
22

Date; 0@~20/98, Time : 22:58:18
,,,,..;-:-. ,.+..

1 u:. ,,.,>., Analyst : ,SL HOOD
1 :,. Flin Readings . 22

Max Readings . 22..,
.65 ug/rninu~e’C. . ,:. % Difference = 10

Ana.ysis Time .=.= Ccmzlometer ==.= % Difference =.
0.51 0.30 0.00
1.01 ,. .... . ‘?.~o 57.14
1.50 .,. .....

~.:40
50.00

2.0,0 +.,.,f,, ,,.2..io : 33.33
2.50 ‘ ‘..’2.,,70 22.22
3.00 3.20 15.63
3.50 3.80 15.79
4.00 :,,.,..’, ,;:,4,..20 9.52
4.50 ...., .?4.60 8.70
5.00””” ..5.10 9.80
5.50 ,,5;40 “ 5.56
6.OQ ,,:5.70 5.26
6.50 ....;;:..., ,6.10 , 6.56
7.00 6.40 4.69
7.50 . 6.80 5.88
8.00 -7.10 4.23

7:40 4.058.50 ~~~ :.:7 70
9.00 3.90
9.50 s ...... :; 8‘:1,0. 4.94
LO.00 “.,8;40 3.57
.LO.50 ,8.70 3.45
.L1.00 9.00 3.33

USER INPUT BLANK VA:LUE
BLANK VALUE = 7.14 3096 micrograms .ca~bcm
BLANK FACTOR = 7.1 $809.6 / 10,?.97C7 ,=’:<!: +6.5E–01 ug/min Carbon

+1.9E+O0 g/L Carbon
+1.5E-01 Molar Carbon

SAMPLE RESULTS:
‘>,,:

( 9 - 7.3.46826 )(1)/(1) =
( 9 - 7.146826 )(1)1(1)(12) = ,:.: ::!”..:”;

.,‘.
,.,.,.,.

Sam~lLe Run By: —_—-—
.~L HOOD ,... ... 00001

.>,. ,
,>

,.. ,14’7 ’:, “.:
.’,,.. ,’,.’



H$/F-lw REV. O...,+,
f ;’ ,: .,.’”“’”

TOC- rOTAL ORGANIC’” CARBON ANALYSIS REPORT
TICTOC REV.2. O,..

Sample: BLK 1 Date: 08/.20/9.8; Time: 23:11:49,.,. ,,,.-:. ,.
,..,,.., ....,’,

Sample Size = 1 UL ., Analyst : SL HOOD
Dil Factor =1

. .. .
Min Readings . 22..

Blank ID # = Max Readings . 22
Blank Value,= 3.C3 ug/minute C ,. ““ % Difference = 10,. ,,

== Reading ==== Analysis Time ==== Couiom6ter ...= % Difference ==
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

0.51
1.01
1.51
2.0,1
2.51
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
Lo.oo
10.50
11.00

0.40
0.70

... ..,..,1.60
.:’.,.,,,.,.,:,,440

8:90
: 12.60

15.20
., .:., .17:20

...... 18,.50,,,.
.“ 1’9.80

2~:50
2i.20
21.9’0

“ 22.60
,, 23:20

23.80
24.30

,, 24.80
.,. ‘25.3.0
., ,.25;90

26.3’0
26:80

,’ .,,.., ... ,.
,, .,,..

.’.,.

0.00
42.86
56.25
63.64
50.56
29.37
17.11
11.63
7.03
6.57
3.41
3.30
3.20
3.10
2.59
2.52
2.06
2.02
1.98
2.32
1.52
1.87

USER INPUT BIJINK V21LUE
BLANK VALUE = 33.E7098 micrograms carbon
BLANK FACTOR = 33.37098 / 10~99707. :=’.:, +3.lE+OO ug/min Carbon

,.,
SAMPLE RESULTS:
( 26.8 - 33.87962 )(1)/(1) = ..,:’ < 5.00 E-3 g/L Carbon
( 26.8 - 33.87962 )(1)/(1)(12) =. < 4.17 E-4 Molar Carbon
<<<< WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon! !!!!>>>>,,

,.

Sample Run By: ..—— ..—
SL HOOF; 00001



,:.,, .,’
...., .,,

l-iNF-164.5 REV.O

TIC- T3TAL INORGANIC CAIL@f ANALYSIS REPORT
TICTOC REV 2.”0

,.. .

Sample: S98TO02422 Date: 08/20/98 Time : 23:33:22

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

..,.,
1 U.i .,. ~ Analyst :
1.

SL HOOD..:,..;...
Min Readings = 22
Max Readings . 22

.65, ~g/minute C ‘“ ‘. % Difference . 10

Ana.Lysis Time ..== Coulometer .=== % Difference ..
0.51 0.70 0.00
1.00 ‘: .,.., 1.,!)0 30.00
1.50 ““”1,80
2.00 .,.-’ ““’ 9..70 ..
2.50 :38.<80
3.00 ,,79,4(3

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
LO.50
11.00

114.60
...,,.,~,.139.40

154;.20
162,80 ~
168.50
172.60
174.20
176.20
177.40
178.60
179.40
1..30.20

. ...... 180,80
, .. 181.;40

181.80
182.30.. ,, ,,

.,/,,.,:.

. . ., ,,., ..,,,.

:.. .

USER INPUT BLANK VALUE ..,.,
BLANK VALUE = 7.14:3096 micrccjzams caibon
BLANK FACTOR = 7.1,4809:6 ~, 10~99707

SAMPLE RESULTS:
( 182.3 - 7.148651 )(1)/(1) =
( 182.3 - 7.148651 )(1)./(1)(12) =“

=.. +6.5E-01
,.’

44.44
81.44
75.00
51.13
30.72
17.79
9.60
5.28
3.38
2.o3
1.26
1.14
0.68
0.67
0.45
0,44
0.33
0.33
0.22
0.27

ug/min Carbon

+1 752E+02+1”460E+01 9/L carbon
‘., Molar Carbon

..
:.:..,.

SamEle Run By: ——. - -—.
,,:SL,HOOD :, 00001



.“,.:. HNF-tM.g REV. o
.

.“: ‘“
TOC- TOTAL ORGANIC’ CARBON ANALYSIS REPORT

TIcTOC REV:2.0,;.

Sample: S913TO02422 Date: 08[2~4~,<::C Time: 00:47:01
.:‘~,

Sample Size = 1 u, ‘.. ‘.,.:l,,~inalyst : SL HOOD
Dil Factor =1 i’4inReadings = 22
Blank ID # =

. .,
Max Readings . 22;.,

Blank Value = 3.0:1 Ug/minute C ,,- ~ % Difference . 10

1
2
3
4
5
6
7
5
9

10
11
12
13
14
15
16
17
18
19
20
21
22

.,.,
== Reading ==== Ana’!ysis Time .=== Coulorneter ...= % Difference .=

0.51 0.4,0 0.00
1.01 ,0.90
1.51 .:,,,+.$O -

2.0,0 ,. ‘ . ,“......l~.6O
2.50 . ,, :’4~:30

3.00 .71.10
3.50 99.70
4.00 10*,,,6O
4.50 ‘: :::,’:” ‘109;EO
5.00 115:13,0 .
5.50 ,’, 119:20

6.00 12?..80
6.50 125.50
7.00 126.30
7.50 .130;50.
8.00 13?.10
8.50 133.70
9.00

.
13,5.30

9.50 . ‘, : :37,00 ,.
10.00 , ,139.30
LO.50 139.70
L1.00 140’.90

55;56
50.00
86.76
67.85
40.51
21.61
10.73
7.47
4.77
3.27
2.93
2.15
2.18
1.53
1.36
1.20
1.18
1.24
0.94
1.00
0.85.,,

... .”,...”...‘ ... .. .....,., :. . ..
,, ,~..’,.. . ...,.;.

...,,,,

,’, .
,..’

,,
...

USER INPUT BLANK V2,.LIIW ....

BLANK VALUE = 33 .67098 :microgranis’ carbofl:
BLANK FACTOR = 33.37098 / 10.:,99707 ;.=”.[:’ +3.lE+OO ug/min Carbon

-l.,:i...
SAMPLE RESULTS:
( 140.9 - 33.87361 )(1)/(1) = ‘. ‘ +1.070E+02 g/L Carbon
( 140.9 - 33.87361 )(1)/(1)(12) = ,.,;,~ +8.919E+O0 Molar Carbon
<<<< WARNING - BLANK VALUE EXCEEDS 1’:5 ‘,ug/min Carbon! !! !!>>>>

,:..;.

;’

Samgle Run By:
,,
.:

Si Hool-”“--: 00001
,,

55 ““ Iw.1= }.ow~ / ,
~~..:,.:+q@.. .::



HNF-IW REV. O

TIC- TOTAL INORGANIC. CI@BQN ANALYSIS REPORT
TICTOC REV 2:0

Sample: S98T02422 DIP Date: 08(2;[.98 Time: 01:13:52
:,, . ..f.;...

Sample Size = 1 U:lr ,.:.,,. Analyst : SL HOOD
Dil Factor =1

,,
Min Readings = 22

Blank ID # = Max Readings . 22
Blank Value = .65 ug/minAte.C ‘ % Difference = 10

== Reading ====

i
3
4
5
6
‘i’
i
9

10
11
12
13
14
15
16
17
18
19
20
21
22

Analysis
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

.,..
Time ===& Coulimheter ==.= %

. 0.30
0.70
1.40

..,. 8).50’;.. :““.,:.,.....
““,38.60
“61.20
116:90

“140.60
.,.::.,. 25&.60, ,..:

i62.”io ~~
167:10
170.40
172.70‘,
174.60

,.:., ‘175:..80”:
176,70
177,70
178.30

Difference .=
0.00

57.3.4
50.00
83.53
77.98
52.46
30.54
16.86
9.06
4.63
2.99
1.94
1.33
1.09
0.68
0.51
0:56
0.34
0.39
0.33
0.28
0.28

.,.,,

,,.,,;,..
.,.

,’ :,
USER INPUT BLANK VI,XJS .

.,.,

BLANK VALUE = 7.143096 micrograms carbon’.
BLANK FACTOR = 7.1.18096 / 1’0.99707” :=’’.::~”,+6.5E-01 ug/min Carbon

........!,.,..

SAMPLE RESULTS:
( 180.6 - 7.147401 )(l)i(l) = .:: :! +1.735E+02 g/L Carbon
( 180.6 - 7.147401 )(1)/(1)(12) = :,’ ,’ +1.445E+01 Molar Carbon

.-..:,,, ..
,’.,.,

Sam&le Run By:
.SL KOC)D 00001

,,
,.
,,

55< Id= ‘“o’% ,,. ,. ,:,& :
,,. . ....: .,,,..,



TOC- ‘:.’OTAL

Sample: S98T02422 D~.’P

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

1 U:l,,
1

.:.
, .,,. . ... . .... .,, ,!...... HNF-1645R~v.o

ORGANIC CARBO16 ANALYSIS REPORT
; TICTOC REV’2;0...

‘,

Date”:”,08/2~99~,:‘ Time: 01:31:06
,.... .,
. ,, Analyst :,. SL HOOD

.... Mb Readings = 22.,.....
Max Readings = 22

3.0! ug/minutieiC “~ % Difference = 10
,.

AnaLvsis Time ==== Couloineter ==== % Difference ==
;.51
1.00
1.50
2.0,0.
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
9.5.0

:.0.00
:(0.50
‘11.00

0.00
100.00
87.50
88.41
68.99
38.62
21.54
10.72
7.26
5.18
3.76
3.01
2.70
1.97
2.07
1.68
1.51
1.34
1.12
0.97
1.10
0.88

:.:

;..,
.,,’, :

USER INPUT BLANK Vi?,:JUE ; ‘
., .

BLANK VALUE = 33 .@ 7098 .micrograms:dik&~
BLANK FACTOR = 33.37o98 /10.99707, =...{... +3.lE+OO ug/min.Carbon

,,,,

SAMPLE RESULTS: -.,.

( 147.2 - 33.87589 )(1)/(1) — ,.

( 147.2 - 33.87589 )(1)/(1)(12) ~ “}. ‘
+1.133E+02 g/L Carbon
+9.444E+O0 Molar Carbon

<<<< WARNING - BLANK VALUE EXCEEDS 115 ug/min Carbon! !!!1>>>>

S5 -=



. .
HNF-I W REV. O

TIC- TCTAL”’INORGANTC ”@IiBON ‘ANALYSIS REPORT
,!TICTOC REV 2:0

SamDle: S98T02422 SIK Date:,:fJ8,f2Zj9&~” Time: 01:46:07

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

,.....’,:
1 u:. .\ Analyst : SL HOOD
1 .,. y“ Min Readings = 22

Max Readings = 22
.65 ug/minutie C ; ~~ % Difference = 10

,. ”>,, !.,. .
Ana:.vsis Time ~=== Coulometer ==== % Difference ==

6.51 0.40
1.01 0.90
1.51 2.10
2.00 “’. .. ‘“:!23’,50’
2.50 .. ... : ,99:~,l,o
3.00 209.20
3.50 , 3,QQ.?O
4.(30 ,,,,, . ,.:.,3,65:.30
4.50 ...,.: 408,70
5.00 ‘“ 435.30
5.50 450,70
6.00 460.20
6.50 “’:”.: 466.20
7.00 “ .. ,470.:,60
7.50 : : 47.3.50,
8.00 476.00
8.50 477.30
9.00 478.70
9.50 ‘ :.. “479.90

:.0.00 .-480:90
:.0.50 481.80
..1.00 482.60

0.00
55.56
57.14
90.23
78.30
52.63
30.48
17.63
10.62
6.11
3.42
2.06
1.29
0.93
0.61
0.53
0.27
0.29
0.25
0.21
0.19
0.17

.; .’::’.
,.;,,.,,

...
... .,
.,, ,.. ...

,,. .
USER INPUT BLliNK VXZJS
BLANK VALUE = 7.143096 ,micrograms carbon”’
BLANK FACTOR = 7.1$8096 /“10.93707””:,=. : +6.5E-01 ug/min Carbon., ,.

SAMPLE RESULTS:
( 482.6 - 7.1487 )(L)/(i) =“ .. :., +4.755E+02 g/L Carbon
( 482.6 - 7.1487 ){L)/(l)(l?)= r +3.962E+01 Molar Carbon

Sam$le Run By: — _—.
SL HOOD “ 00001

55z \wk ‘k(=, + .?o~ ~.,mflf>-D
153 ‘.’””“



““”L,- HNF-l&ttj REV. Q.“: ,,,,..,...,. .: ’.. ,; ’...;. ..; -,
TOC- ‘:1’OTIWORG.&C C&ON’ ALYSIS REPORT

TICTOC R~V’2”.~0

.’”’

Sample: S98T02422 SI’K Date: 0,8/21~$$., Time: 02:00:01

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

. ... , ,,. ..-,;:
1 U:l, .!,,., Analyst : SL HOOD
1 .<:\..~ Min Readings = 22

Max Readings = 22,..3.0~, ug/minute c, ; % Difference = 10

Anal.vsis Tim’e ==== Coulometer ==== % Difference ==
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

“LO.00
.LO.50
L1.00

.,..,

, :: ,

0.00
50.00
67.57
91.57
71.47
40.12
19.61
10.20
5.85
3.64
2.44
1.81
1.28
1.10
0.97
0.77
0.61
0.60
0.60
0.44
0.50
0.48

uSER INPU’I BLANK V2,LUE “ .,’ -“.
BLANK VALUE = 33 .E7098’.micrograms. C&i?bon:.
BLANK FACTOR = 33.37098 / 10.99707 “.,~,~, +3.lE+OO ug/min Carbon

,.:..., .,..
SAMPLE RESULTS: ,,. .
( 440.9 - 33.87074 )(1)/(1) — ... , +4.070E+02
( 440.9 - 33.87074 )(1) ](1) (12) = ..’:., “

g/L Carbon
+3.392E+01 Molar Carbon’

<c<< WARNING - BLANK VALUE EXCEEDS l,5:ug/min Carbon! !!!!>=.>>
,, ,,

,,

Sample Run By:
s:[,HOOD’ 00001

,,

,



‘:”/
HNF-ltw REV. o

. .,

TIC - TCT= ~~INORGANI ~ -ON ~ ALYSIS REPORT
TICTOC’kEV: 2‘.o

,.,

Sample: S98TO02423 ‘ Date: 08/21 /9.8~ Time: 02:14:22.. . ...-<,,;-,.:.;.....,.

Sample Size = 1 u:l!
,..,.

Analyst : SL HOOD
Dil Factor =1

,..\ ..
‘, Min Readings = 22

Blank ID # = ‘.....,.Max Readings = 22
Blank Value = .65 ~g/minUte c : “~.~ : % Difference = 10

,:.;.

. . Reading
1
2
3
4
5
6
-1
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

“!==== Analysis Tim& ~-i= COU1O” eter ==== % Difference ==
0.51 0. 0
1.01 2, 0
1.51 ““3’?0 ‘
2.o”i :.”: ,:. 12.”..3:..

/

2.51 ‘.‘.’”‘“(.;k2’; O
3.00 ’82. 0
3.50 114. 0
4.00 .’: : :13?: o
4.50 .:..:.,..,-.“-- i%49.’ o
5.00

I

.,,15!?.o
5.50 161. 0
6.00 164. (I ~~~
6.50. } ‘ 16?. o r

7.00 ‘“

!

,168. 0.
7.50 .l’ ““..:’ 1?0:.0
8.00 1.7Z. o
8.50 172:,0
9.00 i72.~o
9.56 “ .’173...0.

1..0.00 : ““ “,194:;0
:LO.50 “174. o
.L1.00 !175. 0

. .
.. .“

, .,,,. ... ..

‘., . ,.’,:.,
,,> . .
.’.::,

,,
,,”.

USER INPUT BLANK VALUE i
BLANK VALUB =

~~ “1

7.143096’.micrograms Cakb;
BLANK FACTOR = 7.1.!8096 /“10..99707 :=:.,..””,,

,,...’ .,,,..,
SAMPLE RESULTS: .’;.;
( 175.4 - 7.149241 )(1)/(1) =’ :. .,.,

( 175.4 - 7.149241 )(1)/(1)(12) = .“ :
,,.,

+6.5E-01

0.00
55.00
37.50
73.33
71.43
49.03
28.10
16.35
8.30
4.84
2.97
1.88
1.43
0.95
0.76
0.58
0.58
0.40
0.40
0.34
0.34
0.34

ug/min Carbon

+1.402E+ol “L carbon
+1.683E+02

Molar Carbon

“L””*Sample Run By:



TOC- “?OTAL

Sample: S98TO02423

Sample Size = 1 u..
Dil Factor =1
Blank ID # .

HNF-1645REv.o

,:.: ..,,,.’::,’..
ORGANIC CARBON ANALYSIS REPORT

,TI~TOC REV”2.~.O

Date: ,08,/21j@.,J, Time: 02:29:10
,, ....)., .,, .,:,,

“:”,,., .,;,.,, Analyst : SL HOOD
.,,.,.: ,. Min Readings . 22

:: Max Readings = 22
Blank Value = 3.0~1 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
0.51
1.01
1.50
2.00
2.5,0
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
LO.50
L1.00

. . 122.
125.80
128.40
.13L.1O
133.20

. r.,1~’5;4-o
137.,50
~,39.30
141.40
143.00

% Difference —-—-
0.00

50.00
68.42
85.21
55:92
27.03
12.96
8.66
5.63
4.57
3.63
2.93
2.93
2.31
2.02
2.06
1.58
1.62
1.53
1.29
1.49
1.12... . .,.., - ,,,.,.’

.,.
.... ,,1
,.,:. .

,,, . ,.’
:?, ,

,:
USER INPUT BLANK VALUE
BLANK VALUE = 33.<17098 micrograms c?.kbon:
BLANK FACTOR = 33.97098 / 10,99707 ,’= “:”: +3.lE+OO ug/min Carbon.,

“.,,,
SAMPLE RESULTS: .,:.
( 143 - 33.87638 )(1)/(1) = ‘“. +1.091E+02 g/L Carbon
( 143 - 33.87638 )(1)/(1)(12) = ., “. +9.094E+O0 Molar Carbon
c<<< WARNING - BLANK VALUE EXCEED.S 1 15 ~u~/min Carbon! !!!!>>>>

-

Sample Rtin’By: ‘--,—— -
SL.1-IOCD 00001



,,, .
HNF-1645REV.()

,.
i{,. .........

TIC- T~CTAL INORGAN~”C C&#ON ANALYSIS REPORT
TICTOC REV2. O

Sample : S98T02423 DL’P Date: .0@12~198° Time: 02:45:01$,.

Sample Size = 1 U:l.p Analyst .: SL HOOD
Dil Factor =1 Min Readings = 22
Blank ID # =

. ,.,,
Max Readings = 22

Blank Value = .65 ug/miiwie C,.; % Difference = 10
.;. :.. . .. ...,

== Reading ==== Analysis
1 0.51
2 1.01
3 1.50
4 2.00
5 2.50
6 3.00
7 3.50
8 4.00
9 4.50

Time .=== Coulometer ==== % Difference ==
1.00
1.90

:, .2...s0.,,.,,,:.,-,., ,,.:,~,{6,.jo, .

26.10
61.20
96.90

.,<.,$..:!:....,~~~...go

140.00
10
11
12
13
14
15
16
17
18
19
20
21
22

5.00 150.20 ,.
5.50 156.20
6.00 160.40 . .
6.50 .’ 163.50
7.00 “’ 165.’30
7.50 : : :.166.’90
8.00 168.20
8.50 169.20
9.00 “ .170.10
9.50 . “’”” 1:70,.’90.

:.0.00 171.50
:.0.50 172.2Q
:11.00 172.80

0.00
47.37
32.14
54.84
76.25
57.35
36.84
21.16
12.21
6.79
3.84
2.62
1.90
1.09
0.96
0.77
0.59
0.53
0.47
0.35
0.41
0.35.:; !,..,

,.-. ,: ’... ,.. .

.$ ;,,;,

!..’,

....,.
,..:..

:.
“.,.,.,,.,,,,,,.. ... . ...

,,:

USER INPUT BLANK VI!(LUB
BLANK VALUE = 7.143096 micrograms carboc-
BLANK FACTOR = 7.1,18096 /’.10.9.9707.,= ‘ +6.5E-01 ug~min Carbon

.,,
SAMPLE RESULTS:
( 172.8 - 7.1487 ){1)/(1) = .’: +1.657E+02 g/L Carbon
( 172.8 - 7.1487 )[1)/(1)(12) = ::: +1.380E+01 Molar Carbon

SamEle Run
..’.

By: ‘.
sL H~~D 00001
,“

,.:,,

‘%+ = J-+, :’ ‘, : w“’’’:.::’”



,.. . FINF-l&N REv.O,.:,,,,,. .. ,, ,. :., . .
.:.i. :,’::. !.,,,.

TOC- ‘[OTAL ORGANIC .CARBON ANALYSIS REPORT
TICTOC REV-2,.O.. .

,,...,

Sample: S98T02423 DIP Date.: i8121[~8.,:’”. Time: 02:58:31...........
‘.........:,..

Sample Size = 1 u;., Analyst :h,, SL HOOD
Dil Factor = 1 :,. Min Readings = 22
Blank ID # = ,~,~ Max Readings = 22
Blank Value = 3.Oi ug/m@Ce .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 ==== Cculometer ==== % Difference ==

0.51 .:0..60 0.00
1.001.01 :’ ., ..l.9.... 40.00

1.50 ,... .-.... . 47.37
2.OO ..;’ “:...:?.60
2.50 .32.70
3.00 6il10
3.50 ‘42.10
4.OO ;, .. ..........941.60

.103:”604.50 ; “. ~og:eo
5.00
5.50 114:96
6.00 119.10
6.50 .,,I 122.70
7.00 125.00
7.50 ‘ 1’49.00
8.00 131.60
8.50 ,. 134.40
9,00 , ~36.-60’
9.50 .’ 138.90

..0.00 A4J-.DO
:LO.50 ‘142:80
‘L1.00 :44:50

. . . . ,, ..:,,,” ‘...,
,.,,

,,

.,.
,.,.

80.21
70.64
46.48
25.58
13.21
8.69
5.65
4.44
3.53
2.93
2.62
2.33
1.98
2.08
1.61
1.66
1.49
1.26
1.18

ug/min Carbon

,.
USER INPUT BLANK V2,LUE ~
BLANK VALUE = 33.67098 micrograrnsc+~ha~:
BLANK FACTOR = 33.37098 / 10.99707 .=’:. +3.lE+OO

..
SAMPLE RESULTS: .;:”
( 144.5 - 33.87638 )(1)/(~) - :“, ‘“ +1.106E+o2 g/L Carbon
( 144.5 - 33.87638 )(1)/(~)f12) ~ “’ :“ +9.219E+O0 Molar Carbon
<<<c WARNING - BLANK VALUE EXCEEDS l’~,5ug/min Carbon! !!!!>>>>

. .

Sam~,le Run By;
SL HOOD,. 00001

55: Hw@ ={nJ” ‘::.:
,l@’.””



/..
HNF-1645 REV, O

TIC- TCrAL

Sample: S98TO02424

Sample Size = 1 uI.,
Dil Factor .1
Blank ID # =

([;’ ““

‘ $INORGANIC CAF”QN ANALYSIS REPORT
TICTOC R 2.0

) . .

.’ ..

Date; 08(2iji?:” Time: 03:12:53,.

Analyst : SL HOOD.“i
Min Readings = 22,’
Max Readings = 22

Blank Value = .65 ug/minute’.$,, ,.% Difference = 10
,“!’

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

.= Reading ==== Ana:,.ysis Time ==== C&lometer ==== % Difference ==
1 0.51 0.00

36,361.01
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

:.0.00
‘.0.50
“.1.00

..,. .,.. ,,

, .,,

. . ....’

1.40
:2.20

..t:3.:~o.

I

ii+’.:lo
,~~.~lj
89.00

.~2~.Bo
ld3”.’oo
i55.30
i62:60
467.GO
170.00
172.,20
J73’80

$75.10
+76.20
+77.20

j;::::
.+79..20
+79.90

++

~,;,.
!..;

..

,..,.

,..

USER INPUT BLANK V2’JJE
BLANK VALUE = 7.143096 micrograms ca~bo~
BLANK FACTOR = 7.118096 / 10.99707. :=::.::.”..+6.5E-01 ug/min Carbon

,,. . .
.-.,-..:

SAMPLE RESULTS:
( 180.4 - 7.149246 )(1)/(1) = ‘;;/.’..
( 180.4 - 7.149246 )(1)/(1)(12)=..,.”:: “

,,.

+1.733E+02 g/L Carbon
+1.444E+01 Molar Carbon

33.33
76.60
70.25
46.74
26.93
14.83
7.92
4.49
2.63
1.76
1:28
0.92
0.74
0.62
0.51
0.39
0.45
0.33
0.39
0.28

,

::.
,.

...
Sample Run By: : ~—.—

,SL HOOD:;”., 00001

W&= l.~a~~ ; . 1+9.”,.:!’<
.,..,..,,’..



TOC-

Sample: S98TO02424

,,.,.,.
.. .. .. .. ‘. .,, HNF-Iw REv.().“” .,. . ..”.

TCTAL ORGAWSC CARBON’ ANALYSIS REPORT
TICTOC REV 2.?

,,,
;..,,:!,

~ate(: .@,,2iyg8,. Time: 03:25:23
.,,.:.-

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

“..
1 UL ~~~Analyst : SL HOOD
1 Min Readings = 22

‘, Max Readings = 22
3.08 ug/tninute”C” ‘ % Difference = 10

Anal’,,sis Time ==== Coulometer ==== % Difference ==
i).51

:..01

“L.50
:2.00
:2.50
3.00
1.50
1.00
1.50
3.00
5.50
6.00
6.50
7.00
7.50
8.00
8.50
9.00
9.50

:10.00
::0.50
:1.00

,“0.60
1.20:,..,>.,.. 3.50

,,.......’ ::21.40
“, .. 52: 50

78.00
93;58

,...,‘t@i’:’.io
~lo.20
116.00 .

,, ... .,,,,.
....: ,.,,., ;

-...,, :.”

,. ., .;, .,, ...

USER INPUT BLANK VA.!,UE :
BLANK VALUE = 33.8’ro98:micr09rams’ c~@@’
BLANK FACTOR = 33.17098 / 10.99707 :=’ : +3.lE+OO

0.00
50.00
65.71
83.64
59.24
32.69
16.58
9.57
6.17
5.00
3.65
3.14
2.66
2.44
2.17
1.98
1.66
1.77
1.33
1.45
1.29
1.14

ug/min Carbon
,.

SAMPLE RESULTS:
,,,;

( 148.9 - 33.87379 I(l)/(l) = .:~’:” +1.150E+02 g/L Carbon
( 148.9 - 33.87379 )(1)/(1)(12)’= “;’: “. +9.586E+O0 Molar Carbon
<<c< WARNING - BLANK VALUE EXCEEDS 1: ~’.ug/min Carbon! 1!!!>~zs

------ .= ... .:.



,’
HNF=1645 REV. O,. ......:..!-...

TIC- TOT.;iLINORGANIC ..CARB?N ANALYSIS REPORT
TICTOC REV;2. O

.:..
,.,.,,:~

Sample: S98T02424 DUE
~ate!Lag&&_8 ,

Time: 03:38:06

Sample Size = 1 UL , .. Analyst : SL HOOD
Dil Factor =1 Min Readings = 22,,.’
Blank ID # = .,,,. Max Readings = 22
Blank Value = .65 ~ig/rninute”’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 ==
(.51 1.60 0.00
:,..01 , .’3.10 48.39
:1.50 ..: -’:$4.70 34.04
;,:.00 ,. .,,/: .,.15:50 69.68
j!.50 ..’.; ;48:60 68.11
:!!.00 .,89.80 45.88
:;!.50 3,24,.30 27.17,.,:’’...1,,,~
.!1.00 ,.,,...+45 .50 15.26
4.50 158...00 7.91
;.00 165.80 ~ ~ 4.70
1.50 170,30 . 2.64
1:.00 .173.40 ~~ 1.79
,:;.50 : ‘:...: .,176.:0.0 1.48
“.00 177.40 0.79
“7.50 :. :. 178.70 0.73
1),00 179.8Q 0.61
1).50 18!3.80 0.55
!).00 .“181”.5Q 0.39
).50 :, , “,182..’30 0.44

~fl).oo : .183 .00 0.38
1 ).5,0 183.60 0.33
11..00 ..,.::., :184.?o 0.33

.,,,, .$ “.”’.”’.’

.,, .
.,
.’, .”

‘,.’ ‘,’ /
.,’ ~

.,,,

USER INPUT BLANK VWUE.
,.,,.:,,

BLANK VALUE = 7.14$!096 microgram ~a$bozl”.
BLANK FACTOR = 7.14809,6 / l@.99707. .“=; ‘ +6.5E~Ol uq/min Carbon

.,,,
1

SAMPLE RESULTS:
( 184.2 - 7.148046 ‘(~)/(1) , ‘. “ (
( 184.2 - 7.148046 ‘I(1)/(1)(1~) .= ~

+1.771E+02 g/L Carbon
+1.475E+OI Molar Carbon

.,
:.

Samp.e Ran By: : .,.,.

SL HOOD-. 00001



TOC- TClrAL

! .. . . . ‘,..
. . ..., )..

ORGANIC CARBON ANWYSIS REPORT
TTCTOC REV 2,0

HNF-1645 REv. o

Sample: S98T02424 DU1.’

Sample Size = 1 UL
Dil Factor =1
Blank ID # =

Datej ,0.8/21/~’B Time: 03:51:23
,.,,

.‘. ...”..’...’, Analyat : SL HOOD::.~..-
Min Readings = 22
Max Readings . 22

Blank Value = 3.08 ug/minutle C , “’. % Difference = 10

4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

:;.00
::.50
:;.00
:J.50
:.00
.,L.50
!;.00
!;.50
,;.00
;.50
7.00
7.50
3.00
3.50
9.00
9.50

10.00
30.50
11.00

I
== Reading ==== Analysis Time) ==== Coulorneter ==== % Difference ==

1 :.51 .j 0.60 0.00
2 :1..01 , :;:’: -’1.-.20” 33.33
3 1..51 ““2.40 50.00

80.65
69.46
42.41
21.93
11.30
7.62
5.33
4.12
3.27
3.16
2.56
2.13
1.95
1,77
1.74
1,64
1.42
1.33
1.12

.. ,.,, ... .,,,.,

,, ,,. .

,,

USER INPUT BLANK VRI,UE ; .“. “’”:
Bm VALUE = 33.8’:’098 micqograrns carbon”
BLANK FACTOR = 33.~17098 / ~0.99707 .= +3.lE+OO

>..,
ug/min Carbon

SAMPLE RESULTS: ,.,. ‘,

( 151.8 - 33.87079 (1){(1) I
( 151.8 - 33.87079 (l)r(l)flz). = “: ‘

+1.179E+02 g/L c~~bon
+9.827E+O0 Molar Carbon

<ccc WARNING - BLAN!C VALUE EXCEEDS 1.5 ug/min Carbon! !!!!>>>>.,

::



worklistalztaVersion1.005115196
l+~F-l(MJ REV. O

081261980&47
Page: 1

LABCORE Completed Worklist Report for Worklist# 25688

Analy* .slh Instrument TOCO1 Book#

Metho& Rev/Mod

Worldht Commenti TOC-01 FORER-311 GRAB SAMPLES RTS

Seq Type Sam@# R A Test Malrix Actual Found DL or Yield Unit

Final page for worklist# 25688

,.--- X’.26 -YY
Analyst Signatore Date Date

Reviewer ignature ~Date~

Um”tsshownfor QC (BLK/.8KG)may not rglect the actual units.

I.(X3



08119[9813:36
A-0004-I

LABCORE Data

HNF-1645 REV. O Page: I

Entry Template for Worklist# 25688

Analyst: ~Instrument: TOCO1 Book# Jli@ /2 .g

Method: LA-344-105 Rev/Mod E ~

Worldkt Commenti TOC-01 FORER-311 GRAB SAMPLES RTS

TOC-01

TOC-01

S98TO02422 O TOC-01
Analytes Requested: TOC- 01

S98TO02422 O TOC-01

S98TO02422 O TOC-01

S98TO02423 O TOC-01
Analytes Requested: TOC -01

S98TO02423 O TOC-01

S98TO02424 O TOC-01
Analytes Requested: TOC- 01

S98TO02424 O TOC-01

LIQUID

LIQUID

LIQUID 98000453 ER-311 GRAE

LIQUID

LIQUID

LIQUID 98000453 ER-311 GRAB

LIQUID

LIQUID 98000453 ER-311 GRAB

LIQUID

S Type Sample# R A Test Matrix GrouP# Project

1 BLNK

2 STD

3 SAMPLE

4 DUP

5 SPK

6 SAMPLE

7 DUP

8 SAMPLE

9 DUP

Final page for worldist # 25688

Data Ent~ Comments:

Analyst Slgnatnre Date

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

164



Data EnteredBY . A o JRO Date: ,08126198

&#
r

Date: f$-

BLANKWBIREV2.0 /-” 3441@SM

SIGNATURE A!30VE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT
COMPLETED;VERIFIED THE CALIBRATION/ANALYSIS ON PAGES tiTOfi.

l:\344105\OUl125688.WBl
‘R3

08:36:34



WORKBOOK PAGE STD2
H~F-l&$!$ REV.O

0 pg of Carbon/mL = (CI-C2) ● DF ● DDF / VI

N/A Method Detection Limit (pg/mL) = 1 pg C * DF ● DDF / VI

“led Detection Limit in vg/mL 5.50E+OI. . . .
lmL 3.00E+03
llmL 3.00E+03—

Data EnteredBy JRO Date 08126196

Signature of Chemist Date I
S7ANDARD.WE1REV2.0 S44105ML

l:\34410~OUlY256S8.WBl ‘8”W3G 003727



HNF-llj& REV. o

pg of Carbon/mL = (CI-C2) * DF * DDF / VI

Method Detection Limit = 1 pg C * DF ● DDF I VI

SignatureofChemist ‘
SAMPLE.WB1 REV 2.0 s44105ML

08i26/98 ~~~l:\344105\OUlV5688.WBl 063808



HNF.l@tj REV. O

hMeth.d Detecticm Limit =1 ua C * DF” DDF I VI

Method Detection Limit in pg/mL 5.50 E+OO[
z;:

Data EnteredBY JRO Data 08126196

Signature of Chemist Date

SAMPLE.W131REV2.0 M.I1OSML

l\344105\OUlT256S6.WBl



QC Actual in pg/mL = Spike Value (pg/mL)

2C Found in pg/mL = [(C3 - C2)(SPK CF) - (CI-C2)(SAM CF)(SS CF)/(PDF)] / (SPK VOL)

‘ercent Spike Reaovery = (QC Found)/ (QC Actual)” 100

“ Actual in ug/mL 7.69E+02
Found in uglmL 6.21 E+02

‘cent Spike Recovety 80.8

DataEnteredBY: JRO Date 08/26/98

Signature of Chemist Date

WIKE.WBI RW2.O 3441C6ML

K3441c6\ou~.WBl W26,9%9I?wo5a



HNF-1645 REV. O

Iution Faotor(calculated) (DF)I l.loo~
-.. -—..

g of Carbon from Baseline
ID

98004236 n

.— u m

I
Ug of Carbon/mL = (CI-C2) * DF ● DDF / VI

SignatureofChemist
SAJ.4PLE.WB1 REV 2.0 3441@5ML

l:\344105\OUl125666.WBl 08/26/98 ~70 0641:34



HNF.1~ REV.O

WORKBOOK PAGE DUP7

~g of Carbon/mL = (CI-C2) ● DF ● DDF / VI

Method Detection Limit = 1 pg C * DF ● DDF I VI

Detection Limit in pglmL 5.50E+OO[

ki!lw
?’

of Carbon/mL 2.40 E+021.,.

Data EnteredBY JRO Data 08/26196

Signature of Chemist Date

SWPLE.WB1REV2.0 s.#105ML

l:\344105\OUl125668.WBl 061Z&7~ 0841:58



IINF-164!3 REV. O

/olume Injested in mL (V
—... ... .. . —----,-... -—....-
Digest Diiution Faotor

i TOC-04

DataEnteredBY

Signatureof Chemist Date

sAMPLE.W131REV2.0 S441C5ML

l:\344105\OUT125668.WBl
172

08/26/98 084305



HNF-1645 REV. O

WORKBOOK PAGE: DUP9

LIQUIDS
,.=in mL KS

/olume Injected in mL ( )&%%%&j
Mltion Fader (calculated) (D!)!
ligestDilutionFaotor

/lethod Detection Limit in pg/mL 5.50E+OO[
3

Data Entered BY JRO Date 081Z6196

Date

SAMPLE.WBIREV2,0 3441C5ML

l:\344105\OUlY25666.WBl
173

08/26/98 o&4333



HNF-1645 REV. O
TOC- TOTAL ORGANIC’ CARBCN ANALYSIS REPORT

TICTOC! RFX7 2.0
<<< BLANK ANALYSIS >>>

Sample: BASE Date: 08/24/98 Time: 22:13:05

Sample Size = 200 UL Analyst : SL HOOD
Dil Factor =1 Min Readings = 14
Blank ID # = BASE Max Readings = 14
Blank Value = N/A % Difference = 10

=. Reading ==== Analysis Time =.=-= ?wlometer ==== % Difference ==
1 0.51 0.00 0.00
2 1.01 0.10 100.00
3
4
5
6
7
8
9

10
11
12
13
14

1.51
2.01
2.51
3.01
3.51
4.01
4.51
5.00
5.50
6.00
6.50
7.01

0.20
0.70
0.80
?2.00
1.10
1.20
1..40
1 50
1,70
?..70
:L.80
2.00

50.00
71.43
12.50
20.00
9.09
8.33

14.29
6.67

11.76
0.00
5.56

10.00

BLANK VALUE =
BLANK FACTOR =

2 micrograms es:}.c:
2 / ‘7.005005 .. +2.9E-01 ug/min Carbon

Sample Run By:
[j,,*:%-,-...ti 00000

t74



HNF-1645 REV. O

TOC- TOTAL

Sample: STD

Sample Size = 200 UL
Dil Factor = 11
Blank ID # = BASE
Blank Value = .2855102

== Reading
1
2
3
4
5
6
7
8
9

10
11
12
13
14

==== Analysis
0.51
1.01
1.51
2.03.
2.51
3.01
3.51
4.01
4.50
5.00
5.51.
6.01
6.51
7.00

Date: 08/24/98 Time: 22:33:22
,,,,

Analyst : SL HOOD
Min Readings = 14
Max Readings = 14

ug/minute C % Difference = 10

Tiv,e ==.::.Cw;.!_c;r,ecer==== % Difference ==

BLANK VALUE = 2 micrograms carbon.
BLANK FACTOR = 2 / 7.005005 = +2.9E-01

SAMPLE RESULTS:
( 56.5 - 1.99993 )(11)/(200}
( 56.5 - 1.99993 )(11)/(20())(1.2j ~:

+3
+2

0.00
100.00
97.98
71.39
26.38
9.44
3.71
1.82
0.90
0.54
0.36
0.36
0.36
0.35

ug/min Carbon

OOE+OO g/L Carbon
50E-01 Molar Carbon

Sample Run By!

%75



Sample: BLIZ

Sample Size
Dil Factor
Blank ID #
Blank Value

--—- Read@
1
2
3
4
5
6
7
8
9

10
11
12
13
14

,, HNF-1645REV.O

TOC- TOTA.J.JORC:tiYiC CA;13tiNANALYSIS REPORT
T~(Ti~C RS~~ 2’~o

Date: 38/24/98 Time: 22:58:35
.,:,.

= 200 UL Analyst : SL HOOD

=1 Min Readings = 14

= BASE Max Readings = 14

= .2855102 ug/m!w~te C % Difference = 10
..,

==== Analysis Ticficc===:=
().~1

1.01
1.51
2.01
2.51
3.02.
3.51
4.01
4.51.
5.(31
5.5i
6.01
6.50
7.00

Co,.:lxeter ==== % Difference ==
(!.20 0.00
0.5[) 60.00
0.80 37.50
1.10 27.27
1.30 15.38
;..60 18.75
1..80 11.11
1.90 5.26
2.:LO 9.52
2.30 8.70
2.50 8.00
2.60 3.85
“ 80... 7.14
2.90 6.67

BLANK VALUE = 2 micrograms carhn
BLANK FACTOR = 2 / 7.005005 = +2.9E-01 ug/min Carbon

SAMPLE RESULTS:
( 3 - 1.99993 )(1)/(200) = +5.OE-03

( 3 - 1.99993 )(1)/(200)(12} .-.

g/L Carbon

+4.2E-04 Molar Carbon

Sample Run gy: ._,..__.__...--.–
2:, fiw9 00000

176



HNF-1645 REV. O.,. .
TOC- TOTAL ORGANIi! CtiBSti ANALYSIS REPORT

~~Ic,TOCP.EV 2 .0

Sample: S98TO02422 Date: @8/24/98 Time: 23:36:59

Sample Size = 200 UL “’ “ Analyst : SL HOOD
Dil Factor = 1.1 Min Readings = 14
Blank ID # = BASE Max Readings = 14

‘/Blank Value = .2855102 ug,minu~.e ‘: % Difference = 10

== Reading
1
2
3
4
5
6
7
8
9

10
11
12
13
14

..=. Analysis Time
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

==== (’suiometer
0.40
3..50

2b:oo
42.9(I
4.9.10
53.10
~~,oo

56.20
5+5.80
57.30
57.70
3’7.90
5[3.30
58.50

--.— % Difference ==
0.00

73.33
92.50
51.10
16.70
7.53
3.45
2.14
1.06
0.87
0.69
0.35
0.69
0.34

BLANK VALUE = 2 micrograms ca:kmn
BLANK FACTOR = 2 / 7.005005 = +2.9E-01 ug/min Carbon

SAMPLE RESULTS:
( 58.5 - 1.999651 )(1.1)/(200) = +3.llE-01 g/L Carbon
( 58.5 - 1.999651 )(1.3.)/(200)(12) = +2.59E-02 Molar Carbon

Sample Run By? .--.— .-—......—s~ fio~~ 00000

172’
a



HNF-Iw REV. o
TOC - TOTAi ORGAN I,C,:CAFjB~U>.NALYSIS REPORT

TIC’TOC KEV 2.0

Sample: S98TO02422 ~uf Date: 08/25/98 Time: 02:37:07
.. ,,

Sample Size = 200 UL Analyst : SL HOOD
Dil Factor = 1.1 Min Readings = 14
Blank ID # = BASE Max Readings = 14
Blank Value = .2855102 ug/rni~ute C % Difference = 10

=. Reading =
1
2
3
4
5
6
7
8
9

10
11
12
13
14

=== Analysis Time ===.
0.51.
1.01
1.51
2.01
2.51
3.01
3.51
4.01
4.51
5.01
5.51
6.01
6.51
7.01

Cculcmeter ==== % Difference ==
0.30 0.00
5.40 94.44

33.80 84.02
.42.50 20.47
47.00 9.57
50.40 6.75
52.S0 4.00
54.30 3.31
55.60 2.34
56.60 1.77
57,30 1.22
5“:.90 1.04
58 40 0.86
58.90 0.85

BLANK VALUE = 2 micrograms ca.rlxm
BLANK FACTOR = 2 / 7.005005 = +2.9E-01 ug/min Carbon

SAMPLE RESULTS:
( 58.9 - 2.000187 )(1.1)/(200! = +3.13E-01 g/L Carbon
( 58.9 - 2.000187 )(1.1)/(200)ii2j = +2.61E-02 Molar Carbon

Sample Run By: —-. —— ..-.-
S1, H02P 00000

178



HNF-1045REV.O

TOC - TOTAL 0RG2JTIC’ C&BON ANALYSIS REPORT
TICTOC RFY7 2.0

Sample: S98T02422 SPK Date: 0!3/25/38 Time: 02:47:09

Sample Size = 200 UL Analyst : SL HOOD
Dil Factor = 2.5 Min Readings = 14

Blank ID # = BASE Max Readings = 14

Blank Value = .2855102 ug/minu.te C % Difference = 10

== Reading ==== Analysis Time
1 0.51
2
3
4
5
6
7
8
9

10
11
12
13
14

1.01
1.51
2.01
2.51
3.01
3.51
4.01
4.51
5.01
5.51
6.01
6.51
7.OC

==== Coulcmeter
0.10
9.00

46.50
26.20
61.20
54.7(3
67.20
69.20
70.60
‘71.70
72.60
73.20
73.90
‘l-i.30

% Difference ==
0.00

98.89
80.65
17.26
8.17
5.41
3.72
2.89
1.98
1.53
1.24
0.82
0.95
0.54

BLANK FACTOR = 2

SAMPLE RESULTS:
( 74.3 - 1.999952
( 74.3 - 1.999952

BLANK VALUE = 2 micrograms ,carbofi
/ 7.00500.5 = +2.9E-01 ug/min Carbon

)(2.5)/(200) = +9.04E-01 g/L Carbon
)(2.5)/(200!(12) = +7.53E-02 Molar Carbon

Sample Run BY: .... ... . ..._
~,-b:q~~~) 00000

179



H~F-16&! REV. O

TOC- TOTAL ORGAN:[C CAREK!! ANALYSIS REPORT
TICTOC i?W\7 ~ ,0

Sample: S98TO02423 Date: 08/24/’98 Time: 23:58:14

Sample Size = 200 UL Analyst : SL HOOD
Dil Factor = 1.1 ?4in Readings = 14
Blank ID # = BASE Max Readings = 14
Blank Value = .2855102 ug/rci.rmce C % Difference = 10

.. Reading
1
2
3
4
5
6
7
8
9

10
11
12
13
14

...= Analysis Time =
0.51
1.01
1.51
2.01
2.51
3.01
3.51
4.01
4.51
5.01
5.51

6.01
6.51
7.00

.-------- C::I~lcm.eter
0.00
2.50

25.40
26.50
<~,~o
q.;,~~
.;6.10
~7.lo
47.80
4.8.40
4:.~o

49.10
49.50
49. ’70

-------- $2Difference ==
0.00

100.00
90.16
30.41
11.84
6.55
3.90
2.12
1.46
1.24
0.82
0.61
0.81
0.40

BLANK VALUE = 2 micrograms ,zaxk)~

BLANK FACTOR = 2 / 7.005005 = +2.9E-01 ug/min Carbon

SAMPLE RESULTS:
( 49.7 - 1.99993 )(1.1)/(200) —— +2.62E-01 g/L Carbon
( 49.7 - 1.99993 )(1.1)/(200)(12) = +2.19E-02 Molar Carbon

Sample Run By: . ..— .———
~~ ~()~~ 00000

180



HNF-16& REV. o

TOC - TOTAL ORGANIC CAR~3W &NALYSIS REPORT
TICTOC REV 2.0

Sample: S98T02423 DUP Date: 08/25/98 Time: 00:06:55

Sample Size = 200 UL Analyst : SL HOOD
Dil Factor = 1.1 Min Readings = 14
Blank ID # = BASE Max Readings = 14
Blank Value = .2855102 ug/’minute C % Difference . 10

---- Reading ====
1
2
3
4
5
6
7
8
9

10
11
12
13
14

Analysis Time :.
0.51

%_1438,99
%.1438,J9

%-1437.9:$
~.~437,45
%_1436.99
%_1436.49
%-1435.99

%-1435.49
%-1434.99
%.1434.49
%.1433.99

%-1433.49
g-1433.o~

----- Coulmeter =-—.-

0.20
? 3(J.

2,2.40
33.~~

3-1.80
40.70
42.30
43.2C
43.80
.44.50
44.70
45.00
z~~.~o
,,~;.~o

--- % Difference ==
0.00

91.30
89.73
32.53
12.17
7.13
3.78
2.08
1.37
1.57
0.45
0.67
0.66
0.66

BLANK VALUE = 2 micrograms ::315:.w3
BLANK FACTOR = 2 / 7.005005 = +2.9E-01 ug/min Carbon

SAMPLE RESULTS;
( 45.6 --409.135 )(1.1)/(200) — +2.50E+O0
( 45.6 --409.135 )(1.1)/(200)(12) ~

g/L Carbon
+2.08E-01 Molar Carbon

Sample Run By: —-.————-
SL HOC!C 00000

181



HNF-1643 REV. O

TOC - TOTAL ORGANIC C.tiR.ti~XANALYSIS REPORT
TIC!TGC IWV 2.0

Sample: S98TO02424 Date: C8/25/98 Time: 00:24:36

Sample Size = 200 UL Analyst : SL HOOD
Dil Factor = 1.1 Min Readings = 14

Blank ID # = BASE Max Readings = 14

Blank Value = .2855102 ug/minute C % Difference = 10

== 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
4.00
4.50
5.00
5.50
6.00
6.50
7.00

Time =..= Cou~cmeter =
0.2.0
3.OU

25.50
37.10
q~.lo

45.20
4(;.90
47.90
48.70
49.20

49.60
49.90
50.3ri
50.50

------ % Difference ==
0.00

96.67
88.24
31.27
11.88
6.86
3.62
2.09
1.64
1.02
0.81
0.60
0.80
0.40

BLANK VALUE = 2 micrograms rt,.rbon
BLANK FACTOR = 2 / 7.005005 ,= +2.9E-01 ug/min Carbon

SAMPLE RESULTS:
( 50.5 - 1.999713 )(1.1)/(20C) = +2.67E-01 g/L Carbon
( 50.5 - 1.999713 )(1.1)/(200)(12) = +2.22E-02 Molar Carbon

Sample Run By:
SL HOOD 00000

182



HNF-16M REV.o

TOC- TOTAL

Sample: S98T02424 DUP

Sample Size = 200 UL
Dil Factor = 1.1
Blank ID # = BASE
Blank Value = .28551C2

=. Reading ====
1
2
3
4
5
6
7
8
9

10
11
12
13
14

Analysis
0.51
~..o~

1.51
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00

ORGANIC CARSON ?!NALYSIS REPORT
‘1’Tcwc R!?v 2.0

Date: 08/25/98 Time: 02:07:17

Analyst : SL HOOD::
Min Readings = 14
Max Readings = 14

u9/~,i=”l:?.c~? : % Difference . 10

% Difference ==
0.00

88.00
90.60
28.30
12.50
7.22
3.99
2.66
2.00
1.58
1.17
0.97
0.96
0.57

BLANK VALUE = 2 micrograms w rkan
BLANK FACTOR = 2 / 7.005005 = +2.9E-01 ug/min Carbon

SAMPLE RESULTS:
( 52.6 - 1.999713 )(1.1)/(200
( 52.6 - 1.999713 )(1.1)/(200

Sample Run By:

+2.78E-01 g/L Carbon
!12) = +2.32E-02 Molar Carbon

..-—————-.-—
S1.,HCX2:2 00000
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worklistdataVersion1.0 05/15/96
08/26/98 10:13 HIUF-IM R~o o

Page: 1

LABCORE Completed Worklist Report for WorMist# 25692

Aaalyst:jro In8truraen& UO1 Book#

Method: Rev/Mod

Worklist Connnenti @U-01 FORER-311 GRAB SAMPLES RTS

&q Type Sample#R A Test Matrix Actual Found DL or Ykld Unit

Final page for worklist# 25692

AnaIy8t Signature Date Analyst Signature Date

d~~kc
Date

Unitsshownfor QC (BLK,!8KG)may not rqtkt ths actual units.



08/19/9813:38
HNF-104S REV. O

A-0004-I
Page: 1

LABCORE Data Entry Template for Worldist# 25692

AnalysC In8trnmenti UOI Book# 33 E57

Method: LA-925-009 Rev/Mod-

Worldist Connnent: @U-01 FORER-311 GRAB SAMPLES RTS

S Type

1 STD

2 BLIJIZ

3 SAMPLE

4 DUP

5 SPK

6 SAMPLE

7 DUP

8 SAMPLE

9 DUP

Sample# R A Test

(?U-ol

@u-ol

S98TO02422 O @u-ol
Analytes Requested: U-02

S98TO02422 O @u-ol

S98TO02422 O @u-ol

S98TO02423 O @u-ol
Analytes Requested: U-02

S98TO02423 O @u-ol

S98TO02424 O @u-ol
Analytes Requested: U-02

S98TO02424 O @u-ol

klatrix GrouP# Project

LIQUID

LIQUID

LIQUID 98000453 ER-311 GRAE
, U-02E

LIQUID

LIQUID

LIQUID 98000453 ER-311 GRAB
, U-02E

LIQUID

LIQUID 98000453 ER-311 GRAE!
, U-02E

LIQUID

Final page for worklist # 25692

%.g/yfl r /46/%?
An Date lMte

Data Entry Comments:

S = WorklistSlot Number, R = ReplicateNumber, A = Aliquot Code.
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Analyat JRO Date 26-Aug-98

Signature of Chemist MJL Date

STANDARD.WBI REV 2.0 925009ML

l:\925009\OUl125692.WBl

%39
08126198 094045



HNF-1643 REV. O

-
ESULT (pg /mL) 2.99E-03

ATIVE % UNCERTAINTY 6.6

I
Result = DF “ PF ● DDF ● IR ● 1000

Detection Level = 3.70 E-OS● DF * PF * DDF * 1000

Relative % Uncertainty= Ill/ IR ● 100

Analyst JRO Date 26-Aug-98

signature of Chemist MJL Date
1

BLANK.WBI REV 2.0 925009ML

l:\925009\OUTW5692.WB 1

190
08/26/98 094221



AnalyW JRO Date 2&Aug-98

signature of Chemiti MJL Date 1

SAMPLE.WS1 REV 2.0 925009ML

l:\925009\OUlY25692.WB 1

193
08/26/98 0943:16



HNF-IW REV. o

JRO Date 28-Aug-98

Signature of Chemist MJL Date 1

SAMPLE.WSI REV 2,0 925009ML

l:\925009\OUlY25692.WBl

192
08i26198 094428



HNF-1~ REV. O

JRO DaW Ze.m.a-w

ML k

SFIKE.WS1 REV2.O 32W03ML

193
08/2s8s 100213



HNF-1645 REV. O

WORKBOOK PAGE SAM6

RANGE (HIGH OR LOW)

1Raeult= DF” PF* DDF* IR* 1000

1: Detection Level= 3.70 E48 * DF ● PF * DDF ● 1000

# ReIative%Uncertainty =KJ/lR* 100

JRO Date: 26-Aug-98

Signature of Chemiet MJL Date 1

SAMPLE.WBI REV 2.0 925009ML

194
08/26/98 095020



HNF-tm REV. O
WORKBOOK PAGE DUP7

1
Raault = DF “ PF ● DDF ● IR ● 1000

Deteetion Level = 3.70 E48 ● DF ● PF’ DDF ● 1000

Relative “A Uncertainty= Ill/ IR ● 100

JRO Date 26-Aug-98

Bignature of Chemist: MJL Date 1

SAMPLE.WBI REV 2.0 925009ML

195
08/26/96 0951:25



HNF-164s REV. o

WORKBOOK PAGE SAM8

o IDETECTION LEVEL (~g/mL)

P

3.70EJJ3

N/A CONCENTRATION IN SOLUTION (g/L) 3.22WM

ESULT (pg/mL) 3.22[ E+(Iz

ATIVE % UNCERTAINTY 3.1

1
Result = DF ‘ PF ‘ DDF ● IR ● 1000

s

Oetaction Level= 3.70 E48 ● DF ● PF ● DDF ● 1000

Relative % Uncertainty= NJ / IR ● 100

JRO Date 26-Aug-98

Signature of Chemist MJL Date

SAMPLE.WBI REV 2.0 925009ML

l:\925009\OUTC25892.WB 1

l%
08/26/98 095234



HNF-1645 REV. O

WORKBOOK PAGE DUP9

Uranium by Phosphorescence: LA-925-009 (B-O) LIQUID/SOLID

i 1, ,

. . . .. . ..
~RESULT (pg lmL) 3.27E+02

Reeult= DF ● PF * DDF ● IR ● 1000

Detaction Level= 3.70 E48’ DF’ PF * DDF * 1000

Relative % Uncertainty= IU / IR ● 100

JRO Date 26-Aug-98

Signature of Chemist MJL Date 1

SAMPLE.WB1 REV 2.0 925009ML

l:\925009\OUT125692.WBl

197
08/26/98 095333
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THIS PAGE INTENTIONALLY LEFT BLANK
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worklistdataVersion1.0 05115/96
~NF-lW REV.O

Page: 1
0812619810:46

LABCORE Completed Worklist Report for Worklist# 25694

Analyst: crj Instrument: GEA02 Book# 2@ 65 ~

MethodL~ -S4 @ - \?.\ Rev/Mod
*

Workliit Comment: @GEA-01 FORER-311 GRAB SAMPLES RTS

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

1 Sml
1 STD

1 STD

3 S?NPL8 S98TO02422

3 SX4PLX s98T0 02422

3 S?MPLE s98TO02422

4 DVP S98TO02422

4 DUP s98TO02422

4 IUJP s98TO02422

4 DUP s98T0 02422

5 sAMPLE s98TO02423

5 SAMPLE s98TO02423

5 SAMPLE s9STO02423

5’S?XPLE S98TO02423

6 DUP s98TO02423

6 DUP S98T0 02423

6 DUP s98TO02423

6 DUP S98T0 02423

7 SAMPLE s98T002424

7 SAMPLE s98TO02424

7 SAMPL8 S98TO02424

7 SAMPLE s98TO02424

8 DUP s98TOQ2424

8 DUP S98T0 02424

8 DUP S98T002424

8 DUP s98T0 02424

0 @GEA-01 C060-02E LIQUID 1 3.22 3.220 % Ct Error

0 @GEA-01 CS13702 LIQUID 7.491--03 7.67--03 102.390 % R.cevery

o 5.3EA-01 CS13702E LIQUID 1 2.98 2.980 % Ct Error

o WEA-01 C060-02 LIQUID z <1. 87,-5 uCi/fi

o WEA-01 C060-02E LIQUID 1 ./. % Ct .rro.

o @QE?.-01 CS137.Y2 LIQUID 2 .63.+00 2.6%-+00 0.000 EPD

0 6M8A-01 CS13702X LIQUID 1 0.170 0.170 % Ct Error

0 @Qm-D1 C060-02 LIQUID WA < 7.538--05 7.54.-005 uci/mr,

o @GEA-01 C060 -02. LIQUID W?. ./. % Ct. E...,

0 @sEz..01 CS13702 LIQUID N/A 2.400.+00 uCi/ti

o @.3EA-01 CS13702E LIQUID N/A 0.180 % ct. Error

o @QEA.01 c!060-02 LIQUID <7.54 .-5 <6.70 .-5 RFD

0 @GE&O1 C060-02E LIQUID 1 ./. % Ct Error

0 WEA. OL CS13702 LIQUID 2.40.+00 2.38.+00 0.837 RPD

0 @38A-01 CS13702E LIQUID 1 0.180 0.180 % Ct Error

0 @3 EA-01 C060-02 LIQUID WA < 6.083.-05 6.08a-005 IICi/WZ

o @3EA-01 C060 -02E LIQUID WA ./. % Ct. E..’=.

0 WE?.-O1 CS13702 LIQUID WA 2 .480.+00 UCi /m

o @xz?.-01 CS13702E LIQUID WA 0.170 % Ct. Error

0 @QEA-01 C060-02 LIQUID <6.08 .-5 .7.02 .-5 RPD

0 W=-01 C060-02B LIQUID 1 ./.

o

% Ct 6,,0,

@3EA-01 CS13702 LIQUID 2 .48.+00 2 .48.+00 0.000 RPD

o @Q8A-01 CS13702E LIQUID 1 0.170 0.170 % Ct 8=,0.

Final page for worklist# 25694

Analyst Signature Date Analyst Signature Date

%-j 6-%?
Review& Signatnre

Unitsshownfor QC (BLK[BKG)MY not wflect the actual units.

200



08/19/98 13:40 ~NF-1 w REV.O
A-0004-I

Page: 1

I.Ml~OIZll Data Entry Template for Worldist# 25694

Method:LA-548-121 Rev/Mod ~-b

Worklist Commen& @GEA-01 FOR ER-311 GRAB SAMPLES RTS ~ / W 4&m-@ ~> I

s lype Sample* R A Tes!c

1 STD @GEA- 01

Matrix Group# Project

LIQUID

2 BLNK @GEA- 01

3 SAMPLE S98TO02422 O @GEA -01
Analytes Requested: C060-02

4 DUP S98TO02422 O @GEA-01

5 SAMPLE S98TO02423 O c?GEA-01
Analytes Requested: C060-02

6 DUP S98TO02423 O @GEA-01

7 SAMPLE S98TO02424 O @GEA-01
Analytes Requested: C060-02

8 DUP S98TO02424 O @GEA- 01

LIQUID

LIQUID 98000453 ER-311 GRAB
, C060-02E, CS13702 , CS13702E

LIQUID

LIQUID 98000453 ER-311 GRA8
, C060-02E, CS13702 , CS13702E

LIQUID

LIQUID 98000453 ER-311 GRAB
, C060-02E, CS13702 , CS13702E

LIQUID

Final page for wrklist # 25694

Data Entry Comments:

Q@ UH g-26-’j v

A?talystSignature Date

S = WorklistSlot Number, R = ReplicateNumber,A = Aliquot Code.
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********************************************************************************
* 222-S Laboratory Counting Room 24-AUG-1998 12:32:00.81 *
********************************************************************************

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<
Worklist #: 25694
Sample ID: WL25694-STD
Sample Size: 1.0000OE-03 L
Dilution Factor: 1.0000OE+OO

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<<
Detector ID: GEA2
File Number: dka300: [spec.GEA2]2g2306.cnf
Geometry: 42
Count Tine: O 00:50:00.00 sec
Real Time: O 00:50:21.04 sec
Dead Time: 0.7%

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 24-AUG-1998 11:41:09.45
Decayed to: 24-AUG-1998 11:41:09.45
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: MB
Background Subtract: DKA300:[SPEC .GEA2]2GBACK

F-26-P

>>>>>>>>>> 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

It Energy

o 661.63*
o 1173.19
0 1332.38
0 1460.76*
O 1764.64*

Search Report

Area FW?iM Channel Left Pw %Err Fit Nuclides Activity
uCi/L

5274 1.50 1323.29 1316 14 3.0 CS-137 7.67
2383 1.76 2346.55 2337 20 4.7 CO-60 4.73
2162 1.88 2664.99 2655 17 4.4 CO-60 4.76

23 1.58 2921.80 2916 15 97.8 K-40 0.522
5 1.15 3529.71 3522 12148.8

202



HNF-1645 REV. O

Summary of Nuclide Activity
Sample ID : WL25694-STD Acquisition date

Total number of lines in spectrum 5
Number of unidentified lines o
Number of lines tentatively identified by NID 5 1

Nuclide Type :
Wtd Mean Wtd Mean

Uncorrected Decav Corr Decav

Page : 2
: 24-AUG-1998 11:41:09

.00.00%

, Corr 2-,Siuma

CS-137 30.00Y 1.00

Total Activity :

Grand Total Activity :

7.671E+O0
---------

1.294E+01

1.294E+01

Nuclide Hlife Decay uCi/L u5ifL 2-Si6a Error
WC A .
CO-60 5.27Y 1.00 4.745E+O0 4.745E+O0 0.153E+O0 3.22

7.671E+O0 0.229E+O0 2.98 ~
---------
1.294E+01

1.294E+01

Flags: “K” =
11~11=

Keyline not found
Manually edited

IIMII=
ItAll=

Manually accepted
Nuclide specific abn. limit

203



., HNF-164!$REV. O

Minimum Detectable Activity Report Pacfe : 3
Sample ID : WL25694-STD - -

Nuclide

BE-7
NA-22
NA-24
AR-41
SC-4 6
CR-5 1
MN-54
CO-56
CO-57
CO-58
FE-59
ZN-65
SE-75
XR-85
SR-85
Y-88
Y-91
NB-94
NB-95
ZR-95
ZRNB-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- 13 lm
BA-133
CS-134
CS-136
CS-138
CE-139
BA-140
LA-140
CE-141
CE-144
CEPR-144
EU-152
EU-154
EU-155
HF-181
TA-182
HG-203
BI-207

Bckgnd
sum

260.
26.
8.

26.
93.

249.
129.
131.
321.
108.
108.
122.
313.
214.
213.

2.
37.

140.
123.
124.
111.
226.
126.
113.
287.
212.
277.
327.
159.
271.
296.
277.
241.
363.
266.
171.
118.

6.
396.
151.

4.
323.
301.
301.
330.
26.

279.
218.
255.
291.
151.

Energy
(keV)

477.59
1274.53
1368.55
1293.60
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
724.18
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

1274.51
86.54

482.18
67.75

279.20
569.70

204

Acquisition date : 24-AUG-1998 11:41:09

MDA
(uCi/L)

6.9450E-01
5.6288E-02
3.6192E-02
6.6734E-02
9.0953E-02
4.8066E-01
8.3650E-02
8.5298E-02
4.2813E-02
7.5519E-02
1.6964E-01
2.0298E-01
7.8492E-02
1.6116E+01
7.2826E-02
2.7939E-02
2.0816E+01
9.0143E-02
7.6352E-02
1.3892E-01
3.1747E-01
7.6641E-02
1.2999E+O0
7.6779E-02
1.3657E+O0
9.1849E-02
9.6009E-02
4.2393E-02
7.1677E-02
2.2482E-01
1.3527E+01
1.5450E+01
6.6297E-02
1.9249E+O0
8.8874E-02
7.4459E-02
7.9244E-02
7.1982E-02
4.9318E-02
2.5292E-01
3.1587E-02
7.3098E-02
3.11OOE-O1
6.2150E-01
1.3145E-01
1.6330E-01
1.5268E-01
8.2804E-02
2.0733E-01
5.6897E-02
6.6577E-02
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HNF-1645 REV.O

Minimum Detectable Activity Report (continued) Page : 4
Sample ID : WL25694-STD Acquisition date : 24-AUG-1998 11:41:09

Bckgnd Energy
Nuclide sum (keV) (u~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
UTH-233
PA-234M
TH-234
U-235
NP-237
U-237
NP-238
NP-239
PU-239
AM-241
AM-243

294.
260.
115.
415.
157.
263.
354.
361.
186.
307.
283.
296.
284.
355.
121.
259.
347.
280.
308.
129.
276.
337.
308.
286.

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
245.34

1001.03
63.29

185.71
86.48
59.54

984.45
106.12
129.30

59.54
74.67

7.3301E-01
1.0325E+01
1.0608E+O0
1.1138E-01
1.5676E-01
2.7092E-01
1.1448E+O0
1.1192E+O0
4.0155E-01
4.3388E+O0
1.9643E-01
7.9815E+-01
1.3070E-01
4.1760E+01
1.4454E+01
2.8181E+O0
6.6738E-02
4.0529E-01
4.2050E-01
3.4504E-01
1.6611E-01
5.7367E+02
4.0334E-01
1.1539E-01

205
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HNF-1645 REV. o
***** ***** ***** ***** ***** ***** ***** *********************************************
* 222-S Laboratory Counting Room 24-AUG-1998 15:25:46.50 *
********************************************************************************

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<
Worklist #:
Sample ID:
Sample Size:
Dilution Factor:

>>>>>>>>>> COUNT
Detector ID:
File Number:
Geometry:
Count Time:
Real Time:
Dead Time:

25694
WL25694-BLK
1.0000OE-03 L
1.0000OE+OO

INFORMATION <<<<<<<<<<
GEA2
dka300: [spec.GEA2]2g2307.cnf
42
0 02:30:00.00 sec
O 02:30:33.66 sec
0.4%

Removed by:

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 24-AUG-1998 12:54:44.82
Decayed to: 24-AUG-1998 12:54:44.82
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

It Energy

o 295.90*
O 1120.60*
O 1426.16
0 1460.79*

Search Report

Area FWHN Channel Left Pw %Err

48 1.49 591.78 587 10109.5
35 1.33 2241.36 2236 13 66.3
11 0.86 2852.59 2846 9924

0
38 1.94 2921.88 2912 1 20.9

Fit Nuclides Activity
uCi/L

K-4 O 0.280

206



HNF-1643REV.O

Summary of Nuclide Activity Page : 2
Sample ID : WL25694-BLK Acquisition date : 24-AUG-1998 12:54:44

Total number of lines in spectrum 4
Number of unidentified lines 1
Number of lines tentatively identified by NID 3 7.5.00%

Nuclide Type :
Wtd Mean Wtd Mean

Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error %E

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

Total Activity : 2.801E-01 2.801E-01

Grand Total Activity : 2.801E-01 2.801E-01

Flags: *lK*l= K.eyline lIOi5 found “M” = Manually accepted
!!EII= Manually edited tlAt8= Nuclide specific abn. limit

20”7



HNF-1645REV.O

Minimum Detectable Activitv ReDort
Sample ID : WL25694-BLX - ‘

Nuclide

BE-7
NA-22
NA-24
AR-4 1
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
ZRNB-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-137
CS-138
CE-139
BA-140
LA-140
CE-141
CE-144
CEPR-144
EU-152
EU-154
EU-155
HF-181
TA-182

Bckgnd
sum

80.
31.
16.
34.
65.

142.
39.
39.

196.
48.
25.
24.
30.

174.
110.
110.

5.
27.
45.
44.
43.
59.
73.
63.
44.

190.
55.
99.

208.
65.
92.

184.
148.
109.
178.
117.
69.
32.

292.
16.

182.
88.
12.

190.
205.
205.
197.
31.

180.
87.

155.

Energy
(keV)

477.59
1274.53
1368.55
1293.60
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
724.18
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
661.66

1435.86
165.85
537.31

1596.21
145.44
133.51
133.51
121.78

1274.51
86.54

482.18
67.75

Page : 3
Acquisition date : 24-AUG-1998 12:54:44

(u~L)

1.3217E-01
2.0320E-02
1.7030E-02
3.3201E-02

‘ 2.5670E-02
1.2255E-01
1.5887E-02
1.6127E-02
1.1244E-02
1.7207E-02
2.8953E-02
1.8702E-02
3.5474E-02
1.9721E-02
3.9131E+O0
1.7672E-02
1.3501E-02
6.0529E+O0
1.7649E-02
1.5694E-02
2.8355E-02
7.8484E-02
1.4966E-02
3.1304E-01
1.6495E-02
3.7285E-01
1.6205E-02
1.9573E-02
1.1358E-02
1.5645E-02
4.4830E-02
3.5878E+O0
3.8064E+O0
1.5178E-02
4.5641E-01
1.9953E-02
1.6121E-02
1.4409E-02
3.9832E-02
7.4677E-02
1.131OE-O2
6.5351E-02
1.7308E-02
1.8867E-02
8.6096E-02
1.7205E-01
3.4131E-02
5.91OOE-O2
4.1244E-02
1.7824E-02
5.4435E-02

208



HNF-1045 REV. O

Minimum Detectable Activity Report (continued) Page : 4
Sample ID : NL25694-BLK Acquisition date : 24-AUG-1998 12:54:44

E3ckgnd Energy
Nuclide sum (keV) (u~L)

HG-203
BI-207
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
UTH-233
PA-234M
TH-234
U-235
NP-237
U-237
NP-238
NP-239
PU-239
AN-241
AN-243

164.

69.

142.

157.

79.

231.

142.

171.

204.

224.

77.

202.

196.

152.

134.

178.

46.

145.

217.

180.

142.

36.

173.

187.

142.

198.

279.20
569.70
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
245.34

1001.03
63.29

185.71
86.48
59.54

984.45
106.12
129.30

59.54
74.67

1.4385E-02
1.5288E-02
1.7224E-01
2.7068E+O0
2.9616E-01
2.7975E-02
4.9938E-02
1.6301E-01
2.9415E-01
2.9594E-01
8.8392E-02
1.1813E+O0
5.4942E-02
1.9267E+01
3.0429E-02
9.9735E+O0
3.0721E+O0
7.1145E-01
1.7725E-02
1.0919E-01
9.7081E-02
6.3860E-02
4.4635E-02
1.4374E+02
9.2793E-02
3.2187E-02

209



.=, HNF-164!JREV. O
***** ***** ***** ***** ***** ***** ***** *********************************************
* 222-S Laboratory Counting RoorQ 24-AUG-1998 18:28:33.37 *
********************************************************************************

>>>>>>>>>> SANPLE INFORMATION <<<<<<<<<<
25694Worklist #:

Sample ID:
Sample Size:
Dilution Factor:

>>>>>>>>>> COUNT
Detector ID:
File Number:
Gsometry:
Count Time:
Real Time:
Dead Time:

S98TO02422-SAM
1.0000OE-03 L
1.0000OE+OO

INFORMATION <<<<<<<<<<
GEA2
dka300: [spec.GEA2]2~2309.cnf
43
0 02:30:00.00 sec
O 02:37:25.46 sec
4.7%

Removed by:

& &d.

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 24-AUG-1998 15:50:41.08
Decayed to: 24-AUG-1998 15:50:41.08
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 l?w %Err Fit Nuclides Activity
uCijL

o 661.63* 1473090 1.47 1323.28 1315 16 0.2 CS-137 2.626E+03
O 1323.01 87 1.17 2646.24 2642 11 31.1



.-,
HNF-1645 REV. O

Summary of Nuclide Activity Page : 2
Sample ID : S98TO02422-SAM Acquisition date : 24-AUG-1998 15:50:41

Total number of lines in spectrum 2
Number of unidentified lines 1
Number of lines tentatively identified by NID 1 50.00%

Nuclide Type z

Nuclide Hlife Decay
CS-137 30.00Y 1.00

Total Activity :

Grand Total Activity :

Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Ccrr

uCi/L uCi/L 2-Sigma Error
2.626E+03 2.626E+03 0.004E+03
--------- _________

2.626E+03 2.626E+03

2.626E+03 2.626E+03

2-Sigma
%Error Flags
0.17

Flags: llK1l= Keyline not found “M” = Manually accepted
~lEl#= Manually edited I!AI1= Nuclide specific abn. limit

215..



Minimum Detectable Activity
Sample ID : S98TO02422-SAM

Nuclide

BE-7
NA-22
NA-24
K-40
AR-41
SC-4 6
CR-5 1
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
ZRNB-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

Bckgnd
Sum

44282.
37.
12.

331.
24.
68.

41342.
70.
85.

46563.
96.
41.
26.
38.

45934.
22877.
22874.

7.
36.
75.

165.
181.
302.

27857.
9932.
299.

39134.
27973.
41887.
47848.
10074.
47253.
42382.
34754.
40101.
47702.
40251.
9964.

93.
17.

47377.
16784.

10.
47577.
47808.
47808.
46456.

37.
38823.
36005.
35321.

Report

Energy
(keV)

477.59
1274.53
1368.55
1460.75
1293.60
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
724.18
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

1274.51
86.54

482.18
67.75

HNF-1645REV.O

Page : 3
Acquisition date : 24-AUG-1998 15:50:41

MDA
(uCi/L)

1.0845E+01
7.8595E-02
5.3799E-02
2.3056E+O0
1.0386E-01
9.4365E-02
7.5600E+O0
7.6432E-02
8.4831E-02
6.8201E-01
8.7164E-02
1.3070E-01
6.8906E-02
1.4158E-01
1.1793E+O0
1.9855E+02
8.9808E-01
5.1838E-02
2.4708E+01
8.1476E-02
1.0734E-01
2.0330E-01
6.2735E-01
1.0149E+O0
1.3545E+01
1.4970E-01
2.1294E+01
1.2469E+O0
1.4275E+O0
6.6503E-01
6.7380E-01
3.5709E+O0
2.1494E+02
2.0241E+02
1.0374E+O0
2.8623E+01
1.3261E+O0
6.7302E-01
8.6541E-02
2.8062E-01
6.9895E-01
3.1585E+O0
5.6584E-02
1.1594E+O0
5.1430E+O0
1.0277E+01
2.0629E+O0
2.2821E-01
2.4041E+O0
1.2687E+O0
3.2194E+O0

212



.,-
~NF-1645 REV. O

Minimum Detectable Activity Report (continued) Page : 4
Sample ID : S98TO02422-SAM Acquisition date : 24-AUG-1998 15:50:41

Bckgnd Energy MDA
Nuclide Sum (keV) (uCi/L)

HG-203
BI-207
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
UTH-23 3
PA-234M
TH-234
U-235
NP-237
U-237
NP-238
NP-239
PU-239
AM-241
AM-243

44273.
11005.
44394.
34044.

279.
49151.
10235.
39757.
49306.
60050.

104.
38815.
39213.
34206.
41460.
48401.

55.
34924.
59278.
38870.
34186.

56.
41857.
47252.
34186.
36891.

279.20
569.70
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
245.34

1001.03
63.29

185.71
86.48
59.54

984.45
106.12
129.30
59.54
74.67

8.6614E-01
6.7014E-01
1.1132E+01
1.4617E+02
1.9870E+O0
1.5227E+O0
1.4955E+O0
9.3671E+O0
1.7034E+01
1.8471E+01
3.6955E-01
6.5224E+01
3.0893E+O0
1.1118E+03
1.9361E+O0
6.1OO1E+O2
1.2066E+01
4.2834E+01
1.1163E+O0
6.3716E+O0
5.7974E+O0
2.8694E-01
2.7483E+O0
8.9503E+03
5.5398E+O0
1.7430E+O0

213



HNF-1645 REV. O
********************************************************************************
* 222-S Laboratory Counting Room 24-AUG-1998 21:19:45.64 *
********************************************************************************

>>>>>>>>>> SANPLE INFORMATION <<<<<<<<<<
Worklist #:
Sample ID:
Sample Size:
Dilution Factor:

>>>>>>>>>> COUNT
Detector ID:
File Number:
Geometry:
Count Time:
Real Time:
Dead Time:

25694
S98T2422-DUP
1.0000OE-03 L
1.0000OE+OO

INFORMATION <<<<<<<<<<
GEA2
dka300: [spec.GEA2]2g2310.cnf
43
0 02:30:00.00 sec
O 02:37:26.28 sec
4.7%

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 24-AUG-1998 18:41:49.62
Decayed to: 24-AUG-1998 18:41:49.62
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: EMB
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 661.65* 1477847 1.46 1323.33 1315 16 0.2 CS-137 2.634E+03
O 1323.23 113 1.72 2646.68 2640

0

17 3
0 1460.66* 37 2.29 2921.61 2914 15 17.2 K-4 O 0.982
0 1764.68* 19 2.31 3529.79 3521 14 .

214



HNF-l&15 REV. 0

Summary of Nuclide Activity Page : 2
Sample ID : S98T2422-DUP Acquisition date : 24-AUG-1998 18:41:49

Total number of lines in spectrum 4
Number of unidentified lines 1
Number of lines tentatively identified by NID 3 75.00%

Nuclide Type :
Wtd Mean Wtd Mean

Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay uCijL uCijL 2-Sigma Error %Error Fla
~ , 8+3++Y” Ar8e . J-Ii ?17 94 @
CS-137 30.00Y 1.00 2.634E+03 “2.634E+03 0.004E+03 0.17

--------- --------- @{
Total Activity : 2.635E+03 2.635E+03

@6”

Grand Total Activity : 2.635E+03 2.635E+03

21!5

Flags: 8SK88= Keyline not found llMf@= Manually accepted
IIE#l= Manually edited IIAII= Nuclide specific abn. limit



HNF-1645 REV. o

Minimum Detectable Activity Report Page : 3
Sample ID : S98T2422-DUP Acquisition date : 24-AUG-1998 18:41:49

Nuclide

BE-7
NA-22
NA-24
AR-4 1
SC-4 6
CR-5 1
MN-54
CO-56
CO-57
CO-58
FE-59
CO-60
ZN-65
SE-75
KR-85
SR-85
Y-88
Y-9 1
NB-94
NB-95
ZR-95
ZRNB-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

Bckgnd
Sum

44281.
38.
20.
22.
67.

41024.
74.
58.

46649.
80.
44.
27.
55.

46387.
22940.
22935.

5.
36.
66.

171.
157.
276.

28019.
9916.
272.

39044.
26885.
41793.
47262.
10182.
47484.
42518.
34204.
40056.
47458.
40184.
10008.

72.
23.

47236.
16886.

14.
47537.
47576.
47575.
46542.

38.
38810.
35985.
35643.
44510.

Energy
(keV)

477.59
1274.53
1368.55
1293.60
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
724.18
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

1274.51
86.54

482.18
67.75

279.20

216

MDA
(uCi/L)

1.0845E+01
7.9111E-02
6.6782E-02
1.0073E-01
9.4063E-02
7.531OE+OO
7.8509E-02
7.0623E-02
6.8264E-01
7.9740E-02
1.3459E-01
6.9935E-02
1.6790E-01
1.1851E+O0
1.9882E+02
8.9927E-01
4.5041E-02
2.4936E+01
7.7096E-02
1.0928E-01
1.9014E-01
6.0088E-01
1.0178E+O0
1.3534E+01
1.4285E-01
2.1269E+01
1.2225E+O0
1.4259E+O0
6.6095E-01
6.7740E-01
3.5796E+O0
2.1529E+02
2.0081E+02
1.0368E+O0
2.8550E+01
1.3250E+O0
6.7448E-01
7.6596E-02
3.1643E-01
6.9792E-01
3.1682E+O0
6.4697E-02
1.1589E+O0
5.1306E+O0
1.0252E+01
2.0648E+O0
2.2994E-01
2.4037E+O0
1.2684E+O0
3.2341E+O0
8.6845E-01



. . HFIF-1645 REV.O

Minimum Detectable Activity Report (continued) Page : 4
Sample ID : S98T2422-DUP Acquisition date : 24-AUG-1998 18:41:49

Bckgnd Energy
Nuclide Sum (keV)

BI-207 11103. 569.70 6
TL-208 45010. 277.36 1
PB-21O 34220. 46.50 1
BI-212 281. 727.18 1
PB-212
BI-214
PB-214
F&-224
RA-226
AC-228
TH-228
TH-229
U-232
PA-233
UTH-233
PA-234M
TH-234
U-235
NP-237
U-237
NP-238
NP-239
PU-239
AM-241
AM-243

49260.
10117.
39927.
49247.
59936.

91.
39036.
39192.
34331.
41592.
48657.

51.
34708.
59167.
38807.
34636.

54.
41718.
47586.
34637.
36834.

238.63
609.31
351.92
240.99
186.10
911.21
84.37
88.47
57.78

312.17
245.34

1001.03
63.29

185.71
86.48
59.54

984.45
106.12
129.30
59.54
74.67

liDA
uCi/L)

7309E-01
1208E+01
4655E+02
9928E+O0

1.5244E+O0
1.4869E+O0
9.3878E+O0
1.7023E+01
1.8454E+01
3.4774E-01
6.5409E+01
3.0884E+O0
1.1138E+03
1.9392E+O0
6.1161E+02
1.1694E+01
4.2702E+01
1.1153E+O0
6.3665E+O0
5.8353E+O0
2.8254E-01
2.7438E+O0
8.9819E+03
5.5761E+O0
1.7416E+O0

217’
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HNF-1643 REV. O

********************************************************************************
* 222-S Laboratory Counting Room 25-AUG-1998 06:57:00.43
********************************************************************************

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<
Worklist #: 25694
Sample ID: S98T2423-SAN
Sample Size: 1.0000OE-03 L
Dilution Factor: 1.0000OE+OO

%’
>>>>>>>>>> COUNT INFORMATION <<<<<<<<<<

Detector ID: GEA2 Veri
File Number: dka300: [spec.GEA2]2g2315.cnf
Geometry: 43 g.26”$

Count Time: O 02:30:00.00 sec
Real Time: O 02:36:52.41 sec
Dead ‘Time: 4.4%

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 25-AUG-1998 04:19:22.09
Decayed to: 25-AUG-1998 04:19:22.09
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 661.68* 1348105 1.46 1323.39 1315 16 0.2 CS-137 2.403E+03
O 1323.19 117 2.18 2646.60 2639 17
0 1460.97* 43 2.06 2922.22 2914

e
1 03.0 K-4 O 1.13

218
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HNF-1645REV.O

Summary of Nuclide Activity Page : 2
Sample ID : S98T2423-SAM Acquisition date : 25-AUG-1998 04:19:22

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

nL.13—&E+e8
CS-137 30.00Y 1.00 2.403E+03 2.403E+03 0.004E+03 0.18

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

Total Activity : 2.404E+03 2.404E+03

Grand Total Activity : 2.404E+03 2.404E+03

Flags: WKIV = Keyline not found IIMII= Manually accepted
IIEII= Manually edited llAll= Nuclide specific abn. limit

21!3



Minimum Detectable Activitv Renort

Nuclide

BE-7
NA-22
NA-24
AR-41
SC-4 6
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
ZRNB-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

Bckgnd
sum

40431.
28.
20.
21.
77.

37440.
76.
72.

42257.
82.
52.
31.
44.

42359.
20736.
20736.

11.
38.
72.

134.
181.
253.

25461.
9029.
264.

35362.
23544.
38314.
42982.
9257.

43282.
38533.
31455.
36697.
43104.
36456.
9189.

71.
19.

43018.
15325.

5.
43573.
43735.
43734.
42197.

28.
35509.
32934.
32473.
40649.

Enerqy
(keV)

477.59
1274.53
1368.55
1293.60
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
724.18
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

1274.51
86.54

482.18
67.75

279.20

220

HNF-IWREV.O

Page : 3
Acquisition date : 25-AUG-1998 04:19:22

MDA
(uCi/L)

1.0364E+01
6.9090E-02
6.7031E-02
9.7609E-02
1.0038E-01
7.1955E+O0
7.9398E-02
7.8187E-02
6.4979E-01
8.0687E-02
1.4600E-01
7.5384E-02
1.5145E-01
1.1326E+O0
1.8907E+02
8.5524E-01
6.2937E-02
2.5363E+01
7.9915E-02
9.7173E-02
2.0343E-01
5.7602E-01
9.7043E-01
1.2918E+01
1.4097E-01
2.0245E+01
1.1443E+O0
1.3655E+O0
6.3039E-01
6.4605E-01
3.4179E+O0
2.0498E+02
1.9259E+02
9.9253E-01
2.7212E+01
1.2622E+O0
6.4646E-01
7.6318E-02
2.9365E-01
6.6611E-01
3.0188E+O0
4.3737E-02
1.1096E+OO
4.9197E+O0
9.8305E+O0
1.9663E+O0
2.0071E-01
2.2995E+O0
1.2136E+O0
3.0873E+O0
8.3004E-01



.!

HNF-1645 REV. O

Minimum Detectable Activity Report (continued) Page : 4
Sample ID : S98T2423-SAM Acquisition date : 25-AUG-1998 04:19:22

Bckgnd Energy MDA
Nuclide Sum (keV) (uCi/L)

BI-207
TL-208
PB-21O
BI-212
PB-212
BI-214
P13-214
=-224
RA-226
AC-228
TH-228
TH-229
U-232
PA-233
UTH-23 3
PA-23414
TH-234
U-235
NP-237
U-237
NP-238
NP-239
PU-239
AM-241
AM-243

10198.

40959.

31625.

227.

44881.

9316.

36454.

45047.

54646.

86.

35148.

35288.

31365.

37777.

44225.

57.

31920.

54042.

35502.

31563.

56.

38071.

43208.

31563.

34058.

569.70
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
245.34

1001.03
63.29

185.71
86.48
59.54

984.45
106.12
129.30
59.54
74.67

6.4523E-01
1.0694E+01
1.4090E+02
1.7980E+O0
1.4553E+O0
1.4272E+O0
8.9416E+O0
1.6283E+01
1.7622E+01
3.3798E-01
6.2076E+01
2.9311E+O0
1.0648E+03
1.8483E+O0
5.8317E+02
1.2253E+01
4.0956E+01
1.0660E+O0
6.0901E+O0
5.5711E+O0
2.8737E-01
2.6213E+O0
8.5599E+03
5.3237E+O0
1.6749E+O0
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. . . HNF-1(343REV. O

********************************************************************************
* 222-S Laboratory Counting Room 25-AUG-1998 09:43:09.20 *
********************************************************************************

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<
Worklist #:
Sample ID:
Sample Size:
Dilution Factor:

>>>>>>>>>> COUNT
Detector “ID:
File Number:
Geometry:
Count Time:
Real Time:
Dead Time:

25694
S98T2423-DUP
1.0000OE-03 L
1.0000OE+OO

INFORMATION <<<<<<<<<<
GEA2
dka300: [spec.GEA2]2g2316.cnf
43
0 02:30:00.00 sec
O 02:36:48.35 sec
4.3%

Verified by:

~.26”7f

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 25-AUG-1998 07:05:30.97
Decayed to: 25-AUG-1998 07:05:30.97
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: NEW
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 661.66* 1334662 1.46 1323.35 1315 16 0.2 CS-137 2.379E+03
O 1323.17 91 2.05 2646.57 2636 16 31.9
0 1460.82* 25 1.67 2921.93

a
2913 1 64 8 K-40 0.650

222



HNF-1645 REV. O

Summary of Nuclide Activity
Sample ID : S98T2423-DUP

Page : 2
Acquisition date : 25-AUG-1998 07:05:30

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 %Error Fla
- * . 50.3a-nl ?n~ n. .CA

CS-137 30.00Y 1.00 2.379E+03
---------

Total Activity : 2.380E+03

Grand Total Activity : 2.380E+03

Flags: ltKIl= Keyline not found
ME!! = Manually edited

2.379E+03 0.004E+03 0.18 “uF@
---------

2.380E+03 %’26

2.380E+03

UMIl = ManUa~~y accepted
IIAII= Nuclide Specific abn. liinit

223
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Minimum Detectable Activitv Rewort
sample LU : SY8’I’Z4L3-UUI?

Nuclide

BE-7
NA-22
NA-24
AR-4 1
SC-46
CR-5 1
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
ZRNB-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-13 Im
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

Bckgnd
Sum

40064.
35.
15.
34.
60.

36889.
95.
64.

41752.
88.
30.
24.
33.

42069.
20902.
20899.

2.
35.
61.

141.
189.
255.

25084.
8865.
269.

35621.
23769.
37940.
42770.
9166.

42812.
38670.
31422.
36480.
43181.
36396.
9254.

72.
21.

42994.
15352.

9.
43615.
43367.
43366.
41581.

35.
35219.
32682.
32145.
40679.

Energy
(keV)

477.59
1274.53
1368.55
1293.60
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
724.18
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

1274.51
86.54

482.18
67.75

279.20

HNF-1645REV.O

Page : 3
Acquisition date : 25-AUG-1998 07:05:30

1.0317E+01
7.6863E-02
5.8497E-02
1.2108E-O1
8.9034E-02
7.1425E+O0
8.8375E-02
7.4394E-02
6.4592E-01
8.3586E-02
1.1255E-01
6.6968E-02
1.3275E-01
1.1287E+O0
1.8982E+02
8.5S58E-01
3.3322E-02
2.4427E+01
7.4068E-02
9.9514E-02
2.0744E-01
5.7769E-01
9.6324E-01
1.2801E+01
1.4213E-01
2.0319E+01
1.1497E+O0
1.3588E+O0
6.2884E-01
6.4288E-01
3.3994E+O0
2.0534E+02
1.9249E+02
9.8959E-01
2.7236E+01
1.2612E+O0
6.4874E-01
7.6818E-02
3.0255E-01
6.6593E-01
3.0214E+O0
5.4356E-02
1.1102E+OO
4.8990E+O0
9.7892E+O0
1.9520E+O0
2.2318E-01
2.2902E+O0
1.2089E+O0
3.0718E+O0
8.3034E-01
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Minimum Detectable Activity
Sample ID : S98T2423-DUP

Bckgnd
Nuclide Sum

BI-207 10031.
TL-208 40726.
PB-21O 30897.
BI-212 233.
PB-212 45115.
BI-214 9086.
PB-214 36368.
RA-224 44809.
RA-226 54098.
AC-228 105.
TH-228 34951.
TH-229 35712.
U-232 30971.
PA-233 37485.
UTH-233 43580.
PA-2 34M 57.
TH-234 31867.
U-235 53304.
NP-237 35194.
U-237 31468.
NP-238 53.
NP-239 37376.
PU-239 43076.
AM-241 31468.
AN-243 33444.

HNF-1645REV.O

Report (continued)
Acquisition date

Energy
(keV) (u~L)

569.70
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
245.34

1001.03
63.29

185.71
86.48
59.54

984.45
106.12
129.30
59.54
74.67

6.3995E-01
1.0663E+01
1.3927E+02
1.8188E+O0
1.4590E+O0
1.4096E+O0
8.9274E+O0
1.6240E+01
1.7534E+01
3.7128E-01
6.1902E+01
2.9486E+O0
1.0581E+03
1.8412E+O0
5.7892E+02
1.2334E+01
4.0922E+01
1.0587E+O0
6.0638E+O0
5.5627E+O0
2.7995E-01
2.5973E+O0
8.5468E+03
5.3157E+O0
1.6598E+O0

Page : 4
: 25-AUG-1998 07:05:30
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HNF-16M REV. O

********************************************************************************
* 222-s Laboratory Counting Room 25-AUG-1998 12:37:43.63 *
********************************************************************************

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<
Worklist #:
Sample ID:
Sample Size:
Dilution Factor:

>>>>>>>>>> COUNT
Detector ID:
File Number:
Geometry:
Count Time:
Real Time:
Dead Time:

25694
S98T2424-SAM
1.0000OE-03 L
1.0000OE+OO

INFORMATION <<<<<<<<<<
GEA2
dka300: [epec.GEA2]2g2317.cnf
43
0 02:30:00.00 sec
O 02:37:02.96 eec
4.5%

Verif~ed by:

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 25-AUG-1998 09:59:51.76
Decayed to: 25-AUG-1998 09:59:51.76
Standard Deviations: 2
Analyeis Library: ENVGEA
Analyst: MB
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 FWHM Channel

o 661.64* 1390414 1.46 1323.32
0 1323.29 136 2.05 2646.81
0 1460.93* 69 1.94 2922.14

Left Pw %Err Fit Nuclides Activity
uCi/L

1315 16 0.2 CS-137 2.478E+03
2636 22 24.6
2916 16 67.0 K-4 O 1.82

22s
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HNF-1645REV.O

Summary of Nuclide Activity Page : 2
Sample ID : S98T2424-SAM Acquisition date : 25-AUG-1998 09:59:51

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
Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error

2-Siqma

CS-137 30.00Y 1.00 2.478E+03 2.478E+03 0.004E+03
--------- ---------

Total Activity : 2.480E+03 2.480E+03

o“’7g:%6fl

Grand Total Activity : 2.480E+03 2.480E+03

Flags: IIKVI= Keyline not found lt~tl=
IIES1= Manually edited IIAII=

Manually accepted
Nuclide specific abn. limit



Minimum Detectable Activitv Report
sample LU : sYwz424-sAm

Nuclide

BE-7
NA-22
NA-24
AR-4 1
SC-4 6
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-9 1
lw3-94
NB-95
ZR-95
ZRNB-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

Bckgnd
Sum

41800.
30.
7.

23.
67.

38700.
87.
73.

43863.
86.
51.
19.
52.

43672.
21634.
21632.

7.
30.
87.

153.
154.
256.

26013.
9315.
254.

36834.
25384.
39552.
44911.
9528.

44947.
40151.
32166.
37802.
44765.
37697.
9426.

67.
23.

44657.
15737.

7.
44941.
44800.
44799.
43796.

30.
36606.
34337.
33307.
41827.

Energy
(keV)

477..59
1274.53
1368.55
1293.60
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
724.18
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

1274.51
86.54

482.18
67.75

279.20

HNF-1645REv.o

Page : 3
Acquisition date : 25-AUG-1998 09:59:51

MDA
(uCi/L)

1.0538E+01
7.1035E-O2
4.3082E-02
1.0170E-01
9.3789E-02
7.3152E+O0
8.4502E-02
7.8888E-02
6.6200E-01
8.2583E-02
1.4482E-01
6.0827E-02
1.6439E-01
1.1500E+O0
1.931OE+O2
8.7345E-01
5.1837E-02
2.2977E+01
8.7368E-02
1.0342E-01
1.8834E-01
5.7939E-01
9.8084E-01
1.3120E+01
1.3822E-01
2.0661E+01
1.1880E+O0
1.3873E+O0
6.4434E-01
6.5539E-01
3.4829E+O0
2.0922E+02
1.9475E+02
1.0073E+O0
2.7730E+01
1.2835E+O0
6.5470E-01
7.3966E-02
3.1796E-01
6.7865E-01
3.0589E+O0
4.8648E-02
1.1269E+O0
4.9790E+O0
9.9491E+O0
2.0031E+O0
2.0649E-01
2.3347E+O0
1.2391E+O0
3.1266E+O0
8.4194E-01

228



Minimum Detectable Activity
Sample ID : S98T2424-SAM

Bckgnd
Nuclide Sum

BI-207
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
UTH-23 3
PA-234M
TH-234
U-235
NP-237
U-237
NP-238
NP-239
PU-239
AM-241
AM-243

10480.
42065.
31924.

245.
46136.
9474.

37894.
46030.
56341.

88.
36282.
36937.
32449.
38804.
45809.

62.
32985.
55715.
36597.
32640.

55.
39450.
44912.
32640.
34918.

HNF-1645REV0

Report (continued) Page : 4
Acquisition date : 25-AUG-1998 09:59:51

Energy
(keV) (u~L)

569.70 6.5402E-01
277.36 1.0836E+01
46.50 1.4156E+02

727.18 1.8659E+O0
238.63 1.4754E+O0
609.31 1.4392E+O0
351.92 9.1254E+O0
240.99 1.6459E+01
186.10 1.7893E+01
911.21 3.4138E-01
84.37 6.3066E+01
88.47 2.9986E+O0
57.78 1.0830E+03

312.17 1.8732E+O0
245.34 5.9349E+02

1001.03 1.2735E+01
63.29 4.1632E+01

185.71 1.0823E+O0
86.48 6.1831E+O0
59.54 5.6651E+O0

984.45 2.8332E-01
106.12 2.6682E+O0
129.30 8.7265E+03
59.54 5.4135E+O0
74.67 1.6959E+O0
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HNF-I 645 REV.O. .. --
***** ***** ***** ***** ***** ***** ***** *********************************************
* 222-S Laboratory Counting Room 25-AUG-1998 17:10:33.63 *
********************************************************************************

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<
Worklist #:
Sample ID:
Sample Size:
Dilution Factor:

>>>>>>>>>> COUNT
Detector ID:
File Number:
Geometry:
Count Time:
Real Time:
Dead Time:

25694
S98TO02424-DUP
1.0000OE-03 L
1.0000OE+OO

INFORMATION <<<<<<<<<<
GEA2
dka300: [spec.GEA2]2g2320.cnf
43
0 02:30:00.00 sec
O 02:37:03.40 sec
4.5%

Removed by;

~Ld,,& ---

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 25-AUG-1998 14:32:47.05
Decayed to: 25-AUG-1998 14:32:47.05
Standard Deviations: 2
Analysie 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

It Energy Area

o 661.68* 1392982
0 1322.86 115

Report

Fwml Channel Left Pw %Err Fit Nuclides Activity
uCijL

1.46 1323.38 1315 16 0.2 CS-137 2.483E+03
1.56 2645.95 2639 16 27.9
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HNF-1645 REV. O

Summary of Nuclide Activity
Sample ID :

Page : 2
S9STO02424-DUF Acquisition date : 25-AUG-1998 14:32:47

Total number of lines in spectrum 2
Number of unidentified lines 1
Number of lines tentatively identified by NID 1 50.00%

Nuclide Type :
Wtd Mean

Uncorrected
Nuclide Hlife Decay uCi/L
CS-137 30.00Y 1.00 2.483E+03

--------.

Total Activity : 2.483E+03

Grand Total Activity : 2.483E+03

Flags: !IKII= Keyline not found
nE~V = Manually edited

Wtd Mean
Decay Corr Decay Corr

uCifL 2-Sigma Error
2.483E+03 0.004E+03
---------

2.483E+03

2.483E+03

2-Sigma

%Error Flags
0.17

llMl@= Manually accepted
18A*8= Nuclide specific abn. limit



Minimum Detectable Activity Report
Sample ID : S98T002424-DUP- -

Nuclide

BE-7
NA-22
NA-24
K-4 O
AR-4 1
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
ZRNB-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-13 Im
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

Bckgnd
Sum

41621.
28.
20.

336.
24.
75.

38561.
85.
70.

43853.
100.
43.
27.
46.

43530.
21432.
21431.

7.
40.
76.

155.
165.
268.

26210.
9276.
257.

36840.
24009.
39700.
44989.
9582.

44599.
39955.
32472.
37821.
44420.
37775.
9531.

86.
12.

44630.
15874.

8.
45296.
44621.
44622.
43723.

28.
36618.
33643.
33438.

Energy
(keV)

477.59
1274.53
1368.55
1460.75
1293.60
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
724.18
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

1274.51
86.54

482.18
67.75

HNF-1645REv.o

Page : 3
Acquisition date : 25-AUG-1998 14:32:47

1
6
6
2
1

MDA
uCi/L)

0515E+01
951OE-O2
7035E-02
3205E+O0
0429E-01

9.8819E-02
7.3020E+O0
8.3676E-02
7.7489E-02
6.6192E-01
8.8921E-02
1.3306E-01
7.0193E-02
1.5547E-01
1.1481E+O0
1.9220E+02
8.6941E-01
5.2367E-02
2.6069E+01
8.2027E-02
1.0428E-01
1.9474E-01
5.9224E-01
9.8455E-01
1.3092E+01
1.3920E-01
2.0662E+01
1.1555E+O0
1.3899E+O0
6.4491E-01
6.5723E-01
3.4694E+O0
2.0872E+02
1.9567E+02
1.0076E+O0
2.7623E+01
1.2848E+O0
6.5829E-01
8.3364E-02
2.3878E-01
6.7844E-01
3.0721E+O0
5.1402E-02
1.1313E+O0
4.9691E+O0
9.9295E+O0
2.0015E+O0
2.0219E-01
2.3351E+O0
1.2265E+O0
3.1327E+O0
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HNF-1640 REV. O

Minimum Detectable Activity Report (continued) Page : 4
Sample ID : S98TO02424-DUP Acquisition date : 25-AUG-1998 14:32:47

Bckgnd Energy
Nuclide sum (keV) (u~L)

HG-203
BI-207
TL-208
PB-21O
BI-212
PB-212
BI-214
PB-214
M-224
RA-226
AC-228
TH-228
TH-229
U-232
PA-233
UTH-233
PA-234M
TH-234
U-235
NP-237
U-237
NP-238
NP-239
PU-239
AM-241
AM-243

41678.
10387.
42154.
32089.

266.
46484.
9501.

37349.
46177.
56703.

110.
36603.
36777.
32171.
38789.
45623.

54.
33165.
55919.
36637.
32222.

50.
39507.
44748.
32223.
34718.

279.20
569.70
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
245.34

1001.03
63.29

185.71
86.48
59.54

984.45
106.12
129.30
59.54
74.67

8.4044E-01
6.5113E-01
1.0848E+01
1.4192E+02
1.9394E+O0
1.481OE+OO
1.4412E+O0
9.0601E+O0
1.6485E+01
1.7950E+01
3.7988E-01
6.3343E+01
2.9921E+O0
1.0783E+03
1.8729E+O0
5.9229E+02
1.2006E+01
4.1745E+01
1.0843E+O0
6.1865E+O0
5.6289E+O0
2.7119E-01
2.6702E+O0
8.7106E+O3
5.3789E+O0
1.691OE+OO
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,. HNF-1645REV. O
worklistdataVersion1.0 05115/96
0812619813:01

Page: 1

LABCORE Completed Worklist Report for Worklist# 25691

Analyti gay Instrnmenti AB1O Book#

Method: Rev/Mod

Worklist Connnent: @SR90-01 FORER-311 GRAB SAMPLES RTS

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

L S’m 0

1 STD 0

1 STD 0

4 SAMPLE S98TO02422 O

4 SAMPLE S98TO02422 O

4 SAMPLE S98TO02422 O

5 DUP S982002422 0

5 ..? S98T0 02422 O

5 DUP S98TO02622 0

6 SAMPLE S98T002423 0

6 SAMPLE s98T0 02423 O

6 SAMPLE S98T0 02423 0

7 DIJP S98TO02423 0

7 DUP S98TO02423 O

7 DUP S982002423 O

8 SAMPLE S98T0 02424 O

8 SAMPLE S9S?!002424 O

8 SAMPLE S98TO02424 0

9 DUP S98TO02424 0

9 DUP S98T0 02424 0

9 DUP S98TO0 X24 O

Analyst Signature

Final page for worklist# 25691

Date Analyst Signature Date

2 Zz@?il
Date

Unitsshownfor QC (BLK[BKG)may not reflect the actaal units.
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08119/9813:38
A-0004-I

HNF-16& REV. O Page: 1

LABCORE Data Entry Template for Worklist# 25691

Analyst:

*

Instrument: ABOO jd B.&# z~fi~>

Methock LA-220- 1 Itev/Ivfod~-~

Worklii Commenti @SR90-01 FORER-311 GRAB SAMPLES RTS

s Matrix Group# Project

1

2

3

4

5

6

7

8

9

Type sample# R A Test

STD @SR90-01

BLNK @SR90-01

BLNK/BKG @SR90-01

SAMPLE S98TO02422 O @SR90-01
Analytes Requested: SR90- 01

DUP S98TO02422 O @SR90-01

SAMPLE S98TO02423 O @SR90-01
Analytes Requested: SR90-01

DUP S98TO02423 O @SR90-01

SAMPLE S98TO02424 O @SR90-01
Analytes Requested: SR90- 01

DUP S98TO02424 O @SR90-01

LIQUID

LIQUID

LIQUID

LIQUID 98000453 ER-311 GRAB
, SR90-OIC, SR90-OIE

Final page for worldist # 25691 , ,-.

Data Entry Comments:

LIQUID

LIQUID 98000453 ER-311 GRAB
, SR90-OIC, SR90-OIE

LIQUID

LIQUID 98000453 ER-311 GRAS
, SR90-OIC, SR90-OIE

LIQUID

Z?wz” J% l=9j--
Anhiyst ~@a@re Date

S = WorklistSlot Number,R = ReplicateNumber, A = Aliguot Code.



,.

WORKBOOK PAGE, STDI
HNF-164!3REV. O

IATE OF COUNT (DOC)II 08/2

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

Sr-89/90 CONC in pCi/mL REPLACE RS WITH RMAX IF RS<=LC4ND RS>=O OR REPLACE RS WITH Lc IF RSCO

NEW RS”DF”DDF+I 000/((Cl +C2’(1-e to the power of ((-natural log 2)/64.2*DT))~SS”RECY2220000)

ChF@ NOTE 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA’ 0.1 000))

SAC Relative Counting Error = The Square Root of ((TC + BKG ● CT) / (TC - BKG” CT~l .96)

Percent Carrier Recovery = (Net Weight I Expected weight)’ 100

lATIVE COUNTING ERROR 2.1% 4.74E-06
f.rCi/L

rzl r-w

nalyst n GAY Date: 26-Aug-98 I
Signature of Chemiati //( !xlz&z> SAC Date ’27 (7.ti9 Y

STANDAt?D.mlREV2.0 22010NML

I

l:122010N\OU~5691 .WBl

23G
0S126198 104552



I-INF-1845REV.O

ackgroundin cpm (BKG)

=0 or Replace RS with Lc if RS.O

yss”REc*2220000)

NOTE: S4.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA” 0.1000))

Relative Counting Error = (The Square Root of (TC + BKG ● CT) / (TC - BKG” CT)~l .96

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

NOTE Expected weight = CVA’ 0.1

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

Delta Time (hours) = ((DOC - SD)” 24)+ (TOC - ST)/ 100

I I

BLANK.wSl REV 2.o

23’7

08/26/96 125635



HNF-1645 REV. O

WORKBOOKPAGE SAfi14

n GAY Date 26-Aug-98

Signature of Chemist Date 27 ~ ‘2X” 1
SAMPLE.W61 REV 2.o 22010NML

lA22010N10U1125691 .J,Wjl

238
08/26/98 10:4912



,.
HNF-1045 REV. O

WORKBOOKPAGE: DUP5
Sr-89/90: LA-220-I 01 (E-3). 102 (INACTIVE). 104 fE-5) Ii I-IIID II,. . —,. .—-, II

---

jDETECTORNUMBER I 1/ 10 IICARRIER ADDED in mL I ~VA)~ i .000

%R===% 1 u II

. ..
mm,f~—1 ~~1

S98TO024ZZ

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

~~Sr-89/90 CONC in @i/L Replace RSwith RMAXif RSc=Lcand RS>=Oor Replace RSwilh Lcif RS.O

S*DF”DDF/((Cl +C2’(1-e to the power of ((-natural log 2)/64.2’DT)))%S’REC’2220000)
lINOTE: 04.2=HalfLife for Y-90 and Rec. = Fractional Cartier Recovery (@v2-wl) / (CVA” 0,1000))

elative Counting Error= (The Square Root of (TC + BKG + CT)/ (TC - BKG ● CT))7 ,96

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

NOTE: Expected weight = CVA” 0,1

nalyst a GAY Date 26-Aug-96

Signature of Chemist SAC Date z-7 QL_Y <
1

SAMPLE.WBl REV 2.0 22010NML /

23!?
08/26/98 10:51:00



HNF-1645REV.O

WORKBOOKPAGE: SAM6

A GAY Date: 26-Aug-98

Signature of Chemist (ti SAC Date 27*X’
SAMPLE.VMI REV 2,o 2201ONML

1:!2201 OMOUlV5691 ,WEl

240
08/26/98 105218



HNF-1645 REV. O

WORKBOOK PAGE: DUP7

nalyat GAY Dat= 26-Aug-98

Signature of Chemist a(!?zz%b SAC Dat~ L7 Q- 9 e 1
8AMPLE.WB1 REV 2.0 22010NML

l:V22010MOU1125691 .WBl

2%%.
08/26/98 105349



. .
HNF-1645 REV. O

WORKBOOK PAGE: SAM8

GAY Date: 26-Aug-98

SAC Date: ~) ~ ?Y

SAMPLE.WB1 REV 2.0 2201ONML /

242
08/26/98 105516



HNF-16# REV. O

WORKBOOK PAGE: DUP9

Sr-89/90: LA-220-101 (E-3), 102 (INACTIVE), 104 (E-5) I pl m t

DETECTORNUMBER I lm[
TOTAL COUNTS

:~~ COUNTTIME in MINUTES

SAMPLE.WBI REV 2.0 22010NML

243
08/26/98 105624



worklistde~2 Yersion 1.0 05/15/96
HNF.lfjz$!$ REV. O

09/0379809:30
Page: 1

LABCORE Completed Worklist Report for Worklist# 25970

Analyst: akl Instrument AB13 Book#

Method: LA-953-104 Rev/Mod

Worktkt Conunenfi RERUN OF WL25690 FOR ER-311 GRAB, GLL.

SeqType SampIe# R A Test Matrix Actual Found DL orYield Unit

4.200 % Reco”ezq

Final page for worklist# 25970

Analyst Signature Date Anal yst Signature Date

?S%t?g’
viewerS1gnat@e l)atQ/

Unitsshownfor QC (BLK/BKG)may not reflect the actual units,

244
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09/01i9808:30 HNF-lWi REV. O
A-0004-I

Page: 1

LABCORE Data Entry Template for Worklist# 25970

Analysk ~~t’nm’nt: AMO1 ~ BOOW &@5_~

Method LA-953-104 Rev,kflod bo

Worklist Connnent: RERUN OF WL25690 FOR ER-311 GRAB, GLL.

S Type

1 STD

2 BLNK

3 SAMPLE

4 DUP

Sample# R A Test Matrix

@AM24101 LIQUID

@AM24 101 LIQUID

S98TO02424 O @AM24101 LIQUID
Analytes Requested: AM24101 , AM24101E,

S98TO02424 O @AM24101 LIQUID

Group# Project

98000453 ER-311 Gm
AM24101T

.-4
Final page for worklist # 25970

m#-LfJ‘@’?)J(ai ~g
Analyst Signatare

A ~AL< F’3’W
Anal~%gnature Date

Data Entry Comments:

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

245



HNF-1645 REV. o

d@@])
Oodplnipct])

. ml.))]+ 1,96.100

e.SPKV

Signature of Chemist

STANDARD.WB1 REV 1.2

246
09/03/98



HNF-1645 REV. O

WORKBOOK PAGE BLANKZ

Am-241 IJCUL= (C241.Am-2&2Tracer Value. SPKV. DF - DDF. II OOOmULI)I (C242. Ss, (2220000 dpnducl))

3LNK Ctn-2421244 vCUL = (Cm - Am-242 Tracer Value - SPKV. DF - DDF, (tOOOmL!L)II (C242 + Ss. (2220000dpndpcl))

-iw”wmg

r810... Relative Counting Error = Square Root of [(41(Am.243 cprn, ml.)) + (i I (Am-241 or Cm.2431244 cpm. rim))]. i.96, 100

Am 243 Tracer Re..”ew = (Total AT Counts / TC - Bkg) - [1/DetEff) - C242 .100 / Am.243 Tracer Value hSPKV

?.
:-06 DETECTION

Rslative Counting Errcx = ‘lOo.o% LEVELS
in pCi/mL

;S THAN Value. Am 241

BIANK.WBI REV 1.2

l:\952103\0UT!25970.WB1

24+7
09/03/98



HNF-1643REV.O

~K PAGE SAM3

rn-24f @L= (C241 - Am-243 Tracer Value. SPKV - DF , DDF , (TOOOmLfL)) / (C242 , SS . [2220000dPmipCl))

m-243f2y pCllL = (Cm. Am.243 Tracer value. SPKV. DF, DDF. (1OOOITLIL))/ (C243 - SS. (zzzaOOOdpmlpCi))

el.tive C.yIUng Error = Square RM of [(ll(Am.243 .Pm - ml.)) + (1 1(Am.241 or CIn-2421244 cpm, ml.))] -1.96-100

m 243 Tracer Recovwv = (Total AT Counts / TC - Bkg). (VDotEffl - C243. joo 1Arn.243 Tracer Value - SPKV

Signature of Chsmist

SAMPLE,WBI REV 1.2

I

IU5310310UT12597D.WE 1

248
09/03/98



HNF-1645 REV. O

,!.

WORKBOOK PAGE DUP4

09:40 Aflf

ER-WI GRAB

a[yst o I AKL Date 09/03/98

Signature of Chemist (- 1* JFR Data 3U7 8 I
SAMPLE.WBI REV 1.2 @03ML

t\953103\0UTV25970.WB 1

249
09/03/98



#..

,’, HNF-1645 REV. O

222–S Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSIS

Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
WL25970–STD

File ID: la1778.CNF

Counted on: 9/ 2/98 @13:25
Detector: AEA1
Geometry number: 1
Count time: 28802. Sec

PEAK ANALYSIS

Peak Peak height Peak center
ID

FWHM
Initial Final Initial Final Initial Final

1 2552.0 2552.0 300.204 300.204 14.000 6.692
2 1141.6 1141.6 254.390 254.285 14.000 6.420
3 21.2 21.2 148.241 148.187 168.000 1.000
4? 6.0 6.0 112.625 112.038 8.000
5?

14.545
4.8 4.8 97.011 96.492 8.000 3.408

PEAK RESULTS
Peak Error Limit: 30%

Peak A EA Peak Centroid Count %err

Tau
Initial Final
7.000 2.020
7.000 1.867

84.000 0.100
4.000 4.752
4.000 0.417

Activity
ID Isotope Frac Exp . Obs . Diff. FWHM Rate c/m @95 d/m uCi/ea

: e:::;:

5.487 5.471 0.0160.03 101.92 0.9 572.4 0.258E-03
5.479 5.471 0.008 438.4 0.197E-03
5.266 5.259 0.0070.03 46.19 1.4 188.7 0.850E-04

7$ j;;; ~ ‘:;::: ~

/07 .

0.33 26.8
----- ---— -----

Totals: 0.939 <--valid peaks only--> 149.80

DETECTOR CALIBFUITION
Energy(MEV) = 4.090 + (0.0046)*Channel

Energy range (MeV): 4.090 TO 6.445
Efficiency = 0.2473 CPM/DPM

(Data reduction compression factor: 1.)

Raw

TOTAL COUNT DATA:

Item Total
spectrum 76574.0

Smoothed 76574.0
Composite fit 72198.2
Residuals 4375,8

Analyzed by:

2s0

% Recovery
100.000
100.000
94.285
5.714

Szc



. . .
HNF-1645 REV. O

,“ Spectrum la1778. CNF
1 Legend: Raw= .... Modeled Peaks = 1,2,.., etc Display Max.: 18230.3

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

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

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

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

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

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

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

.....................1.
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RaWData,DUmD for AEA Swectrum:
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

463.

471

481

491

511

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

13.
21.
11.
14.
20.
32.
37.
52.
55.
61.
80.

140.
218.
427.

1044.
296.
340.
588.

1401.
2778.
242.

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

0.
0.
4.

11.
8.
5.
9.
3.
9.
8.
9.

15.
13.
14.
20.
17.
17.
30.
40.
51.
78.

100.
150.
224.
454.

1169.
308.
343.
637.

1484.
2650.
181.

2.
1.
0.
2.
1.
0.
1.
0.
0.
0.
04
0.
1.
1.
0.
2.
2.
0.
0.

0.”
0.
0.
1.
7.
5.

10.
6.
7.
9.

17.
13.
4.
16.
20.
17.
24.
23.
46.
46.
’72.

111.
155.
237.
548.

1247.
301.
358.
646.

1673.
2164.
141.

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

0.
0.
5.
8.
5.
5.
7.
4.
5.
7.

10.
15.
13.
17.
17.
14.
20.
35.
44.
58.
60.

111.
166.
267.
567.
1334.
314.
361.
705.
L749.
1502.

94.
0.
1.
1.
1.
1.
0.
0.
0.
0.
0.
1.
2.
0.
2.
0.
1.
0.
0.

la1778.CNF
o.
0.
3.
4.
7.
6.
8.
4.
8.

13.
14.
10.
17.
20.
25.
17.
32.
39.
50.
52.
75.

129.
173.
315.
615.

1324.
308.
395.
783.

1946.
1003.

66.
1.
0.
2.
2.
2.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
1.
1.
0.

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

10.
12.
3.

14.
19.
15.
19.
20.
26.
33.
36.
60.
78.

105.
182.
321.
721.

1240.
308.
429.
852.

2067.
758.
27.
0.
1.
0.
0.
1.
0.
0.
1.
0.
0.
0.
2.
0.
0.
1.
4.
1.
0.

HNF-16MREV.O

o.
0.
3.
5.
2.
8.
7.
5.

11.
14.
10.
9.

20.
22.
22.
21.
29.
38.
40.
57.
86.

118.
212.
317.
737.

1102.
292.
440.
910.

2293.
528.
11.
1.
0.
1.
1.
0.
0.
0.
0.
1.
0.
0.
0.
2.
1.
2.
1.
0.
0.

0.
3.
4.
4.
9.
8.
7.

10.
10.
13.
13.
10.
9.

20.
18.
19.
36.
43.
53.
58.
69.

144.
206.
374.
786.
793.
286.
473.

1036.
2492.
466.

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

0.
10.
5,
2.
6.
2.
9.
7.
7.

11.
12.
14.
13.
16.
26.
19.
28.
43.
51.
59.
85.

127.
204.
390.
880.
532.
288.
483.

1137.
2672.
371.

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

0.
5.
5.
5.
7.
8.
3.
9.

10.
9.

12.
18.
17.
19.
19.
26.
26.
37.
42.
63.
82.

136.
216.
442.
980.
354.
320.
536.

1299.
2822.
330.

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

I
I
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I-INF-1645REV.O,,

222-s Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSIS

Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
WL25970-BLNK

File ID: 2a2072.CNF

Counted on: 9/ 2/98 @13:26
Detector: AEA2
Geometry number: 1
Count time: 28802. Sec

PEAK ANALYSIS

Peak Peak height Peak center F’WHM Tau
ID Initial Final Initial Final Initial Final
1

Initial Final
535.9 535.9 254.652 254.652 12.000 5.851 6.000 3..843

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count

1

Tota

ID Isotope Frac EXP . Obs . Diff. FkJHM Rate cjm
Am243 0.929 5.266 5.256 0.0100.03 20.30

.—--- ---------

s: 0.929 <--valid peaks only--> 20.30

%err Activity
@95 djm uCi/ea
2.0 84.9 0.383E-04

DETECTOR CALIBRATION
Energy(MEV) = 4.085 + (0.0046)*Channel

Energy range (MeV): 4.085 TO 6.440
Efficiency = 0.2414 CPNIDPM

(Data reduction compression factor: 1.)

‘TOTAL COUNT DATA:

Item Total
Raw spectrum 10492.0
Smoothed 10492.0
Composite fit 9744.3
Residuals 747.7

Analyzed by:

% Recovery
100.000
100.000
92.874
7.126

Szc
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~, ,- HNF-164!5REV. O
Spectrum 2a2072. CNF

1 Le~end: Raw =.... Modeled Peaks = 1,2,.., etc Display Max.: 3811.9

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

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

2s4



HNF-l&W REV.O... ”

RawDataDump for
1

11
21

31

41

51

61

71

81

91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

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

4.

0.
2.
5.

11.
8.

14.
21.
34.
67.

170.
484.
90.
15.
2.
1.
5.
0.
0.
0.
1.
0.
0.
1.
0.
0.
1.
0.
0.
2.
0.
1.
0.
1.
1.
0.
0.

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

11.
3.

21.
36.
76.

182.
512.
56.
8.
3.
2.
2.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
o.
0.
0.
1.
0.
0.
1.
2.
0.
0.
0.
2.
2.
4.
3.
2.
0.
1.
5.
9.

11.
15.
37.
84.

209.
541.
52.
5.
0.
2.
4.
0.
0.
0.
2.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

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

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

12.
21.
28.

103.
284.
550.
42.
6.
1.
8.
7.
0.
0.
1.
0.
1.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.

2a2072.CNF
o.
0.
1.
0.
0.
1.
0.
1.
1.
1.
0.
2.
2.
5.
2.
1.
2.
5.
6.
6.

17.
23.
56.

113.
276.
580.
32.
3.
1.
5.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

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

15.
27.
52.

110.
337.
593.
42.
2.
0.
4.
0.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.

0,
0.
1.
0.
1.
0.
0.
0.
1.
4.
2.
1.
0.
1.
4.
6.
4.
6.
6.

13.
16.
25.
52.

123.
356.
494.
26.
1.
1.
3.
1.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

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

15.
29.
64.

114.
370.
397.
30.
1.
1.
4.
1.
0.
0.
0.
1.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

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

10.
18.
23.
57.

133.
425.
267.
35.
2.
1.
3.
1.
0.
0,
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
3.
0.
0.
0.
0.
0.

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

12.
29.
35.
63.

169.
436.
134.
15.
0.
5.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.



t-
,,, HNF-IW REV.O

222-S Analytical Laboraratory
G EN E RA L ALPHA ENERGY ANALYSIS

Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
S98T2424-SAM

File ID: 3a3264.CNF

Counted on: 91 2198 @13:27
Detector: AEA3
Geometry number: 1
Count time: 28801. Sec

PEAK ANALYSIS

Peak
ID
1
2

Peak

Peak height Peak center FWHM
Initial Final Initial Final Initial Final

58.2 58.2 297.650 297.650 16.000 9.552
456.4 456.4 252.238 252.224 14.000 7.364

PEAK RESULTS
Peak Error Limit: 30%

A EA Peak Centroid Count %err

Tau
Initial Final
8.000 2.566
7.000 2.063

Activitv
ID Isotope Frac EXP . Ohs. Diff. FWHM Rate c/m @95 d/m uCi/ea”
1 Am241 0.111 5.479 5.463 0.0160.04 2.68 5.5 12.4 0.558E-05

5.487 5.463 0.024 16.2 0.729E-05

2 Am243 0.804 5.266 5.254 0.0120.03 19.42 2.0 85.1 0.384E-04
jP713S#?t ----- ---------

Totals: 0.915 <--valid peaks only--> 22.10

DETECTOR CALIBRATION ~
Energy(MEV) = 4.094 + (0.0046)*Channel

Energy range (MeV): 4.094 TO 6.449
Efficiency = 0.2304CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 11594.0 100.000
Smoothed 11594.0 100.000
Composite fit 10610.7 91.519
Residuals 983.3 8.481

Analyzed by:
Szc

25G



HNF-1645 REV. O
,,, Spectrum 3a3264.CNF

1 Legend: Raw= .... Modeled Peaks = 1,2,.., etc Display Max. : 3404.0
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.’””

RaW.Data~DUmD for AEA Swectrum:
1
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
0.
1.
1.
0.
1.
3.
2.
2.
2.
4.
3.
3.
3.
9.
9.
7.
8.

18.
15.
29.
41.

103.
216.
493.
38.
15.
21.
44.
63.
2.
0.
1.
0.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

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

11.
15.
14.
23.
23.
51.
80.

280.
509.
33.
10.
19.
42.
41.
1.
1.
0.
0.
1.
3.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.

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

11.
10.
13.
23.
21.
58.

123.
285.
455.
43.
8.

1’7.
45.
3“7.
u.
o.
1.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

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

14.
13.
27.
32.
45.

130.
322.
469.
41.
9.

28.
63.
23.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

HNF-1645REV.O

3a3264.CNF
o.
0.
2.
1.
1.
0.
0.
0.
2.
0.
3.
0.
1.
5.
6.
6.
3.
2.

16.
19.
30.
25.
65.

125.
326,
447.
36.
16.
33.
47.
23.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.

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

13.
15.
25.
36.
64.

114.
361,
339.
48.
8.

25.
65.
5.
0.
0.
1.
1.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
2.
0.
0.

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

10.
9.

10.
18.
31.
28.
72.

150.
397.
263.
25.
17.
37.
52.
7.
3.
0.
0.
2.
2.
2.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
1.
0.
0.

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

10.
12.
19.
26.
41.
92.

170.
376.
154.
23.
10.
40.
73.
6.
1.
0.
1.
0.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

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

12.
26.
30.
50.
66.

191.
424.
101.
20.
7.

30.
49.
6.
0.
1.
1.
0.
2.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
1.
0.
1.
1.
1.
3.
0.
0.
1.
3.
1.
3.
5.
7.
4.
8.
6.
9.

18.
35.
39.
91.

177.
454.
60.
18.
15.
46.
51.
8.
0.
0.
4.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.



,- HNF-1645 REV. O
.~~+

222-S Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSIS

Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
S98T2424-DUP

File ID: 4a4265.CNF

Counted on: 9j 2198 @13:28
Detector: AEA4
Geometry number: 1
Count time: 28801. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM
ID Initial Final Initial Final Initial Final
1 73.1 73.1 298.053 298.053 14.000 6.266
2 511.9 511.9 252.128 252.122 12.000 5.362
3 9.8 9.8 169.359 169.021 104.000 1.000

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err
ID Isotope Frac Exp . Obs . Diff. FWHM Rate cfm @95
1

~z
0.116 5.487 5.462 0.0250.03 3.00 5.2

Am241 5.479 5.462 0.017
‘2 Am243 0.775 5.266 5.250 0.0160.02 19.95 2.0
3~5*tg 0.030 4.868 0.00 0.78 10.3

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

Tab
Initial Final
7.000 1.770
6.000 1.565

52.000 0.100

Activity
d/in uCi/ea
17.5 0.790E-05
13.4 0.605E-05
84.9 0.382E-04
3.3 0.149E-05

Totals: 0.921 <--valid peaks only-–> 23.73

DETECTOR CALIBRATION
Energy(MEV) = 4.091 + (0.0046)*Channel

Energy range (MeV): 4.091 TO 6.446
Efficiency = 0.2374 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Tota 1 % Recovery
Raw spectrum 12364.0 100.000
Smoothed 12364.1 100.001
Composite fit 11391.5 92.135
Residuals 972.5 7.865

Analyzed by:
Szc

259



HNF-1645 REV. O

,<$ Spectrum 4a4265. CNF
1 Legend: Raw= .... Modeled Peaks = 1,2,.., etc Display Max.: 3628.3
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HNF-1645 REV. O

Raw Data .Dump for AEA Spectrum: 4a4265.CNF
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
1.
1.
1.
2.
2.
2.
3.
4.
2.
1.
0.
4.
1.
5.
9.

10.
7.

17.
22.
44.
54.
96.

244.
535.
46.
15.
21.
46.
53.
6.
0.
1.
0.
1.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
1.

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

12.
15.
32.
42.
52.
96.

257.
570.
’46.
14.
26.
67.
40.
1.
0.
1.
0.
1.
1.
1.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
1.
2.
0.
0.
0.
1.
7.
1.
0.
4.
6.
‘3.
3.
7.
9.

14.
26.
31.
54.

3.16.
294.
557.
45.
11.
21.
53.
30.
4.
1.
1.
3.
3.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

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

10.
3.
6.

11.
13.
13.
24.
48.
69.

126.
333.
530.
45.
11.
28.
57.
11.
0.
0.
1.
1.
1.
1.
0.
0.
0.
0.
0.
0.
2.
0.
0.
1.
0.
1.
0.

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

.13.
8.

25.
23.
44.
76.

130.
305.
424.
23.
11.
29.
71.
14.
0.
0.
0.
2.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.

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

10.
15.
19.
30.
45.
84.

149.
398.
262.
35.
10.
34.
61.
11.
0.
0.
1.
2.
0.
2.
0.
0.
0.
0.
0.
1.
1.
0.
0.
1.
0.
0.
0.

0.
0.
0.
0.
2.
5.
3.
0.
0.
3.
2.
3.
3.
5.
6.
8.

15.
10.
16.
21.
22.
41.
88.

162.
435.
179.
36.
16.
35.
80.
12.
0.
0.
0.
0.
1.
2.
0.
0.
1.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.

0.
0.
1.
2.
2.
0.
3.
1.
2.
0.
1.
3.
2.
3.
4.
4.
9.
5.

15.
15.
34.
39.
73.

168.
440.
91.
25.
17.
35.
87.
8.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.

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

12.
9.

19.
30.
25.
47.
90.

192.
463.
51.
22.
16.
52.
69.
10.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

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

12.
12.
17.
19.
28.
40.
78.

253.
474.
47.
15.
16.
42.
79.
4.
0.
0.
1.
0.
2.
2.
0.
1.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

2$1



worklistdataVersion1.0 05/15/96
HNF-1645 REV. O

Page: I
0812819810:28

LABCORE Completed Worklist Report for Worklist# 25690

Analyst Signatnre Date Analyst Signature Date

3/44% ? ir
Date d

Unitsshownfor QC (BLKIBKG)may not r~ect the actaal units.
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08/19/98 13:37 HNF-I 645 REV. O
A-0004-I

Page: 1

LABCORE Data Entry Template for Worklist# 25690

Analys& J@ Inatrutnenb AMO1 & Book# 2 ~b>p

Method LA-953-104 Rev/Mod pb

Worklkst Cormnenti @AM24101 FOR ER-3 11 GRAB SAMPLES RTS

S Type

1 STD

2 BLNK

3 SAMPLE

4 DUP

5 SAMPLE

6 DUP

7 SAMPLE

8 DUP

Sample# R A Test

@AM24101

@AM24101

S98TO02422 O @AM24101
Analytes Requested: AM24101

S98TO02422 O @AM24101

S98TO02423 O @AM24101
Analytes Requested: AM24101

S98TO02423 O @AM24101

S98TO02424 O @M24101
Analytes Requested: AM24101

S98TO02424 O @AM24101

Matrix GrouP# Project

LIQUID

LIQUID

LIQUID 98000453 ER-311 GRAB

, AM24101E, AM24101T

LIQUID

LIQUID 98000453 ER-311 GRAB

, AM24101E, AM24101T

LIQUID

LIQUID 98000453 ER-311 GRAB

, AM24101E, AM24101T

LIQUID

Final page for worklist #

ti.h. $/ %H %(
Analyst Mgnature Date

Data Entry Comments:

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



HNF-iw REV. O

Al 140B43 jBackground in cpm (Bkg)[ 0.07
1034 m 241 cpm 103.38

13~m 243 cpm !~ 45.07

,,..— ....
L v II -,,, .-.,.- @i/L = < ‘1.77-.k-..l,

..—..--...-.. —-..

NIA

xymml.mtimwm
WL2569

~yfJm.tii

WS2

Szc

JFR

a w, I

NOTE Cm-2431244Result is a LESS THAN Value.

Stw%w
1Am 241 pCWmL = 2.14E-04 I DETECTION

Arn.24+ @iL = (C24t - Am-243 Tracer value - SPKV - DF, DDF - [1000mUL]) I (C243. SS. (2220000dpm@Ci])

3

30 Cm-2421244 pCliL = (Cm. Am.243 Tracer Value. SPKV. DF, DDF. [4000mUL)) I (C243, SS. (2220000dpmJpCi))

6 Wb. am

!781 O Relative Counting Error = Square Root Of [(ll(Arn.243 cpm, rein)) + (1 I (Am-241 w Cm-2421244 cpm +mi.))], 1,S6 - tOO

~ m 243 Tracer Rec..ety = (Total AT Counts I TC - Bkg) + (llDetEffJ, C243, 100 / Arn.242 Tracer value, SPKV

d1.77E-05

Cm 243/244

1.77E-05

! ER-311 GRAB !

nalyst & n AKL Date 08/2S/9S

Signature of Chemist (h iti~ JFR Date 3/04-+ 9X
STANDARD,WB1 REV 1.2 9531 03ML

2(34
k\953103\0UTC?S690.WE1 08/28/98



HNF-1645 REV. O

WORKBOOK PAGE BWNK2

Am 241 and Cm 243/244: LA-953-I03 (VOID) or LA-953-104(B-0)) LIQUID /SO BLNK

AUG-25-98 m 241 AEA Frac. (C241) o

BLNK Sample Volume in mL (ss) ?.000 ~m 243 AEA Frac. (C243) 0.931

-w$**slms[ Sample D.F. (DF) 1 ]Cm 243/244 AEA Frac. (Cm) o

25690 racer Volume in mL (SPKV) 0.100 ?otal AT Counts

Digest D.F.

958

(DDF) 9.000 AT Count Time (rein) (TC) 30

Tracer Book No. 140B43 Background in cpm (Bkg) 0.07

m.243 Tracer Value (dpm/mL) 1034 Am 241 cpm o

dq 21.33
0

(rein) 480
< 2,7604E-03
< 2,7604E-03I Cm 243/244 @i/L =

t is a LESS THAN Value.

~

~Relative Counting Error- =

i[slW4at61 Relative Cou ntin Error =

OOOmUL))/ (C243 . SS . (2220000 dPm/PCi)]

(i OOOmUL))1(C242 . SS , (2220000d@@]

(1/ [Am.2.M or Ctn.2431244 cPm , ml”))] -1.96-100

- C243 , 100 f Am.243 Tracer Value. WKV

I ER-3fl GRAB n

A d A /) AKL Date: 08/2S/98

Signature of Chemist IMA j- JFR Date. 3)/l$cq 7%’
BLANK.WBI REV i ,2

u
953103ML

l,\953103\0UTQ5690.V@l

2W5
08/28/98



HNF-1645 REV. O

WORKBOOK PAGE SAM3

nalyst ,4 A

signature of Chernisl i~

AKL Date 08/28/98

Q

A JFR Date
[SAMPLE.WBI REV 1.2

31.446 yd
953103ML

k\95310310UTi25690.WF1

266
08/28/98



HNF-1645 REV. o

WORKBOOK PAGE DUP4

pmipcl))
OdPmlpCi))

ml.))] -1.96, 100

- SPKV

iwu.a~:c.ompla.mm NOTE Cm-243/244 Result is a LESS THAN Value. I Am 241
08/28/91

I

-Farisl?ma
0S/25/98

milk t$$l$mfifm$
0250 PM

mmpr~~dmm
ER-311 GRAB

)8 Cm 243/244pCi/mL c 3.60E-Oa 3.60E-06
Relative Counting Error = 100.0% Cm 243/244

m 243 Tracer Recovery . a8.8%
.

3.60E-06

26?
08/28/98

nalyst fl AKL Date 08/28/9S

Signature of Chemist I&. JFR Oate 3//? i% ?7f I
SAMPLE,WBI REV 1.2 66$403ML



HNI=-1(.345 REV. O

rscer Volume in mL

‘racer Book No. 140B43 lBac’

,m-243 Tracer Value (dpm/mL) I 1034~m
,: ,-

~~tector.fficielcy (DetEff) 0.3166 Cm 243/244 cpm
AEA Count Time

Am241@ilL = 1.1957E-02

i
..... .... . .... ......... MII.241IICIIL= (C241,Ain-243Tracer Value - SPKV. DF, DDF, (1000mL!L)) 1(C242, SS, (2220000 dprnf@i))

s9aToo2423 Cm.2431244 PCIIL = (Cm , Am-243 Tracer Value . SPKV. DF . DDF , (1000mUL)) I (C243 . SS . (2220000 dpmfPCl)]

!78’I o Relative counting Error = square Root of [(ll(Am-243 cpm - rein]) + (1 I (Am.241 w Cm.2421244 cpm. ml.))], 1.96. ?00

Am 243 Tracer R.COV.WV. (Total AT C..nt$ I TC. Bkg). (1lDetEffJ, C243. 100/ Am.243 Tracer Value, SPKV

Ut I EC 1lUN I

aRelative Counting Error = 4.2% LEVELS I
[n pCil

NOTE Cm-243(244 Result isa LESS THAN Va[ue. Am 2,3
lmL
!41

3.3’1E-06
Cm 243/244

3.3’3E-06

Signature of Chemist

SAMPLE.WBI REV 1.2

268 ,8,28,,8



WORKBOOK PAGE: OUP6

Am 241 and Cm 243/244: LA-953-103 (VOID) or LA-953-I 04(B-O)) LIQUID /SO DUP

Date Counted~ AUG-25-98 m 241 AEA Frac. (C241) 0.188

DUP I. SampleVolume in mL (ss) ‘1.000km 243 AEA Frac. (C243) \ 0.766

-9BE18[W ,iSample D.F. (DF) 1 Cm 243/244 AEA Frac. (Cm) o

25690 racer Volume in mL (SPKV) 0.100 ]Total AT Counts 1284

I T Co””t Time (rein) (TC) 30

43 Background in cpm (Bkg) 0.07

S9STO02423

Am.241 IIC!IL= (C241-Am-242 T,ww Vd”e , SPKV , OF + DDF , (1000mUL]) f (c243 . 6S , (2220000dpmlpCi))

CIn.243/244PCi/L= (Cnl,Anh243 Tracer Value . SPKV, OF . DDF - (t OOOmUL)]/ (C243 - SS - (2220000dPmlpCi))

Rdazlve counting Error= square Root of [(?/(Am.243 cPm. mln)j + (1 1(Am.241 w CIn.243124-4OPm. ml.)]]. 1.96.100

m 242 Tracer Recovery= [Total AT comb I TC - Bkg). {llDetEfq, C243. 100/ Am.243 Tracer Value, SPKV
S7C---
~efixww
JFR m241 pC1/mL = 1.20E-05 I DETECTION I

mw$$%li

W*hM#sw q Reltitve Counting Error = 4.2% I LEVELS

AKL

Am 241

08/28/9S Cm243/244 @i/mL < 3.04E-06 3,04E-06

Cm 2431244

08/25/9S m 243 Tracer Recovery = 100.0% 3.04E-06

0260 PM

*S&+Xi*Pke%?wi3&a%
ER-31’I GRAB

I

Signature of Chemist (&~ JFR Date: .3/Au7 ?g

SAMPLE.WBI REV 1.2

lt353103\OUT!25690.WE1

2$9
08/28/98
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Peak
ID
1
2
3

4
5?

6?

7?
8?
9?

HNF-lf3& REV. O

222-S Analytical Laboraratory

GENERAL ALPHA ENERGY ANALYSIS
Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
WL25690-STD-AM

File ID: 5a5204.CNF

Counted on: 8/25/98 @22:16
Detector: AEA5
Geometry number: 1
Count time: 28807. Sec

PEAK ANALYSIS

Peak height
Initial Final
2328.6 2328.6
988.2 988.2
41.0 41.0
14.3 14.3
10.6 10.6
8.2 8.2
5.3 5.3
6.9 6.9
6.9 6.9

Peak center
Initial Final

301.142 301.142
255.301 255.127
188.881 188.079
166.693 165.434
134.599 133.853
108.309 107.975
96.385 92.734
80.766 80.219
69.241 68.918

FWHM
Initial Final
14.000 7.774
14.000 6.168
54.000 116.973
14.000 0.541
34.000 25.208
10.000 6.646
20.000 6.945
30.000 4.102
14.000 3.018

Tau
Initial Final
7.000 2.064
7.000 1.466

27.000 43.480
7.000 0.021

17.000 17.486
5.000 4.930

10.000 10.297
15.000 15.326
7.000 0.521

PEAK RESULTS
Peak Error Limit: 30%

AEA Peak Centroid Count %errPeak Activity
ID Isotope Frac Exp . Ohs. Diff. FWHM Rate cjm @95 d/m uCi/ea
1 Am241 0.650 5.479 5.469 0.0100.04 103.38 0.9 454.1 0.205E-03

5.487 5.469 0.018 592.8 0.267E-03
2 Am243 0.283 5.266 5.257 0.0090.03 45.07 1.4 188.0 0.847E-04

7 n.~ (.?~ . . 4.42 11.5 5
4.891 4.949 -.058 18.3

0.015
0.822E-05

4.844 0.00 2.33 7.0 9.6 0.434E-05

: 2749TY
???? 4.699 0.53 30.9
???? 4.580 0.23

7
50.0

???? 4.510 0.14
8

72.8
???? 4.452 0.14

9
64.6

???? 4.400 0.35 25.8
----- ---------

Totals: 0.976 <--valid peaks only--> 155.21

DETECTOR CALIB~TION
Energy(MEV) = 4.083 + (0.0046)*Channel

Energy range (MeV): 4.083 TO 6.439
Efficiency = 0.2422 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

270
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Item
Raw spectrum
Smoothed
Composite fit
Residuals

HNF-1645R~.o
Total % Recovery

76360.0 100.000
76359.9 100.000
75183.3 98.459
1176.7 1.541

Analyzed by:
SLH2



,,
HNF-164S REV. O

Spectrum 5a5204. CNF
1 Legend: Raw= .... Modeled Peaks = 1,2,.., etc Display Max.: 17425.1

4
4
4
9
9
9
9
9
9
9
8
7
7
6
6
5
5
5
5
4
4
3
3
3
3
3.
32
3.2.
3 2....
........2
1 2.............. ..
.1........................2...

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

1.......................................... ...
.............................................O+. +O.. .OO ............ ..1
.............................1
1 ...
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Raw Data Dump for

o. 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

0.
2.
8.
8.
4.
5.
8.

14.
9.

10.
9.

14.
13.
23.
23.
40.
27.
39.
46.
67.

101.
137.
239.
459.
955.
344.
309.
545.

1344.
2506.
324.

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

0.
4.
3.
3.
5.
7.

11.
12.
10.
12.
18.
12.
19.
26.
24.
27.
34.
40.
51.
68.
89.

143.
248.
502.
915.
281.
298.
576.

1426.
2417.
248.

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

AEA Spectrum:
o.
0.
7.
1.
7.

11.
10.
8.

10.
3.6.
10.
11.
15.
24.
28.
26.
21.
38.
50.
54.
75.
95.

151.
274.
549.

1043.
294.
318.
657.

1606.
2393.
179.

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

0.
0.
4.
6.
5.
7.

10.
13.
10.
11.
12.
9.

23.
25.
16.
26.
30.
37.
33.
54.
82.
84.

166.
262.
557.

1152.
248.
343.
725.

1711.
2122.
131.

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

5a5204.CNF
o.
0.
2.
8.
6.

13.
9.
5.
6.

11.
11.
15.
14.
21.
19.
20.
28.
33.
48.
61.
83.
97.

145.
250.
585.

1151.
289.
339.
783..

1919.
1665.

96.
0.
0.
0.
1.
2.
0.
o’.
2.
0.
0.
1.
1.
2.
1.
5.
3.
3.
0.

0.
0.

10.
9.
8.
6.

12.
10.
16.
13.
19.
14.
21.
21.
18.
36.
48.
36.
55.
54.
70.

113.
186.
298.
728.

1128.
289.
371.
843.

1885.
1043.

56.
3.
1.
1.
2.
0.
0.
0.
0.
1.
0.
0.
2.
2.
1.
0.
2.
0.
0.

HNF-1645REv.o

o.
0.
6.
2.
7.

11.
5.

12.
8.

15.
14.
13.
17.
21.
22.
27.
38.
31.
49.
58.
78.

115.
187.
359.
750.

1146.
248.
392.
909.

2216.
755.
37.
1.
2.
2.
1.
1.
0.
1.
2.
0.
1.
1.
0.
1.
1.
2.
7.
0.
0.

0.
4.
6.
6.
7.
8.

18.
9.
9.

13.
17.
17.
25.
20.
25.
23.
31.
40.
63.
74.
75.

125.
187.
354.
814.

1002.
260.
405.
980.

2168.
546.
23.
4.
2.
3.
1.
0.
1.
0.
0.
1.
0.
0.
3.
3.
1.
1.
2.
2.
0.

0.
4.
9.

10.
6.

13.
8.

12.
10.
8.

22.
15.
27.
23.
34.
29.
30.
44.
57.
73.
89.

115.
196.
382.
877.
750.
297.
521.

1164.
2255.
470.

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

0.
4.
5.

10.
8.
7.

17.
10.
17.
14.
15.
16.
14.
17.
19.
30.
36.
37.
56.
67.
98.

115.
210.
412.
917.
496.
295.
494.

1211.
2477.
334.

3.
1.
1.
3.
1.
1.
1.
2.
0.
0.
1.
2.
2.
0.
1.
3.
3.
1.
0.
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Peak
ID
1

Peak

222-s
GENERAL AL

HNF-1045 REV. O

Analytical Laboraratory
PHA ENERGY ANALYSIS

Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
WL25690-BLNK-AM

File ID: 6a6206.CNF

Counted on: 8/25/98 @22:16
Detector: AEA6
Geometry number: 1
Count time: 28802. Sec

PEAK ANALYSIS

Peak height Peak center FWHM
Initial Final Initial Final Initial Final
576.0 576.0 252.522 252.522 12.000 5.075

PEAK RESULTS
Peak Error Limit: 30%

AEA Peak Centroid Count %err

Tau
Initial Final
6.000 1.583

Activitv
ID Isotope Frac Exp . Obs . Diff. FWHM Rate c/m @95 dfm

1

uCi/ea”

An243 0.931 5.266 5.250 0.0160.02 21.33 1.9 93.9 0.423E-04
----- ---------

Totals: 0.931 <--valid peaks only--> 21.33

DETECTOR CALIBIWTION
Energy(MEV) = 4.089 + (0.0046)*Channel

Energy range (MeV): 4.089 TO 6.444
Efficiency = 0.2294 CPPI/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total
Raw spectrum 11000.0
Smoothed 11000.0
Composite fit 10237.8
Residuals 762.2

Analyzed by:

% Recovery
100.000
100.000
93.071
6.929

SLH2

274



.-, HNF-ftwj REV,()

Spectrum 6a6206. cNF
1 Legend: Raw= .... Modeled Peaks = 1,2,.., etc Display Max.: 4098.2

i
.1
....1
. . . . . . . . . 1
. . . . . . . . . . . . . . . . . . . . 1
.......................................... ..1
....................................................................1.
.................1.
...
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HNF-1645REV.O.~-
Raw Data Dump for AEA Spectrum:
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

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

17.
24.
50.
91.

235.
570.
52.
11.
2.
5.
2.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.
0.

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

12.
9.

21.
38.

102.
291.
595.
41.
4.
2.
5.
3.
1.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

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

11.
24.
42.
97.

280.
648.
44.
1.
4.
4.
3.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
1.
3.
0.
1.
0.
0.
0.
0.
0.

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

12.
18.
42.

118.
332.
605.
25.
1.
4.
2.
2.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.

6a6206.CNF
o.
0.
0.
1.
0.
0.
1.
3.
1.
0.
1.
2.
0.
0.
3.
0.
7.
4.
8.
7.

17.
21.
53.

130.
360.
544.
34.
1.
0.
7.
1.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.

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

10.
7.

14.
23.
50.

153.
424.
374.
29.
2.
2.
9.
0.
0.
0.
1.
3.
0.
0.
0.
0.
0.
0.
1.
0.
2.
0.
0.
0.
0.
0.
0.

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

16.
27.
58.

186.
428.
180.
33.
0.
1.
5.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
2.
0.
0.

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

19.
16.
27.
66.

186.
476.
111.
19.
2.
0.
7.

2.,

0.

0.

0.

1.

1.

2.

0.

0.

0.

0.

0.

0.

0.

1.

0.

0.

1.

0.

0.

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

11.
17.
26.
72.

197.
528.
56.
19.
1.
1.
7.
0.
1.
0.
1.
1.
0.
0.
1.
0.
0.
1.
0.
1.
1.
1.
0.
0.
1.
0.
0.

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

15.
11.
20.
35.
86.

232.
541.
53.
11.
3.
1.
3.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.



.
HNF-1645 REV. O

222-S Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSIS

Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
S98T2422-SAM-AM

File ID: 7a7230.CNF

Counted on: 8/25/98 @22:18
Detector: AEA7
Geometry number: 1
Count time: 28800. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM
ID Initial Final Initial Final Initial
1

Final
126.8 126.8 299.339 299.339 14.000

2
6.605

510.1 510.1 253.446 253.433 12.000 4.920
3 13.3 13.3 158.904 158.847 128.000 1.000

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err
ID Isotope Frac Exp . Ohs. Diff. FWH14 Rate c/m (395
1

~P
0.186 5.487 5.475 0.0120.03 5.37 3.9

Am241 5.479 5.475 0.004
2 Am24 3 0.666 5.266 5.264 0.0020.02 19.26 2.1

3@& 7%
0.037 4.829 0.00 1.06 8.7
----- ---------

Tots 1s: 0.888 <--valid peaks only--> 25.69

DETECTOR CALIBRATION
Energy(MEV) = 4.098 + (0.0046)*Channel

Energy range (MeV): 4.098 TO 6.453
Efficiency = 0.2429 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

In.
7
6

64

d/m

Tau
tial Final
000 1.795
000 1.473
000 0.100

Activity
uCi/ea

30.7 0.138E-04
23.5 O.1O6E-O4
80.1 0.361E-04
4.4 0.197E-05

Item Total % Recovery
Raw spectrum 13889.0 100.000
Smoothed 13889.0 100.000
Composite fit 12332.7 88.794
Residuals 1556.3 11.206

Ana

27’7

yzed by:
SLH2



. HNF-Iw REV. O
Spectrum 7a7230.CNF

1 Legend: Raw= .... Modeled Peaks = 1,2,.., etc Display Max.: 3681.3
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3
3
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3
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3
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1

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

.1....

..1.

.....1

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

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

...1



.
Raw Data Dumw for AEA SDectrum:
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

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

11.
11.
13.
8.

15.
20.
18.
43.
66.
96.

185.
469.
56.
25.
44.
68.

133.
10.
0.
0.
2.
3.
2.
3.
0.
0.
0.
0.
2.
1.
0.
0.
0.
0.
0.
0.
0.

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

16.
14.
26.
35.
48.
57.
96.

237.
522.
59.
23.
32.
91.

101.
8.
0.
0.
0.
2.
0.
3.
0.
2.
1.
0.
0.
1.
0.
0.
2.
0.
1.
0.
0.

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

13.
12.
11.
18.
25.
30.
39.
64.

104.
213.
591.
47.
22.
39.
86.
86.
7.
0.
0.
0.
0.
2.
2.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.
0.

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

11.
18.
14.
19.
29.
39.
68.

116.
256.
548.
52.
23.
45.

105.
44.
4.
0.
0.
2.
1.
3.
0.
0.
1.
1.
1.
1.
0.
0.
0.
0.
0.
1.
0.

7a7230.CNF
o.
0.
2.
2.
1.
6.
1.
3.
1.
4.
3.
4.
8.
5.
9.
8.
8.

12.
16.
20.
26.
49.
75.

138.
309.
569.
36.
18.
47.
97.
29.
4.
1.
1.
2.
2.
2.
0.
0.
1.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.

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

15.
16.
16.
20.
26.
33.
40.
70.

146.
348.
464.
45.
24.
41.

117.
36.
2.
1.
0.
1.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
4.
3.
2.
1.
3.
3.
3.
5.
1.
6.
9.
7.
5.

14.
6.

15.
24.
14.
32.
38.
84.

128.
359.
299.
46.
20.
44.

128.
18.
0.
0.
0.
1.
0.
4.
1.
0.
0.
1.
1.
0.
0.
0.
0.
1.
0.
0.
0.

HNF-164sREM0
o.
0.
3.
1.
3.
3.
3.
1.
1.
2.
4.
7.
6.

10.
7.

16.
21.
13.
18.
26.
31.
49.
86.

142.
379.
157.
33.
29.
69.

113.
21.
0.
0.
0.
1.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.

0.
3.
1.
2.
2.
0.
1.
3.
2.
3.
5.
4.
9.
6.

11.
10.
11.
15.
18.
23.
43.
58.
85.

170.
408.
90.
36.
33.
76.

141.
17.
0.
0.
0.
1.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
2.
2.
1.
2.
6.
7.
6.
2.
7.
4.
6.
7.
6.

17.
11.
11.
20.
17.
38.
69.
88.

188.
431.
51.
26.
35.
82.

144.
23.
0.
0.
0.
1.
2.
5.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
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HNF-I(M5 REV. O

222-S Analytical Laboraratory
GENERAL ALPHA ENERGY AN ALY S I S

Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
S98T2422-DUP-AM

File ID: 8a8186.CNF

Counted on: 8/25/98 (?22:19
Detector: AEA8
Geometry number: 1
Count time: 28806. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM
ID Initial Final Initial Final Initial
1

Final
135.2 135.2 302.475 302.475 12.000

2
6.453

525.5 525.5 256.365 256.350 12.000 5.139
3 10.9 10.9 187.507 186.899 14.000 25.742

Tau
Initial Final
6.000 1.757
6.000 1.460
7.000 5.531

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 uCi/ea
l——Pu23& 0.201 5.487 5.472 0.0150.03 5.70 3.7 35.1 0.158E-04

Am241 5.479 5.472 0.007 26.9 0.121E-04
2 Am243 0.728 5.266 5.260 0.0060.02 20.67 2.0 92.6 0.417E-04

7 n

7Ra7?’&ti ----- 4“891 4“940 ‘“049 ---------
3.2 0.144E-05

Totals: “ 0.954 <-- valid peaks only--> 27.09

DETECTOR CALIB~TION
Energy(MEV) = 4.080 + (0.0046)*Channel

Energy range (MeV): 4.080 TO 6.436
Efficiency = 0.2253 CP14/DPEl

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum . 13635.0 100.000
Smoothed 13635.0 100.000
Composite fit 13003.8 95.371
Residuals 631.2 4.629

Analyzed by:
SLH2
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HNF-1645 REV. O

Spectrum 8a8186. CIJF

1 Legend: Raw= .... Modeled Peaks = 1,2, ... etc Display Max.: 3431.4
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Raw Data Dump for AEA Spectrum:
1

11
21

31

41

51

61

71

81

91

101

111

121

131

141

151

161

171

181

191

201

211

221

231

241

251

261

271

281

291

301

311

321

331

341

351

361

371

381

391

401

411

421

431

441

451

461

471

481

491

511

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

15.
9.

21.
36.
80.

182.
401.
165.
37.
28.
67.

128.
18.
0.
0.
0.
2.
2.
3.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.

0.
0.
0.
1.
1.
2.
1.
2.
1.
3.
2.
2.
3.
0.
5.
2.
4.
9.
5.

11.
17.
30.
47.
80.

178.
481.
117.
45.
27.
70.

150.
20.
0.
0.
3.
2.
1.
1.
0.
0.
0.
0.
0.
1.
1.
1.
0.
0.
0.
0.
0.

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

22.
25.
40.

108.
219.
424.
60.
26.
28.
84.

150.
20.
0.
0.
1.
2.
6.
1.
0.
0.
1.
0.
0.
1.
0.
1.
0.
0.
0.
0.

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

12.
3.

13.
36.
50.
90.

244.
502.
52.
25.
35.
81.
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14.
0.
0.
0.
2.
2.
4.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

HNF-1645REV.O
8a8186.CNF

o.
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1.
1.
2.
0.
2.
1.
0.
5.
0.
4.
2.
5.
2.
5.
8.
8.

12.
9.

19.
26.
55.
94.

237.
542.
49.
25.
46.
87.
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12.
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0.
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2.
2.
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
1.
1.
1.
1.
0.
0.
2.
1.
3.
1.
0.
4.
3.
5.
9.

10.
19.
23.
24.
53.

118.
277.
572.
39.
16.
41.
92.
79.
6.
0.
0.
0.
0.
2.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
1.
1.
2.
2.
0.
2.
1.
2.
5.
7.
2.
1.
2.
2.
s.

21.
12.
23.
39.
67.

117.
295.
594.
40.
14.
40.

121.
62.
6.
0.
0.
1.
2.
6.
0.
0.
0.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.

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

10.
12.
13.
23.
26.
66.
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323.
545.
38.
20.
60.

120.
44.
2.
0.
0.
0.
1.
2.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.

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

12.
26.
30.
62.

125.
347.
497.
35.
24.
67.

116.
24.
0.
1.
0.
0.
0.
2.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.

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

12.
12.
19.
35.
65.
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392.
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32.
23.
48.
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18.
1.
0.
1.
0.
4.
5.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
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Peak
ID
1
2
3
4?
~?

Peak

HNF-lfW REV. o

222-S Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSIS

Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
S98T2423-SAM-AM

File ID: 9a9187.CNF

Counted on: 8/25/98 @22:20
Detector: AEA9
Geometry number: 1
Count time: 28803. Sec

PEAK ANALYSIS

Peak height Peak center FWHM
Initial Final Initial Final Initial Final
137.1 137.1 298.597 298.597 14.000 7.056
571.4 571.4 252.247 252.237 12.000 5.637
10.3 10.3 191.348 190.719 56.000 48.896
2.4 2.4 184.012 180.844 8.000 0.726
1.7 1.7 182.543 182.951 4.000 0.000

PEAK RESULTS
Peak Error Limit: 30%

AEA Peak Centroid Count %err

Tau
Initial Final
7.000 2.100
6.000 1.739

28.000 28.430
4.000 0.657
2.000 3.758

Activity
ID Isotope Frac EXP . Obs . Diff. FWHM Rate cfm @95 d/m uCi/ea-
lEw23—&. 0.191 5.487 5.471 0.0160.03 5.58 3.8 31.7

Am24 1
0.143E-04

5.479 5.471 0.008
2

24.3 O.1O9E-O4
Am243 0.744 5.266 5.258 0.0080.03 21.74 1.9 89.9 0.405E-04

7 c1 13.1’2

4 gM ????
a-a5

4.930
5

0.03
27.+U37%

168.
???? 4.939 0.00 1000.

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

Totals: 0.960 <--valid peaks only--> 28.05

DETECTOR CALIBRATION
Energy(MEV) = 4.098 + (0.0046)*Channel

Energy range (MeV): 4.098 TO 6.453
Efficiency = 0.2444 CPN1/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 14025.0 100.000
Smoothed 14025.0 100.000
Composite fit 13479.0 96.107
Residuals 546.0 3.893

Analyzed by:

283
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HNF-1645 REV. O
Spectrum 9a9187. CNF

1 Legend: Raw =.... Modeled Peaks = 1,2,.., etc Display Max.: 4110.4
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HNF-164tSREV. O

1
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

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

::
3.
6.

16.
15.
9.

20.
50.
94.

249.
595.
58.
11.
40.

102.
149.
11.
1.
0.
1.
0.
3.
1.
0.
0.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.

Raw Data Dump for AEA Spectrum:
o. 0.

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

10.
13.
17.
16.
37.
96.

292.
634.
54.
19.
29.
98.

107.
7.
1.
0.
1.
0.
1.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

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

14.
12.
13.
27.
52.

115.
297.
590.
47.
15.
46.

103.
55.
2.
0.
0.
0.
1.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

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

12.
8.

17.
28.
54.

106.
355.
654.

56.
18.
42.

113.
38.

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

9a9187.CNF
o.
0.
0.
0.
0.
0.
0.
2.
2.
1.
1.
1.
1.
6.
1.
3.
3.
5.
8.

12.
18.
32.
63.

140.
428.
493.
43.
20.
53.

130.
31.
0.
0.
1.
0.
2.
5.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
1.
1.
1.
2.

0.

0.

1.

0.

1.

2.

6.

1.

1.

3.

7.

5.

9.

14.

8.

20.

40.

69.

163.

469.

304.

28.

20.

50.

139.

30.

0.

0.

1.

0.

1.

0.

0.

0.

0.

0.

0.

0.

1.

0.

0.

0.

0.

0.

0.

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

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

10.
8.

12.
9.

24.
40.
67.

177.
444.
179.
31.
26.
66.

140.
19.
0.
0.
0.
1.
1.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

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

18.
13.
42.
78.

186.
466.
116.
24.
18.
59.

154.
24.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
1.
2.
1.
1.
0.
0.
1.
1.
0.
3.
9.
5.
4.
8.
4.

12.
9.

19.
23.
41.
85.

189.
529.
101.
17.
33.
85.

138.
17.
0.
0.
1.
1.
3.
8.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
1.
0.
0.
0.
0.
1.
0.
1.
0.
1.
3.
5.
1.
1.
2.
2.
9.

11.
14.
21.
38.
68.

244.
561.
78.
27.
26.
88.

140.
10.
0.
0.
0.
1.
2.
4.
0.
0.
0.
2.
0.
0.
0.
1.
0.
0.
0.
0.
0.
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..’
Item

Raw spectrum
Smoothed
Composite fit
Residuals

HNF-164!3REV.O

Total % Recovery
63036.0 100.000
63035.8 100.000
62409.6 99.006

626.4 0.994

Analyzed by:
SLH2



HNF-1849 REV. O

222-S Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSIS

Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
S98T2423-DUP-AM

File ID: 10a1082.CNF

Counted on: 8/25/98 @22:20
Detector: AEA1O
Geometry number: 1
Count time: 28804. Sec

PEAK ANALYSIS

Peak Peak height Peak center
ID

FWHM
Initial Final Initial Final Initial Final

1 133.6 133.6 297.604 297.604 12.000
2

7.212
549.9 549.9 251.639 251.622 12.000 5.984

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err
ID Isotope Frac EXP . Ohs. Diff.
1 Am241

FWHM Rate clm @95
0.198 5.479 5.458 0.0210.03 5.78 3.7

Pu238 5.487 5.458 0.029
2 Am243 0.766 5.266 5.247 0.0190.03 22.37 1.9

-.--- ---------

Tots 1s: 0.963 <--valid peaks only--> 28.15

DETECTOR CALIBRATION
Energy(MEV) = 4.089 + (0.0046)*Channel

Energy range (MeV): 4.089 TO 6.445
Efficiency = 0.2331 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Tau
Initial Final
6.000 1.951
6.000 1.686

Item Total % Recovery
Raw spectrum 14025.0 100.000
Smoothed 14025;0 100.000
Composite fit 13513.0 96.350
Residuals 512.0 3.650

Activity
d/m uCi/ea
26.4 0.119E-04
34.4 0.155E-04
96.9 0.437E-04

Analyzed by:
SLH2

28’7
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Spectrum 10a1082.CNF
1 Legend: Raw= .... Modeled Peaks = 1,2,.

2
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Display Max.: 3925.8
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HNF-1643 REV. O
‘ Raw Data Dump for AEA Spectrum: 10a1082.CNF

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
473.
481
491
511

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

10.
9.
9.

16.
19.
42.

105.
319.
612.
59.
19.
43.

113.
102.

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

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

15.
20.
51.

101.
282.
577.
48.
18.
49.
98.
68.
2.
0.
0.
1.
1.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
1.
2.
1.
2.
2.
0.
4.
1.
1.
1.
1.
5.
2.
6.
7.
9.

19.
23.
50.

132.
384.
626.
44.
24.
36.

133.
46.
3.
0.
0.
0.
2.
5.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
1.
0.
2.
1.
1.
0.
0.
1.
1.
2.
2.
6.
4.
1.
7.
6.

12.
16.
39.
48.

148.
358.
513.
41.
28.
50.

118.
32.
2.
0.
1.
1.
4.
2.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.

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

12.
14.
39.
68.

146.
441.
418.
41.
32.
64.

131.
26.
0.
0.
1.
0.
2.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

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

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

12.
7.

18.
25.
80.

202.
433.
277.
37.
18.
69.

133.
18.
0.
0.
0.
1.
0.
5.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.
0.

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

10.
17.
28.
56.

182.
523.
159.
36.
27.
77.

147.
25.
0.
1.
0.
1.
4.
1.
0.
0.
0.
0.
1.
2.
0.
0.
0.
0.
0.
0.
0.

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

10.
21.
37.
76.

201.
480.

99.
14.
24.
70.

131.
14.

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

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

12.
15.
18.
29.

100.
242.
525.
68.
20.
42.
70.

158.
9.
1.
2.
1.
0.
1.
3.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.

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

11.
12.
11.
22.
27.

100.
282.
535.
52.
20.
38.

101.
123.
12.
0.
0.
0.
3.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
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6-INF-1645REV. O
worklistdataVersion1.0 05/15/96 Page: 1
08127/9814:16

LABCORE Completed Worklist Report for Worklist# 25693

Analysti akl instrument: PUO1 Book#

Method Rev/Mod

WorkIii Comment: @PU23901 FORER-311 GRAB SAMPLES RTS

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

1 STD 0 BPU23901 PU2390% LIQUID 1.12=-04 1.31E-4 116. S64 % Rec.avezy

Analyst Signature Date Analyst Signature Date

3/4+4 9%
Revif4v er Signatnr& Date J

Unitsshownfor QC (BLK[BKG)may not reflect the actaal units.
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\2
0811919813:39 HNF-lw REV. O

A-0004-I
Page: 1

LABCORE Data Entry Template for Worklist# 25693

Analyst: M{)_ Instrnrnent:PUO1 Book# a%fk 7

Method LA-953-104 RevlMod~~

WorkIistConnnent:@PU23901 FORER-311 GRABSAMPLESRTS

S Type

1 STD

2 BLNK

3 SAMPLE

4 DUP

5 SAMPLE

6 DUP

7 SAMPLE

8 DUP

Sample# R A Test

@Pu23901

@PU23901

S98TO02422 O @PU23901
Analytes Requested: PU23901

S98TO02422 O @PU23901

S98TO02423 O @PU23901
Aoalytes Requested: PU23901

S98TO02423 O @PU23901

S98TO02424 O @PU23901
Analytes Requested: PU23901

S98TO02424 o @PU23901

Matrix Group# Project

LIQUID

LIQUID

LIQUID 98000453 ER-311 Gm
, PU23901E, PU23901T

LIQUID

LIQUID 98000453 ER-311 GRA3
, PU23901E, PU23901T

LIQUID

LIQUID 98000453 ER-311 GW
, PU23901E, PU23901T

LIQUID

Final page for worklist # 25693

Analyst Slgnatnre Date

Data Entry Comments:

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

294.



HNF-1645 REV. O

WORKBOOK PAGF STn4. .

II 11,rh-.. . . .. . .-,,,,,.

II w,,..., II

Decay Time = Date Counted - Tracer Preparation Date

Pu-236 D6cay Corfd Value = P.-236 PqYaration Value ,[e to the power of {(.1.2, Decay Tmell 040.95}]

P“ 236 Trace, Recovev = (Total AT Counts / TC -Bkg~ 1/EFF ,C236.1ODIP.-236 Decay Cor/d Value . SPKV

P. 239/240 pCtiL. (C239)(P. 236 Decay Cor/d Val.e)(SPKV)(lOOO mLIL)(DF)(DDF) / [(C236)(SS)(2220000 dpmipci)]

P“ 238 dpm = [(TcdalAT Counts / TC) Skg, 1/EFF, C236]. (P.-238 Tracer Value .SPKV .Pu 236 Tracer Recovery / 100)

P. 238 pCIfL. [(Pu 238 dpm)(DF)(DDF)(1000mUL)] / [(P.-236 Tracer Recovery /100)(2220000 dpm/pC,)(D L7L)(SS)]

Relative Counting Error = Square Rc-atof [(l/(P. 236 cprn , m!.)) + (4 / (P. 236 or 239/240 cpm =rein))] .1.96 .400

alyst: ) 4 AKL Date 27-Aug-98

Signature of Chem,st JFR Date 3) h ?g

STANDARD,VV81REV7.0 &M28ML

292
08/27/98



HNF-1045 REV. O

WORKBOOK PAGE: BLANK2

nalyst AKL Date 27-Aug-98

ignature of Chemist JFR Date 3),4L5 9#“
BLANK,WBI REV 1.0 9~128ML

l\943128\OUT125693.WBl

293
08/27/98



HNF-1643REV.O
WORKBOOK PAGE SAM3

00 dpmlpfi)]

very / 100)

Ss)]

00

nalysv AKL

%gnature of Chem ,st

Date: 27-Aug-98

u

JFR Date 3/&= ?%’
SAMPLE,WB1 REV !.0 943128ML

294
l:\943128\OUT125693 .WB 1



HttF-i&$!jR~o f)

WORKBOOK P.4GF D1JP4

.Iyst AKL

Signature of Chermst (~&
Date 27-Aug-98

JFR Date 3)A5 98’ II
SAMPLE.WB4 REV 1.0 dl 28ML

l:\943128\OU7125893.WB 1

295
08/27/98



HNF-1645 REV. O

0.32

Decay Time = Date Counted. Tracer Pwparatic,n Date

Pu-23.9 Decay Corfd Value = P.-236 Pmparatlon Value ,[e to the power of {(-1.2 + Decay Tmeli 040,95)]

P. 236 Tracer Reccwew = (Total AT Counts / TC -Bkg) .C236,1 OOI(P.-236 Decay Cwr’d value. SPKV. EFF)

P. 239/240 @/L. (C239)(PLI 236 Decay C.wtd Val.e)(SPW(lOOOmUL) (DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpml~cr)]

P“ 238 dprn = [(ToW AT Counts / TC) Eikg- ~/EFF - C238] (P.-238 Tracer Value .SPKV ,P. 236 Tracer Recawy / <00)

Pu 236 pCi/L = [(P. 238 dpm)(DF)(DDF)(lOOO mUL)] / [(Pu-236 Tmcar Recovery /100)(2220000 dpm/@)(D g/L)(SS)]

Relawe Counting Error= Square Rwd of[(l/(P. 236 .spm. m(n)) + (1 / (Pu 238 or 239/240 cpm, rein))]. 1.96 = $00

alyst AKL Date 27-A”g.99

signature of Chend.1 JFR Date, 31A% 9K
SAMPLE,WM REV 1.0 &431 26ML 0

h\943126\OUT126693 .WS1

29fS
08/27/99



HNF-1845REV.o

WORKBOOK PAGE D(JP6

Pu 238 and 239/240 : LA-943-128 (VOID) or LA-953-104(B-0)) LIQUID /
II AUG-25 -98 IPU 236 AEA FRAC ( ) IC236 1e5il

Decay T,me = Date Counted Tracer Preparation Date

S98TO02423 P.-236 Decay Cor(d Value= Pu-236 Prqwation Value .[e to the power of {(-ln2 = Decay Time/l 040.95)]

.~ti~w%.~~dtiwl Pu 236 Tracer Reco.ev = (Total AT Counts / TC -Bkg) ,C236”400/(Pu-236 Decay Corr’d Value’ SPKV. EFF)

wC1640S P“ 239/240 pci/L = (C239)(P. 236 Decay Cor<d Value) (SPW(l 000mUL)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/@)]

!Wefi@Fe?@- Pu 238 dpm = [(Total AT Counts / TC) - Bkg, 41EFF, C238]. (P.-238 Tracer Value ,SPKv ,P. 236 Tracer Recovery i TOO)

Szc Pu 238 pCdL. [(Pu 238 dprn)(OF)(DDF)( 1000mLiL)] / [(P.-236 Tracer Recovery /100)(2220000 dpm/uCi)(D g/L)(SS)]
,-,mewm75”- ‘ Relative Co.nt,ng Emor = Square Rwt of [(i/(F. 236 cpm =rein)) + (1 / (P. 236 or 239/240 cpm . rni.))] .196, 100

I

SAMPLE,WB1 REV 1.0

l:\943128\OUT125693,WS 1

297
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HNF-1645 REV. 0

WORKBOOK PAGE SAM7

I-mt-11

N/A
.

“’ Decay Time. Oate Counted. Tracer preparation Date

Pu-236 Decay Corfd Value = P.-236 Preparation Value .[. to the F.WW of {(-1.2, Decay Time/? 040.95)]

P. 238 Tracer Recovery= (Total AT Counts / TC -Bkg) ,C236VOOI(PW236 Oecay Cortid Value + SPKV, EFF)

P. 239/240 IJCfL = (C239)(PU 236 Decay Corfd Val@(SPKVj(iOOOmUL)(DF) (DDF) / [(C236)(SS)(D g/L)(2220000 dprnlpci)]

P. 238 dpm = [(Total AT Counts / TC) Skg. 1/EFF, C238]. (Pu-238 Tracsr Value .SPKV ,Pu 236 Tracer Recovery / 100)

P“ 238 PCi/L = [(Pu 238 dPm)(DF)(DDF)(lOOO mUL)] / [(Pu-236 Tracer RWOVeV /100)(2220000 dPm/pC,)(D g/L)(SS)]

Relative Co.ntlng Error= Square Rc.x of [(l/(P. 236 cpm . rein)) + (1 / (P. 238 or 239/240 cpm . rein))] -1,96,100

nalysv AKL Date 27-Aug-98

signature of Chemist JFR Date 3/Aq 98’
SAMPLE.VVB1REV1.0 443128ML

l:\943128\OUT125693 .WB1
298

08/27/98



HNF-1645 REV. ()

AKL Date 27-Aug-98

SAMPLE.WS1 REV 1.0 fl 943128ML

h\943128\OUTV25693 .WJi37
299

08/27/98



,.*

222-s
GENERAL AL

HNF-1645REW0

Analytical Laboraratorv
PH~ ENERGY

Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
WL25693-STD-PU

File ID: 13a1317.CNF

Counted on: 8/25/98
Detector: AEA13
Geometry number; 1
Count time;

PEAK ANALYSIS

~NALYSIS

@22:36

28800. Sec

Peak Peak height Peak center FWHM
ID Initial Final Initial Final Initial Final
1 1131.9 1131.9 361.589 361.589 10.000
2

2.826
18.8 18.8 303.159 303.037 12.000

3
4.165

54.1 54.1 287.125 287.038 10.000 2.067
4? 14.7 14.7 269.510 269.220 8.000
5

2.427
1969.1 1969.1 228.812 228.811 10.000 2.976

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err

Tau
Initial Final
5.000 1.187
6.000 0.835
5.000 1.781
4.000 0.826
5.000 1.712

Activitv
ID Isotope Frac
1 Pu236 0.381
2 Pu238 0.011

7 ml’...”

4* 2-7/4%578 ????
5 Pu239 0.563

Pu240
-----

Totals: 0.967

EXP . Ohs. Diff. FWHM Rate clm @95 d/m uCi/ea-
5.755 5.752 0.0030.01 31.19 1.6 129.0 0.581E-04
5.487 5.482 0.0050.02 0.91 9.9 5.1 0.232E-05
5.479 5.482 -.003 3.9 0.177E-05

nl n s% , . =. F n -1.~

5.327 0.45 17.1
5.147 5.141 0.0060.01 46.14 1.3 187.0 0.842E-04
5.144 5.141 0.003 187.0 0.842E-04

---------

<--valid peaks only--> 79.20

DETECTOR CALIB~TION
Energy(MEV) = 4.089 + (0.0046)*Channel

Energy range (MeV): 4.089 TO 6.444
Efficiency = 0.2468 CPN/DPPl

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 39308.0 100.000
Smoothed 39308.0 100.000
Composite fit 38235.7 97.272
Residuals 1072.3 2.728

300 Analyzed by:



,. HNF-1645 REV. O

Spectrum 13a1317. CNF

1 Legend: Raw =.... Modeled Peaks = 1,2, .., etc Display Max.: 12722.9

:5.
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., .,.

Raw Data Dump for AEA Spectrum:
1 0.
11 0.
21 0.
31 0.
41 1.
51 1.
61 0.
71 0.
81 0.
91 1.

101 0.
111 1.
121 1.
131 0.
141 1.
151 2.
161 1.
171 3.
181 10.
191 32.
201 66.
211 157.
221 684.
231 1686.
241 1.
251 1.
261 8.
271 26.
281 17.
291 16.
301 19.
311 4.
321 7.
331 24.
341 83.
351 502.
361 1258.
371 0.
381 0.
391 0.
401 0.
411 0.
421 0.
431 0.
441 0.
451 1.
461 0.
471 4.
481 0.
491 0.
511 0.

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

15.
33.
56.

194.
739.
975.

1.
5.
7.

10.
22.
7.

22.
11.
10.
31.
91.

564.
1414.

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

0.- 0.
0,
0<
1<
1.
0,
0<
1,
0.
1.
1.
0<
0<
2.
1.
1.
2.
6.

10.
30.
58.

204.
892.
369.

2.
6.

11.
9.

42.
2.

23.
5.

12.
36.

123.
588.
1265.

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

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

10.
28.
76.

251.
1016.

86.
4.
9.

12.
7.

46.
13.
18.
8.

16.
34.

138.
573.
916.

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

HNF-1645REv.o

13a1317.CNF
o. 0.
1.
0.
1.
0.
2.
0.
0.
1.
1.
1.
2.
2.
0.
3.
3.
3.
6.

13.
27.
78.

281.
1259.

18.
2.
9.

13.
9.

51.
11.
28.
5.

26.
51.

150.
544.
395.

0.
0.
0.
0.
0.
0+
o.
0.
0.
1.
2.
0.
0.

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

11.
14.
27.
95.

345.
1679.

2.
5.
9.

19.
9.

64.
9.

11.
10.
19.
59.

177.
575.
120.

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

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

16.
28.

100.
434.

1825.
3.
2.
6.

16.
11.
83.
12.
9.
8.

15.
56.

202.
599.
13.
0.
0.
0.
0.
0.
1.
0.
1.
0.
1.
9.
0.
0.

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

12.
40.

111.
498.

2198.
0.
5.
7.

18.
13.
73.
12.
7.

12.
23.
65.

260.
765.

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

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

11.
12.
33.

117.
565.

2429.
1.
1.
7.

20.
16.
55.
20.
2.
8.

25.
57.

384.
903.

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

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

17.
52.

149.
602.

2288.
1.
5.
4.

21.
20.
36.
16.
4.

11.
32.
60.

430.
1088.

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



HNF-1645 REV. O

222-S Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSIS

Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
WL25693-BLNK-PU

File ID: 14a1409.CNF

Counted on: 8/25/98 @22:37
Detector: AEA14
Geometry number: 1
Count time: 28805. Sec

PEAK ANALYSIS

Peak Peak height Peak center
ID

FWHM
Initial Final Initial Final Initial

1
Final

1460.6 1460.6 360.571 360.571 10.000
2

2.774
24.8 24.8 301.287 301.112 10.000

3
1.052

71.0 71.0 285.691 285.619 10.000
4

2.815
19.8 19.8 269.157 268.681 10.000 2.674

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err

Tau
Initial Final
5.000 1.198
5.000 0.548
5.000 2.019
5.000 1.385

Activitv
ID Isotope Frac EXP . Obs . Diff. FWHM Rate cjm @95
1

dfm uCi/ea”
Pu236 0.931 5.755 5.756 -.0010.01 39.41 1.4 166.4 0.750E-04

2 Pu238 0.012 5.487 5.482 0.0050.00 0.50 13.3 2.9 0.130E-05
5.479 5.482 -.003 2.2 0.993E-06

411 nli~

4)w~7~q~ 0:011 .

nl ? AQ ?-g n.-+~.n6

5.333 0.01 0.48 16.4 2.0 0.888E-06
----- ---------

Totals: 0.989 <--valid peaks only--> 41.87

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

Energy range (MeV): 4.097 TO 6.452
Efficiency = 0.2416 CPM/DPM

(Data reduction compression factor: 1.)

Item
Raw spectrum
Smoothed
Composite fit
Residuals

TOTAL COUNT DATA:

Total
20316.0
20316.0
20100.7

215.3

Analyzed by:

3oa

% Recovery
100.000
100.000
98.940
1.060

SLH2



,.
HNF-lt?a REV.o

Spectrum 14a1409.CNF
1 Legend: Raw= .... Modeled Peaks = 1,2,.., etc Display Max.: 7573.6
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HNF-164!l Rw. O

1
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

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

23.
32.
11.
20.
6.

26.
34.

121.
735.

1830.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
3.
0.
0.
0.

Raw Data Dump for AEA Spectrum:
o. 0. 0. 0.

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

10.
15.
12.
87.
11.
8.
8.

24.
59.

203.
650.
482.

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

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

10.
11.
44.
9.

13.
9.

28.
42.

150.
720.

1648.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
3.
0.
0.
0.

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

12.
60.
11.
18.
9.

16.
41.

160.
741.

1129.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
4.
0.
0.

14a1409.CNF
o.
0.
0.
1.
0.
0.
0.
0.
1.
1.
0.
1.
0.
0.
0.
2.
1.
1.
2.
1.
0.
4.
2.
2.
1.
2.

10.
15.
76.
5.

10.
11.
18.
52.

262.
733.
145.

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

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

22.
14.
88.
11.
6.
7.

29.
68.

266.
812.
19.
0.
0.
0.
0.
0.
0.
0.
0.
2.
3.
1.
0.
0.

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

20.
16.
96.
9.
6.

10.
29.
70.

307.
896.

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

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

23.
22.
53.
9.
6.
6.

26.
93.

449.
1163.

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

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

31.
23.
35.
12.
6.

22.
42.

110.
500.

1386.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
3.
2.
0.
0.

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

25.
25.
11.
13.
5.

16.
47.
97.

649.
1677.

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



. .

Peak
ID
1
2
3
4?

5
6
7

HNF-l(W REV. (1

222-S Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSIS

Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
S98T2422-SAM-PU

File ID: 15a1593.CNF

Counted on: 8/25/98 @22:38
Detector: AEA15
Geometry number: 1
Count time: 28800. Sec

PEAK ANALYSIS

Peak height
Initial Final
1250.2 1250.2

24.4 24.4
43.9 43.9
10.1 10.1

109.7 109.7
34.8 34.8
35.0 35.0

Peak center
Initial Final

360.508 360.508
302.116 301.789
285.980 285.838
269.093 268.363
227.512 227.499
144.677 144.673
20.361 20.361

FWHN
Initial Final
10.000 3.227
10.000 3.842
10.000 2.295
10.000 1.915
10.000 3.973
12.000 4.166
8.000 2.987

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count
ID Isotope Frac Exp . Obs . Diff. FWHE3 Rate cjm
1 Pu23 6 0.829 5.755 5.748 0.0070.01 38.47
2 Pu238 0.042 5.487 5.478 0.0090.02 1.95

5.479 5.478 0.001

%err

Tau
Initial Final
5.000 1.181
5.000 0.416
5.000 1.839
5.000 0.839
5.000 1.891
6.000 1.367
4.000 11.310

Activity
@95 dlm uCilea
1.4 158.0 0.712E-04
6.8 10.9 0.490E-05

8.3 0.376E-05
7 q. -1~ fJ A 7

@qg7A@ .
“L u 6A .LO ‘i n.711 17-05

???? 5.324 0:25 .38.2

5 Pu239 0.066 5.147 5.136 0.0110.02 3.04 5.4 12.2 0.551E-05

Pu240 5.144 5.136 0.008 12.2 0.551E-05

/ u L>o n T49F-n5u . U1.a * . LO~ . . UL u.”” J.1..a .
----- ---------

Totals: 0.994 <--valid peaks only--> 46.08

DETECTOR CALIBRATION
Energy(MEV) = 4.090 + (0.0046)*Channel

Energy range (MeV): 4.090 TO 6.445
Efficiency = 0.2484 CPMjDPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Tota 1 % Recovery
Raw spectrum 22263.0 100.000
Smoothed 22263.0 100.000
Composite fit 22240.2

306
99.898



Residuals

HNF-lWREV.O
22.8 0.102

Analyzed by:
SLH2

3(J7



Spectrum

HNF-164!JW.O
15a1593.CNF

1 Legend: Raw =.... Modeled Peaks = 1,2,.., etc Display Max.: 6983.8
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~NF-1645 REV.O

Raw Data Dump for AEA Spectrum: 15a1593.CNF
1
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.

47.
0.
0.
2.
5.
0.
2.
1.
1.
2.
3.
5.

19.
6.
2.
1.
3.
6.
5.

13.
54.
67.
4.
8.

11.
21.
42.
11.
22.
9.

32.
61.

156.
668.

1524.
0.
0.
0.
0.
0.
0.
1.
0.
2.
2.
4.
0.
0.
0.

0.
0.

36.
0.
0.
0.
1.
2.
4.
0.
4.
2.
9.

13.
25.
2.
2.
1.
6.
1.
5.

23.
59.
49.
3.

11.
13.
17.
29.
19.
34.
11.
25.
72.

164.
699.

1362.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
8.
0.
0.
0.

0.
0.

21.
0.
0.
1.
1.
0.
2.
0.
2.
2.
4.

19.
26.
4.
1.
3.
2.
3.
7.

27.
71.
16.
6.
4.

10.
11.
47.
13.
30.
14.
29.
76.

201.
684.
987.

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

0.
10.
9.
0.
0.
1.
1.
2.
3.
2.
1.
3.
3.

25.
45.
2.
1.
0.
3.
8.

10.
38.
89.
5.
4.

10.
14.
15.
60.
19.
28.
13.
32.
64.

224.
653.
542.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
11.
0.
0.
0.
0.
0.
2.
1.
1.
1.
3.
8.

26.
48.
1.
1.
1.
2.
8.

12.
30.

107.
4.
2.
9.

14.
12.
67.
21.
20.
17.
30.
79.

274.
679.
209.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
6.
0.
0.

0.
20.
0.
0.
0.
1.
2.
0.
2.
2.
1.
6.
2.

26.
28.
1.
1.
1.
2.
0.
7.

38.
112.

4.
5.

11.
19.
14.
71.
23.
13.
15.
27.
93.

327.
798.
53.
0.
0.
0.
0.
0.
0.
0.
0.
0.
3.
3.
0.
0.

0.
31.
0.
2.
1.
0.
0.
0.
0.
0.
3.
3.
8.

15.
31.
0.
0.
2.
3.
6.

14.
35.

126.
3.
5.

10.
19.
26.
70.
24.
5.

14.
52.
90.

382.
901.

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

0.
30.
1.
0.
1.
2.
0.
1.
1.
2.
3.
1.
6.

21.
22.
1.
4.
2.
6.
4.

12.
33.

136.
1.
8.

14.
24.
20.
57.
18.
14.
21.
47.

102.
443.
1062.

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

0.
34.
0.
2.
1.
1.
1.
1.
1.
0.
0.
0.

13.
11.
9.
1.
2.
2.
1.
2.
9.

51.
121.

5.
3.
8.

24.
28.
33.
23.
9.

26.
50.

130.
547.

1187.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
3.
3.
1.
0.

0.
43.
0.
0.
1.
4.
0.
1.
1.
3.
0.
3.

10.
33.
7.
2.
1.
1.
3.
6.

13.
43.
84.
2.

10.
12.
20.
28.
28.
27.
9.

22.
46.

146.
617.

1432.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
3.
2.
0.
0.



HNF-I 643 REV. o

222-S Analytical Laboraratory
GENERAL ALPH~ ENERGY

Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
S98T2422-DUP-PU

File ID: 16a1605.CNF

Counted on: 8/25/98
Detector: AEA16
Geometry number: 1
Count time:

PEAK ANALYSIS

Peak Peak heiaht Peak center

i NALYSIS

@22:38

28801. Sec

FWHM
ID Initial Final Initial Final Initial
1

Final
1414.0 1414.0 361.135 361.135

2
10.000 3.179

30.5 30.5 302.802 302.534 32.000
3

9.035
84.4 84.4 286.609 286.551 12.000 3.155

4 16.7 16.7 269.234 267.774 12.000 4.489
5 119.7 119.7 228.014 228.000 10.000 4.217

6 42.9 42.9 145.549 145.549 10.000 3.113

7 39.6 39.6 20.461 20.461 12.000 3.559

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err

Tau
Initial Final
5.000 1.198

16.000 16.288
6.000 1.803
6.000 1.039
5.000 1.918
5.000 1.198
6.000 11.521

Activity
ID Isotope Frac EXP . Ohs. Diff. FWHM Rate cfm @95
1

d/m uCi/ea
Pu236 0.824 5.755 5.747 0.0080.01 42.61 1.4 163.0 0.734E-04

2
~ti

0.018 5.479 5.477 0.0020.04 0.91 11.4 3.6 0.164E-05
?’u23 5.487 5.477 0.010 4.7 0.213E-05

.-@&~-~ ‘J:~; . ..8-8-+-M -......0,
A 2.01 6.6 u 0 u 4 /Yti-05

5.317 0.02
5

0.74 13.9 2:8 0:125E-05
Pu239 0.067 5.147 5.134 0.0130.02 3.44 4.9 12.9 0.581E-05
Pu240 5.144 5.134 0.010 12.9 0.581E-05

\ u Lao U.UJ.4 4. 184 4.180 0.0u4u.GZ u. e.4 ~ K 0.163E---
----- ---------

Totals: 1.000 <--valid peaks only--> 51.74

DETECTOR CALIBRATION
Energy(MEV) = 4.086 + (0.0046)*Channel

Energy range (MeV): 4.086 TO 6.441
Efficiency = 0.2668 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 24828.0 100.000
Smoothed 24828.0 100.000
Composite fit

35-0
24833.8 100.023



Residuals

HNF-1645R~.O
-5.8 -0.023

Analyzed by:
SLH2

313



HNF-1645 REV. o

Spectrum 16a1605.CNF
1 Legend: Raw= .... Modeled Peaks = 1,2,.., etc Display Max.: 7554.2
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HNF-l&M REV. o

Raw Data Dump for AEA Spectrum:
1
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491

0.
0.

42.
0.
0.
0.
2.
1.
0.
1.
0.
3.
2.

11.
26.
3.
2.
0.
4.
1.
8.

14.
49.
86.
2.
6.

16.
26.
35.
27.
32.
16.
29.
61.

138.
707.
L637 .

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

0.
0.

45.
0.
1.
1.
2.
1.
1.
1.
1.
3.
3.

13.
24.
2.
2.
1.
3.
3.
6.

20.
63.
42.
1.
7.

14.
17.
53.
15.
45.
15.
14.
80.

176.
752.

1681.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
3.
1.
0.

511 0. 0.

0.
0.

27.
0.
1.
0.
2.
0.
0.
0.
1.
1.
5.

19.
29.
1.
1.
1.
2.
5.
3.

19.
85.
33.
2.

11.
16.
12.
48.
13.
27.
9.

29.
67.

192.
824.
L457.

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

0.
6.

23.
0.
0.
2.
1.
0.
0.
1.
1.
1.
4.

21.
45.
1.
0.
0.
0.
2.
7.

27.
84.
16.
4.

10.
23.
27.
79.
18.
38.
20.
33.
62.

227.
803.
969.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
7.
0.
0.

16a1605.CNF
o.

23.
6.
1.
0.
0.
3.
1.
2.
0.
1.
1.
6.

18.
52.
2.
2.
1.
1.
2.

10.
38.
89.
7.
1.
4.

14.
17.
67.
22.
33.
23.
24.
64.

213.
770.
384.

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

0.
23.
1.
0.
0.
0.
1.
0.
1.
1.
3.
1.
4.

23.
53.
3.
1.
2.
2.
2.
4.

34.
141.

5.
1.

13.
22.
22.

113.
12.
27.
16.
42.
86.

305.
838.
111.

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

0.
32.
0.
0.
1.
2.
1.
0.
0.
1.
1.
2.
6.

19.
50.
2.
3.
3.
2.
9.
8.

38.
137.

2.
1.

10.
16.
14.

104.
21.
16.
15.
42.

102.
336.
875.
15.
0.
0.
0.
0.
0,
0.
1.
0.
1.
2.
5.
0.
0.

0.
35.
1.
1.
1.
1.
0.
0.
0.
0.
3.
1.
8.

13.
29.
4.
2.
0.
2.
6.

11.
50.

126.
1.

11.
7.

26.
21.

100.
22.
8.

23.
41.

100.
432.

1075.
3.
0.
0.
0.
0.
0.
0.
0.
1.
0.
3.
6.
0.
0.

0.
41.
1.
0.
0.
2.
1.
0.
0.
3.
3.
4.

10.
20.
18.
4.
0.
1.
2.
1.

12.
45.

140.
5.
6.

14.
28.
30.
55.
30.
8.

21.
42.

136.
481.
1385.

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

0.
53.
1.
1.
0.
0.
2.
0.
2.
2.
3.
3.

15.
19.
6.
2.
0.
0.
6.
6.

16.
63.

131.
4.
7.

12.
17.
33.
37.
26.
15.
22.
50.

121.
638.

1447.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
0.
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HNF-1645 REV. O

Peak

3
4?

5
6
7

Peak

222-S Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSIS

Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
S98T2423-SAM-PU

File ID: 17a1750.CNF

Counted on: 8/25/98 @22:39
Detector: AEA17
Geometry number: 1
Count time: 28802. Sec

PEAK ANALYSIS

Peak height
Initial Final
1206.1 1206.1

19.7 19.7
62.7 62.7
13.6 13.6
99.5 99.5
25.6 25.6
28.3 28.3

Peak center
Initial Final

362.153 362.153
303.045 302.754
287.160 287.137
269.881 269.068
228.679 228.672
145.262 145.261
19.915 19.915

FWHM
Initial Final
10.000 3.595
30.000 5.260
12.000 3.800
8.000 2.312

12.000 5.033
12.000 6.318
12.000 3.477

PEAK RESULTS
Peak Error Limit: 30%

AEA Peak Centroid Count %err

Tau
Initial Final
5.000 1.295

15.000 15.254
6.000 1.981
4.000 0.787
6.000 2.402
6.000 2.236
6.000 11.915

Activitv
ID Isotope Frac EXP . Ohs. Diff. FWHM Rate c/n @95 d.fm uCi/ea”
1 Pu23 6 0.868 5.755 5.758 -.0030.02 38.26 1.4 160.9 0.725E-04
2 Pu238 0.010 5.487 5.485 0.0020.02 0.45 17.4 2.6 0.116E-05

5.479 5.485 -.006 2.0 0.888E-06
il~-o-o 3 *LJ -.. V2 <A . Y 5

99??
..-

4#27+5?a ;. . 5:330 0.42 18.3
5 Pu239 0.066 5.147 5.144 0.0030.02 2.93 5.3

Pu240
12.1 0.543E-05

5.144 5.144 0.000 12.1 0.543E-05
U.UL1 4./bY 4.760 0.0090.03 0.92 9.3 * .*.- 5

7 0 n 017 4.184 4.184 n cMu3.o.!32 n 67 12 .4 2.8 0.126F-Q!5
---—- ---------

Totals: 1.015 <--valid peaks only--> 44.72

DETECTOR CALIBRATION
Energy(MEV) = 4.092 + (0.0046)*Channel

Energy range (MeV): 4.092 TO 6.447
Efficiency = 0.2426 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Tota 1 % Recovery
Raw spectrum 21151.0 100.000
Smoothed 21150.9 100.000
Composite fit 21666.9 102.439

314



I+NI=164SR~. O

Residuals -515.9 -2.439

Analyzed by:
SLH2
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,.- HNF-1645REV.O
Spectrum 17a1750.CNF

1 Legend: Raw= .... Modeled Peaks = 1,2,.., etc Display Max.: 6922.4
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HNF-1645 REV. O

Raw Data Dump for AEA Spectrum:
o. 0. 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

0.
32.
0.
0.
0.
1.
2.
0.
0.
0.
3.
1.

14.
22.
7.
0.
0.
1.
0.
4.

15.
38.
93.
1.
7.
4.

23.
33.
25.
20.
5.

10.
26.
95.

550.
1271.

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

24.
0.
0.
0.
0.
0.
7.
0.
2.
2.
3.
8.

20.
3.
1.
2.
1.
1.
4.

14.
49.
78.
1.
6.
7.

13.
38.
12.
24.
1.

11.
21.

104.
626.
1327.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
3.
0.
0.

0.
19.
0.
2.
0.
2.
1.
1.
0.
1.
1.
5.
7.

28.
0.
1.
1.
2.
4.
2.

16.
69.
49.
5.
4.

13.
12.
43.
8.

29.
8.

10.
52.

124.
655.

1428.
0.
0.
0.
0.
0.
0.
0.
0.
0.
3.
6.
1.
0.

0.
15.

0.

3.

0.

2.

1.

0.

0.

0.

1.

2.

22.

29.

3.

1.

1.

1.

3.

5.

14.

77.

26.

2.

5.

16.

14.

52.

10.

25.

5.

9.

39.

156.

729.

1255.

0.

0.

0.

0.

0.

0.

0.

1.

0.

1.

2.

0.

0.

17a1750.CNF
o.

19.
3.
0.
0.
1.
1.
0.
1.
2.
1.
1.
2.

11.
26.
1.
1.
0.
0.
0.
6.

17.
93.
10.
0.
1.

11.
13.
52.
14.
22.
2.

19.
26.

206.
680.
888.

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

0.
19.
0.
0.
0.
2.
1.
0.
0.
2.
1.
2.
2.

11.
31.
2.
1.
1.
0.
2.
6.

23.
88.
3.
3.

14.
17.
14.
69.
15.
15.
7.

11.
44.

215.
722.
475.

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

0.
25.
0.
0.
0.
0.
0.
1.
0.
1.
0.
1.
6.

14.
20.
1.
1.
1.
1.
1.
4.

34.
106.

2.
5.
6.

19.
16.
78.
13.
11.
7.

14.
65.

243.
839.
138.

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

0.
32.
0.
0.
0.
1.
0.
0.
3.
0.
0.
7.
3.

24.
29.
3.
1.
1.
1.
4.
7.

30.
111.

3.
4.
4.

16.
23.
72.
17.
7.

14.
19.
54.

324.

0.
31.
0.
0.
0.
0.
2.
2.
0.
1.
1.
1.
4.
9.

18.
0.
0.
3.
1.
1.

10.
29.

113.
0.
1.
8.

17.
22.
64.
10.
3.
6.

26.
68.

354.
891. 1021.

40. 5.

0. 0.

0. 0.

0. 0.

0. 0.

0. 0.

0. 0.

0. 0.

0. 0.

0. 1.

1. 0.

11. 4.

0. 1.

0. 0.

0.
35.
0.
0.
2.
1.
0.
0.
0.
0.
0.
1.
3.

13.
14.
0.
3.
0.
1.
1.

14.
43.

103.
2.
3.
5.

26.
26.
39.
18.
3.

10.
21.
63.

468.
1138.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.

31’?



HNF-1~ REV. 0

.

Peak
ID
1
2
3
4?

5
6
7

222-S Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSIS

Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
S98T2423-DUP-PU

File ID: 18a1826.CNF

Counted on: 8/25/98 @22:40
Detector: AEA18
Geometry number: 1
Count time: 28802. Sec

PEAK ANALYSIS

Peak height
Initial Final
1438.3 1438.3

31.7 31.7
57.4 57.4
16.2 16.2

113.5 113.5
31.4 31.4
36.5 36.5

Peak center
Initial Final

359.502 359.502
301.291 301.225
284.696 284.539
267.567 266.955
226.536 226.532
143.611 143.611
18.852 18.852

FWHN
Initial Final
10.000 2.971
12.000 3.526
10.000 2.878
10.000 2.476
14.000 4.191
10.000 4.109
10.000 2.020

PEAK RESULTS
Peak Error Limit: 30%

Peak AF,A Peak Centroid Count
ID Isotope Frac Exp . Obs . Diff. FWHM Rate c/m
1 Pu23 6 0.833 5.755 5.747 0.0080.01 38.70
2 Pu238 0.031 5.487 5.479 0.0080.02 1.43

5.479 5.479 0.000

%err

Tau
Initial Final
5.000 1.321
6.000 0.760
5.000 2.119
5.000 1.348
7.000 2.274
5.000 1.892
5.000 9.512

Activitv
@95 d/m uCi/ea”
1.4 167.6 0.755E-04
7.7 8.4 0.379E-05

6.5 0.291E-05
-.. UL J..LU LU.b .4”.

0.37 21.7
5 Pu23”9 0.064 5.147 5.135 0.0120.02

Pu240
2.99 5.2 12.7 0.572E-05

5.144 5.135 0.009 12.7 0.572E-05
c P~Jt H2 7%9 *. /94 IJ.0150.02 u.~

u LJ.5 u ,-!. UJ..L 0. .~ . . .4 “.2A 9 8- ‘WE
----- ---------

Totals: 0.984 <--valid peaks only--> 45.72

DETECTOR CALIBFU+TION
Energy(MEV) = 4.093 + (0.0046)*Channel

Energy range (MeV): 4.093 TO 6.449
Efficiency = 0.2356 CPM/DPl!

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 22303.0 100.000
Smoothed 22303.0 100.000
Composite fit 22128.3 99.217
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Residuals
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HNF-1645REV.O

174.7 0.783

Analyzed by:
SLH2



. .
HNF-1645 REV. O

Spectrum ‘18a1826.CNF
1 ;egend: Raw= .... Modeled Peaks = 1,2,.., etc Display Max.: 8381.1

7
7

6
6
6

5
..5
....5

4
4
4
3
2.3
2
2
2

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

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



.
Raw’Data Dump for AEA Spectrum:

1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.

24.
1.
1.
0.
2.
0.
2.
0.
1.
3.
1.

11.
27.
3.
2.
0.
0.
2.
5.
8.

62.
41.
2.
6.

10.
14.
55.
13.
41.
8.

22.
33.

133.
764.
1619.

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

0.
0.

14.
0.
0.
2.
1.
1.
2.
1.
0.
0.
1.
9.

32.
3.
1.
2.
3.
3.
7.

16.
66.
19.
3.
5.

12.
12.
60.
10.
36.
5.

19.
36.

154.
701.

1076.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.

11.
0.
0.
0.

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

14.
34.
4.
2.
0.
1.
7.
7.

24.
83.
7.
0.
9.

14.
15.
72.
25.
34.
8.

19.
38.

148.
678.
544.

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

0.
0.
0.
2.

0.

1.

2.

0.

1.

1.

1.

0.

1.

16.

39.

1.

2.

1.

1.

3.

9.

20.

96.

4.

1.

9.

16.

13.

76.

17.

24.

8.

18.

46.

220.

676.

146.

0.

0.

0.

0.

1.

0.

0.

0.

0.

2.

4.

0.

0.

HNF-1645REV.O

18a1826.CNF
o.

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

16.
33.
1.
1.
2.
2.
6.
8.

35.
124.

1.
2.
5.

22.
18.
82.
19.
12.
8.

13.
63.

252.
755.
36.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
8.
0.
0.

0.
24.
0.
0.
1.
1.
3.
1.
0.
0.
1.
3.
3.
9.

26.
0.
0.
0.
1.
2.

7.

26.

139.

0.

3.

4.

19.

20.

86.

18.

7.

16.

24.

62.

310.

998.

6.

0.

0.

1.

0.

0.

0.

0.

1.

0.

4.

2.

0.

0.

0.
31.
0.
1.
1.
2.
0.
0.
1.
2.
2.
2.
4.

10.
19.
2.
0.
1.
2.
4.
5.

36.
140.

2.
2.

12.
30.
24.
48.
23.
5.

10.
28.
78.

404.
1203.

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

0.
44.
1.
1.
0.
1.
0.
2.

1.

1.

1.

4.

6.

14.

6.

1.

0.

0.

3.

6.

7.

44.

100.

2.

3.

4.

25.

27.

46.

31.

3.

11.

26.

69.

506.

1391.

0.

0.

0.

0.

1.

0.

1.

0.

0.

0.

1.

2.

0.

0.

0.
56.
0.
1.
0.
0.
1.
1.
0.
1.
1.
3.
9.

21.
5.
1.
2.
2.
5.
5.
6.

52.
112.

2.
3.
4.

21.
23.
25.
25.
5.

15.
32.
80.

608.
1728.

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

0.
39.
0.
0.
1.
2.
2.
0.
1.
2.
0.
5.
5.

25.
3.
1.
0.
1.
2.
7.

18.
46.
66.
2.
3.

10.
19.
47.
21.
29.
8.

11.
33.

121.
720.

1750.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
4.
0.
0.
0.
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Peak
ID
1
2
3
4
5
6
7

Peak

HNF-164SREV.O

222-S Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSIS

Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
S98T2424-SAM-PU

File ID: 19a1951.CNF

Counted on: 8/25/98 @22:40
Detector: AEA19
Geometry number: 1
Count time: 28800. Sec

PEAR ANALYSIS

Peak height
Initial Final
1320.7 1320.7

28.8 28.8
58.1 58.1
19.1 19.1

124.9 124.9
30.2 30.2
27.5 27.5

Peak center
Initial Final

362.156 362.156
304.337 304.250
287.955 287.815
270.379 269.913
229.941 229.937
147.495 147.495
23.012 23.012

FWHM
Initial Final
10.000 2.914
10.000 2.453
10.000 2.789
12.000 3.014
12.000 3.649
12.000 3.466
10.000 3.315

PEAK RESULTS
Peak Error Limit: 30%

AEA Peak Centroid Count %err

Tau
Initial Final
5.000 1.173
5.000 0.755
5.000 1.941
6.000 1.269
6.000 1.936
6.000 1.483
5.000 3.175

Activitv
ID Isotope Frac EXP . Obs . Diff. FWHM Rate c/m @95 d/m
1 Pu23 6

uCifea’
0.839 5.755 5.747 0.0080.01 37.56 1.5 158.7 0.715E-04

2 Pu238 0.021 5.487 5.481 0.0060.01 0.95 9.8 5.5 0.247E-05
5.479 5.481 -.002 4.2 0.189E-05

J L... 0.2? K -.. n
4 BUAJ?6 0:012

u: La Y 3 w?~-o~
0.01 0:53 15:2

5 Pu239
2:2 0.991E-06

0.072 5.147 5.139 0.0080.02 3.21 5.0 13.3 0.599E-05
Pu240 5.144 5.139 0.005 13.3 0.599E-05

n 86 Q 7 4.1 n 1~
n 1~

>
n,? < l~~:? “. 2 . u

--.-- ---------

Tots 1s: 1.002 <--valid peaks only--> 44.89

DETECTOR CALIBRATION
Energy(MEV) = 4.081 + (0.0046)*Channel

Energy range (MeV): 4.081 TO 6.436
Efficiency = 0.2415 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 21498.0 100.000
Smoothed 21498.0 100.000
Composite fit 21545.2 100.220
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Residuals

HNF-1645REV.O

-47.2 -0.220

Analyzed by:
SLH2
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. . . HNF-16LN REV. O
Spectrum 19a1951. CNF

1 Legend: Raw= ... . Modeled Peaks = 1,2,.., etc Display Max.: 7144.6
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Raw Data Dunw for AEA Spectrum:
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491

0.
0.

28.
0.
2.

0.

0.

0.

1.

2.

0.

1.

3.

3.

19.

15.

0.

0.

2.

2.

7.

9.

39.

137.

2.

9.

12.

23.

19.

40.

16.

4.

16.

37.

91.

572.

1360.

0.

0.

0.

0.

0.

0.

0.

0.

2.

0.

3.

1.

0.

0.
0.

30.
0.
0.
0.
1.
0.
0.
1.
1.
1.
3.
9.

13.
8.
4.
0.
1.
2.
2.

12.
50.

119.
1.
5.
7.

27.
28.
19.
22.
9.

12.
32.

110.
638.
1554.

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

511 0. 0.

0.-
0.

36.
1.
0.
0.
1.
0.
0.
0.
2.
2.
5.

12.
11.
1.
0.
1.
1.
3.
1.

10.
54.
84.
3.
8.
9.

20.
54.
18.
35.
5.

14.
33.

126.
728.

1611.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
6.
1.
0.

0.
0.

30.
0.
0.
0.
1.
1.
2.
0.
0.’
1.
5.

10.
17.
2.
1.
2.
0.
2.
5.

10.
54.
46.
1.
4.

14.
10.
44.
9.

40.
10.
17.
49.

148.
715.

1371.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
9.
0.
0.

HNF-1645R~.o
19a1951.CNF

o.
10.
24.
0.
0.
0.
6.
2.
3.
0.
0.
0.
4.
6.

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

25.
68.
14.
3.
4.
9.
8.

41.
17.
34.
7.

19.
36.

182.
677.
800.

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

0.
14.
20.
0.
0.
0.
0.
0.
0.
0.
1.
2.
4.

10.
27.
1.
1.
0.
0.
2.
5.

27.
94.
4.
1.
3.

11.
14.
66.
10.
37.
8.

17.
50.

183.
673.
308.

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

0.
15.
7.
0.
1.
1.
2.
0.
1.
0.
0.
4.
3.

10.
44.
2.
1.
0.
2.
0.
8.

23.
113.

3.
2.
8.

17.
13.
73.
14.
19.
8.

24.
66.

239.
711.
62.
0.
0.
0.
0.
0.
0.
0.
0.
0.
3.
4.
0.
0.

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

21.
31.
1.
1.
1.
1.
2.

10.
27.

117.
2.
4.
6.

20.
18.
79.
24.
7.

11.
34.
64.

269.
804.

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

0.
12.

0.
0.
0.
2.
0.
2.
2.
2.
3.
3.
2.
7.

30.
3.
1.
0.
0.
1.
11.
44.

144.
0.
2.
7.

33.
15.
80.
11.
2.
7.

19.
73.

376.
985.

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

0.
21.
1.
0.
0.
1.
3.
0.
0.
0.
0.
1.
1.

14.
24.
0.
2.
1.
3.
3.
6.

27.
149.

2.
3.
3.

23.
11.
58.
14.
6.

10.
26.
66.

452.
1205.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
5.
4.
0.
0.
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Peak
ID
1?

2
3
4
5
6
7
~?

~~~oltt45R13/. o

222-S Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSIS

Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
S98T2424-DUP-PU

File ID: 20a2019.CNF

Counted on: 8/26/98 @ 8:22
Detector: AEA2 o
Geometry number: 1
Count time: 28802. Sec

PEAK ANALYSIS

Peak height
Initial Final

10.1 10.1
1422.5 1422.5

28.9 28.9
62.8 62.8
18.1 18.1

130.0 130.0
26.0 26.0
26.0 26.0

Peak center
Initial Final

478.297 478.297
363.530 363.530
304.335 304.264
288.049 287.898
269.945 269.168
229.525 229.522
145.904 145.904
20.106 20.106

FWHM
Initial Final
14.000 3.686
10.000 2.812
8.000 3.328

10.000 3.157
12.000 4.605
10.000 3.565
10.000 3.658
10.000 2.927

Tau
Initial Final
7.000 2.986
5.000 1.174
4.000 1.001
5.000 2.105
6.000 2.186
5.000 1.890
5.000 1.275
5.000 10.783

PEAK RESULTS
Peak Error Limit: 30%

AEA Peak Centroid Count %errPeak Activity
ID Isotope Frac EXP . Obs . Diff. FWHM Rate c/m @95 dlm
1 ????

uCi/ea
6.296 0.22 19.1

2 Pu236 0.835 5.755 5.768 -.0130.01 39.29 i:4- 167.3 0.754E-04
5.779 5.768 0.011 224.7 O.1O1E-O3

3 Pu238 0.022 5.487 5.495 -.0080.02 1.02 9.3 5.9 0.266E-05
5.479 5.495 -.016 4.5 0.203E-05
a.’tefl . .U1 1 4U 0 R 7 n

5.334 0.02 0:52 16:9 2.2

6 Pu239

0.978E-06

0.071 5.147 5.151 –.0040.02 3.32 4.9 13.9 0.624E-05

Pu240 5.144 5.151 -.007 13.9 0.624E-05

7 17,.7?7 n n?o h *. /0( Au,? “.”< 9.7 .“. 182

8 ????
E-05

4.188 0.44 13.5
----- ---------

Totals: 0.986 <--valid peaks only--> 46.40

DETECTOR CALIBRATION
Energy(MEV) = 4.095 + (0.0046)*Channel

Energy range (MeV): 4.095 TO 6.451
Efficiency = 0.2396 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item 326 Total % Recovery



Raw spectxtun

Smoothed
Composite fit
Residuals

HNF-1645REV.O
22591.0 100.000

22591.0 100.000

22589.1 99.991

1.9 0.009

Analyzed by:
NEW
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Spectrum 20a2019.CNF
1 Legend: Raw =.... Modeled Peaks = 1,2,.., etc

HNF-1645REV.O

Display Max.: 8676.2
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Raw

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

Data Dump for
o.
0.

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

11.
3.
1.
1.
0.
6.
5.

12.
44.

148.
2.
7.
8.

20.
21.
48.
29.
8.

15.
19.
92.

435.
L146.

o.
0.
0.
0.
0.
0.
0.
0.
0.
1.
5.
5.
0.
0.

0.
0.

23.
0.
0.
1.
2.
0.
1.
0.
0.
0.
0.
8.

16.
3.
0.
1.
1.
1.
6.

10.
57.
89.
2.
4.
9.

21.
31.
29.
15.
8.

11.
33.
82.

495.
1338.

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

?

AEA Spectrum:
o.
0.

13.
0.
0.
0.
0.
0.
1.
0.
0.
3.
1.
5.

13.
0.
0.
0.
0.
3.
6.

12.
66.
70.
2.
3.
7.

21.
40.
16.
43.
7.

12.
33.

120.
609.
1641.

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

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

18.
29.
4.
1.
0.
3.
1.
4.

18.
67.
33.
3.
6.
9.

12.
48.
14.
22.
6.

17.
52.

137.
817.

1766.
0.
0.
0.
0.
0.
1.
0.
0.
1.
1.
4.
2.
0.

20a2019.CNF
o.
11.
2.
0.
1.
0.
3.
1.
1.
1.
0.
1.
3.

19.
28.
0.
2.
0.
2.
4.
6.

25.
68.
10.
0.
7.

11.
14.
60.
23.
40.
8.

16.
47.

144.
754.
1621.

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

0.
25.
1.
0.
1.
0.
1.
0.
0.
0.
0.
2.
4.

13.
34.
2.
2.
0.
3.
2.
4.

20.
109.

6.
0.
7.

13.
23.
56.
12.
36.
8.

15.
51.

170.
689.

1047.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
5.
1.
0.

0.
18.
0.
0.
1.
1.
1.
0.
2.
1.
1.
1.
2.

15.
25.
1.
0.
0.
3.
4.
8.

28.
118.

3.
1.
8.

24.
14.
89.
18.
16.
6.

26.
53.

193.
676.
480.

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

17.
0.
0.

HNF-1645R~.f)

o.
24.
0.
0.
0.
0.
2.
0.
2.
2.
3.
0.
5.

17.
29.
1.
0.
0.
3.
5.

11.
20.

128.
1.
3.
7.

22.
14.
89.
11.
11.
7.

19.
65.

214.
721.
129.

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

10.
0.
0.

0.
26.
0.
0.
1.
1.
1.
0.
0.
0.
0.
1.
6.

12.
10.
1.
3.
1.
2.
4.
7.

40.
140.

1.
3.
7.

28.
24.
74.
13.
4.

10.
24.
66.

301.
754.
25.
1.
0.
0.
0.
0.
0.
0.
0.
1.
2.

12.
0.
0.

0.
32.
0.
0.
0.
0.
0.
0.
0.
0.
4.
4.
6.

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

11.
44.

160.
0.
4.
3.

26.
17.
68.
17.
8.
9.

21.
95.

372.
981.

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

12.
0.
0.
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OPPOrtuni$ tic Analyses for ER-371 Grab Samples
ER-311 GRAB

CORE N(J
SEGMENT

SEGMENT

CA
KJ
N

YBER: Ma
#: ER311 -98-I

PORT10N: Supernate

SampLe# R A# Ana Lyte Unit Standard % Slank Result Ouplicate Average RPD % Spk Rec % Oet Limit Co””t Err%
s98TO02422 Tot. Organic Carbon by COUL. ug/mL 100.0 1.000 3.lle+02 313.0
s98To02422

312.0 0.64
Uranium by Phosphorescence

80.80 5.500 nl a
ug/mL 99.18 3.00e-03 3.68e+02 337.0 352.5

s98To02422
8.79

U-Phosphorescence 1“st. Error % Inst Error 3.05
n/a 4.00e-03 3.07E+O0

6.590 3.070 3.060 3.065
s98To02422

3.06
D Silver- lCP-Acid Oil.

nla nla n]a
uglmL 98.60 .1 .00e-02 1 .22e-01 1.26e-01 1 .24e-01

s98To02422
3.23

D Arsenic -I CP-Acid OiL.
56.40 2.00e-02 nla

ug/mL 100.2 .1 .00e-01 <2. ooe-ol .2.00 e-l
s98TO02422

nl a n[a
D Boron- lCP-Acid Oi L.

107.0 2.ooe-ol nla
ug/mL 98.40 <5.00 e-02 1 .29e-01 1 .32e-01 1 .31e-01

s981002422
2.3o

D Bari Lnn-l CP-Acid Di(.
96.10 1.00e-01 nla

ug/mL 98.80 <5. 00e-02 <1 .Ooe-ol <1 .Ooe-l
s98To02422

nla
D LIerytl iL6’n-l CP-Acid Oi[.

nla 98.80 1 .00e-01 nla
ug/mL 100.8 <5. 00e-03 <1 .ODe-02

s98TO02422
.1 .00e-2 nla nJa

D Bismuth -l CP-Acid Di[.
9?.70 1 .00e-02 nla

ug/mL 100.6 .1.00 e-01 9.21e-01 8.57e-01 8.89e-01
s98TO02422

7.20
0 Calcium- lCP-Acid DiL.

94.70 2.00e-01 n/a
ug/mL 100.4 <1.00 e-01 7.320 7.250

s98TO02422
7.285 0.96

0 Cadmium- lCP-Acid Di 1.
92.40 2.00e-01 nl a

ug/mL 100.6 <5.00 e-03 .1. 00e-02
s98TO02422

<1 .00e-2 nla nla
o Cerium-l CP-Acid Dil.

95.70 1 .00e-02 nla
ug/mL 100.6 <1 .Ooe-ol <2. ooe-ol <2.00 e-l

s98TO02422
n/a nla

o Cobalt -l CP-Acid Di 1.
94.30

ug/mL
2.00e-01 nla

99.60 .2. ooe-02 <4.00 e-02 <4.00 e-2
s98TO02422 D cop Wr-l CP-Acid Di 1.

nl a n/a 95.6o 4.00e-02
ug/mL

nla
95.20 .1 .00e-02 <2. ooe-02 .2.00 e-2

s981002422
nl a nla

D Potassium- ICP-Acid Dit.
40.60 2.00e-02

ug/mL
n/a

104.4 .5. 00e-01 3.470 3.640
s98TO02422

3.555 4.78
D Lanthanun-l CP-Acid Oi L.

113.0 1.000
ug/mL

n/a
100.0 .5. 00e-02 <1 .Ooe-ol

s98TO02422
<1 .Ooe-l nla

D Lithium- lCP-Acid Di[.
nla 98.80 1 .00e-01

ug/mL
n/a

101.6 .1. 00e-02 <2. ooe-02
s98TO02422

.2.00 e-2 n/a
o Magnesi Lm-l CP-Acid Di 1.

nla
ug/mL

97.90 2.00e-02 nla
100.4 <1 .00e-01 1.420 1.530

s98TO02422
1.475 7.46

0 MoiyWenLm-l CP-Acid Dil.
96.00 2.00e-01 nla

ug/mL 100.0 <5.00 e-02 <1 .Ooe-ol .1 .00e-l
s98TO02422

nl a nla
o Neodymium- lCP-Acid Di 1.

98.20
ug/mL

1.00e-01 n/a
100.2 <1 .Ooe-ol <2. ooe-ol <2.00 e-l

s98TO02422
nla nla

D Phosphorus-lCP-Acid Di 1.
97.30 2.00e-01 nla

ug/mL 97.80 <Z. ooe-ol 9.57e-01 1.010 9.84e-01
s98TO02422

5.39
D Lead- ICP-Acid Di 1.

108.0 4.00e-01
ug/mL

n/a
97.20 .1 .00e-01 <2. ooe-ol .2.00 e-l

s98TO02422
nla nla

D Sulfur- ICP-Acid Oi 1.
97.50 2.00e-01

ug/mL
nla.

97.00 .1 .00e-01 6.650 6.460
s981002422

6.555 2.90
D Antimony -l CP-Acid Oi L.

81.80 2.00e-01
ug/mL

nla
100.2.6.00e-02 <1.20e-ol .1.20e-l

s98TO02422
nla

D Se[enium-l CP-Acid Oit.
nla 100.0 1 .20e-01

ug/mL
nla

94.40 .1 .00e-01 <2.00.2-01 2.14e-01
s98TO02422

n/a
D Si[icon-l CP-Acid OiL.

nla
ug/mL

129.0 2.00e-01 nla
99.20 .5. OOe-02 3.890 3.840

s98TO02422
3.865 1.29

0 Samari Lm-l CP-Acid Oil.
104.0 1.00e-01

ugImL
nla

99.00 .1 .00e-01 <Z. ooe-ol <2.00 e-l
s98TO02422

nla
o Stronti LmPICP-Acid Di L.

n/a
ug/mL

91.10 2.00e-01 Ma
98.80 <1 .ooe-02 2.29e-01 2.31e-01

s98TO02422 o Titan iLm-l CP-Acid Di(.
2.30e-01 0.87 98.40 2.00e-02

ug/mL
n{a

99.40 <1 .00e-02 3.69e-02
s98TO02422

2.58e-02 3.14e-02 35.4
0 ThaLLium-l CP-Acid Dit. ug/mL

8S.40 2.00e-02 n/a
94.80 <2.00 e-01 <4. ooe-ol .4.00 e-l

s98TO02422
n[a

o Uranium- lCP-Acid Di 1.
nla

ug/mL
89.70 4.00e-01 nla

96.30 <5. 00e-01 3.60e+02 368.0
s98TO02422

364. o 2.20
0 Vanadium- lCP-Acid Dil.

118.5 1.000
ug/mL

nla
98.60 .5. 00e-02 <1 .Ooe-ol .1 .00e-l

s98TO02422 o Zinc -l CP-Acid Di(.
nl a nla 101.0 1 .00e-01

ug/mL
n/a

94.40 .1.00 e-02 3.09e-01 3.02e-01
s98TO02422

3.05e-01 2.29
Bromide by Ion Chronwtrz graph uglmL

94.80 2.00e-02 n[a
100.2 .1 .25e-01 < 1.375 .1 .38e0

s98TO02422
nla nla 100.0

Dxalate-l C-Dionex 4000/450
1.375

ug/mL
nla

101.0 .1 .05e-01 < 1.155 .l.16e0
s98TO02422

nla nla 99.24
Coba[ t-60 by GEA

1.155 nla
uCi/mL 101.9 <1 .87e-05 <6.89 e-05 <6.99 e-5 nla nla nla 6.89e-05 nla

0
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Opportunistic Ana~yse$ for ER-311 Grab Samptes
ER-311 GRAB

CORE NU
SEGMENT

SEGMENT

$

Q

IMBER: n/a
#: ER311 -98-2

PORTION: Supernate

Samp[e# R A# Ana Lyte Unit Standard % Blank Result Duplicate
s98TO02423 Tot. Drganic Carbon by Coul.

Average RPD % Spk Rec % Oet Limit Count Err%
ug/mL 100.0 1.000 2.62e+02

s98TO02423
240.0 251.0 8.76

Uranium by Phosphorescence
nla

ug/mL
5.500 nl a

99.18 3.ooe-03 3.29e+02
s98TO02423

344.0 336.5 4.46
U-Phosphorescence Inst. Error % lnst Error

nf a 4.00e-03 3.04E+O0
3.05 6.590

s98TO02423
3.040

D SiLver-ICP-Acid Dil.
3.080 3.060 3.08 nl a

ug/mL
nla nla

98.6o .1.00 .2-02 1.10e-07 l. Ole-01
s98TO02423

1.06e-01
D Arsenic- ICP-Acid Di [.

8.53 nla
ug/mL

2.00e-02 nla
100.2 <1 .Ooe-ol <Z. ooe-ol .2.00 e-l

s98TO02423
nla

D Boron- ICP-Acid Di 1.
nla n/a 2.00e-01

ug/mL
nla

98.4o <5. ooe-02 1.17e-01 1.18e-01
s98TO02423

1.17e-01
D Bariun-ICP-Acid Dil.

0.85 n/a 1 .Ooe-ol
ug/mL

n/a
98.8o <5. ooe-02 <1 .Ooe-ol .1 .00e-l

s98TO02423
nla

D Beryllium- ICP-Acid Dil.
n/a nla

ug/mL
1 .00e-01 nla

100.8 <5. ooe-03 <1 .ooe-02
s98TO02423 D Bismuth -I CP-Acid Di(.

.1 .00e-2 nla n[a W a
ug/mL

1 .00e-02 n/a
100.6 <1 .Ooe-ol 8.28e-01 8.73e-01 8.51e-01

s98TO02423 o Calcium- lCP-Acid DiL.
5.29 nla

ug/mL
2.00e-01 nla

100.4 .1 .00e-01 8.330 8.47o
s98TO02423

8.400
0 Cadmium- lCP-Acid Oi[.

1.67 nla
ug/mL

2.00e-01 We
100.6 .5. 00e-03 <1 .ooe-02

s98TO02423
<1 .00e-2

o Ceriun-l CP-Acid OiL.
nf a nla n/a

ug/mL
1 .Ooe-oz nla

100.6 .1 .00e-01 <Z. ooe-ol
s98TO02423

<2.00 e-l
o CobaLt-l CP-Acid Dil.

n/a nla n/a
ug/mL

2.00e-01 nla
99.60 <2.00 e-02 <4.00 e-02

s981002423
.4.00 e-2 nla

D Copper- lCP-Acid Di (.
nla nla

ug/mL
4.00e-02 nla

95.20 <1 .Ooe-oz <2.00.2-02 <2. ooe-2
S98TO02423 D POtassium-l CP-Acid Di [.

n/a Ma nl a 2.ooe-02
ug/mL

n/a
104.4 <5.00 e-01

s98TO02423
3.260 3.480 3.370 6.53

D Lanthanum-lCP-Acid Di 1.
nla

ug/mL
1.000 nl a

100.0 <5.00e-02 <1. ooe-ol .1 .00e-l
s98TO02423 D Lithium- ICP-Acid Di[.

n/a nla n/a 1 .00e-01
ug/mL

nla
101.6 <1.00.2-02 <2. ooe-02 .2.00 e-2

s98TO02423 D Magnesium- ICP-Acid DiL.
nla nla n/a 2.00e-02

ug/mL
nla

100.4 <1. ooe-ol 1.710 1.620 1.665 5.41
s98TO02423 D Molybdenm-l CP-Acid Di [.

nl a
ug/mL

2.00e-01 nla
100.0 .5.00 e-02 <1 .Ooe-ol

s981002423
.1 .00e-l

o Neodymium- lCP-Acid Oi 1.
nla nla nla

ug/mL
1.00e-01 nla

100.2 .1 .00e-01 <2. ooe-ol
s981002423

c2.00e-l
o Phosphorus -l CP-Acid OiL.

n/a nla nla
ug/mL

2.00e-01 nla
97.80 .2. 00e-01

s98TO02423
9.61e-01 9.07e-01 9.34e-01

o Lead- ICP-Acid Dil.
5.78 n[a

u9/mL
4.00e-01 n/a

97.20 <1 .00e-01 .2. ooe-ol
S98TO02423 o Su[fur-ICP-Acid Dil.

.2.00 e-l nla n/a n/a
u9/mL

2.00e-01 nla
97.00 <1 .Ooe-ol

s98TO02423
6.540 6.740 6.640

D AntimOny-ICP-Acid Di 1.
3.01 nla Z.ooe-ol

ug/mL
n/a

100.2 <6.00 e-02 <1.20,3-01 .1 .20e-l
s98TO02423 D Selenium- ICP-Acid Dil.

nla nla nla 1 .20e-01
ug/mL

nla
94.40 <1. ooe-ol 2.55e-01 2.25e-01

s98TO02423 D Si[icon-l CP-Acid Dil.
2.40e-01 12.5 nla 2.00e-01

ug/mL
n/a

99.20 <5.00e-02
s98TO02423

3.740 3.830 3.785
D Samari Lhn-ICP-Acid Dil.

2.38 n/a 1.00e-01
ug/mL

n/a
99.00 <1 .Ooe-ol <Z. ooe-ol

s98TO02423
<2.00 e-l

D Strontium- lCP-Acid Dil.
nla nla Ma

ug/mL
2.00e-01 nla

98.8o <1. Ooe-oz 2.10e-01
s98TO02423

2.10e-01 2.10e-01
D Titan ium-ICP-Acid Dii.

0.00 nla
ug/mL

2.00e-02 nla
99.40 <1. ooe-02 2.68e-02

s98TO02423
3.33e-02 3. Ole-02

D Tha[(ium-l CP-Acid DiL.
21.6. nla

ug/mL
2.00e-02 n/a

94.80 <2. ooe-ol <4. ooe-ol
s98TO02423

.4.00 e-l
D Uranium- lCP-Acid Dil.

n{a nla n/a 4.ooe-ol
ug/mL

nla
96.30 .5. ooe-ol 3. 20e+02

s98TO02423
319.0 319.5

D Vanadium- ICP-Acid Dik.
0.31 n/a

ug/mL
1.000 nla

98.60 <5. Ooe-oz <1 .Ooe-ol
s98TO02423 D 2inc-ICP-Acid Oil.

<1.00 e-l nla nla n/a 1.00e-01
ug/mL

nla
94.40 .1. Ooe-oz 3.17e-01

s98TO02423
3.23e-01 3.20e-01 1.88

Bromide by 1on Chromatography
nla 2.00e-02

ug/mL
nla

100.2 <1 .25e-01 < 1.375 .1 .38e0
s98TO02423

nla
Oxalate-IC-Dionex 4000/450

nla nla
ug/mL

1.375 nla
101.0 <1 .05e-ol < 1.155 <1.16e0

s98TO02423
nla

Cobs (t -60 by GEA
nla n/a 1.155 nla

uCi/mL 101.9 <1 .87e-05 <7. 54e-05 .6.70 e-5 n/a n/a nla 7.54e-05 nla

x
z
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oPPOrtuni$ tic Anal Yses for ER-311 Grab Samples
ER-311 GRA8

CORE NUMBER, nla
SEGMENT #: ER311 -98-3

SEGMENT PORTION: Supernate

Sample# R A# Ana Lyte Unit Standard % Blank Resu[t Duplicate
s98TO02424 Tot. Organic Carbon by Couk.

Average RPD % Spk Rec % Det Limit Count Err%
ug/mL 100.0

S98TO02424
1.000 2.67e+02 278.o

Uranium by Phosphorescence
272.5 4.04

uglmL
nla 5.500 nl a

99.18 3.ooe-03 3. 22e+02
S98TO02424

327. o
U-Phosphorescence 1nst. Error % Inst Error

324.5 1.54 nla 4.00e-03
3.05

3.llE+OO
6.590 3.110

S981002424 o Silver -l CP-Acid Dil.
3.060 3.085 3.06

ug/mL
nla n/a nla

98.60 <1. ooe-02
S981002424

1 .04e-01 9.79e-02 l. Ole-01
o Arsenic- lCP-Acid Di 1.

6.04 nla 2.ooe-02
ug/mL

nla
100.2 <1 .Ooe-ol <2. ooe-ol <2.00 e-l

S98TO02424 o Boron- ICP-Acid Di 1.
nla nla nla 2.ooe-ol

ug/mL
n/a

98.40 <5.00 e-02 1.18e-01
S981002424

1.29e-01
o Barium- ICP-Acid Di[.

1 .23e-01 8.91 nla 1.00! 2-01
ug/mL 98.80 <5.00 e-02 <1 .Ooe-ol

n/a

S98TO02424
.1 .00e-l

o Beryllium- ICP-Acid Di(.
nla n/a nla 1 .Ooe-ol

ug/mL 100.8 .5 .ooe-03 <1 .ooe-02
nla

S98TO02424
<1 .00e-2

D BismWh-l CP-Acid Dil.
n/a n/a nla 1 .ooe-02

ug/mL
n/a

100.6 <1 .Ooe-ol 8.43e-01
S98TO02424

8.58e-01
D CaLcium-l CP-Acid Dil.

8.51e-01 1.76 nl a 2.ooe-ol
u9/mL

nf a
100.4 <1. ooe-ol 8.070

s98TO02424
7.900

D Cadmim-l CP-Acid Dil.
7.985 2.13 nla 2.ooe-ol

ug/mL
nla

100.6 <5 .Ooe - 03 <1.ooe-02
s98TO02424

.1.00e-2
D Cerium-l CP-Acid Dil.

nla nl a nla 1 .ooe-02
ug/mL

nla
100.6 <1 .Ooe-ol <2.00, ?-01

s981002424
.2. 00e- 1

D Cob.alt-ICP-Acid OiL.
nla nla nla 2.00e-01

ug/mL
n/a

99.60 <2. 00e-02 <4.00 e-02 <4.00 e-2
s98TO02424 D Copper- ICP-Acid Di L.

nla nla nla 4.00e-02
ug/mL

nla
95.20 <1 .ooe-02 <2. ooe-02 <2. ooe-2

s981002424 D Potassium- lcP-Acid Di [.
n/a n/a nla 2.00e-02

ug/mL
nla

104.4 <5. ooe-ol
S98TO02424

3.050 3.690
0 Lanthanum- ICP-Acid Di 1.

3.370 19.0
ug/mL 100.0 <5.00 e-02 <1 .Ooe-ol

n/a t .000 nla

S98TO02424 o Lithium- lCP-Acid Dil.
.1 .00e-l nla nla

ug/mL
n/a 1.00e-01

101.6 .1. ooe-02 <2. ooe-02
nl a

s98TO02424
<2.00 e-2

D Magnesium- ICP-Acid Di 1.
n/a

u9/mL
n/a nl a 2.00e-02

100.4 <1. ooe-ol
n/a

Q s98TO02424
1.520 1.500

D Molybdenum-lCP-Acid Di 1.
1.510 1.32 nla 2.00.2-01

ug/mL 100.0 <5.00 e-02 <1. ooe-ol
nf a

~ s98TO02424
.1.00 e-1

D Neodymim-l CP-Acid Dil.
nla nl a nla 1 .Ooe-ol

ug/mL 100.2 <1 .Ooe-ol <2. ooe-ol
n/a

b
s98TO02424

.2.00 e-l
D Phosphorus- lCP-Acid Di L.

nla nla nla 2.ooe-ol
ug/mL 97.80 .2. 00e-01

nla
8.89e-01 9.60e-01 9.24e-01

s981002424 D Lead- ICP-Acid Di 1.
7.68 nla 4.ooe-ol

ug/mL 97.20 <1.Ooe-ol <2. ooe-ol
n/a

<2. ooe- 1
s98TO02424 D Sulfur- ICP-Acid Di L.

n/a nla nla 2.00e-01
ug/mL 97.00 <1 .Ooe-ol 6.580

n[a

s98TO02424
6.450

0 Antimony -ICP-Acid Di [.
6.515 2.00 n/a 2.00e-01

ug/mL 100.2 <6.00 e-02 <1 .20e-ol
nl a

S98TO02424 o Se[eniun-lCP-Acid Dil.
<1 .20e-l nla nla n{a 1.20e-01

ug/mL 94.40 .1 .Ooe-ol <2.00.2-01
nla

S98TO02424
2.27e-01

D Sikicon-l CP-Acid Dii.
nla n/a n/a 2.00e-01

ug/mL 99.20 .5. ooe-02 3.930
nla

S98TO02424
3.880

D Samarium- lCP-Acid Dil.
3.905 1.28 n/a 1 .00e-01

ug/mL 99.00 <1 .Ooe-ol <2. ooe-ol
nla

S98TO02424
.2.00 e-l

D s tro”tium-l CP-Acid Di[.
nla nla n/a 2.00e-01

ug/mL 98.80 .l. ooe-02 2.13e-01
nl a

s98TO02424
2.14e-01

D T itanium-ICP -Acid Dil.
2.13e-01 0.47 n[a 2.00e-02

ug/mL 99.40 .l. ooe-02 2.82e-02
nla

S98TO02424
2.71e-02

D Tha LLium-ICP -Acid Dil.
2.77e-02 3.98 nla 2.00e-02

ug/mL 94.80 <2. Ooe-ol <4. ooe-ol
n/a

S98TO02424
<4.00 e- 1

D u ranium-ICP -Acid Dil.
nl a n/a n/a 4.00e-01

ug/mL 96.30 <5. ooe-ol 3. 26e+02
nl a

S98TO02424
330.0

0 vanadium-l CP-Acid Di 1.
328.0 1.22

ug/mL
n[a 1.000

98.60 <5.00 e-02 <1 .Ooe-ol
nla

S98TO02424 o z inc-l CP-Acid Di[.
<1 .00e-l nla nla nl a 1.00e-O?

ug/mL 94.40 <1 .ooe-02
n/a

4.39e-01 4.34e-01 4.36e-01
S98TO02424 Bromide by 10” Chrmatmgraph

1.15 nla 2.ooe-02
ug/mL 100.2 <1 .25e-01 < 1.375

n[a
<1 .38e0

S98TO02424 0xalate-l C-Di.3nex 4000/450
nl a

ug/mL
W a nla 1.375

101.0 <1 .05e-ol < 1.155
nla

<1.16e0
s98TO02424 coba ( t -60 by GEA

nla nla nl a
uCi/mL

1.155
101.9 <1 .87e-05 <6.08 e-05

nla
<7,02 e-5 nla nla nla 6.08e-05 nla
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