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HANFORD ANALYTICAL LABORATORY OPERATIONS

TANK 241-S-304, GRAB SAMPLES,
304S-98-1, 304S-98-2, 304S-98-3 and 304S-98-4

ANALYTICAL RESULTS FOR TRE FJNAL REPORT

This documentisthefinalreport for tank 241-S-304 grab samples. Four grab samples were
collected horn riser 4 on July 30, 1998. Analyseswere performed in accordance with the
Compatibility Grab Smnpling andAnaIysis Pkm (TSAP) (Sasski, 1998) and the Data Qaality
Objectives for Tank Farms Wrote Compatibili~Program @QO) (Mdkey and Miller, 1998).
The analyticalresults are presented in the data summaryreport (Table 1).

None of the subsanrpks submitted for d~erentird scanningcalorimetry (DSC), total organic
carbon (TOC) and plutonium 239 (Pu239) anrdysesexceeded the notification limits as stated in
TSAP (Saaaki, 1998).

nce and ~

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

The TSAP (Sasaki, 1998) stated that the four grab samples should be combmedinto a single
composite sample and analyzed. ARer visual inspection of the samples, it was determined that
one sample would provide enough material to perform all requested analyses. Per direction of the
tank coordinator, sample 304S-98-1 was used.

304s-98-1
This sample was collected at a depth of 410 inches. VISUSIobservation indicated that the sample
was a clear yellow liquid with less than one percent msty-brown solids. No organic layer was
observed. This samplewas submitted to the biboratory for analysisof inorganic analytes and
radionuclides.

304S-98-2
Thissample was collected at a depth of 410 inches. Visual observation indicated that the sampIe
was a clear yellow liquid with five percent msty-brown solids. No organic layer was observed.
The entire sample was archived for future amdyses.

3
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304s-98-3
l%issample was colkted at a depth of 410 inches. V&MIobservation imkted that the sample
was a clear yellow liquid with less than one percent msty-brown solids. No organic layer was
observed. The entire samplewas archived for Iirture analyses.

304s-98-4
This sample was collected at a depth of 410 inches. Visual observation indicated that the sample
was a clear yeUowliquid with less than one percent rus~-brown solids. No organic layer was
observed. The entire sample was archived for future arudyses.

Table 2: Appearance Information for Tank 241-S-304 Gmb Samples

The data summary report (Table 1) included in this report compilesthe analyticalresults that
complywith the applicableDQO.

Differential Scanning Calorimetry (DSC)

The DSC analysiswas performed in duplicate on duwt subsamples. The exothernric energy
based on dry weight of subsamplewas calculated for all subsamples. The average of the TGA
results for each subsamplewas used in the dry weight correction for that subsample. Since the

~ples ~ld not exhibit exothefic energy, tie calculationfor the Relative Percent Diierence
(RPD) is indeterminate because of the divisionby zero. Due to the way the database performs
calculations, zero dividedby zero is reported as “0.0”. The standard recoveries were within the
required limits of 800/0- 120°/0and the RPDs were less than 30??0.

TGA - Thermogravimetric Analysis

The TGA analysiswas performed in duplicate on duect subsamples. Typicallythe TGA results
are determined by summingthe weight loss steps which occur below 2500C. More tiormation
may be obtained by examiningthe raw data. The standard recoveries were within the required
limits of SOY.- 120% and the RPDs were less than 20Y0.

4
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Speeific Gravity (SP.G.)

Specitic gravity snrdysiswas performed in duplicate on duect liquid subsarnples. The stsndsrd
recoveries were within the control limits of the laboratory and the RPDs were less than 20?/o.

pH

The pH analysiswas performed on in duplicate on dwectliquid subsamplesas indicated by a bkmk
in the aliquot class (A#) cohumrin Table 1. The results were as follows sample 9.030 and
duplicate 9.040. The standard values for this analysiswere within the required limits and the
IWDSwere less than 20%.

OH

The OH snrdysiswas performed on dmectsubsamplesof liquid samples as indicated by a blank in
the Ar#cckrnrr in Table 1. The standard recoveries were within the required limits of
80% - 120V0andtheRPDs were lessthan20%.

IC - Ion Chromatography

The IC analyseswere performed in duplicate on duect subsarnplesas indicated by a blank in the
sliquot class (A#) cohmrnin Table 1.

The required analytes were fluoride (F), chloride (Cl_),nitrate (NO;), nitrite (NO;), phosphate
(PO;3) and ndfate (SO;?. The results for bromide @r-) and oxalate are considered
“opportunistic” ad are provided in Appendm A. There are no customer defined QC parameters
for Br- and oxalate and any anomaliesin those results are not discussed.

The RPDs were less than 20??, the standard recoveries were within the required limits of
80’Yo-120Y0and the spike recoveries were within the required limits of 75%-125%.

ICP - Inductively Coupled Plasma Speetrophotometry

The Iiquidsubssrnpks were prepsred for anrdysisby an acid adjustment of the direzt subsample.
Tlris is indicated by a “D” in the A# wlumn in Table 1. The results for the ICP snslytes are
included in Table 1. However, the QC review discussed in this report is limited to aluminum(Al),
chromium (Cr), iron (Fe), manganese (M@, sodium @a) and zirconium (Zr). AUother snalyte
results are presented in Append~ A These results are considered “opportunistic” and do not
have customer detirredQC parameters. Therefore, any anomaliesin those results are not
discussed in this report.

5
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Matrix spike reeovenes outside of the 75% to 125% control limits as set by the TSAP
(Sasaki, 1998)were reported for Na. This was attributed to the high concentration of this analyte
in the samples with respect to the amount of spike standard added. A post dlgeation spike
analysiswas performed as an additional instrument performance check. The post digestion spike
recovery was within the 75°Ato 125°Acontrol limits (101.80A). This recovery is presented in the
raw data.

The Na resultswere more than four times the concentration of the spike added. This high Na
concentration made it dfiadt to add sufficientspike to perform a meaningiid anrdysis.
Therefore, the assessment of the accuracy of the measurement for this anslyte was rdso made by
comparison of the sample results to those of a serial dfiution of the sample. The serial dflution
was performed by preparing and analyzingan additional five-fold dilution of the sample. The
result obtained tkomthis analysis should be within +1O%of the undduted sample result. The
results of this comparison are presented in Table 3 and indicate the accuracy of this analysiswas
acceptable.

Table 3: ICP Serial Ddution Results

PercentDifference= [ABS(Semple- serialDflution)]&nnple]X 100

TICITOC - Total Inorganic/Organic Carbon

The TIC/TOC analysiswas performed on direct sample aliquots using the persrdfate oxidation
method. None of the subsamplessubmitted for the TOC analysisexceeded the notification limit
of 30,000#gchnL

For the TIC/TOC analysis, an Analysis,Reportworksheet is includedfor each sample as raw data.
Due to programming limitationswith the instrument sothvare, the sample aiie listed on the
worksheet is incorrect. This value is not used in the tinal cakxdationsand has no bearing on the
results in Table 1.

The blank is ecmsidereda reagent blank. The vrduewas within the acceptance limits and all
results were corrected for the concentration found in the blank.

6
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A triplicate analysiswas performed due to the large differencebetween the sample and duplicate
results. The results are presented in Table 4.

Table 4. Triplicate Results for TIC~GC Analyses

The RPDs were less than 20%, the standard recoveries were within the required limits of 80%-
12(YAand the spike recoveries were within the required limits of 75%-125%.

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

The liquid subsampleswere prepared for analysisby an acid adjustment of the direct subaampleas
indicated by an “A” in the A# column in Table 1. The results for the ICP/MS isotopic uranium
are included in Table 1. The RPDs were less than 20%, the standard recoveries for U238 were
within the required limits of 80?A-120?/oand the spike recoveries were within the required limits of
75%-125%.

Badlonuchde &I&WS
. .

GEA - Gamma Energy Analysis

The gamma energy (GEA) analyseswere performed in duplicate on direct subsamplesfor the
liquids as indicated by a blank in the A# column in Table 1.

The results for the GEA analytes are included in Table 1. However, the QC review discussed in
this report is limited to *37CS.AUother analyte results are presented in Append~ A. These results
are considered “opportunistic” and do not have customer defined QC parameters. Therefore, any
anomaliesin those results are not discussed in this report.

Actual detection limits for GEA analytes are not currently available. The latest GEA sothvare
does not report a minimumdetectable activity (MDA). If an amdyteis reported as “less than”, the
value reported is the detection limit. The standard recoveries were within the required limits of
80%-120% and the RPDs were less thmr20%.

7
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%r - Strontium 90

‘Sr anrdysiswas performed in duplicate on dutwt subsamplesas indicated by a blank in the A#
column in Table 1.

A small amount of %3reontarninationwas found in the preparation blanks. The levels of
contamination are inconsequentialwhen compared to the results for the samples. These
contaminants do not impact sample data quality. The standard recoveries were within the
required limits of 800/&1200/iand the RPDs were less than 20??0.

‘lAm - Americium 241

Xih ~dYsis W= pe~om~ ~ dupfi~te on direct subaamplesfor the liquids w indi~t~ by a

blank in the Ml eolunrnin Table 1. The standard recoveries were within the required limits of
80%-120?2 andtheRPDs were lessthan20%.

2391.z40PU. plutonium 239J240

239% ~~YSiS w= pe~om~ ~ dupfi~teondid subsamplesfor the liquids ss in~l~ted by a

bkmk in the A# eohnnn in Table 1. The standard recoveries were within the required limits of
70%-130% and the RPDs were ]ess than 20%.

Comp~am Concerns
. . .

DSC - Differential Scanning Calorimetry - Energetic Deeision Rale

For waste eompatibtity energetic deeision concerns, the exothennlendotherrn ratio of the liquid
samples is evaluated. This ratio must be less than one(l). The 304S-98-1 grab sample did not
exhibh any exotherrns (the results were zero), therefore, the calculated ratio will also be zero (less
than one).

Nitrate (NO;), Hydrofide (OH-) and NMite (NO;) - Corrosion DeeW1on Rule

The ComosionDwision Rule does not apply to the samplesfrom this tank.

Plutonium ~-Pu) - CriticaKty Deeision Rule

239% ~~ysis w= pe~Om~ to ev~uate crititity safety for waste transfers. This ~Ysis w=

performed in duplicateon duect snbsamplesof the drainableliquids. The results for the
subsempleswere below the lower criticalityprevention limit of 6.2 E-2 wCtinrL(0.001 gL) stated
in the eompatibfity DQO.

8
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Uranium (U) - CnticaMy Deeision Rnle

U analysiswas pefiormed in duplicateon duectsubssmplestoevaluatecriticalitysafetyfor waste
transfers. No attempt was made to reconcile the U concentration with the ‘@u equivalents.

Table 5 lists the analyticalprocedures used for performing the sample analyses. Abbreviations for
analyses are defined in the table notes.

Table 5. Analytical Procedures

9
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w% L@id WA LA-953-104Rev.B-O

Wb Liquid lWA LA-953-104Rev.B-O

%r Liquid F-VA LA-22O-1O1Rev.E-3

Abbrwidicmx
WA =notqdicable(thesearedirectsamples)
DSC =MTerentialwnninscalorirne~
TGA =Ownncgrwimetricanalysis
Sp.G. = spedcgwily
OH =hydrcxide
IC =ionchrmnatcgraphy
lCP =inductivelycoqdedpkllM
ICPMS =inductivelycoupledpl%snEJIw$F-PY
TOC =tOtidOr@iccarbOfl
Trc =totalinorganiccarbon
GEA =gammaenergyuwlysis
% = strontium90
Wu = @lt0niu311 239
241~ =americium241
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Concmtmtin./4

- X-RW ❑ n

/of - %llid sample

- Ratrieved Partial Sanwd. Wok. LengfA

D) Seal Intact Upon Rec81p7 @Y,s ❑ rb

I ) Snal N.mbw MD CssklPfg sEklAL Numb.f
conslstmtt with this rocofd> [Block 6 & SW

~,. ❑ No

21 Iab.fatory Commdnts:

5.wroo234~

(’
f

s] m ISlgn and P81NTI (14) Roc.d.e.d E+’ lSlgn and PRltill [W DMelTlcne 116) Flee.ivm COmmOnts

Ub-@ ~. ~..

) ;Sr f~ -

r~zi 2ZZ2’%= – 7-YQ “+%
171Fialin& h;d SY ( ion and PRINT) (18) R.cetied w [SkIn and P711N71 (201 7WCWW C0mment8

B, /F-wl@Jw “;F:W

,24)l?ec+”wcommam5
*

!1) tse.nqulshed Sv (SiB” and PSNNII 122) 11.colved Sy (Sign anti PillNTl 12s1 Dalemmo

I I 1
!6)Relinq.lshed By ISID. and IfWI [2s1 Received w {Sin and PRINT1 (271 Dat.)T[ma [2S) Rocelw C.ammnnts

I

I I 1 I
DISTINEUnON0,1s[.,1 - Lnhwntotv cop” . Smn$.n”g Ow.uons BC-S4DW26 (07/S71
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. -., ~+? *-1644 REV. O
wmAwpt Version 2.1 05/15/95 y.. 1
07/31/98 08:38

LABCORE Data Entry Template for WorkM# 25231

~ethodLA5-&_ ;;’-’ ‘“NEAnalyst Book #
.,

Workliit Commenti S304 GRAB, @BRKDWNl, tdm

GROUP PRoJECT

98000438 S-304 GRAB

98000438 s-304 GRAB

98000438 s-304 GRAB

98000438 s-304 GRAB

98000438 S-304 GRAB

98000438 S-304 GRAB

98000438 S-304 GRAB

98000438 s-304 GRAB

98000438 S-304 GRAB

98000438 S-304 GRAB

98000438 S-304 GRAB

98000438 s-304 GRAB

98000438 s-304 GRAB

98000438 s-304 GRA8

98000438 S-304 GRAB

98000438 s-304 GRAB

98000438 s-304 GRAB

98000438 s-304 GRAB

Duta Ermy Comments:

s TYPE

1 sAMPLE

1 SAMPLE

1 sAMPLE

1 sAMPLE

1 SAMPLE

1 SAMPLE

1 SAMPLE

1 sAMPLE

2 SAMPLE

2 SAMPLE

2 SAMPLE

2 SAMPLE

2 SAMPLE

2 sAMPLE

2 SAMPLE

2 SAMPLE

3 SAMPLE

3 SAMPLE

SAMPLE# R A -------TEST ------

898 TO02346 O 3BRKDWNI 00SERATE

s98TO02346 O SIBRKDUN1 SEALNUM

S98TO02346 O ~BRKDUNl ETCHNUM

s98TO02346 O CIBRKDWNI APPEAR02

S98TO02346 O aBRKD!JNl SAMPAMT2

S981002346 O 61BRKDUNl STLSLOO1

S98TO02346 O aBRKDUNl CDLOR-01

S98TO02346 O 6TBRKDWNI 0RGVDL02

s98TO02347 O aBRKDWNl DDSERATE

s98TO02347 O 6)sRKOUN1 SEALNUM

S98TO02347 O aBRKDWNl ETCHNUM

S98TO02347 O aBRKDWN? APPEAR02

s98TO02347 O ~BRKDUNl SAMPAMT2

s98TO02347 O 6JEIRKOUN1 STLSLOO1

s98TO02347 O 61BRKDUNI CDLDR-01

s98TO02347 O WIRKOUNI 0RGVOL02

S98TO02348 O GIBRKOUNI DDSERATE

s98TO02348 O ~BRKDUNl SEALNUM

MATRIx ACTUAL FDUND DL UNIT

LIQUID N/A &@_. — mrad/hour

LIQUIO ~w—
LIQUID NIA ti!ti

LIQUID NIA h—

LIQUID NIA ~_ mL

LIQUID NIA < I 90 “)4// m.up’
LIQUID N/A

w+

L1QU1O N/A b — mL

LIQUID
~~ — mrad/hOur

LIQU1O N[A /!4 —

LIQUID N,A @98-~

LIQUID N/A &—

LIQUID N/A *—

LIQUID N/A

L1QU1O N/A

LIQUID

LIQUID ‘/A & — mrad/hour

‘lQU’D ~e—

Unit.rshown for QC (SPK & STV) may not rq%zct the actual units. DL = Detection Limit, S = Worklist Slot Nunber,
R = Replicate Number, A = Aliquot Code.

2!5
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HNF-1644 REV. ()
wo,+listrpt Version 2.1 05/15/95
0713119808:38

Page: 2

IMXOIlll Data Entry Template for Worklist# 25231
GROUP PROJECT

98000438 S-304 GRAB

98000438 S-304 GRAB

98000438 S-304 GRAB

98000438 s-304 GRAB

98000438 s-304 GRAB

98000438 S-304 GRAB

98000438 s-304 GRAB

98000438 s-304 GRAB

98000438 S-304 GRAB

98000438 s-304 GRAB

98 CO0438 s-304 GRAB

98000438 s-304 GRAB

98000438 S-304 GRAB

98000438 s-304 GRAB

S TYPE

3 SAMPLE

3 SAMPLE

3 sAMPLE

3 SAMPLE

3 SAMPLE

3 SAMPLE

4 sAMPLE

4 SAMPLE

4 SAMPLE

4 SAMPLE

4 SAMPLE

4 SAMPLE

4 sAMPLE

4 SAMPLE

SAMPLE# R A -------TEST ------ MATRIX AcTUAL

s981002348 O 61BRKDUNl ETCHNUM LIQUID&k;;3
s98TO02348 O

s98TO02348 O

s98TO02348 O

s98TO02348 O

s98TO02348 O

s98TO02349 O

s98TO02349 O

s98TO02349 O

s98TO02349 O

s98TO02349 O

s98TO02349 O

s98TO02349 O

s98TO02349 O

~BRKDUNl APPEAR02

i3BRKOUNl SAMPAMT2

&lBRKDUNl sTLSLDOI

i7BRKDUNl CDLOR-01

63BRKOUN1 ORGVOL02

ilBRKDUNl OOSERATE

&lBRKOUNl SEALNUM

aBRKDUNl ETCHNUM

ilBRKDUNl APPEAR02

~BRKDUNl SAMPAMT2

~BRKDWNl STLSLDO1

6JBRKOUNI COLDR-01

6TBRKDWNI 0RGVOL02

LIQUID N/A &.

LIQUID N,A jas

L1QU1O N/A a ~~~rm

LIQUID
“A =

&
/

LIQUID N/A mL
s

LIQU1O NIA iz mradlhour

LIQUID WA ~b~

LIQUID N/A 5304-9g”+
LIQUIO

~*—

LIQUID ‘/A &—

LIQUID N/A &Z~8

LIQUIO N/A

w“
LIQUID N/A w— mL

Final page for worklist # 25231

X(379 ,.46”
Ahalyst Sig~at Date

Data Entry Comments:

Units shown for QC(SPK& S~)WVnotr@ect theactilunits. DL =Detection Lim’t, S= Worklist Slot Nur?ber,
R =Replicate Nutier, A =Aliquot Code.
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INORGANIC ANALYSIS
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W-1644 RIX o
worklistiytVersion 2.105115195

Page: 1

08126/98 08:12
LABCORE Data Entry Template for dhrklist# 25538

Analyti I(Y Iirstrurnenk DSCO &1 Book # t> Mjy.&

Method: LA-514-114 Rev/Mod ~-[

Worldist Comment: S-304 GRAB, DSC-03, Run under nitrogen. skm

GROUP PROJECT S TYPE SAMPLE# R A -------TEST ------ MATRIX AcTUAL “’ FWND DL UNIT

1 sTD

98000438 S-304 GRAB 2 sAMPLE s98To02346 O DSC-03 oLI@UIO ~,, _ — Jouies/g

98000438 S-304 GRAB 3 DUP s98TO02346 O DSC-03 L1Qu1O ~ ~ N/A JouLes19

/..- ., Final page for worklist # 25538

Datn Entty Comments:

Units shown for QC (SPK & STD) may not r@lect the actual wits. DL = Dek?ction Limit, S = Worklist Slot Namber,
R = Replicate Number, A = Aiiquot Cbde.

. 29



curve 1: DSC
File info: IND052601
sample Weight 20.400

STD 12Ni4-B

Wed Aug 26 06:4033 1998

m9

SiGNATUiE BELOW REPRESENTS CHtitilCALTEVdNOLOGiST/ CHEMIST THAT
COMPLETEDIVERIFIED THE Calibration/ANAL~sts ON PAGES =To~=-

“— .,.. ,- ..-. ———— _— . .. ..-. —------------------- --- .— . ..- —-—— -—‘-q
—-

-f? !56.433 “C I

125.o -: “-
X2 162.266 “C

1 Peak 159.381 “C

I100.01, Area 575.395 mJ

;] AH 28.206 J/!I

i ! Height. 5$.478 mW
75.o:\

z \~ Gnset !.56.937 “c
~

,:
x

., s 50.0-
iL

iu ~ [{
lo % 25.0+ 1
, :!

1 ,,

,.
{1. j

()-()- \ ~
;i (

-50.0 ;
-,- ... ....—_.-.... ... —.—-——~ __- ....----------.-.—. _.[_... ,--- r...

-f
~-.- ....._._.~—.. , -i

14L0 155.0 160.0 i65.O i?o.o 174.0 180.0
140.0 !50.0

N2, EXOTHERM DO*N Te!nBerature (“C)

TEMP % 140.0 ~ TIMEfi O.O min i?ATE% io. o c/rein

TEMPZ Iao. o

g;RIsyi::~B:R9+$&L.d_
7 Series Thermal Analyeis System
Wed Aug26@54=l=



S98TO02346

_ ........ .............----..“... ... ..,-...—...-— .,~.--—..---..-.. -.-.,——-------------- ,--~—,~.
42.933 “C \

117.600 “C

107.306 “C

20573.327 !nJ t
2120.962 J/g

I *1

3oo.oj
, x2

275.0 + Peak
\

Area
250.0 +

f ~~

225.0 ; Height

...’ i ~~~~

245.567 mW

Onset 95.212 “C
200.0 -!

175.0 ;

150.0:

125.0 ~

100.0’+

-..?..!

~oiti--
25.0 j

i..-.---- .......... ...... ..
r 1

~ ... . . . . .. . ... ... . ... ..T----- ,.- .. .
~o;-;-

—,--—

ioo .0 200.0

~_.__.:. ~__.__...T -“-..,......

400,0

N2 iOC/min Temperature (“C) JI SOLBRACK
TEMP c 3s.0 c 71MEC 0.0 mln i+ ATEti 10.0 C/rein
TE$!PSt 500.0 c

PERKIN-ELMER
7 Series Thermal Analysis System
Hed Aug 26 it 4Sr421996

o



08/31/98 09:39 FAX 3721143 2B HALL_—.. -
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F3004

HNF-t6@ REV. o

L ~_ ... ...lr-._..l ....... .._r_._ ..... .._L..r__ ...1 --.-.~...l . ...l .... ..-.+-.. + .5 ~u
00 00 000 0 4:> 0 E

‘“. 00
m“ g U-io
h

u+ “ Go
,r; :

Ui
0 rJ fj (VS I.

ill N
al C-JI&j

N (u
U-J

m

N

(MW) Motd 2QaH
z ,.

@
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worklistdata2 Version 1.0 05115/96 W-1644 w. ~ Page: 1
09115/98 09:39 I

LABCORE Completed Worklist Report for Worldist# 26200

Analyst: ppb Instrument: DSCO Book# ~p

Method LA-514-113 RevlMod ~_~- I

Worldist Commenti S304 DRYDSC LIQUID JRO

SeqType SamPle#R A Teat Matrix ActuaI Found DL orYield Unit

1 SAMPLE S98TO02346 O DSC-02 LIQuiD tilA o Joul es[g Ovy

2 OUP S98TO02346 O OSC-02 LIQUID 0.000 RPD

Final page f~r wor~ist# 26200

Reviewer Signature Date

Units .rhownfor QC (BLKIBKG) may not rejlect the actual units.

33



w-1644 REV. O

wor?d&iata2Version 1.0 05/15/96 Page: I
09115/98 13:41

LABCORE Completed Worklist Report for Worklist# 25539 I
I

Analyst: jis Instrument: TGA03 Book#t 103N8A

Method LA-514-114 RevlMod.~ - [

Workliit Commenti S-304 GRAB, TGA-03, Run under nitrogen. skm

SeqType SsmS)le#R A Test Matrix Actual Found DLor Yield Unit
~

1 $TD o TGA-03 LIQUID 5. 94eol 58.58* 98.620 % Recovery

2 SAMPLE S98TO02346 O TGA-03 LIQuIO N1A 99.54 %

3 OUP SS8TO02346 O T8A-03 LIQUID 99.54 99.27 0.272 RPD

Final page for worklist# 25539

{JDcw /jf@fl 9/8/98
nalyst Signaturk Date Analyst Signature Date



12/19/13 06:00 FAX

worklistrpt Version 2. 10S/IS/9S W-1644 Rf3/.o J“age: ]

“2”9808’2’ ~M~ORE DataEnt~y TempIate for Worklist# 2553$?
.—

Analyst: / 1s Instrument: TGAO 3 Book # &g&l/~ I

Methotk LA-514-114 Rev/Mod ~-1

Worklist Connnent: S-304 GRAB, TGA-03, Run under nitrogen. skm

Gi70uP PROJECT s TYPE sAMPLE# R A -------TEST ------ IWRIX ACTUAL FoUND Dl: UNIT

1 STD TGA-03 ,1,”1, M (/ 53.58 ,,, %

98000438S-304GRAB 2 SAMPLE s98TO02346 O TGA-03 LIGUID N,A q~.s~ %

98000438 S-304 GRAB 3 DUP s981002346 O TGA-03 LIWIO j“f~~a~_.fA_ %

/-----)’
Final page for worklist # 25539

,. ?8
Date

Data Entry Cornmetus:

Analyst Signature lbate —

KTnitsshown for QC (SPK & STD) may not reJ7ectthe actual units. DL = Detection Limit, S = WorklistSloti$urnfw,
? = ReplicateNumber, A = Aliquot Code.

, 35



Curve i: TGA
File info: TER082601 Wed .4ug 26 065934 1998

Sample Weight 13.6!2 mg

103N8-A STD ~;~;,j:y[~~~w&fJfJ I~~~RESENfKi CHEW,(L TEC14NOLOGlST /CHEMIST THAT

CCI;vWLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES@&TO <
-.-+--—...-—- _.,.. —.— .——. -. . ..”— —-—- .—. -——. - -------- .-. .— -.. . . .. —... —— . ..-. . . ..—

xi 19.829 “C

100.0

90.0

80.0

70.0

x2 296.779 “C

\

YI 99,839 Wt. %

Y2 41.263 W.. %

AY -58. 75 Wt. %’

‘\\\\
\

\
60.0-,

50.0 ;

40.0 ;

:...[-— ,... T-. T . . . . . ..– .. r...- . . . . ..l.-...- . . . . . . . . . . ..–.-.-.-.r——— , . . . . .._.r ....-.. r_ .....__.r_-

50.0 100.0 150.0 ‘ 200.0 250.0

:OC/MZN
TE14?X 35,0
TEMP= 3UU. U

N2 Temperature (“C) JI SOLBRACK~fi -
TIME% 0.0 min RATEti 10.0 C/m*n PEFKIN-ELMER

E 7 berles rnermai Anaiysis System
Hed Aug260Z05c3S 1996

0

6
.
E



Curve 1: T6A
File info: SAM082606 Wed Aug 26 142938 1998

Sample Weight: 10.108 mg

S98TO02346

--——...—. ..=.—,. -.—...—...-..._._._ .. .. . .. ... .. .. . ... .. .. .
!10.0: xl 20.623 “C

s?

foo. o ;
x2

‘+

144.225 “C

99.894 wt. %
90.0 j

80.0 ;

70.0:

60.0 ]

50.0 j

40.0 f

30.04

20.0-

I
10.0<

Y2

1

0.354 wt. %

hY -99.542 Wt. x

\
\

\

\

\

-10:0-
L ...t.. .

-“--- . ~.....+

100.0
, . ....... . .r. . . . . . . . . . . . . .

200.0 ‘

Temperature
10.0 Iymi”

. ,.[,.. .
300.0

(“c)

-. .... . . ......__.,-, . .-.,,
-“-’-”-—’’ ------?

....... ..T . . . . . . . . . . . ..r..... ....r__j
400.0

%%%%
7-Se; ie;-j+&mal Analysis System
Wed hug 26 i&3tifl 199S

*

i

!!!
o



CUPVe i: TGA
File info: SAt40B2607 Wed Aug 25 1537:03 1998

SeinpleWeight: fo.023 IRg

S98TO02346DUP

p------------ .... .... .. ..... ..... . .... ..
110.0 -j xi —...-..-.— ..... ... ....... .. --- ,-,.—..—..———..—+...

29.896 “C

100.0 -A ‘2 136.735 “C

90.0<

70.0 ;

60.0 ;

40.0 ;

30.0 -!

)
{yl

Y

AY

\

\
$

10.0 j

99.666 Wt. %

0.394 wt. %

-99.272 Wt. %

..\..\..
0
m
0.

0
\

0.0 ; I

i

10C/MIN N2
Temperature

!:M%% =::.: c TIME %
~ 0.0 mln RATE$: :0.0 c/mlm

.-.. rm... . . . . . . . . ~,_ . . .

‘J:o--”- [.............-4

300.0

(“c) JI SOLBRACK
DCc.wT.8-rti*den
. . .M.->. ..L,VL, ,

7 Series Thermal Anelysis System
liedAug 26 155435 1996



worklistrpt Version 2.1 05/1S/95
l-l#JF-1644 RN. O

Page: 1

08’12’98 ‘0’49 LA.B(X)RE Data Entry Template for Worklist# 25540

Analysti //[9 Instrument: BAOO1 Book# i?(l~’b~

Method LA-510-112 Rev/Mod T=l

Worklist Connnenti S-304 GRAB, SPG-01 skm

GROUP PROJECT S TYPE SAMPLE# R “ ----------------- ,.” . . . . ...,., cm,,,. ., ,,,, ,.

1sTO

98000438 S-304 GRAB 2 SAMPLE s98TO02346 O

98000438 S-304 GRAB 3 DUP s9STO02346 O

~ 1..,--

SPG-01

SPG-01

SPG-01

Final page for

$-/L%Pg

,7”,. ,. . . . . . . ,W. ” “, ... ,

worklist # 25540

/’JJ& s; ?p,{?J-
Analyst Signature Date

Data Entry Comments:

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

39



HNF-1644REV. O
PLACE ANALYTICAL CARD INBOX BELOW OR ATTACH TRAVELER

\VNY : LA-510-I 12 (D-1)
..r..m.w..<.w,w\w\ STD REPLICATE ~

‘lC--YS Waight ) 1.4681 /

Weight (WI) ‘1.33**~
,1.4,.s .%l”tio” (W2-WI) 0.13, ”[

folume of Solution pL 100.00

dl
Specific Gravity

~~

>“.),

t7n I o

)00{
---- ,.

;ross Weight (V@ = Wt. of vial + cap + conon + solution
Tare weight (WI) = Wt. of vial + cap+ cotton

~
Specific Gravity = [(W2-WI) * 1000 @_/mL] / ~ol. of Solution pL’ 1.000 g/mL]

v RESULT V

1.378

DataEntryby --- Date: 09109198
\

Approvedby [m, Date:+fk/%
Form510112LIRev.’l.l

SIGNATURE ABOVE REPRE#EtfS CHEMICAL TECHNOLOGIST/CHEMl$f~h? “
CO/\il’LETED/VERI FIED Tj+ CALIBRATION/&lALYSIS ON PAGES ~TO.!k

,.



HNF-1644 m. ()

PLACE ANALYTICAL CARD INBOX BELOW OR ATTACH TRAVELER

SPECIFIC GRAVITY : LA-510 -’I 12 fD-1)

Approvedby Date:
Form 510112LI Rev. 1.1 Page 1 of 1

~ 41



~~F-1644 REV. O
PLACE ANALYTICAL CARD INBOX BELOW OR ATTACH TRAVELER

.-
Gross Waight (W)= Wt. of vial + cap+ cotton+ solution
Tare Weight (WI) = Wt. of vial+ cap+ cotton

$&j#&*&y$//~T#\ .Yw.—.
T Specific Gravity = [(W2-WI) * 1000 @-/mL] / ~ol. of Solution pL * 1.000 g/mL]

v RESULT

DataEntryby Date: 09/09/98

Approvedby Date:

Form510112LIRev.1.1 Page1of 1

42



worklistrpt Version 2.1 05/1S/95 HNF-1644 REV. O
08/J2/9&~:59

Page: 1

IJ4BCORE Data Entry TempIate for Worklist# 25543

Analy~ &lJ Instrnmenti PHO1 Book# ~)\ti~

M“’o*’’-’’’-’o’’’”’M”’w
Worklist Comment: S-304 GRAB, OH-01, STD: 0.050mL skm

GROUP PROJECT S TYPE SAMPLE# R A ------- TEST ------ MATRIX

1BLNK Otl-ol LIQUID

2 STD OH-01 LIQUID

% 9800043Ss-304GRAB 3 SAMPLE s98TO02346 O DH-01 LIQUID

98000438 s-304 GRAB 4 DUP S98TO02346 O OH-01 LIQUIO

AcTUAL FOUND DL UNIT

442

Data Entry Comments:

Units shown for QC (SPK & SID) nusy not rqtlect the actual units. DL = Detection Lim”t, S = Worklist Slat Number,
R = Replicate Number, A = Aliquot Code.

43
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Flw-lw REV. o

PIACE ANALYTICAL CARD IN BOX BELOW OR AITACH TRAVELER

OH IAL. -,: LA-211-102(D-O) STD

‘ample Size (mL) SS
... ... ..:.>,...,.,....,, ,;:.,:,.,...

‘~, ,? -.’ fl.a5a.:,{,:i ,>;:,:.:;?:......,,:,,.,:,.:.,,,,..

,...,,.,.,oncentration of HN03 (Molanty)

HN03 Titrant at OH end-point in mL
.,...,. .,,................ ,,.>,... .,,.-.><.,,.,,,,,,.;?;i;;:;:;;;:,;;;,,:.&~;~~?(,:;:,,,.,,,,.,,.,..

i’:i Dilution Factor DF
. . .. . .

Concentration of OH in Sample (Molarity) 9.88E-01

“;”;’” ‘ ““’~‘H in Sample in pg/mL (PPM) 1.88E+04

~“ 2.50E+03
,:;.,:$,.,:

OH Molarity =((mL HN03)”(M HN03))/Sample Size in mL*Dilution Faotor
,..,..:.
, ,:,,

OH in pg/mL = (OH MOL4Rl~(17.0g/mole~(( 10000OOpglg)/(lOOOmUL))

\ Date

1 Rev. 1.3,,.,-, ., .<- ,.:,-;:,,/,:: .:,:.:>- ;. .::~-;-..~j:,:.,,,
... ,.;,.’,,:-,:! -,’ ,: ,’,:,,)”,,:,,:l,ii,’:.”;.”~.!-’”.,,:.,., ...,,, ,—./. :.



HNF-W4 F@. ()

PLACE ANALYTICAL CARD IN BOX BELOW OR AITACH TRAVELER

. ..—
g/mL (PPM) I 9.88E+O0

... ,

l!
......

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

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

BLK,.e,:;.. .,,,,~,.,,..... .,.~., ,
Concentration of OH in Sample (Molarity);,,....... ..... ,.,., .......

OH in Sample in pglmL (PPM) 42

The Result is c Detection Limit

.“ 46



HNF-lw REV. ()

PLACE ANALYTICAL CARD IN BOX BELOW OR AITACH TRAVELER

❑ llletection Limit = 125pg / SS * DF
...

Oatection Limit (pg/mL) I 4.17E+OI
;,~:,.~

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))
;:::2

I SAM i

OH in Sample in pg/mL (PPM) 4.4

The Result is< Detection Limit

Date. 09/08/98
Date

Form 211102 lR ev. 1.3 Page 1 of 1

4’7



HNF-lw R~, (’j

PIACE ANALYTICAL CARD IN BOX BELOW OR AITACH TRAVELER

,,, -l W-[W-W1 [ DUP
.. . . ................ ... .. .. .

(Molarity)

@ . . . .. IM,.l -A.,)
l“,,“, ““ ,,,.=a,,,p,G ,,,,”,-l ..,, 1 “..

,, , ,,, -a,, !ple in pg/ ( )mL PPM o.a._ -.q

kletection Limit= 125pg f SS” DF

etection Limit (pgfmL) I 4.17E+OI

>H Molarily=((mL HN03~(M HN03))/Sample Size in mL*Dilution Fector
Y

~lOHinpg/mL=(OH MOWRlw(l7.Og/moleY((lOOOOOOpg/g)/(lOOOmUL))

Al DUP
‘-ncentretion of OH in Sample (Molarity) 0.00E+OO

Iin Sample in pg/mL (PPM) *2

e Result is c Detection Limit

Page 1 of 1
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HNF-1644 REV. O
Worlzlistrpt version2.105/15/95

Page: 1

08112/98 11:01
LABCORE Data Entry Template for Worklist# 25545

Analy*

- z“’ ‘“0’ ‘ook’~Method LA-212-106 Rev/Mod

Worldist Commenti S-304 GRAB, pH-01 skm

GROUP PROJECT S TYPE SA14PLE# R A -------TEST ------ SATRIX ACTUAL FWND DL UNIT

1 STDPH PR-01 LIQUID ~. ~ ~. 9? N/A PH

980004~ s-304 GRAB 2 SAMPLE s987002346 O PN-01 LIANID N/A = — PH

98000438 S-30& GRAB 3 DUP S981002346 O PH-01 LIQUID _u WA PN

Final page for worklist # 25545

Data Entry ~mments:

I

Uniti shown for QC (SPK & STD) may not r@lect the actual units. DL . Detecfion Liw”t, S = WOrklist Slot Number,
R = Replic@? Number, A = Akqont Code.
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~NF-t644 REV. ()
worklistdata Version 1.0 05/15/96
08114/98 14:51

Page: 1

LABCORE Completed Worklist Report for Worklist# 25541

Analyw adp Instrument IC40S1 Book# ,/dq~&

Method: ti~~? -/tiev/Mod ~-~

Worklist Commenti S-304 GRAB, @IC-01 skm

SeqType Sample#R A Test Matrix Actual Found DLor Y]eld Unit

1 CC2 0 arc-w F QC 1 <1 .20.-2 WM.

1 cm o @lC-QC CL QC 1 <1 .70.-2 u9/raL

1 cm 0 alC-QC N02 (Z’.2 1 <z.08e-1 uQ/mL

1 CCB 0 @lC-QC BR QC 1 <1 .25..1 ..31mL

1 cm 0 at-cc S03 QC 1 1.S9. -01 0.159 ug/mL

1 cm 0 elC-QC P04 QC 1 <1 .20.-1 .gllm

1 CC2 0 elC.QC .2Q4 w 1 <1.38 ..1 .9/mL

1 CCB o *IC-QC QXALATE2 QC 1 <1 .05.-1 .gla

2 Xcv o at-cc P w 5 .9Qe1 S.6Qe+01 94.915 % Recovery

2 I(2V o elC-QC CL QC 8.00-1 7.57e+OX 94.615 % ReCCWerY

2 WV o eIC-QC N02 ‘w 5.42.2 5.19.+02 95.756 % R.3COV-IY

2 ICY o ~IC-QC BR QC 5.86.2 5.71.+02 97.440 % Recovew

2 x.x o me-w N*3 QC 5.92,2 5.83.+02 98 .+80 % Recovery

2 Icv o aIC.QC PQ4 Qc 5.47.2 5.02.+02 91.773 % RnmveLY

2 xcv o ac-!x SQ4 Q-c 6.38.2 6.13,+02 96.082 % R.ac.avery

2 xv o wC-QC 0XALATE2 QC 5.29.2 5.15.+02 97.353 % Recovery

3 SMS2LS s90m02346 Q *IC.01 F-m LIQUID N/& 1.1s4.3+01 0.252 ItQ/l&

3 SAMPLE S98?002346 O eIC-01 CL-02 LIQUID N/.A 8 .476e+O0 0.357 Ug/mI,

3 -m S98ZQ02346 0 *lC-01 NQ2-02 1.1Q13XD Wk < 2 .26s.+00 2.268 wlml.

3 SAMPLE S98TO02346 O WIC-01 BR-02 LIQUID N/A < 2.625.+00 2.625 uglti

3 SMTLS s98TO023%6 Q *XC-01 N03-02 UQUID II/k 1.140e+02 2.919 Ug/a

3 SWLE S98TO02346 O eIC-01 PQ2-02 LZQVID WA 7.114.+00 2.520 ug/mL

3 SX.IPLE S9UTO02346 0 mc-ol SW-w LZQUID N/k 1.s88 .+01 2.898 I@OL

3 SAMPLE s98TO02346 O eIC-01 0XMATE2 LIQUID WA < 2 .205.+00 2.205 ughl,

4 DUE S98TO02346 O WXC-Q1 F-02 LXQVID x.25.+01 1.21.+01 5.085 R2D

4 DUP S98’TO02346 O WTC-01 CL-02 LIQVID 8.48.+00 .2.30e+O0 2.145 T&I

4 nw S98TW22346 O aIC-01 802-02 LIQUID <2.27e0 <2.27.0 RPD

4 DW S98TQ02346 O eIC-01 BR-02 LIQUID <2.62.0 <2.62.0 RFD

4 Dm S98TO02346 O Wzc-oa no3-02 LIQVXD 1.14.+02 1.13.+02 0.881 2QD

4 DUP S98’I’002346 O eIC-01 P04-02 LIQVID 7.11.+00 6.83.+00 4.017 RPD

4 Dm S987002346 O ‘aXc-ol SQ4-02 1.W31D 1.59.Mo1 1.77..01 10.’7L4 SPD

4 DUP S98TO02346 O wIC-01 0XALATE2 LIQUID <2.21.0 .2.21.0 R.m

5 SPK S92WM12346 O azc-ol P-02 LXQUXD S.90eZ 5.72%+01 96.949 % Racov.ry

5 SPK S98TQ02346 O alC-01 CL-02 IJQVID 8.00.1 8.04.+01 100.5OQ % Recovery

5 *PX S98TO02346 Q aIC-01 m2. m l.ZQQID 5.42.2 s 1s..02 95.018 % Recovery

5 SPX S987002346 O eIC-01 BP.-O2 LIQUID 5.86.2 5.?6. +02 98.294 % Recovery

5 SPK S9&l’LM2346 O ~XC-OZ WJ3-07. LIQUID s .92.2 5.S6E.+02 100.676 % Recovery

5 SPK S98TO02346 O elC-01 P04-02 LIQUID 5.47.32 4.88.+02 89.214 % RemveIT

5 SPK S90T002346 0 ac-ol SQ4-Q2 I,ZQVXD 6.38.2 6.35.*O2 99.530 * Recovery

5 SPK S98TO02346 Q elC-OX 0ZUATE2 LIQVID 5.29.2 5.10e+02 96.408 % Recovery

6 CCV o @IC-QC i+ QC 6.40a1 6.24e+Ot 97.500 * R.covexy

Units shown for QC (BLKIBKG) may not rejlect the actual units.
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worklistdata Version 1.0 05[15/96
08114/98 14:51

8-INF-1644REV. 0

LABCORE Completed Worklist Report for

Page: 2

Worklist# 25541

SeqType Sample#R A Test Matrix Actual
6 Ccv o alC-QC CL QC $.00.1

6 CCV 0 ‘aIc-w N02 QC 5.43.2

6 WV 0 @lC-QC BR QC 6.30.2

6 CC!V o @lC-QC N03 QC 6.98.2

6 CCV o @lC-CC P04 w 6.32.2

6 C(!V 0 @lC-QC S04 QC 6.99e2

6 CCV Q ac-Qc Ox?.LAm2 w 5.30.2

Final page for

Found DL orYield Unit
8.78.+01 97.556 % Rwsovery

5.31.+02 97.190 % Recovery

6.31.+02 100.159 % Recrweiy

7.28.+02 104.298 % Recovezy

6.36.+02 100.633 % Recovery

6.78e+02 96.996 % Re.coveEY

5.10.+02 96.226 % Recovery

worklist# 25541

Analyst Signature Date Analyst Signature Date

Units shown for QC (BLK/BKG) may not reflect the actual unirs.
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HNF-1044 REV. O
08{1219810:54
A-0LX141

Page: 1

LABCORE Data Entry Template for Worklist# 25541

AnRlyti ,, A&L~i-eti IC ++7S t Book# J ~q/U~ -.~

Methock LA-533-105 Rev/lh[od E-o
W’orklist Commenti S-304 GR,WI, @IC-01 skm

GzOup# Projacts ZypCa

1 CCB

2 ICV

3 SAMPLE

4 DUP

5 SPK

6 Ccv

sampld R Ii Tae,t Matrix

@IIC-QC QC

@IC-QC QC

S98TO02346 O @JIc-01 LIQUID

Aaa~ytes Requenk,, !d: 73R-02 , CL_G!

oXALATE2 , P04-02

S98TO02346 0 @IC-01 LIQUID

S98TO02346 O @Ic-ol LIQUID

@IC-QC QC

9BOO0438 S-304 GRAS

F-o2 , N02-02 , N03-02

S04-02

r

Final page for worklist # 25541

AnalystSignature Date

Dato Entry Ckments:
Y“/J”+P

/

z 5S+i/@6=. c~ ~

S = Worklist SlotNumber,R = R@icl: te Number, A = Aliquot Code,
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HNF-16M REV. (),’

Data Reprocessed On 08/13/1998 06:59:45

I
Sample Name: 149N20-C Date: 08j13/1998 06:56:06
Data File : C:\DX\DATZ!.\98081301.D24
Method : C:\DX\METH3D\KIT.MET

g:;p.., q~::~::g::, ~4A,A,u ~=iQn ~o,~ector:mrl-l

_ (&q _ ------------------ _---.________————-——

-1
Calibration Volume Dilution Points Rate Start Stop Area Reject

=xtcarnal 1 101 3000 5Hz 0.00 io.oo 30

W************** *******+**** Peak Repo?x: All Peaks ****************************

Pk. Ret Component Concentration Height Area
Num

El. %Delta
Time Name ug/ml Code

_.--------------+--------.e--------------------------------------------------

1 0.84 0.000 89 350 2
2 0.99 fluoride 55.970 ~4*54 2644 11589 2 -1.65
3 1.49 chloride 75.726 ~5RbJ 2287 10238 1
4 1.77 nitrite

7
518.654 SI(A

-3.04
8800 46217 1

5
-3.62

2.65 bromide 570.555 7,36 5948 35352 1 -4.21
6 3.01 nitrate 583.025%19% 6659 47590 1 -0.11
7 4.32 phosphate 502.140qh30 1555 19970 1
8 5.65 sulfate

-5.88
613.06676~q S232 65391 1

9
-6.25

7.36 Oxalate 514.82977,32 2271 40661 1 -6.72
-------—-—— -------------------------

Tctals 3433.966 35485 277356

8oFile:98081301., D24Sample:

8.0

7.0

6.0

5.0

4.0
us

3.0

2.0

1.0

0.0

-1.0

ni

I:!ro

-J

149N20-C

phos hate
r

--A__
Oxa/3te

L
Minutes

s> ,(ea-lb

SKGN;ITUREA!30VE REPRESENTS CHE!vtlCALTECHNOLOGIST/CHEttilST THAT
COMPLETED/VERIFIED THECA.LIBRATION/A!4ALYSlS ON PAGES~TO~.
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1 f+NF-1844 REV. O

. . ...= .= .=.= . ...= =. ..= . .
Sample Name: BLANK Date: 08/13/1998 06:42:54
Data File : C:\DX\DATA\98081301.D23
Metho& : C:\DX\METl[OD\KIT.MET
ACI Address: 1 System 1 Inject#: 23 Detector:CDM-1
Analyst ; Column: AG4A/AS4A anion column

..====== ======== ==.===== I:======= ======== ======== =Sws==== .======= == a..=. ....= .

Calibration Volume Di;l.ution Points Rate Start Stop Area Reject
.—___-——__---— ---------- ,,--------------------------- L____--------k-_
External 1 1 3000 5Hz 0.00 10.00 30

● ***********+**+*+**&***l ** Peak Report: “All Peaks *+****************+*+*******

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

1 1.53 chloride 0.004 15 48 1 -0.43
2 3.13 nitrate 0.159 28 166 1 -0.74

-----—----------------------————----
Tt!tals 0.162 43 214

005 File: 98081301 .LI’23 Sample: BLANK

0.04

0,03

0.02

0.01

0,00
us

-0,01

4,02

4.03

-0.04

-0,05~“~’’’’l’” ‘1’ ’’’1 ’’’’ 1’’’ ’1’’”1’ ‘“~
4 5 6 7 8 9 10

Minutes
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HNF-i6@ REV. ()

---..—-.———————-————-———-----------------------------------------------------
Sample Name: S98TO0234!, SAM Date: 08/13/1998 09:34:19
Data File : C:\DX\DATA\98081301.D28
Method : C!\DX\METl[OD\KIT.MET
ACI Address: 1 System: I Inject#: 28
Analyst :

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

,===..=.== == ===== ==== ===== ,:=.==,.== s=== .== .=== === === == s=>== == =.==——-— ------ s= .==
.,,.,.,

Calibration Volume Di;lution Points Race Start Stop Area Reject
________________________ .-------------------------------------------
External 1 21 3000 5Hz 0.00 10.00 30

************* ********+** ,,** Peak Report: A1l PeWS ● ********************+******

Pk. Ret Component
Num Time Name
——____________________

1 0.85
2 1.01 fluoride
3 1.37
4 1.51 chloride
5 2.69 bromide
6 3.03 nitrate
7 4.37 phosphate
8 5.71 sulfate

Concentration Height Area B1. %Delta
ug/ml Code

--..---_------------.&_________________________________

0.000 94 396 2
11.535 2496 11484 2 -0.33
0.000 29 119 1
8.476 J-259 5488 1 -1.30
2.420 12 59 1 -2.77

114.006 6231 44661 1 -3.70
7.13.4 75 956 1 -4.72

15.879 676 8787 1 -5.36

Tctals 159.430 10872 71950

File: 98081301.D28Sample:S 98TO02346 SAM
8.0

7.0

6.0

5.0

4.0

us ~.o

2.0

1.0

0.0

:1.0

I

fluoride

L

chloride

II
I:<rom

—

suifste

Dhosnhate

“1 A

~“’’p’;’’”~” “:’ ’’’1 ’’’’ 1’’’ ’[’’”1
7 8 9 10

Minutes

55
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,:
HNF-ltw REV. O

. . . . . . ..=. . . . . . . . . . . =. ... . . . . . . . . . . =. =.. . ..== .. =..= .. S?.. .= === . ..== .= === s==== .
Sample Name: S98TO02344 DUP Date! 08/13/1998 09:45:36
Data File : C:\DX\DATl,\98081301.D29
Method : C:\DX\METE3D\KIT.MET
ACI Address:, 1 System: 1 Inject#: 29 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

-..-_-_--_-__________-= =.,._s_=s----— ------------ s_== .s= .sss==== s=s= .sss= =s=s=

calibration Volume Dilution Points Rate Start Stop Area Reject
--------------------------------------------------------------------
Sxternal 1 21 3000 5Hz 0.00 10.00 30

d++.k+~.k++~+~~*++.k~+ *++’k~+++ peak RepOrt: ~~ Peas +****+*+************* *******

Pk. Ret Component Concentration Height
Num Time Name u9/ml

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

1
2
3
4
5
6
7

0.86
I.01 fluoride
1.39
1.52 chloride
3.05 nitrate
4.40 phosphate
5.71 sulfate

------
Tc!tals

0.000
12.107
0.000
8.304

113.499
6.831

17.748
---,------------.
158.489

96
2518

27
1267
6252

75
651

10887

8.0

7.0

6.0

5.0

4.0

us 3,0

2.0

1.0

0.0

-1.0

----

File: 98081301.D29 Sample: S98TO02346 LML?

I

sutfate

DhosDhate I

Area

398
12069

122
5375

44456
902

9723

73045

B1. %Delta
Code

2
2 0.33.
.L

1 -0.87
1 -3.28
1 -4.14
1 -5.36

55 ,<00-10

!56.’ )
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HNF-1644 REV. O

Data Reprocessed On 08/13/1998 10:43:47
=-.—————————————————— ------ .=== ==== ==== .=-------------------——-—————----- ===

Sample Name: S98TO02346 SPK Date: 08/13/1998 09:56:34
Data File : F:\DATA\98081301.D30
Method : C:\DX\METHOD\KIT.MET
ACI Address: 1 System: 1 Inject#: 30 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

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

=xternal 1 21 3000 5Hz 0.00 10.00 30

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

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

1 0.85
2 1.00 fluoride
3 1.50 chloride
4 1.79 nitrite
5 2.66 bromide
6 2.99 nitrate
7 4.35 phosphate
8 5.65 sulfate
9 7.36 oxalate

,8 File:

16

14

12

10

8
us

6

4

2

0

-2

0.000
22.970
24.557

103.056
115.299
233.120
104.797
142.935
101.969

162
5297
3722
8496
5719

12847
1608
5680
2098

---———----------------------
Totals 848.703 45630

98081301.D30Sainple: S98TO02346SPK

nitrate

nitr]te
I

S“!fate

phosphate

__L-----

630
23222
16054
44130
34327
93430
20048
73351
38714

343905

2
2
1
1
1
1
1
1
1

-0.99
-2.17
-2.90
-3.97
0.11

-5.30
-6.25
-6.72

, l“’’” ’’’’ 1’’”1
, ,--—-r, , , , I , , 1’[” !,! ,

1 4 3 4 5 6 7 8 9 /0

Minutes
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HNF-1644 REV. ()

==.=== ====. ==.=== ===== ==. .= ==== == =2?=.= =.= =..== .= ==== =.=== ==!?== ==. s= =.=== == .=.= =
Sample Name! 14 BN20-C Date: 08/13/1998 10:08:30
Data File : C:\DX\DAT.i\98081301,D31
Method : C:\DX\METZOD\KTT.MET
ACI Address: 1 Systeul: 1 Inject#: 31
Analyst :

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

..==== ===== ------------- --------- ~===== ==————————-———_— _________ --------- .===

Calibration Volume Di.Lution Points Rate Start Stop Area Reject
----------------- ------- .--.--------------------——___--———----------
External 1 101 3000 51iz 0.00 10.00 30

~,i~*+**++++**+***+***.*+..ti** peak Report: ml peaks **************+*+ *****+**+&.
....

Pk. Ret Component Concentration Height Area B1. %Delta
Nurn Time Name ug/niL Code
..----—-.-.----—— ------ . .—-----------——----——------—-----.--—--- -------------

1
2
3
4
5
6
7
8
9

10

...““,.,, -.

0.15
0.87
1.03 fluoride
1.53 chloride
1.83 nitrite
2.71 bromide
3.06 nitrate
4.43 “phosphate
5.71 sulfate
7.47 oxalate

0.000
0.000

62 .3’?3
87.785

530.800
630.973
728.432
635.589
6-?7.770
510.089

----—---.-———----——

T:>tals 3863.811

File: 98081301D31 Sample:148N20-C
1,8[

32 180
96 426

2742 12952
2588 11887
8939 47319
6457 39224
8278 59894
1982 25480
5029 72313
2430 40283

---------- -------
38573 309956

1
2
2
1
1
1
1
1
1
1

16

14

12

10
nitriie

n“~

US S

u. ..~~

bromid~

sulfste
6

4
‘“or%’? phos hate

r

oxalate

2

od .

1.65
0.00

-0.72
-2.05
-2.86
-3.56
-5.36
-5.37
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08/28/98 13:41 =509 372 2929 WESTINGHOUSE +++ MO–924 200W Bool

F;{c ‘; WO$W”7Y7.,

08/14/9815:15
A-0004-I HNF-Iw REV. 1) Page: I

LABCORE Data Entry Template for Worklist# 25647

Analyst:

Method: LA-505-+5W161 Rev/Mod c.- L
&pm

Worklist Comment: ICP S-304 (DIRECT)

s me Sample# R A Test Matrix Group# Project

1 ICV @ICP-QC QC

2 q ,ut3 $(g-/l-i-r
@ICP-QC QC

3 &RbIL S98TO02346 O D @ICP-DO1 LIQUID :

4 SAMPLE S9STO02346 O D @JICP-DO1 LIQUID 9800043S S-304
Analytes Requested: AG-D-01 , AL-D-01 , AS-D-01 , B-D-01

GRAB

, BA-D-01 ,
BE-D-01 , BI-D-01 , CA-D-01 , CD-D-01 , CE.D-01 , CO-D-01 ,
CR-D-01 , CU-D-01 , FE-D-01 , K-D- O,. , LA-D-01 , LI-D-01 ,
MG-D-01 , MiWD-01 , MO-D-01 , NA-D-01 , ND.D.01 , NI.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-01 , U.D-01 , V-D-01 ,
ZN-D-01 , ZR-D-01

5 DUP S9STO02346 0 D @lCP-DO1 LIQUID

6 sp~t ,/f/d S98TO02346 o D @IcP-Do, LIQUTD

7
jt&iidl”Ppq *8-WY

@ICP-QC QC

8 ICSAS @ICP-QC QC

9 Ccv @ICP -QC QC

10 CCB @ICP-QC QC

!39



HNF-1644 REV. O
Analysis Report Sumru+ry Fri 08-28-98 02:22:47 PM page 1

{, Sample Name File Method Date Tine OpID Type Mode
-------- ------- ---- .-----...

1 IV? 980828c ICP2 08/28/98 13:24 DKS Q
; ::: 980828C ICP2 08/28/98 13:28 DKS Q

980828c ICP2 08/28/98 13:31 DKS Q
4 ICSA 980828C IcP2 08/28/98 13:34 DKS Q
5 ICSAB 980828c ICP2 08/28/98 13:36 DKS Q
6 s98TO02346 L 980828C ICP2 08/28/98 13:40 DKS S
7 S98T002346– 980828c IcP2 08/28/98 13:43 DKS S
8 s98TO02346 D 980828C ICP2 08/28/98 13:46 DKS S
9 S98T002346–A 980828C ICP2 08/28/98 13:49 DKS S
l.OS98TOOZ346=X 980828c ICJ?2 08/28/98 13:55 DKS S
11 S98TO02346=AX 980828c IcP2 08/28/98 13:58 D’KS S
12 ICSA 980828c ICP2 08/28/98 3.4:09DKs Q

13 ICSAB 980828c ICP2 08/28/98 14:12 DKS Q
14 Ccv 980828C ICP2 08/28/98 14:I-5DKS Q
15 CCB 980828c ICP2 08/28/98 1(+:19 DKS Q

r

CONC
CONC
CONC
CONC
CONC
CONC
CONC
CONC
CONC
CONC
CONC
CONC
CONC
CONC
CONC

S!S$JATURE AEOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST TH&
COVIPLFFTEEVVERIF!ED THE CALl!3RAT10N/ANALYSIS ON PAGES lj.Q_TO&.
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HNF-Iw RN. (). .

hnalysis Reeort Averages Fri 08-28 -.98 02:22:

B

47 PM page 2

Be#.-.

1
2

:
5
6
7
8

1:
11
12

;;
15

f

i’
3
4
5
6

:

1:
11
12
13

H

#..-

1
2
3
{+
5
6

;

1:
11
12

sample Name
.......

Al As
.-...... ......

BaAg-----------

4.8564
.00012
.02247
ool$hi~
94406
.02568
.03028
.13;:;g

05146
94.954
00406
.93560
4.8486
..00026

4.8980 4,9971
.00748 43$:3

2:;::; -.00103
2:;i;: .00622

.01040
.12931 .07834
.12813 ,07803
1,3117 1.4299

.09105
9$:2$2 100.32
23[$,56 -.01110
236.13 .051.54
4.8423 5.0236
.00048 ,00141

4.9235
.00369

:%::0
-.00184
.12802
.11093
10622

i.2952
.09106
98.399
-.01112
-.01568
4.9124
.0018(+

4.9399
.00002
.09809
.00032
.45903
.00160
.00190
.00181
1.1836

9:0;2:
.00043

44WH
.00000

5.0501
.00027
.01083
.00054
.47972
.00067
.00017
.00010
1.2588
-.00019
98.454
.00036

5%%
.00027

IC’J
ICB
LLS
ICSA
ICSAB
s98TO02346 L
S98T002346-
s98TO02346 D
S98T002346-A
s98To023!+6_X
s98TO02346~AX
ICSA
ICSAB
Ccv
CCB

Ca cd
----- -..

CeSample Name 13i
.------- -..

co Cr
----- ---

4,8895 4,97Bo
-.01578 .00033

Q.22025 0099/+
251.89 :00534
249,49
2.7431 :9iY3H3
;:;:;: -.00193

-,oo22~+
3.9238 1.2040
2.6635 -.00424
101.38 97,921
250,34 .00575
2[,845 .93050
4.9124 5,0015
-.01419 .00000

5.0412
dlm:~(+

00208
:.01153
-,07869
-.01828
-.01357
1.2196
-,0670[+
9B .353
,00768
.00129
4,9980
-.00856

Icv
ICB
LLS
ICSA
ICSAU
s98TO02346 L
S9BT002346–
s98TO02346 1)
S98T002346-A
s98TO023[+6X
s98TO02346~AX
ICSA
ICSAB
Ccv

4.97B7
-.01721

:%?;4
;.:;];O

,0(+69~
o[6542

io;f;;

!i7.873
-.00621
-.02997
4.904B
-,01074

/+.9317
.00035
,04108
.00130

::?:;:
.00529

i“!~?g
.00109
98.157
.00169
45522

i.9311
-.00060

J+.8857
-.00053

:0%:4

i%:
4,3548
4,2721
5.4624
4.396’S
102.31
-.00058
.45997
4.8986
-.00062CCB

Sample Name
.-..-.......

Cu m Fe K
... ........ ........ .......

La
----- ...

[Ji

ICV 4.B271
ICB
LLS ::!%
ICSA .00222
ICSAB .46856
s98TO02346 L -.02717
S98T0023~+6- -,02840
s98TO02346 D -,02752
S98T002346–A 1.1376
s98TO023/+6_X -.03552
S98T002346-AX 92.548
ICSA – mm:
ICSAB
Ccv ;+.7707
CCB -.00052

.00564
-.00024
-,00022
.01(+9(3
.01759
-.00276
-.00102
-.00051
,00095
.005B2
.12537
,00515
.0120[+
.00687
-.00004

4,7767 5.4072
.00100 12908
,09920 Q;73448
93.165 ,19384
92,o16 ,21546
2.7217 10.999
2.5640 10.111
2,5164 9.6481
3.8182 11.132
2.687B 11.436
96.904 107.19
90.6Bf+ ,37018
90.687 .40931
4.7637 4.9594
,00013 ,00513

5.0234
-.00020

:%$;6
-.00586
-,00821
-,00027
-.00007
1.2197
-.00903
97.946
-.00370
-.00420
[+.9709
-.00022

5.2101
-.00020
.02061
.00175
1.0015
-.00070
.00124
.00157
1.1930
,00962
96.361
.00330

Lgw
-.00020

13
1[,
15



08/28/98 13:44 ~509 372 2929 _ WESTINGHOIJSE +++ MO–924 200W

Analysis Report

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

Sample Name
-------------

HNF-1644 REV. O

Averages Fri 0S-28-9S 02:22:47 PM page 3

Mg nn MO Na Nd Ni
----- -------- -------- -------- -------- -------- ..---.--

5.0457
dg;;l

252,32
24S.99
.30869
,29314
.28677
L;;;;

101.27
242.72
243.82
4.9s77
-.00321

4.S616
~o:w$l

+)::;5

.06314

.05895

.05785
1.2235
.06534
97.513
+J:;:2

4.8514
-.00002

:o::~:

.09791
-.01615
;6~;;;8

.60496

.58766
m::

98.823
-.01410
-.0158S
4.9724
-.00062

5.3955
.03172
.21275
195.54
194.45
416.91
389.19
376.27
385.04
392.66
494.44
180.7s
1S5.61
5,1637
.03282

5.0579
~i:g9~9

.00038
-.0006S
~o::$;3

.00118
1.1983
-.02900
95.690
.00160
.00175
4,9843
-.00140

4.9295
.00010
.04256
~g:~;:5

.20528

.18818

.18932
liw;

97.881
+;J3

4.9406
-.00353

Sample Name . .

P Pb s Sb Se Si
----- -------- -------- -------- -------- -------- ---_.---

. .
CCB

4.9373
;;;:;;2

.01304

.02685
2.2660
2.3926
2.3901
3.6049
2.2216
102.07
.04157
.02896
4.9682
.00540

4.7931
;iw:l

.01472

.96875
-.01138
Q:;$3

1.1470
-.16905
9;i;~;

.97532
4.8084
-.00385

4.8536
-,00739
.20538
-.03201
-.03484
6.4075
6.0720
5.8507
7.1038
6.4457
102.67
-.02247
-.03816
4.8673
-.00673

4.9811
.00356
.10423
.005s7
~o::;:l

.05198

.05094
1.2445
.05053
9;.;;:

.00408
4.9854
.00714

Sm Sr Tb ‘Ii-------- -------- --------

5.0093
;i:g:;l

-.02554
-,02053
-.04197
-.02225
-.01738
:6:;;;

95.083
-.00083
-.01036
4.9537
.00010

4.9678
~oj~~~8

.00194

.00194

.00374

.00369

.00381
la:

9:.:;;

.00180
4.9205
-.00004

.22800

.00098

.01476

.010s3
;i;w$4

.20670

.19499

.25745

.14573
:O:;;g

~2gg;:9

-.00408

.--.---

4.7561
~2gggg9

.05278

.05636

.35129

.29883

.33450
1.S269
.49195
Nl;l)::

.08077
4.723o
.01251

4.S980
.00277

Q.13041
-.00671
-.00502
2.1886
2.1454
2.0857
3.3970
2,3099
102.53
.00446
.00039
:.:;:;

’21 u
-------- --------

4.9879 ;.;;;: 9.7640
.00000 +lJl~;8
.01942 .39583
.00071 .02174 -.05209
.00088 .00721 -.04961
.00188 .07482 13,016
.00330 .00660 13.215
.00369 -.00020 12.812
1.1171 1.1245 15.093
-.00361 .04741 12.S29
9:6:;; ~:o:;: 199.41

-.03121
.00226 .01477 -.03271
4.9765 4.8111 9.6035
-.00024 .00279 -.00427

@oo4

. 62



08/28/98 13:45 ~509 372 2929 WESTINGHOUSE -,++MO-924 200W

HNF-Iw REV. O

Analysis Report Averages Fri 08-28-98 02:22:47 PM page 4

#---

:
4

.?

;

1:
11
12
13
14
15

Sarnple Name
--------------

ICE
ICB
LLS
ICSA
ICSAB
S98TO02346 L
S98T002346–
s98TO02346 D
S98T002346–A
s98TO02346Z
S98T002346–AX
ICSA –
ICSAB
Ccv
CCB

------ v
--------

Y
--------

.01481
-.00023
~6:9:94

.00730
-.00239
-.00122
-.00089
.00063
.00473
.15507
.00832
.00761
.01488
-.00007

Zn Zr
-------- .-

4.9452
;6.0:;31

-.00510
-.00368
-.01781
-.01535
-.01414
1.2067
.00027
97,371
-.00154
-.00243
4.9243
.00000

------ ----_---

moos,

63



08/28/98 13:42 @509 372 2929 WESTINGHOUSE

Analysis Report Summary Fri 08-28-98 02:22:47

# Sample Name File Method Date Time OpID----------------------- -------- -------- --------- ---------

ICP2 08/28/98 13:24 DKS
ICP2 08/28/98 13;28 DKs
ICP2 08/28/98 13:31 DKS
ICP2 08/28/98 13:34 DKS
ICP2 08/28/98 13:36 DKS
ICP2 08/28/98 13:40 DKS
ICP2 08/28/98 13:43 DKs
ICP2 08/28/98 13:46 DKS
ICP2 08/28/98 13:49 DKs
$:;; 08/28/98 13:55 DKs

08/28/98 13:58 DKS
ICP2 08/28/98 14:09 DKS
ICP2 08/28/98 14:12 DKS
ICP2 08/28/98 14:15 DKS
IOP2 08/28/98 14:19 DKS

.3

+++ MO-924 200w

HNF-lw REV. r)

PM page 1

Type Mode
---------

CONC
CONC
CONC
CONC
CONC
CONC
CONC
CONC
CONC
CONC
CONC
CONC
CONC
CONC
CONC

LL I

IZIO02

/0

, 64



08/28/98 13:42 ~509 372 2929 _ WESTINGHOUSE +++ MO-924 200W

. . . HNF-lW REV. O

Analysis Report Averages Fri 08-28-98 02:22:47 PM page 2

# Sample Name Ag Al As B Ba Be
----------------------- -------- -------- -------- -------- -------- -_------

1 TCV

Sample Name
..---------------

Sample Name
-----------------

ICv
lCB
LLS
ICSA
ICSAB
s98TO02346 L
S98T002346–
s98TO02346 D
S98T002346-A
s9BTo023467i
;;;;O02346~AX

ICSAB
Ccv
CCB

:O:;f; :.:;;: 4.9971 4.9235 4.9399 :.:::;
dml$:3 .00369

.02247
.00002

.11204 .10669 .09809
.00464 244.89

.010s3
~o~~;~3 -.00380 .00032 .00054

.94406 2fji;: ~i]:;j4 .45903

.0256S .47972
.01040

.03028 .12931
,00160 .00067

.07834
.02920

.11093
.12S13

,00190
.07B03

.00017
.10622

.99675 1.3117 1.4299
.00181 .00010

:.;;;: :.;:8:
.05146 .11544

1.2588
.09105

94.954 95.278 100.32
-.00019

98.399 9:67.:$
.00406 234.56 ~og;$;o -.01117.

9:613:~

.93560 236.13 -.01568 .44599 .46972
4.8486 4.8423 5,0236
-.00026

4.9.9::
.0004s ,00141

4.S847 5.0550
.00000 .00027

B3. Ca Cd Ce co Cr.-------- -------- -------- -------- -------- --------

4.9787 4.S895 :Og::g 5.0412 4.9317
-.01721 -.01578 a;j4 .00035

4.88”57
.21767 Q.22025 .00994

-a;:3

-,02754 251,89 ,00534
.04108

.00208
+;;0 249.49

.00130
.93762 -.01153

a.o:;4
2.7431 -.00583

.45910
-.07869 .01129

,04691 2.4313
4.4178

-.00193
.04542

-.01828 .00529
2.4681 -.00224 -.01357

4.3548
:.;:;; 3.9238

.00534
1.2040

4.2721
1.2196 1.1976

2.6635 5.4624
-.00424 -.06704

97.873
.00109

101.38 9:67.;;
4.3969

9;6;3~
-.00621 250.34

98.157 102.31

-.02997 24S.45
.00169

.93050
;4;;;;8

.00129
4.9048

.45522
4.9124 5,0015 4.9980 4.9311

-.01074 -.01419 ,00000 -.00856 -.00060 ::~3~~2

Cu Eu Fe K La Li-.-..--- -------- -------. -------- -------.
4.S271 .00564 4.7767 5.4072 5.0234
.00041 -.00024 .00100

5.2101
.01740 ~b:~::z .09920 Q:+;;!!

~i:g::o ~o::g:o
.00222 93.165
.46856

.19384
.01759

-.00376
92.016 .21546

-.02717
-.00586 i“:i~g

-,00276 2.7217 10.999
-.02840

-.00821
-.00102 2.5640 10.111

;.;;$;O
-.00027

-.02752 ~o::::l :.:::; 9.6481
1.1376

-.00007 .00157
11.132 1.2197

-.03552 .00582 2;6878
:.;;:;

11.436
92.548 .12537

-.00903
96.904 :;;.::

.00314
97.946

,00515
96.361

90.684
.45376 .01204

-.00370 .00330
90.687 .40931

4.7707 .00687
-.00420

4.::;: 4&w:
.94431

4.9709 4.9825-.00052 -.00004 -.00022 -.00020

k0003

6!5



w0rklist&ua2 Version 1.0 051151% HNF-1 644 REV. O Page: 1

09/16/9810:10

LABCORE Completed Worklist Report for Worklist# 25653

Analys& bjg Inatrumenti ICPMS1 BOOM

Methwk LA-506-1O1 RevlMod

WorldM Connnenti ICP/MS S-304 (DIRECT)

SeqType Sample#’R A Test Matrix Arid Found DLor Ykld Unit

Final page for worklist# 25653

Analyst signature Date Analyst Siture Date

.Ate#Ktier Sinature
1)

Date

Units shown for QC (BLK/BKG) may not rq.tl.zt the actual units.

65,2



12/12/13 07:00 FAX

fi”~’w 00?QCFA3‘7%{-“ ‘ ~-1644 REV. O

A-0004-J
LABCORE Data Entry ?3m@ate for Worklist#

..”~

08117/9807:11

Izlool

Pcse: 1

Z5653

Aldysti z5E2@=-smenk U3m’t.s, Book# 7/~/o–7@

Method LA-5OG-1O1 ReVIMod ~.~ ~~ .

Worklist Comment: ICPIMS S-304 (DIRECT) ““ ‘‘ ‘‘

s -e sample# RA Test -Matrix ., GrOup# Project

.,

1 lCV cam4u23a QC

2 ICB ~MSU-Al LIQUID

....
3 SAMPLE S98TO02346 O A @lSU-Al k%XUID ~ ‘.;:?~;:b.9’b00435S-304 G=

kaalytes Requested: U233-A1 , U234-B1 , U235-?L1 , U236-A1 , U23B -il

4 DUP S9ETO02346 O A @MSU-Al LIQUID

5 SPK S9STO02346 O A @)MSU-Al LIQtJIiI

6 CCV @MSW23 8 PC

7 CCB l@MsIJ-Al iJQ”UIb, ;“ ““

Final page for worklist # 25653

?-p-%’ ;j,:,
Date

.,,.,.../+.,){
Analyst Signature Date

Dam EntryCommenrs:

S = Worklisz .Yor Number,R = Replicate Number, A = Aliquoc <’ode.
. . ., .,:;.,,,..;’,-. . ,

, 66



. .
HY MS l?ars::r wJF-1644 REV. O

ISO_tJ Method -Definitions and Calculations

Drttafilerequirements:
The methodineachseciionisidcn(ifiedby (1}cline:
Mcthod=lSO_U

The backgroundisidentificcibylhcIinc:
Comment= background
or
COI]],]lCII(=BACKGROUND
The firstt~~osec{ionsofthefile\villcontninthebackgroundinformation

lf7vfodc=lRthen[heavgcolumnintheResultssec[ioncon[ainskotopcrdiovalues.Lf,Mode=CONC,
Llic[ltlicavgcolulnricollf~insconce]]tra[io]) values forU235 andU238 inppb:theres~arefRvalu=~——

Dilu(ionfactors(ifnotequolto1.())arcon CIICconnncn[Iincforeachmy slot.
Comment= x df(orDF) wherex isII]Cdilutionfac(or
IfII]ecomment isblank.thedilu(ionfactoris1.0.

Concentrationcalculation:
IftheanalytcisnolU235 orU238.then{heca~cfilationforeachanzdyleism follo~vs:
conccn{ra(ion(mdytc)= concen(rzfion(UZ3S)+ (lR(anaMe)-BackflroundIR(al)~Jvlc)’1

[IR(U235)-BackgroundIR(U235)1* 100W....... .

U235 andU23S resultsaredividedby/000”tocorwcrtlhcunitstopp)n

Detcct;onLimitcalculation:
Ifthercsullisless[banthedc[cctionlimit.tllcn(heresultisreplacedbythedetectionlimitand therange
fieldissetto‘<’. -

The detectionIiknitforallmalytcsis:
DeleclionLimit= 15* Backwound s(ddev(anal~lexl * DCV Concen\ration@235)l
(analylex) ([ICV IR(U235)]-[Background1R(U235)])* 1000

[naddition,allcalculationsarccorrcc(edfordigestanddilutiooL?ctors

Spikes:
SpikercsullswillonlyIJCcalculatedforU23S.
The wnp[e contributiontothespikeiscalculatedbyIIICm]ncmclhodusedfortheActinidemethod.

, 67



@ooz

page 1

lL/lz/l J Ui:Ou p~~
HNF-1644 REV. O ———

. .
— —-————

~Ysis Report
.09/08/98 ~3:29’53

Sample Name: !nS-t-e
operator: 1+3

_hod: MS_T~E

~ment:
13:28 we: U* Mode: INT

= Time: 09/08/98
Corr.Fact: 1.000000

=m In [115]

me x15/pulse

its cts/s

9
9654o.

ddev 1023.

SD 1.060

9822o.
97790.
96660.
96900.
95570.
96430.
95580. ,
9482o.
96540.

96860.

S~Q[\l~,TLJ~~Aso\/EREPRESENTS CHEhiICALTECHNOLOGIST/cHEMISTTHAT
CC)MPLETED/VWW3ED THE CALIBRATION/ANALYSIS ON PAGES &TO~.

I

I

I



.. /../.. “,,”” I.u

_ .——. — .— +W-1644 REV. O

nal ys is Report 09/08/98 13:32:33

@loo3

pa~e 1

method: MS_TUIW sample Name: ins-tune op~yatoy: ‘~j9
yomment :

:un Time: 09/08/98 13:31 Type: Unk Mode: INT Corr.Fact: 1.0000{)0

Slem In [115]

.ine 115/pulse
Jnits cts/s
>Vg 98960.
3tddev 797.
%RsD .8054

Iil
#42
#3
#4

=#5
-#6

*7
#s
#9
#lo

99840.

98650,
99270.

98S50.
98000.
98770.
98130.

100600.
99360.
98500.

I

I



,.. ../.. “,;”” l.’q~
———— .— —. — —.— HFUF-1644 REV. O

~alysis Report 09/08/98 13:46:30

Yethod: ISO_U Sample Name; blank

~omment: background

%un Time: 09/08/98 13:45 Type: Unk

Slem U_[233] U_[234]

Line 233/pulse 234/pulae

Units ctB/s cts/s

avg 2.557 2.245

~tddev .816 .426

%RSD 3i.91 18.97

=#1 2.639 2.233

#2 2,977 2.368

+3 1.224

#4
2.177

2.549

++5

2.817
3.396 1.630

rnt. std. Ir [193]
Line 193/pulse
Units cts/s

Avg 7.3889
Stddw .0406
%RS13 .54988

++1 ‘7.3899

#2 7.3889

#3 7.3502.
#4 7.4545

#5 7.3608

Mode: IR

U_[235]

235/pulse

cts/s
2.437

.364

14.94

2.571
1.962

2.789
2.146
2.717

Operator: bjg

QO04

page 1

Corr.Fact: 1,0000,)0

U_[236] U_[238]
236/pulsE. 238/~ulse

cts/S 2Ls/s
2.762. 3.504
.414. .645

15.0:. 18.40

2.77;, 4.127
2.84:? 3.722
3.40:. 2,449
2.343 3.823
2.445 3.396

I

I

, 70



.+.. —-——— ——— —..——— — ——. —— @loo5

alysis Report 09/08/98 13!50 :10 page 1

HNI=Iw REV. f)
:thod: ISO_U Sample Name: iso_u std operator: bjg

amment: 100 ppb

m Time: Q9/08/98 13:48 Type: Unk

lem u_[233] U_[234]

ine 233/pulse 234/pulse

mits Ctsjs Ctsls

-W 2.626 5.392

tddev .615 .463

RSD 23.41 8.581

❑1 2.941 6.210

~2 2.580 5.089

}3 1.915 5.151

44 2.212 5.252

*5 3.482 5.256

Znt. Std. 11[1931

Tine 193/pulse
T7nits cts/s
Avg 7.4476

Stddev .2258
%RSD 3.0324

#1 7.6494

#2 7.1717
#3 7.5710

84 7.2348
#5 7.6109

Node: m

U_[235]
235/pulse

ctB/s
275.4

8.4
3.054

2S1.7
283.8

262.5
272.7

276.2

Coxx.Fact; 1,000000

U_[236]
236/pulse

cts/s
8.837
.894

10.12

9.609
8.296

8.916
!9.745

7.621

u_[23al

238/pllse
cc9/s

35130.
1662.
4.730

34310.

37’380.
37,960.
3(;410 I
3:~610.

I

1

I

I



-- —.—:—-————————— .—. _—,..—

=alysis Report
HNF-1644 REV. O

09/08/98 13:51:00

thod: ISO_U Sample

=rnment: 100 ppb

an Time: 09/08/98 13:48

Lem U_[233]

ine 233/puls’e

xits ppb

~9 2

_tddev
XSD 2:

1 2

:2 2

=3

%4
*5

Int. std.
&ine

Units
Avg

Stddev
%RSO

#1

%2
#3
#4
#5

626
615

.41

941
580

1.915

2.212

3.482

IK [193]
193 /pulse

cts/s
7.4476
.2258

3.0324

7.5494

‘7’.l7l7
7.5710
7.2348
7.6109

Name: iso_u std Operator: b:lg

Type: unk

U_[234]
234/pulse

ppb
5.392
.463

8.581

6.210
5.o89

5.151
5.252

5.256

E2008

page 1

Mode: CONC Corr.Fact: 1.00000(,

U_[2351 U_[236] U-[238]
235/pulse 236/pulse 23S/pulse

ppb ppb ppb
.7197 8.837 101.5
.0222 .894 4.8
3.084 10.12 4.730

.7363 9.609 99.09

.7418 8.296 108.0

.6858 8.916 98.09

.73-27 9.745 105.2

.7220 7.621 97.07

I

I

,’ 72
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—— .,. .—— — —. —. QO07

zalys is Report

sthod z ISO_U Sample Name: icv

>mment: sst-6

an Time: 09/08/9B 13:54 Type: Unk

lem u_[233] U_[234]

ine 233/pulse 234@-&3e

“nits Ctsls cts/s

-V9 4.120 2.781

:tddev .376 .415

:RSD 9.135 14.91

El 4.375 2.s08

*2 4.397 2.100

+3 4.411” 2.850

=+4 3.698

35

3.227
3.718 2.921

lnt. Std. Ir [193]

Line 193/pulse

!Units cts/s
Avg 7.5224
Stddev .1213

%RSD 1.6126

#l 7.6573
++2 7.6186

#3 7.3.578
*4 7.4363

#5 7.5319

09/08/98 13:56’:14 page 1

HNF-1644’REV. Operator; kjg

Mode: IR

U_[235]

235/pulse
cts/s

25.79

“.95
3.677

25.92
24.87

25.11

27.30
25.76

Corr.Fact:

U_[236]
236/pulse

cts/s
5.225

.582
11,14

4.375
5.710
4.886

5.446
5.705

1.000001

U_[238]
238/pulse

cts/s
7224.

183.
,>.539

:’135.
“423
‘?271.
‘7336

6955.

I

I

I

I
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aalysis Report W-1644 REV: O

?ethod: TSO_U Sample

Zomrnent: sst-6

<un Time: 09/08/98 13:54

slem u_[2331

Line 233/Pulse

L7nits ppb

avg 4.120

.Stddev .376

%RSD 9.135

#l 4.375

#2 4,397

#3 4.411
++4 3.698

#5 3.718

Int. Std. Ir [1931
Line 193/pulee
Units Cts]s
Avg 7. S224
Stddev .1213
%RSD 1.6126

#1 7.6573
#2 7,6186

’43 7.3678
+?4 7.4363

*5 7.5319

Name: icv

Type: Unk

U_[234]
234/pulse

ppb
2.781

.415

14.91

2.808
2.100
2.850

3.227

2.921

@1008

pa~:e 109/08/9% 13;56:21

Operator: >jg

Mode, CONC Corr.Fact: 1.000000

U_ [235] U_[236] U_[238]
235/pulse 236/Pulse 228/Pulse

ppb ppb ppb
.0609 5.225 20.86
.0025 .582 .53
4.111 11.14 2.54o

.0612 4.375 20.60

.0585 5,710 21.43

.0s91 4.886 20.99

.0649 5.446 21.18

.0608 5.709 20.08

I

I
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tialys is Report HNF-1644 REV. O

Iethod: ISO_U Sample Name: i-cb

~omment: 2% hn03
Xun Time: 09/Q~/98 14:03 Type: unk

~lem u_[233] U_[234]

L,ine 233/pulse 234/pulse

Units cte/s ct9/s
avg 2.209 2.653

-stddev .343 .312

%RSD 15.54 11.7a

%1 1.928 3.192

#2 2.473 2.473
#3 2.315 2.451

#4 2.557 2.488

#5 1.773 2.659

Int. Std. Ir [193]
Line 193/pulse
Units Ctsjs
Avg 7.3416

Stddev .1086
%RSD 1.4792

#1 7.5193

#2 7.2175
#3 ?.3432

#4 7.2347

#s 7.3330

09/08/98 14:09:37

@loo9

pa~.e 1

Mode! IR Corr.Fact: 1.000000

U_[235] U_ [2361 U_[238]

235/pulse 236/Pulse 238/pulse
cts/s cts/5 Cts/s
2,873 2.54G 3.543
.s00 .21: .371

27.85 8.354. 10.47

3.325 2.72(” 3.258
3.847 2,741< 3,o92
1.702 2.24’r 4.017
2.695 2.41!) 3.732
2.796 2.59;. 3.614

I

; ‘7!5



12/12/13 07:02 FAX
—.— —. _ @olo

-alysi’s Report H14F-1644REV. O

+ethod: ISO_U Sample Name: icb

Zoinment : 2% hno3

itun Time: 09/ Q8/98 14:03 Type: Unk

T31em U_[2331 U_[234]

Line 233/pulse 234/pulse

TJnits ppb ppb

Avg 2.209 2.653

Stddev .343 .312

%RSD 15.54 11.78

09/08/98 14:09:43 pa:je 1

Operator: bjg

Mode: CONC Corr.Fact: 1.0000,10

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

ppb ppb ppb
.0004 2.546 .0014
.0021 .213 .0011
543.3 8,354 78.82

/+1 1.928 3.192 .0016 2.726 .0005
#2 2.473 2.473 .0030 2.748 .0001

++3 2.315 2.451 -.0027 2.247
#4

.0027
2.557 2.488 -.0001 2.419 .0019

#5 1.773 2.659 .0002 2.591 .0016

Int. Std. Ir[193]

Line 193/pulse
Units Ctels
Avg 7.3416
Stddev .1086
%RSD 1.4792

#l 7.5193

#2 7.2775

#3 7.3432

#4 7.2347

#5 7.3330

I
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~alysis Report HNF-1644REv.o 09/08/98 14:21:22

=thod: 1S0 U Sample Name: s98tO02346

~mment: 20i df
_m Time: 09/08/98 14:19 Type: Un.k

.lem U_[233] U_[234]

ine 233/pulse 234/pulse

nits c&3/s cts/s

-V9 2.411 4.91s

:tddev ,092 .239

zRSD 3.837 4.858

31 2.426 5.216

+2 2.443 4.818

+3 2.533 4,866

%4 2.370 4.605

#s 2.283 5.087

lnt. Std. lr [193]

Tine 193/pulse

‘Units Cte{s

?-ivg 7.6327

Stddev .3619

%RSD 4.7420

#l 8.244o
#2 7.3679
#3 7.5014
#4 7.3840
++5 7.6661

Mode: IR

U_[235]

235/pulse
cts/s

211.9

7.8
3.692

200.4

207.7
219.6

214.5
217.4

@lo13

pagt: 1

Operator: kjg

Corr.Fact: 1.00000’)

U_[236] U_[2381
236/pulse 238/pulse

cts/s cts/s
15.59 22870.
1.13 1181.

7.273 E .161

14.25 2[’990.
16.76 2?.880
15.73 2;!660

16.59 23860.
14.61 2:?990

I

I

I

I
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Jalysis Report HNF-1644REV.0 09/08/98 14:21:34

iethod: ISO_U Sample

~omment: 201 df
zun Time: 09/08/98 14:19

zlem U_[233]

.ine 233/pulse

Jnits ppb

>Vg 2.411

~tddev .092

%RSD 3.837

W1 2.426
#2 2.443

#z 2.533
+4 2.370
+$5 2.283

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

Units cts/s
Avg ‘7.6327
Stddev .3619
%RSD 4.7420

#1 8.244o
#2 7.3679
#3 7.5014
#4 7.3840
#5 7.6661

Name: s98tO02346 Operator: bjg

Type: Unk

U_[234]
234/Pu16e

ppb
4.918
.239

4.858

5.216

4.818
4.866
4.605

5.087

U014

page 1

Mode: CONC Corr.Fact: 1.0000CO

U_[235] U_[236] J_[238]
235/puXse 236/pulse 233/pulse

ppb ppb ppb
.5522 15.59 66.06
.0207 1.13 3.41
3.740 7,273 5.162

.5219 14.25 60.63

.5411 16.76 68.97
,5726 15.73 65.44
.5589 16.59 68.90
.5666 14,61 66.38

I
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malys is Report HNF-Iw R~. o 09/08/98 14:24!39

iethod: ISO U Sample Name: s98t O02346_d Operator: hjg

?omment: 20; df

wn Time: 09/08/98 14:23 Type: Unk

;lem u_[233] U_[234]
.ine 233/pulse 234/pulse

Jnits cts/s Ctsjs

~vg 2.362 4.849

Ztddev .632 .511
2RSD 26.78 10.54

Ml 1.825 4.s05

+2 1.871 4.968

#3 3.106 4.457

+4 2.991 5.650

+5 2.015’ 4.366

Int. Std. Ir [193]

Line 193/pulse

Units cts/s

AVg 7.6685

stdde~ .3366

%RSD 4.3896

#l 8.2211

*2 7.’7497

#3 7.4042

#4 7.5227

#5 7.4445

Mode: IR

U_[2351

235/pulse
cts/s

204.1
6.9

3.379

193.1
203.9

204.9
212.1
206.3

Corr.Fact:

U_[236]

236/pulse
cts/s
15.60

1.02
6.511

14.41

16.45

16.75

15.62

14.7E

mo15

pags 1

1.000000

U_1238]

238/pulse
c!ts/s

22700.

3.089.
~:.798

20980.

2:?560.

2:1850.

2:275o.

23370.

I

I
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maiysis’ Report

zthc)d: ISO_U

>mment: 201 df

~n Time:

lem

ine
nits

~9
tddev
RSD

1

2
❑3
=4
:5

Znt. Std.

Line

~nite

7.9

St ddev
=iRSD

+1
#2
+2

#4

#5

.——
HNF-w4 RN. () 09/08/98 14:24:50

Sample

09/08/98 14:23

U_[2331

233/Pulse
Ppb

2.362
.632

26.78

1.825
1,871
3.106

2.991
2.015

Ir[193]
193/pulse

cts/s
7.6685

.3366

4.3896

8.2211
7.7497

7.4042
7.5227
7.4445

Name: s98tO02346_d Operator: bjg

Type: Unk

U_[234]

234/puls’e
ppb

4.849

.511
10.54

4.805

4,968

4.457
5.65o
4.366

@oIL?

page! 1

Mode: CONC Corr.Fact: 1.000000

U_[235] U_[236] C_[238]
235/pulse 236/pulse 23f/pulse

ppb ppb ppb
.5315 15.60 65.56
.0182 1.02 3.15
3.42S 6.511 4.799

.5025 14.41 60.58

.5312 16.45 65.15

.5336 16.75 68.87

.5527 15.62 65.7o

.5373 14.78 67.48

I

I
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~alys is Report HNF-1644 REV. O
09/08/9S 14:2 B:17 page 1

athod: ISO_U Sample Name: s98t O02346_a

=mment: 201 df

an Time! 09108198 14:26 Type: Unk

1 em u_[233] U_[234]

ine 233/Pulse 234/pulse

nits ct6/s ct6/s

-w 2.476 5.441

.tddev .408 .535

‘RSD 16.47 9.826

kl 2.059 4.517

*2 2.253 5.793

43 3.096 5.787

ti4 2.317 5.453

45 2.657 5,654

Int. Std. Ir r193]

Line 193/pulse
Units cts/s
&vg 7.4802
Stddev .1788
%RSD 2.3904

#1 7.5271
#2 7.7678

#3 7.4298

#4 7.3357

#s 7.3403

Male: IR

u_r235]
235/PuIse

ct.5/s

268.8
12.9

4.801

256.3

264.6
288.1
275.2

259.9

Operator: kjg

Corr.Fact: 1.00000)

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

cts/s cts/s

16.9S 2988o.
.96 891.

5.667 2.981,

17.40 2E990.
15.71 2E900.
16.35 3(,300.,
18.20 3(!320.
17.10 30900.

I

I
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12/12/13 07:03 FAX @!o18

-r@lysi. s Report HNF-1644REV. O 09/08/98 14:2S:29 page 1

[ethod: 1S0 U Sample Name: 698tO02346_a Operator: :Jjg

zomment: ZO; df

.un Time: 09/08/98 14:26 Type: Unk

:lem
.ine
~nits

!.Vg

stddev

zRSD

Int. Std.

dine

Jnits
=lVg
Stddev
%RSD

u_[233]

233/pulee
ppb

2.476
.408

16.47

2.059

2.253
3.096
2.317

2.657

Ir[193]
193/pulse

cts/s

7’.4802
.1788

2.3904

7.5271

7.7678

7.4298

7.3357

7.3403

U_[234]
234/pulse

ppb

5.441
.535

9.826

4.517
5.793
5.787
5.453

5.654

Mode: CONC Corr.Fact: 1.0000CO

U_ [235]
235/pulse

ppb

.7024

.0341
4.850

.6693

.6912

.7533

.7191

.6790

u_[236]

236/pulse
ppb

16.95

.96
5.667

17.40
15.71
16.35

18.20
17.10

‘J_[238]
233/pu16e

ppb
86.3o

2.57
2.982

83.73
83.46
87.52

87.56
89.25

/7
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12/12/13 07:03 FAX

~al.ysis Report HNF-1644 REV. O 09/08/98 14:34:31

@o19

page 1

zthod: ISO_U Sample Name: ccv

>mment: sst6
En Time: 09/08/98 14:33 Type: Unk

.em U_[233] U_[234]

_ne 233/pulse 234/pulse

xits cts/s cts/s

W9 3.843 2.837

zddev .s59 .364

ZSD 22.35 12.85

L 3.804 2.536

2 3.196 3.063

3 5.299 2.409
2 3.693 2.8S8
5 3.220 3.288

>t. std. Ir[1931
ine 193/pulse

nits cts/s

+ 7.4019
zddev .1124
SLSD 1.5192

1 7.4913
z 7.5087
3 7.2656
a 7.4456

5 7.2984

Mode; IR

U_[2351
235/pulse

cts/s

26.64
1.38

5.175

26.03
26.44

26.77
25.12
28.84

Operator: bjg

Corr.Fact: 1.00000[,

U_[236] u_[2:38]
236/pulse 238/pl~lse

ct6/s ct.s/s
5.339 7(139.
.504 ;!73.

9.443 3.881

5.273 7:.49.
4.861 6!)91.

5.024 7046.

S.372 6(;28.

6.166 7;;78.

~ 83



12/12/13 07:03 FAX
%alysis Report I-INF-1644REV.O

4ethod: ISO_U Sample Name: ccv

:omment: sst6

?un Time: 09/08/98 14:33 Type: Unk

Zlem

.ine

3niEs

%Vq

St ddev

zRSD

=1
52
-=3

,4

=5

;nt. Std

.ine

‘nits

.vg

tddev

RSD

U_[233] U_ [234]

233/pulse 234/pu16e
ppb ppb

3.843 2.837
.859 .364

22.35 12.85

3.804 2.536
3.196 3.063

5.299 2.409
3.693 2.888

3.220 3.288

Ir[193]

193/pu18e

cts/s

7.4019

.1124

1.5192

W4ULU

09/08/98 14:34:42 paf;e 1

Operator: bjg

Mode: CONC Corr.Fact: 1.000000

U_[235] u_[236] 3_[238]
235/pu18e 236/pulse 233/pulse

ppb ppb ppb
.0631 5.339 20.32
.0036 .504 -79
5.76.5 9.443 3.8S3

.0615 5.27’3 20.64

.0626 4.861 20.18

.0635 5.024 20.34

.0591 5.372 19.14

.0689 6.166 21.30

1 7.4913

.2 7.5087

3 ‘7.26.56

4 7.4456

5 7.29%4
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12/12/13 07:03 FAX
Analysis Report HNF-1644REW0

+thod: lSO_U Sample Name: ccb

=pmment: 2% nitirc

XUn Time; 09~08/98 14:52 Type: Unk’

31em U_[233] U_[234]

-ine 233/pulse 234/pulse

3nits ck8/s Ctsls
%Vg 2.938 2.482

stddev .227 .430

=RSD 7.716 17,35

❑1 2.845 3.116

=2 2.674 2.006

.3 3.142 2.206

4 3.206 2.661

5 2.822 2.419

nt. Std. Ir[193]

ine 193/pulse

nits cts/s

79 7.4216

T ddev .0655

RSD .88274

1 7.3807

2 7.4793

3 7.4781

z 7.3289

5 7.4408

w“..

09/08/98 14:53:38 page 1

Operator: bjg

Mode: IR Corr,Fact:

U [2351 U_[236]

235ipulse 236/pUlBf3

c’cs/s cts/s

2.370 2.774
.254 .298

10.70 10.73

2.o32 2.371

2.741 3.142
2.340 2.875
2.320 2.592
2.419 2.689

1.0000[10

U_[238]

238/Imlse

C!tsl.s
4.653
.740

15.89

5.352

4.345
3.544
5.253

4.771

I

I
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12/12/13 07:04 FAX
Elnalysis Report

., HNF-lWREV.O
Vethod: ISO_U Sample Name: ccb

zomment: 2% nitire
?un Time: 09/08/98 14:52 Type: Unk

31fsm u_[.2331 U_[234]

Jine 233/pulse 234/pulse
Jnits ppb ppb

Ivg 2.938 2.*82

=tddev .227 .430

GRSD 7..7’16 17.35

El 2.845 3.116

52 2.674 2.006

=3 3.142 2.206

=4 3.206 2.661
=5 2.822 2.419

nt. Std. Ir[1931
-ine 193/pulse

‘nits ct8/s

-V9 7.4216

tddev .0655

JZSD .88274

w“..

09}08/98 14!53:47 pa;e 1

Operator: bjg

Mode: CONC Corr.Fact: 1.0000)0

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

ppb ppb ppkl
-.0009 2.774 .0046
.0007 ,298 .0021
71.39 10.73 46.78

-.0018 2.371 .0066

.0000 3.142 .0037

-.0010 2.875 .0014

-.0011 2.592 .0063

-.0008 2.889 .0049

I

I
1 7.3807

2 7.4793

3 7.4781

-4 7.3289
5 7.4408



wOrkliSt&azVerhn 1.005/15/96 H~-lW REV. O Page: 1

09/16/9813:18

LABCORE Completed Worklist Report for Worklist# 25537

Analy@. Slh Instrnmenti CARB2 BOOM

Method: LA-342-1OO Rev/Mod

Worklist Connnenti S-304 GRAB, @TICYX3Cl, STD: TIC= l.OmL, TGC=.200111L &m

Seq Type Sample#R A Test Mstrix Actual Found DLor Y@d Unit

Unitsshownfor QC (BLWBKG)maynot&lecttheactualunits.

86.1



work2istdata2 Version 1.005115196 HNF-1644 REV. () Page: I

09/09198 15:21

LABCORE Completed Worklist Report for Worklist# 25537

Analysti slh Instrument CARB2 Book#:

Method: LA-342-1OO Rev/Mod

Worklist Commenti S-304 GRAB, @TICTOCl, STD: TIC= 1.OmL, TOC = .200mL skm

SeqType %+nzpla$’R A Test Matrix Actual Found DLor Ileld Unit

1 BLNK o @TIcTocl TIC-02 LIQLJIO 1 2,80E+0 2.800ug[mL

1 BLNK o @TICTOClTOC-02 LIQUIO 1 1.06E+1 10.600ug/mL

2 STD o @T IcTocl T lC-02 LIQf3!0 6.02E+02 5, 65EY2 93,854 % Recovery

2 STO o @TICTOCl TOC-02 LIQUIO 3. 00E+03 2. 85E+3 95.000 % Recovery

3 SAMPLE S9BTO02346 O @TiCTOCl TIC-02 LIQUtO N/R 1. 63E+02 5.OOO ug/mL

3 SAMPLE S98TO02346 O @TICTOCl TOC-02 LIQUIO MIA < 4.00E+O1 40.000 ug/mL

4 OUP s98TO02348 o @T ICTOC1 TIC-02 LIQUIO 1.63E+2 1.64E$’2 0.612 RPO

4 OUP S98TO02346O OTICTOC1TOC-02 LIQU1O <4.00E+I 1, 86E+2 RPO

5 TRIPL s98To02346 O @T IcToCl TIC-02 LIOJiO 1. 63E+2 1. 66E+2 1,824 RPO

5 TRIPL S98TO02346 O @TICTOC1 TOC-02 LIQUIO <4.00E+l <4.00E+l RPO

6 SPK S98TO02346 O @T ICTQC1 TIC-02 LIQUID 1.00E+02 1.02E+02 102,000 % Recovery

6 SPK S98TO02346 O @TICTOCl TOC-02 LIQUIO 1. 00E+02 9.28E+01 92.800 % Recovery

Final page for worklist# 25537

Units shown for QC (BLKIBKG) may not rejTect the actual units.

87



12/06/13 01:19 FAX @OO1/016

0811219810:34
I+NF-lw REV. ()

A-00041

Page: 1

LABCORE Data Entry Template forWorklist#25537
—.

Anolyst: Book# ‘_TIL asd la’~

%.=~’l-2
nL abdlz-c

Metho& LA-342-100

Wo&Jist Connnenti S-304 GRAB, @TICTOCl, STD: TIC= 1.OmL, TOC= .200mL skm
... .,- .

s Type
,.-.-..-44 m--t.”.

1 BLNK

2 STD

3 SAMPLE

4 DUP

5 SPK

sample# R A .reec macrzx “.UIAJ+* =--,=””

@TICTOCl LIQUID

QTICTOC1 LIQUID

S96TO02346 O @)TICTOCl LIQUID 98000438 s-304 Gi7AB

Analytes Requested: TIC-02 , ToC-02

S98TO02346 O @TICTOCl LIQUID

S98TO02346 O @TICTOCl LIQUID

.

Fiial page for worldist # 25537

Data Entry Comments:
.wrmx346 + qbn719

S = Workli$tSW Numb, R = Replicate Numlxr, A = Ak@uot Code.
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EINF-1644 REV. O

/ld
atakntereai5w a e: 96

SignatureofChemist: r //f ~~ Date:
BLANK W81 REV 10 3421 OOML

!w’W\Tl;RE A130VEREPR=ENTS CHEkllCALTECHNCLOGIST/CH MISTTHAT
(XWIPLE-rED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES -& TO&.

89
l:\342100\OUTIZ5537. WBl 09/09/98 142652



HNF-I 644 REV. O

WORKBOOK PAGE: STD2
S. I A--A7-4(M lK-4\ I Inl qs TIC TOCTiC/TOC . ~m-e-r~- tvv ,, -,, m-,uc”, ”

]lDilutionFactor

.. .. ... .... . .
1~~1

-...---..Ca,,wa,u“dlue (pg/ml)

II NIA II

QC Actual in pg/mL = Standard Value (pg/mL)

QC Found in ~g/mL = (Cl - C2) ● DF / SS
QC Found in pg/mL for TIC = 5 if Cl < C2

QC Found inpg/mL forTOC = 40 if Cl c C2

41\ o/~Recoverv= QC Found / QC Actual * 100

al

~A-A netectionLimit in
1:.. ,,”1...1 ‘g’mL ‘==

ata h nterea By
SignatureofChemist

JV5 uate: UYIUYIY5

Date:

STANDARD.WB1 REV 1.0 3421 OOML

l:\342100\OUT125537 .WBl

90
09/09/98 142818



*-1644 REV. 0

WORKBOOK PAGE: SAM3 d

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 Cfi < C2

< 40.
1 TIC II TOC 11

DataEnteredBy JDS Date: 09/09/98

Signature ofChemist Date:

SAMPLS.WB1REV1.0 3421OOML

l:\342100\OUlW5537 .WBl

91
09/09/98 14:29:45



II NIA II

pg of Carbon/mL = (CI-C2) * DF / SS

pg of Carbon/mL for TIC= 5 if Cl < C2

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

DataEnteredBY: JDS Date: 09/09/98

SignatureofChemist: Date:

SAMPLE.WB1REV1.0 3421OOML

92
l:\342100\OUTW5537.WBl 09/09/98 14:30:13



HPJF-Iw REV.o
WORKBOOK PAGE: TRIPL5

TIC/TOC : LA-342-’IOO (F-f) LKW3S ~ TOC

jr Sample Size in rnL (ss) .
TRiPL

❑-

I .0000
Dilution Factor (DF) 4. “. 1

-AFrmrL- Ug of Carbon in Sample (cl) 171.6 52.2
25537 Kg of Carbon from Baseline (C2)

~.q .,
3(E6

?%s~e~~~=.d.m Known Hg of C from Ori9inal Sample 1.63E+2 <1 .66E*’I
@TICTOCl Duplicate Result 1.64E+2 ‘1.86E+2

‘ii$*&Mattl-
LIQUID

pg of Carbon/mL = (CI-C2) * EIF / SS
pg of Carbon/mL for TIC= 5 if Cl < C2

pg of Carbon/mL for’ TOC = 40 if C4 < C2

S
,’,. . - .- . . . .

:2~QatekQ.o.m.’.I#t3=
09/09/98

$g~n;al-$l%~~~bm NOTE: FOR TOC: The Reported Result is
09/01/98

c

Method Detection Limit in pglmL

WJ of CarbonlmL Note: < s=

SAMPLE.WB1 REV 10 3421 00ML

. . 93
l:\342100\OUTi25537.WBl 09/16/98 131330



WORKBOC

TICITOC
lSample Vial Dati

r

w

F

Sam

Am.

R

s

HNF-1 644 REV. t)

u
1.0000! 1.0000
0.500[ 0.100

.9i 330.7
Ilzll 24N12E

602~ 3000
. . ...

-lPercent Spike Recovery= ((C2-BL) - (CI-BL)’ (SPKSS)/SS)/((SPKCONC)’ (SPKVOL))*100

2C Actual in pg/mL= SpikeValue(pg/mL)
2C FoundinHg/mL= (PercentSpikeRecovery~(QCActual)/100

SPIKE WBI REV 4.3 3421OOML

1X3421 00\OUTW5537.WBl

94

09/09/9a 1431:51



lz/u6/13 U1 :20 FAX

. . . . . .
., ,’.

TIC- TOTAL INORGANIC C~~@~,,~ALYSIS REPORT
TICTQC I@? 2.0

<<< ,BLZSN~ ANA@IS >>>

Sample: BASE 2

Sample size =
Dil Factor =
Blank ID # =
Blank Value =

-– Reading ====—-
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

Date: 09/01/$8 Time: 23:46:34

1 UL Analyst : SL 71OOD

1
.

....,:..:, “. Min Readings = 22
BASE 2 Max Readings = 22
N/A % Difference = 10

Analysis Time
0.01
0.50
1.00
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00
7.50
8.00
8.50
9.00
9.50

10..00
10.50

.=== % Difference ==
0.00

100.00
50.00
60.00
48.28
17.14
12.50
9.09

10.20
5.77
5.45
5.17
3.33

6.25
3.0:
4.3!
2.82
4.0!
3.9(
2.5:
2.4’
3.5”

@O03/016

!

“,:

BLANK VALUE = 8.4 micrograms carbon” ““’
BLANK FACTOR = 8.4 /,10.49561 = :;.” +8.OE-01 ug/l~in Carbcm

Sample Run By: —.——
SL HOOD 0000 T

.95 ;.:”.



lz/uti/13 u1:20 FAX
.,, @O04/016

,,. .,.
TOC- TOTAL ORGANIC! CAFU&ON ANALYSIS REPORT

TICTOC R?.IV:2.O
<<< BLANK ANALYSIS >>>

Sample: BASE 2

Sample Size =
Dil Factor =
Blank ID # =
Blank Value =

.. Reading ====
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

BLANK VALUE =
BLANK FACTOR =

<<<< WARNING - 1

luL.
1
BASE 2
N/A

.
Date: 09/01/98 ‘ Time: 23:56:56

,.. Analyst : SL :IOOD
Min Readings = 22

;. Max Readings = 22
% Difference = 10

Analysis Time ==-= Coulometer
0.51 0.30

,0..501.01 . ,.150
1.s0
2.00

.,. G.20,
2:50 “ 13.50
3.00 “ ,,19:30
3.50 23 .70
4.00 26.40
4.50 28.00
5.00 29’.50
5.50 30.00
6.00 30.90.
6.50 31.50
7.00 32.20
7.50 ,’ .: 32.40
8.00 32.90
8.50 33.20
9.00 ,,, 33.60
9.50 2.4.00,

10.00 “:34.50
10.50 ‘.,34.90
11.00 35.60

,,, ,.... .
,.

,,

.=== % Difference ==
0.00

40.00
66.67
75.81
54.07
30.05
18.57
10.23
5.71
5.08
1.67
2.91
1.9C
2.17
0.6.2
1.5:
0.9(
1.1!
1.1[
1.4!
1.1!
1.9’.

1

35.6 micrograms carbon .:
35.6 / 10.99.878 = : .,..::. +3.24E+O0 ug/l~in Carbcn

.,
3LANK VALUE EXCEEDS 1.,5”ug/min Carbon! !!!!>>> .

.’

Sample Run By: ..——.—.-—
SL HOOD 0000 z



. /Iq~+~jfANALYSIS REPORTTIC- TOTAL INORGANIC. ,-.
TI~rOC RFV 2.0

Sample: STD Date’:’09/.02/98”y” Time: 00:25:16

Sample Size = 1000 UL .. Analyst : SL IIOOD

Dil Factor .1 Min Readings = 22
Blank ID # = Max Readings = 22
Blank Value = .8 ug/minute C % Difference = 10

.= Reading .=== Analysis Time ==== coulometer ==== % Difference ‘=
1 0.51 0:90 0.00
2 1.01 .,
3

.1.40 35.71
1.51 :.’ 13.30 89.47

4 2.o1 ~ “’::.”’ “102.80 87.06
5
6
7
“8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

2.51 ..,.
,, “228~90 55.09

3.00
3.50
4.00 “ ‘.
4.50
5.00
5.50
6.00
6.5,0
7.00
7<50
8.00
8.50
9.00
9.50

10.00 ,..
10.50
11.00

USER INPUT BLANK VALUE
BLANK VALUE = 8.799024 micrograms
BLANK FACTOR = 8.799024 / 10..998”

SAMPLE RESULTS:
( 573.7 - 8.799868 )(1)/(1000)
( 573.7 - 8.799868 )(1)/(1000)(1~)

Sample Run By:

338.10
417.60
4?2:40
568.40
531.40
544.90
553.60
559.3iJ
563.20
566.10
567.90
569.50
570.70
5?1.70
572.50
573.1,0
573,70

,,,7

,.,;;

32.30
19.04
11,60
7.08
4.33
2.4~
1.57
1.02
0.6$

0.53
0.32
0.2[
0.23
0.1:
().1<
0.1(
0.1(

moo5/o16

II

,.
.... .. .
arbon
.,=... +8.OE-01 ug/!~in Carbcm

,’,
.: +5.649E-O . g/L Cz.rbon

.. +4.708E-O ? Molar Carbon
,,

‘., fy7’.



1./ ”./.. “1:’” l.’lA
Qoo6/o16....”.....-:

‘NF-7&4REM ()
.. . . ,., .

TOC - TOTAL ORGAiqIC’C~@ ANALYSIS REPORT
TICTLX7 ?.EV 2.0... ,.

Sample: STD 2

Sample Size =
Dil Factor =
Blank ID # =
Blank Value =

.. Reading ====
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

Date: .Q9,[02/90, Time: 00:38:19...
..,,.,.:.’‘,200UL .. Analyst : SL :ZOOD

1 Min Readings = 22*Y..:-.
.!- Max Readings = 22

3.24 ug/minu@ C , .’, % Difference = 10

Analysis Time ==== Coul.ometer ==== % Difference ==
0.51 ‘J.qo 0.00
1.00 0.70 42.86
1.50 .:::.2.50 72.00
2.00 . ““ .16.20 84.57
2.50 “’ “.. “61.50 73.66
3.00 158”.~0 61.13
3.50 295.$0 46.37
4.00 .,;,..41+.yo 28.35
4.50 4,84.PO 15. lC
5.00 “’ ‘ 527.~0 8.08
5.50 5s~.?o 5.01
6.00 , 571.70 2.81
6.50 ,.. ;. .5131:!30 1.6$
7.00 588.30 1.lE
7.50 59~.60 0.7:
8.00 596.00 0.5;
8.50 596.50 0.4:
9.00 6C0.’3O 0.3(
9,5,0 f ‘, “60:L.90 0.2:

10.00 .603,00. . . 0.1[
10.50 604.20 0.2[
11.00 604.60 0.0’

..,...’,:. ,
..

“,,.,,
.’,

,..,, ,.
,.

USER INPUT BLANK VALUE
BLANK VALUE = 35.63604 micrograms carbon
BLANK FACTOR = 35.63604 / 10.99878 r; “ +3.2E+O0 ug/l~in Carbcm

...

SAMPLE RESULTS:
( 604.6 - 35.63027 )(1) ~(200) = .:,’ : +2.845E+0 ) g/L Carbon
( 604.6 - 35.63027 )(1)/(200) (12) = ; +2.371E-OL Molar Carbon
<ccc WARNING - BLANK VWW3 EXCEEDS 1.,5’ug/min Carbon! !!!!>>> .

.,

Sample Run By:



12/06/13 01:21 FAX
. ~007/016

HNF-lw FIEv ()

,,:,:..,., .,

TIC- TOTAL INOR~~IC CARBON AN~ysIs REPORT
TICTOC REV 2.0

Sample: BLK 2

Sample Size “=
Dil Factor =
Blank ID # =
Blank Value =

=. Reading ====
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

Date:.09/02/98 Time: 00:50:45
: .,

1 UL Analyst : SL I1OOD

1 ,.,,,,. : Min Readings = 22
,. Max Readings = 22

.8 ug/minuteC ‘ : % Difference = 10

Analysis Time =====
0,51
1.01
1.51 :
2.00 ! :.’
2.50 ..,.,.,
3.00
3.50
4.00 ,,
4.50 ~
5.00
5.50
6.00
6.50
7.00
7.50 ..
8.00
8.50
9.00
9.50 -:

10.00 .,..

10.50
li.oo .,

Coulometer
0.60
1..10

:2.50
‘ “.4..,1O.

.’:5 .00
.5.80

“6.3o
‘;6..70

?:.s7.10
7.50

‘7.90
. 8.20

8.50
‘64Q0
,3.10
9.50
.9.7,0

.10.00
LQ;.30
.10 ..60
11.00
11!20

,.

.=== % Difference ==
0.00

45.45
56.00
39.02
18.00
13.79
7.94
5.97
5.63
5.33
5.06
3.66
3.5?

3.41
3.3C
4.21
2.0[
3.0(
2.91
2.8Z
3.6<
1.7!

.,
,.

.. ..
USER INPUT BLANK VALUE
BLANK VALUE = 8.799024 micrograms carbon,
BLANK FACTOR = 8.799024 / 10,99878 .=[’.. +8.OE-01 ug/]~in Carbcm

.,,.,

SAMPLE RESULTS:
( 11.2 - 8.798401 )(1)/(1) = “ ‘ +2.40E+O0 g/L Cz.rbon
( 11.2 - 8.798401 )(1)/(1)(12) =. ...... +2.00E-01 Molar Carbon

.<.,

.. ,,,,
Sample Run By: —-——.-

SL HOOD 0000 F



1./ ”.,,. “L:’L Y*A

@oo8/o16
.

HNF-Iw REV. o

TOC - TOTAL ORGANI”C”.CAR&Q”N”’AN&YSIS REPORT
TICTOC REY.2. O

,..
Sample: BLK 2 Date:, 09~02~9.?., Time: 01:03:36

.. ,’. .,.
Sample Size = 1 UL

.,,!
,,. , Analyst : SL I1OOD

Dil Factor =1 :, Min Readings = 22
Blank ID # = Max Readings = 22
Blank Value = 3.24 ug/minute. C. : ? % Difference = 10

. ........ !.. ,
== Reading ==== Analysis Time ==== Cculorneter ==== ~ Difference ‘=

1 0.51 0.40 0.00
2 1.01 0.70 42.86
3 1.51 2,2,0
4

68.18
2.01 ““...:5.90 62.71

5 2.51 :.:~o’.2o 42.16
6 3.01 i3.90 26.62
7 3.50 16.10 13.66
8 4.00 :-, :,1~.60 8.52
9 4.50 ~8.,70 5.88

10 5,00 ,19.70 5.08
11 5.50 ;20,30 2.96
12 6.00 21..00 3.32
13 6.50 :’ .21.50 2.32
14 7.00 ,,. ~-:, 22.00 2.2i
15 7.50 22.50 2.2>
16 8.00 22.90 1.7!
17 8.50 23.20 1.2$
18 9.00 23.60 1.6$
19 9.50 ::24,00” 1.6:
20 10:00 ,24.,30 1.2:
21 10.50 24.60 1.22
22 11.00 25.00 1.6(

,{..:.
... ‘., .

,,.

. .
.,,,

‘,.’

. .
USER INPUT BLANK VALUE
BLANK VALUE = 35.63604 micrograms carbon’,
BLANK FACTOR = 35.63604 / 10.99878 =:,. +3.2E+O0 ugj!.lin Carbc,n,... .,,.
SAMPLE RESULTS:
( 25 - 35.63892 )(1)/(1) = ‘“~,’:., < 5.00
(25-

E-3 g/L Carbon
35.63892 )(1)/(1) (12).= < 4.17 E.4 Molar Carbon. ,,’

c<<< WARNING - BLANK VALUE EXCEEDS 1. 5 ug/min Carbon! !!!!>>> ,

Sample Run By: ~ ~~
SLHOOD Ooooz

~.

.aoo
.,.



lz/uti/l J U1:Z1 FAX

,..

TIC- TOTAL INORGW4C @ON ~ALySIS REpORT
TICTOC REV 2.0

Sample: S98TO02346 Date,:.0,9,~02~~8.:c,., Time: 01:23 :’13
,$4 .$

Sample Size = 1 UL ,. Analyst : SL I1OOD

Dil Factor =1 Min Readings = 22,..
Blank ID # = Max Readings = 22
Blank Value = .8 ug/minute C, , “ % Difference = 10

.. Reading ====
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

Analysis Time ===1 Coulometer
0.51 0.20
1.00 “0..50
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.5o
7.00
7.50
8.00
8.50
9.00
9.50

10.00
10.50
11.00

2.80

163.$0
165.80
i67...lo.
168.20
168.80
?69.50
170.00

;:’170’.4’0’
170.90
172,30
171~60

.=== % Difference ==
0.00

60.00
82.14
87.44
61.55
38.56
23.13
12.78
6.82
4.25
2.23
1.47
1.21
0.7E
0.65
0.3[
0.43
0.2s
0.2:
o,z~

0.2:
0.1”

@1009/016

1

,,’ ;,.

,,

,,, -
.,.’

.,, .

USER INPUT BLANK VALUE ‘,

BLANK VALUE = 8.799024 micrograms carbon
BLANK FACTOR = 8.799024 / 10.99878 :=” +8.OE-01 ug/llin Carbc,n

..”.
SAMPLE RESULTS:
( 171.6 - 8.799872 )(1)/(1)

.;,.—

( 171.6 - 8.799872 )(1)/(1)(12) = :
+1.628E+0.? g./L Cz.rbon
+1.357E+0 . Molar Carbon

.,
Sample Run By: {:’

—--
SL HOOD 0000:

,,

~~.,,,,$pl ‘“,,, .



lz/uti/13 01:22 FAX
@OIO/016,. ’-

HNF-I 644 REV. O
.

TOC- TOTAL ORGAWIC” CA@lN ‘@U+LYSIS REPORT
TICTOC REV’.2.O

Sample: S98TO02346 Date: 09/02/98 .; Time: 01:36:20

,‘.
Sample Size = 1 UL ...,. . Analyst : SL 11OOD
Dil Factor = 1 Min Readings = 22
Blank ID# = ,: Max Readings = 22
Blank Value = 3.24 ug/minute c, ‘. % Difference = 10

. . Reading ===. Analysis Time ==== Couiometer ==== % Difference ‘=-.
0.30 0.001

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
1.50
2.00 ‘
2.50
3.00
3.50
4.00
4.50 ~
5.00
5.50
6.00
6.5o ,..’
7.00
7.50 :. .“
8.00
8.50
9.00
9.50

10.00
10.50
11.00

USER INPUT BLANK VALUE

0.60
“; 3.10
12.90,

..2?,.00
.32.80
37.90

: 41J0
,43.50
‘45.20
46.60
.47.40
48.20
i8.70
49.30
49.80
50.30

,50.70
, 51:10
.51;40
51.80
52.20

.. ..

,,.

,,.

50.00
80.65
75.97
46.25
26.83
13.46
8.89
4.37
3.76
3.00
1.69
1.66
1.03
1.22
1.OC
0,9$

0.75
0.7E
0.5[
0.7’
0.7”

BLANK VALUE = 35.63604 microgr’arns c:arbcn
BLANK FACTOR = 35.63604 / 10;99878 = ,“’,. +3.2E+O0 ug/!~in Carbcn

.. .,“
SAMPLE RESULTS:
( 52.2 - 35.63029 )(1)/(1) = +1.66E+01 g/L Cz.rbon
( 52.2 - 35.63029 )(1)/(1)(12) = .. +1.38E+O0 Molar Carbon
<ccc WARNING - BLANK VALUE EXCEEDS 1 .5.ug/min Carbon! !I!!>>> ,

,,,,

Sample Run By: ——— ___
SE. Hcon 0000 ;

,.



12/06/13 01:22 FAX
. .. .... @Oil/016

HNf=IIw REV. f)

TIC- TOTAL INORGANIC CAP(BON ANALYSIS REPORT
TICTOC REV:2.0

Sample: S98T02346 DUP Date: 09/02/98 Time: 01:53:31
.,.

Sample Size = 1 UL ... Analyst : SL :1OOD

Dil Factor = 1 Min Readings = 22

Blank ID # = Max Readings = 22
Blank Value = .8 Ug/minute c. % Difference = 10

.,..’

.. Reading ==.= Analysis Time .=== Coulcmeter .... % Difference ==
1 0.51 0.30 0.00
2 1.01 0.60
3

50.00
1.51 3..,10 80.65

4 2.00 .> : ..’”{23..80 86.97
5 2.50 ‘. 59.80
6

60.20
3.00 “9s .70 37.51

7 3.50 123.90
8

22.76
4.00 142.00 12.75

9 4.50 152.50 6.89
10 5.00 158.30 3.66
11’ 5.50 162.00 2.2.!3
12 6.00 164;70 1.64
13 6.50 ,“,, 1’66.30 0.96
14 7.00 167.8.0’ 0.8$
15 7.50 168:6.0 0.4:
16 8.00’ 169.40 0.47
17 8.50 170.20 0.4:
18 9.00 .170.”/,0 0.2:

19 9.50 .,‘. 171-:.,30 0.3!
20 10.00 ‘.1-71.70 0.2:
21 10.50 172.00 0.1:
22 11.00 172.40 0.2:

,.,.,.

/,,,
,,

., ..
.,,.

USER INPUT BLANK VALUE .,
BLANK VALUE == 8.799024 micrograms c~rbo;.
BLANK FILCTOR = 8.799024 / 10.99878 ‘.=..< +8.OE-01 ug/l~in Carbcm

,.,

SAMPLE RESULTS: .,

( 172.4 - 8.797602 )(1)/(1) = ‘.. +1.636E-$0 ?
( 172.4 - 8.7!3’7602 )(1)/(1)(12)= ;’

g/L C:LrbOn
+1.363E+0 L Molar Carbon

Sample Run By: .-—-—
SLHOOD: ~~ 0000>

.,,’
,:,, ,
. . .

,,.,

&“03

1

,,.
,$..”



lz/06/13 01:23 FAX
@O12/016

,,
.’, I-JNF-Iw RN, (J,.,. ,.

TOC- TOTAL ORGANIC’ c~~BtiN”’AN~ySIS RBpORT
TICTOC REX .2.,0

Sample: S98T02346 DUP Date:, ,Q?/02{9i, Time; 02:07:55

.,::.,,;,’
Sample Size = 1 UL

...
:,.. Analyst : SL IIOOD

Dil Factor = 1 Min Readings = 22,;
Blank ID # = ,, Max Readings = 22
Blank Value = .324 ugjminute c’ ,“’ % Difference = 10

;
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

.= Reading ==== Analysis Time ===== Cou?ometer ==== % Differen~e ‘=
0.51 0.30 0.00
1.00 .0.90 66.67
1.50 ;’”” .-:,7.20 87.50
2.00 :“ 36.6.0.. 80.33
2.50 ‘79’.80 54.14

USER INPUT BLANK
BLANK VALUE = 3.

3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00
7.50
8.00
8.50
9.00
9.50

10.00
10.50
11.00

VALUE

li5.50
141.90
>61:00.,..

,. 173..60
,183;90

i9f.90
L9a.30

. . 203,.20
‘207.20
:210.30
212.60
214.30
2,16,30
217..80
2~9.20

220.30
223:.60
J,”-
,“,

.,, ..’:
,. ,,

30.91
18.60
11.86
7.26
5.6C
4.17
3.2?

2.41
1.9:
1.45
1.0(
0.75
0.9;
0.6$
0.6<
0.5(
0.5!

563605 micrograms ca,?bon
BLANK FACTOR = 3.563605 / 10.998’78 = ., +3.2E-01 ug/lnin Carbon

SAMPLE RESULTS:
( 221.6 - 3.563894 )(1)/(1) = “,”; +2. 180E+0 ? g/L C:mbon
( 221.6 - 3.563894 )(1)/(1)(12) -.= ~~ : +1.817E+OL Molar Carbon

. .. .
,>,:

Sample Run By:
SL HOOD ? 00002

,:,.

:,:1(34



12/06/13 01:23 17AX
.,. . . . nO13/016

HNF-Iw REV. O
., ‘

TIC- TOTAL .TNORGANIC CARBON ~ALYSIS REPORT
TICTOC REV:,2.G

.,...>:,:, ,. !

Sample: S98T02346 TRP Date: 09/02/98 Time: 02:24:42

Sample Size = 1 UL ,. Analyst : SL IIOOD

Dil Factor =1
,.”....:~.~. Min Readings = 22

Blank ID # = Max Readings = 22
Blank Value = .

{
8 ug/minute C! ‘ % Difference = 10

=. Reading ==== Analysis Time ==== Coalometer ==== % Difference ‘=
1 0.51 0.40 0.00
2
3
4
5
6
‘1
8
9.

10
11
12
13
14
15
16
17
18
19
20
21
22

1.00
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00
7.50
8.00
8.50
9.00
9.50

10.00
10.50
11.00

1.TO
..3.00

., ,:‘24.50.
,, “.64.60

,.. “’1O,2;OO
130.10

~ 146.20
156.00
160.90

,. 164.60
,, 166.70

168.10
169.30
17p.3,0.,
171.XO
171.80
172.20
172.70

..:,., 173.20
.,..”.. ‘:173;50

173.90

63.64
63.33
87.76
62.07 I
36.67
21,60
11.01
6.28
3.05

;

2.25
1.26 (
0.83
0.71
0.5s
0.47
0.41
0.2:
0.2s
(),2,$

0.1:
0.2:

.’;

.::.,..,,,. L.:,

VALUE

,.
,,’.

,,.USER INPUT BLANK
BLANK VALUE = 8.799024 microg~ams carbon
BLANK FACTOR = 8.799024 / 10.99878. ,E:. ; +8.OE-01 u9/llin Carbcm

SAMPLE RESULTS: ,.,. .. ..
( 173.9 - 8.797607 )(1)/(1) “ = ‘ +1.651E+0 ? g/L C!z.rbon
( 173.9 - 8.797607 )(1)/(1)(12) = . +1.376E+0 1 Molar Carbon

,’

. ... .
Sample Run By: ———

SLHOO’C:’;” 0000;

,.

: 105.<’.”,



12106/13 01:23 FAX
@1014/016,,

HNF-Iw$ R~. o,, .. . . .:. ’”.~..””’. .... ,.. . ..
TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT

T’ICTOC REV 2.0

Sample: S98T02346 TRP Date: 09/02/9b Time: 02:48:19
... ., ;

Sample Size = 1 UL lmalyst : SL I1OOD

Dil Factor =1 .:. Min Readings = 22..,’
Blank ID # = :, Max Readings = 22
Blank Value = 3.24 ug/mi&tg 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
0.51 0.20
1.01 . ., ,, .,;;;:
1)50
2.00 :; 9.30
2.50 20.40
3.00 31.20
3.50 38.70
4.00 ,43.40
4.50 .47.30
5,00 50.00
5.50 .51,9.0
6.00 53.10
6.50 5~.lo

7.00 55.00
7.50 55.70
8.00 56,40
8.50 , 57.00
9.00 : 5’7.”50

9.50 ,58.20
10.00 58..60
10.50 59.20
11.00 59.70

..

==== % Difference ==
0.00

66.67
73.91
75.27
54.41
34.62
19.38
10.83
.8.25
5.4C
3.6C
2.26
1.8:
1.64
1.2<
1.24
1.0!
0.8-
1.2(
0.6t
1.0:
0.8/

,,.,,, ..
,:-

. . .

USER INPUT BLANK VALUE
BLANK VALUE = 35.63604 micrograms catibon”
BLANK FACTOR = 35.63604 / 1,0.99878 =. : +3 .2E+O0 ugjfiin Carbon

SAMPLE RESULTS:
( 59.7 - 35.63352 )(1)/(1) = +2.41E+OI g/L Carbon
( 59.7 - 35.63352 )(1)/(1)(12), = .} +2.OIE+OO Molar Carbon
<<~< WARNING - BLANK VALUE EXCEEDS 1..: ug/min Carbon! !I!!>>>>

.-
-,

Sample Run $y:
FL F1OOD Ooooi



... ””/.. “,:’+ ~~=

~015/016

HNF-Iw REM ()

TIC- TOTAL INORGAN1c &ON AN~ysIs REPORT
TICTOC REV 2.0

Sample: “S98T02346 SPK Date: 09/02/9a Time: 03:05:54

*
Sample Size . 1 UL Analyst : SL I1OOD

Dil Factor .1
.,

.; Min Readings = 22
Blank ID # = ,,..,. Max Readings = 22
Blank Value = .8 ug/minute C % Difference = 10

.. Reading =.=. Analysis Time ===”. Coulometer ==== % Difference ==
1 0.51” 0.00 0.00
2 1.01 ,0.30
3

100.00
1.50 7.50 96.,00

4 2.00 . -. 70.aQ
5

89.41
2.50 ,,.’ 182;20 61.14

6 3.00 282.20 35.44
7 3.50 353.90 20.26
8 4.00 , 399,.90 11.50
9 4.50 42$.20 6.61

10 5.00 445.30 3.84
11 5.50 455.50 2.24
12 6.00 46~.60 1.32
13 6.50 465.80 0.9(
14 7.00 468..80, 0.64
15 7.50 . ‘471.20 0.51
16 8.00 472.80 0.34
17 8.50 474.20 0.3(
18 9.00 .475.00 0.1”
19 9.50 ,. : /,475.90, 0.1!
20 10.00 ‘476;50 0.1:
21 10.50 477.10 0.1:
22 11.00 47.7.90 0.1”

..’

‘,,
,

*,.

..
:, ,.,“.

,..
.,

USER INPUT BLANK VALUE ,,.
BLANK VALUE = 8.799024 micrograms cakbon
BLANK FACTOR = 8.799024 I 10.99878.=, +8.OE-01 uglnin Carbon

SAMPLE RESULTS:
( 477.9 - 8.798401 )(1)/(1) = ‘.’,’: +4.691E+02 g/L Carbon
( 477.9 - 8.798401 )(1)/(1)(12) = ~ +3.909E+01 Molar Carbon

Sample Run By:
,’

,’.
SL HOOD .. Ooocz

.,

.,
,,:.,
.,.



../. ”/1. “., Lzf p’q*
....,,.. @o16/o16

... , HNF-Iw RN. ()

.,,:,,,.,
TOC- TOTAL 0RGAN16”’”~hON’’:~’&YSIS REPORT

TICTO~ REV2. O
I
!,,

Sample: S98T02346SPK Date: 09~02/98 Time: 03:18:31
.. :1.(’.

Sample Size = 1 UL ,,1. . Analyst : SL 1.00D
Dil Factor =1 ~ .“. : Min Readings = 22
Blank ID # = ~ .: ,; . Max Readings = 22.
Blank Value = 3.24 ug/minute C ! ‘~ % Difference = 10 I

=. Reading ====
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

Analysis Time ==~.
0.51 1

1.01

1.50 I
2.00 .. ~
2.50
3.00
3.50
4.0(3 .:
4.50 < ;.
5.00 ..:
5.50
6.00
6.50 ~
7.00 j
7.50 ,
8.00
8.50
9.00 1

9.50 .“/
10.00 [,,

10.50
11.00 I

Coulometer =..= % Differen(:e .=
0.60
1.20
9.40

‘“;:4?4.”60
119.50
198.10
250.20
280.90
.298.80
.308..60
314.10
~16.30
321.10
323.40
324..90’
326.10
327.10
328.00
‘326,’6,0
329,50
330.10
33,0..70

:..

:.

0.00

50.00
87.23
78.92
62.68
39.68
20.82
10.93
5.99
3.18
1.75
1.32
0.87
0.71
0.46
0.37
0.31
0.2:
O.lE
0.2:
0.1[
0.1[

uglnin Carbon

USER INPUT BLANK VALUE
I
,

BLANK VALUE = 35.63604 micrograms carbon
BLANK FACTOR = 35.63604 / 10,,9~878’ =,..~~ +3.2E+O0

;,, .:’.’“.’
SAMPLE RESULTS:
( 330.7 - 35.63619 )(1)/’(1) , =, : .’, +2.951E+02 g/L Ci~rbon
( 330.7 - 35.63619 )(1)/(1)(12) = ..”” +2.459E+OI Molar Carbon
<<c< WARNING - BLANK VALUE EXCE&DS 1.5 ug/min Carbon! 1!!!>>>>

,,
;.
I
.!

Sample Run By: I “
SL HOOD – Ooocz

I
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worklistdata Version 1.005115196
0811419810:45

Page: 1

HNF-1644 RN. ()

LABCORE Completed Worklist Report for Worklist# 25550

Analysti aid Instrument GEA03 Book#

Method RevlMod

Worklist Couunent: S-304 GRAB, @GEA-01, SS= See traveler. STD: 1.OmL skm

SeqType Sample#R A Test Matrix Actual Found DL orY1eId Unit

1 STD D

1 Sm 0

1 STD 0
1Sm 0

2 BLNK o

2 BLNX o

3 SAMPLE s96TO02346 O

3 S?JIPLE S98TO02346 O

3 SAMPLE s98TO02346 0

3 sAMPLE S98T0 02346 0

4 DUP s98To 02346 0

4 DUP s98T0 02346 0

4 DUP s98TO02346 O

4 DUP s98TO02346 O

~E?.-O1 C060-02 LIQUID

WEP-01 C060-02E LIQUID

W=-01 CS13702 LIQUID

@oEP-01 CS13702E LIQUID

@.3m-01 C060 -02 LIQUID

@GE&O1 CS13702 LIQUID

WEA-01 C060 .02 LIQUID

%0=-01 C060-02E LIQUID

wm-01 CS13702 LIQUID

WEP-01 CS13702E LIQUID

W--O1 C060-02 LIQUID

@GEA-01 C060-02E LIQUID

@3 E?.-O1 CS13702 LIQUID

WE?.-O1 CS13702E LIQUID

4.681.-03

1

7.496--03

1

1

1

WA <

WA

WA

WA

<3 .22.-5

1

2.42.-02

1

4.85e-03

2.80

7.28.-03

2.83

<2 .88.-5

<7 .41.-5

3.220.3-05

./.

2.420.-02

1.15

<2 .64.-5

./.

2.47.-02

1.14

103.610 % Recw*ny

2.800 % Ct E,,.=,

97.118 % Recovery

2.830 % Ct Error

.ci/mL

.ci/mL

3.22.-005 uCi/mL

* ct. .....

.Ci/mL

% Ct. Err’=.

RFD

% Ct E....

2.045 RPD

1.140 % Ct Error

Comments Section:

Conunents for sample# S98TO02346and test @GEA-01
DL=O = > n/a.

Final page for worklist# 25550

Analyst Signature Date Analyst Signature Date

/8 rf14@?r
u Date

Units shown for QC (BLK{BKG) may not reflect the actual units.
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08/12/9813:13 HNF-1644 REV. O
A-0004-1

Page: 1

LABCORE Data Entry Template for Worldist# 25550

Analyti ~ Instrument: GEAOO .3 Book# ~~ ~

Method LA-548-121 Rev/Mod ~-~

Worldist Comment: S-304 GRAB, @GEA-01, SS = See traveler.STD: 1.OmL skm

S Type Sample# R A Test

1 STD @GEA -01

2 BLNK @GEA- 01

3 SAMPLE S98TO02346 O @?GEA-01

Analytes Requested: C060- 02

4 DUP S9STO02346 O @GEA- 01

Final

% ‘w (7
Date

Data Entry Comments:

Matrix Group# Project

LIQUID

LIQUID

LIQUID 98000438 S-304 GRAS
, C060-02E, CS13702 , CS13702E

LIQUID

page for worklist # 25550

Analyst Signat&e Date

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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.,’” HNF-1644REV. O

********************************************************************************
* 222-S Laboratory Counting Room 13-AUG-1998 15:50:36.62 *
********************************************************************************

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<
Worklist #:
Sample ID:
Sample Size:
Dilution Factor:

>>>>>>>>>> COUNT
Detector ID:
File Number:
Geometry:
Count Time:
Real Time:
Dead Time:

25550
WL25550-STD
1.0000OE-03 L
1.0000OE+OO

INFORMATION <<<<<<<<<<
GEA3
dka300: [spec.GEA3]3g3281.cnf
42
0 00:50:00.00 sec
O 00:50:02.73 sec
0.1%

Removed b :

& &&

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 13-AUG-1998 15:00:04.76
Decayed to: 13-AUG-1998 15:00:04.76
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: Szc
Background Subtract: DKA300:[SPEC. GEA3]3GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 6-JAN-1998 15:35:32.20
Date of last efficiency calibration: 15-NAR-1994 10:28:40.20

********************************************************************************

Post-NID Peak

It Energy

o 59.77
0 661.61*
O 1172.91
0 1332.13
0 1460.32*

Search Report

Area FWHN Channel Left Pw %Err Fit Nuclides Activity
uCi/L

58 1.10 121.05 118 7109.1 AM-241 0.261
6440 1.54 1324.12 1315 18 2.8 CS-137 7.28
3205 1.96 2346.29 2336 19 3.8 CO-60 5.06
2654 2.06 2664.62 2654 20 4.1 CO-60 4.64

39 2.22 2920.91 2912 16 70.6 K-40 0.689
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,.-

HW-1644 REV. O
Summary of Nuclide Activity Page : 2
Sample ID : WL25550-STD Acquisition date : 13-AUG-1998 15:00:04

Total number of lines in spectrum 5
Number of unidentified lines o
Number of lines tentatively identified by NID 5 100.00%

Nuclide Type :
Wtd Mean Wtd Mean

Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error %Error Flags

1 v . J. b A.R~

CO-60
13KJ

5.27Y 1.00 4.848E+O0 0.136E+O0
CS-137 30.00Y 1.00 7.278E+O0 7.278E+O0 0.206E+O0 2.83

>Cl=

-1 .. . 6a.?4z~KFtE- oL ?.~~.
Eww/~g

L~
--------- ---------

Total Activity : 1.308E+01 1.308E+01

Grand Total Activity : 1.308E+01 1.308E+01

Flags: llKll= Keyline not found llM!!= Manually accepted
IIEII= Manually edited “A*l = Nuclide specific abn. limit
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f“lNF-1644REV. ()

Minimum Detectable Activity Revert

Sample ID : WL25550-STD - -

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
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-123n
SB-124
SB-125
TE-125m
1-129
1-131
XE-131m
BA-133
CS-134
CS-136
CS-138
CE-139
BA-14 o
LA-140
CE-141
CE-144
CEPR-144
EU-152
EU-154
EU-155
HF-181
TA-182
HG-203
BI-207

Bckgnd
sum

322.
27.
7.

32.
140.
354.
192.
170.
430.
157.
154.
137.
398.
240.
240.

2.
44.

169.
138.
126.
144.
228.
160.
142.
394.
309.
346.
406.
171.
358.
383.
360.
337.
432.
308.
175.
173.
11.

427.
182.
11.

430.
447.
447.
438.
27.

398.
291.
342.
411.
170.

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

Page : 3
Acquisition date : 13-AUG-1998 15:00:04

MDA
(uCi/L)

6.1029E-O1
4.5619E-02
2.7004E-02
5.8329E-02
8.7575E-02
4.8072E-01
7.9016E-02
7.5331E-02
3.6892E-02
7.0359E-02
1.5952E-01
1.6980E-01
7.6221E-02
1.3401E+01
6.0565E-02
2.1116E-02
1.8002E+01
7’.6983E-O2
6.2812E-02
1.0890E-01
2.7943E-01
6.0595E-02
1.1325E+O0
6.6554E-02
1.1715E+O0
8.5476E-02
8.7227E-02
3.6912E-02
5.7753E-02
2.0687E-01
1.1353E+01
O.OOOOE+OO
6.4370E-02
1.6545E+O0
7.9085E-02
5.8751E-02
7.4138E-02
7.1591E-02
4.0549E-02
2.1679E-01
3.8489E-02
6.4467E-02
2.8471E-01
5.6891E-01
1.1274E-01
1.3218E-01
1.3343E-01
7.5314E-02
1.8620E-01
5.7743E-02
5.4904E-02
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Minimum Detectable Activity Report (continued)
HNF-W4REV.O

Sample ID : WL25550-STD
Page : 4

Acquisition date : 13-AUG-1998 15:00:04

Bckgnd Energy
Nuclide sum (keV) (u~L)

TL-208
PB-21O
BI-212
PB-212
BI-214
PB-214
RA-224
RI-226
AC-228
TH-228
TH-229
U-232
PA-233
UTH-233
PA-234M
TH-234
u-2 35
NP-237
U-237
NP-238
NP-239
PU-239
AN-243

426.
361.
132.
494.
208.
361.
479.
505.
201.
373.
383.
361.
358.
403.
163.
347.
508.
398.
381.
155.
381.
403.
360.

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
74.67

7.5473E-01
0.0000E+OO
8.8108E-O1
1.0536E-01
1.4004E-01
2.6190E-01
1.1521E+O0
1.0798E+O0
3.2726E-01
3.5107E+OO
1.6743E-01
9.1678E+01
1.2380E-01
3.8609E+01
1.3140E+01
2.7053E+O0
6.5776E-02
3.5351E-01
4.3934E-01
2.9713E-01
1.4363E-01
4.7043E+02
9.6428E-02
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.-. , HPJF-1644REV. f)

********************************************************************************
* 222-S Laboratory Counting Room 13-AUG-1998 18:24:28.01 *
********************************************************************************

>>>>>>>>>> SANPLE INFORMATION <<<<<<<<<<
Worklist #: 25550
Sample ID: WL25550-BLK
Sample Size: 5.0000OE-04 L
Dilution Factor: 1.0000OE+OO

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<<
Detector ID: GEA3
File Number: dka300: [spec.GEA3] 3g3282.cnf
Geometry: 42
Count Time: O 02:30:00.00 sec
Real Time: O 02:30:02.03 sec
Dead Time: 0.0%

Removed by: ~

Veri ed by:.

v

!
I

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 13-AUG-1998 15:53:56.07
Decayed to: 13-AUG-1998 15:53:56.07
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: ENB
Background Subtract: DKA300:[SPEC .GEA3]3GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 6-JAN-1998 15:35:32.20
Date of last efficiency calibration: 15-MAR-1994 10:28:40.20
********************************************************************************

Post-NID Peak Search Report

It Energy Area FWKN Channel Left Pw %Err Fit Nuclides Activity
uCi/L

o 351.99* 71 1.58 705.18 699
0

11 83.6
583.18* 27 1.13 1167.34 1163

0
9124.0

609.51* 88 1.37 1219.97 1213 13 52.2
0 970.32* 38 1.94 1941.28 1931 20 99.1
0 1764.15* 16 2.93 3528.39 3522 13109.9
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HNF-1644 REV. O

Summary of Nuclide Activity Page : 2
Sample ID : WL25550-BLK Acquisition date : 13-AUG-1998 15:53:56

Total number of lines in spectrum 5
Number of unidentified lines o
Number of lines tentatively identified by NID 5 100.00%

**** !lWere are no nuclides meeting summary criteria ****

Flags: 8#Kas= Keyline not found llMlt= Manually accepted
I!EI!= Manually edited “A” = Nuclide specific abn. limit
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H~-~644 REV. O

Minimum Detectable ActivitY ReDort

Nuclide

BE-7
NA-22
NA-24
K-40
AR-41
SC-46
CR-5 1
MN-54
CO-56
CO-57
co-58
FE-5 9
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-13 Im
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

Bckgnd
sum

121.
38.
19.

358.
26.
72.

179.
42.
60.

258.
51.
39.
22.
45.

216.
126.
126.

6.
41.
48.
58.
55.
51.
99.
55.
49.

264.
75.

131.
223.
72.

131.
229.
175.
155.
264.
138.
69.
41.

423.
14.

248.
83.
11.

262.
239.
239.
256.
38.

261.
108.

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
661.66

1435.86
165.85
537.31

1596.21
145.44
133.51
133.51
121.7S

1274.51
86.54

482.18

Page : 3
Acquisition date : 13-AUG-1998 15:53:56

2.5421E-01
3.5090E-02
2.8649E-02
1.0645E+O0
4.6879E-02
4.2589E-02
2.3113E-01
2.581OE-O2
3.0680E-02
1.9198E-02
2.7699E-02
5.5906E-02
2.8822E-02
6.7058E-02
3.7832E-02
6.5613E+O0
2.9614E-02
2.1343E-02
1.1680E+01
2.8364E-02
2.7818E-02
4.9288E-02
1.1401E-01
2.7122E-02
4.5746E-01
2.6857E-02
6.4321E-01
2.9072E-02
3.6408E-02
1.8411E-02
2.5617E-02
8.4959E-02
5.8996E+O0
0.0000E+OO
2.9583E-02
8.6998E-01
3.5900E-02
2.5214E-02
2.5062E-02
7.4095E-02
1.1059E-O1
2.0777E-02
9.9603E-02
2.5767E-02
3.3823E-02
1.3997E-01
2.7967E-01
5.7879E-02
1.0194E-01
7.2449E-02
3.1246E-02
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Minimum Detectable Activity Report (continued) Page : 4
Sample ID : WL25550-BLH Acquisition date : 13-AUG-1998 15:53:56

Bckgnd Energy
Nuclide sum (keV) (u~L)

TA-182
HG-203
BI-207
TL-208
PB-21O
BI-212
PB-212
BI-214
PB-214
HA-224
HA-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

224.
156.
83.

179.
180.
56.

297.
208.
277.
285.
265.
93.

236.
262.
213.
179.
236.
40.

205.
264.
260.
188.
44.

229.
258.
188.
275.

67.75
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

1.0114E-01
2.4180E-02
2.6088E-02
3.3117E-01
O.OOOOE+OO
3.9317E-01
5.4832E-02
9.3164E-02
3.4102E-O1
6.0117E-01
5.2616E-01
1.5107E-O1
1.8758E+O0
9.2856E-02
4.7368E+01
5.9173E-02
1.9863E+01
4.5187E+O0
1.3992E+O0
3.1930E-02
1.9151E-01
2.0917E-01
1.1075E-O1
7.5727E-02
2.5279E+02
1.9990E-01
5.6388E-02
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***** ***** ***** ***** ***** ***** ***** *********************************************
* 222-S Laboratory Counting Room 13-AUG-1998 21:05:51.26 *
********************************************************************************

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<
Worklist #: 25550
Sample ID: S98TO02346-SAN
Sample Size: 5.0000OE-04 L
Dilution Factor: 1.0000OE+OO

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<<
Detector ID: GEA3
File Number: dka300: [spec.GEA3]3g3283 .cnf
Geometry: 42
Count Time: O 02:30:00.00 sec
Real Time: O 02:30:05.99 sec
Dead Time: 0.1%

>>>>>>>>>> ANALYSIS INFoRMATION <<<<<<<<<<
Sample Count Time: 13-AUG-1998 18:35:16.23
Decayed to: 13-AUG-1998 18:35:16.23
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: VR
Background Subtract: DKA300:[SPEC. GEA3]3GBACK

Removed by:

v

Veri

I f I

>>>>>>>>>> CALIBIU+TION INFORMATION <<<<<<<<<<
Date of last energy calibration: 6-JAN-1998 15:35:32.20
Date of laet efficiency calibration: 15-NAR-1994 10:28:40.20

********************************************************************************

Post-NIll Peak Search Report

It Energy Area FWHN Channel

o 661.62* 32062 1.59 1324.15

Left Pw %Err Fit Nuclidee Activity
uCi~L

1316 16 1.2 W.-137 24.2
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Summary of Nuclide Activity Page : 2
Sample ID : S98TO02346-SAM Acquisition date : 13-AUG-1998 18:35:16

Total number of lines in spectrum 1
Number of unidentified lines o
Number of lines tentatively identified by NID 1 100.00%

Nuclide Type :
Wtd Mean Wtd Mean

Uncorrected Decay Corr Decay Corr
Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error
CS-137 30.00Y 1.00 2.416E+01 2.416E+01 0.028E+01

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

Total Activity : 2.416E+01 2.416E+01

Grand Total Activity : 2.416E+01 2.416E+01

2-Sigma
%Error Flags
1.15

Flags: WK1l = Keyline not found IIMII= Manually accepted
l#Ell= Manually edited wA*t = Nuclide specific abn. limit
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Minimum Detectable Activity Report
Sample ID : S98T002346-SAM- -

Nuclide

BE-7
NA-22
NA-24
K-40
AR-4 1
SC-4 6
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-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

Bckgnd
sum

1103.
32.
23.

346.
27.
62.

974.
55.
53.

1116.
46.
30.
29.
36.

1103.
662.
662.
10.
41.
50.
67.
70.
66.

720.
263.
61.

1004.
1017.
1040.
1175.
270.

1133.
1007.
875.

1006.
1076.
935.
263.
71.
19.

1055.
415.
14.

1147.
1216.
1216.
1123.

32.
1019.
957.
969.

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

Acquisition

7
3
3
1
4
3.

Page z 3
date : 13-AUG-1998 18:35:16

MDA
uCijL)

4264E-01
2514E-02
1408E-02
0471E+O0
7548E-02
9685E-02

5.2597E-01
2.9183E-02
2.9046E-02
3.9217E-02
2.6408E-02
4.9588E-02
3.2197E-02
6.0761E-02
8.3699E-02
1.4615E+01
6.6082E-02
2.5863E-02
1.1637E+01
2.8872E-02
2.9862E-02
5.5068E-02
1.2858E-01
7.0754E-02
9.5962E-01
2.9794E-02
1.2328E+O0
1.0198E-01
9.9504E-02
4.1384E-02
4.8031E-02
2.4231E-01
1.2139E+01
0.0000E+OO
7.3414E-02
1.7267E+O0
9.0663E-02
4.7656E-02
3.2505E-02
1.2545E-01
4.2098E-02
2.1537E-01
2.8806E-02
6.9471E-02
3.0969E-01
6.1877E-01
1.1906E-01
9.4402E-02
1.4084E-01
8.9745E-02
2.0639E-01
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Minimum Detectable Activity Report (continued) Page : 4
Sample ID : S98TO02346-SAM Acquisition date : 13-AUG-1998 18:35:16

Bckgnd 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-2 37
NP-238
NP-239
PU-239
AM-241
AM-243

1030.
299.

1054.
886.
79.

1301.
349.

1061.
1272.
1414.

73.
1020.
1o11.
892.
974.

1220.
33.

918.
1400.
1021.
904.
50.

1045.
1162.
904.

1019.

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

6.0351E-02
4.8011E-02
7.8373E-01
0.0000E+OO
4.5971E-01
1.1285E-01
1.1971E-01
6.5706E-01
1.2477E+O0
1.1921E+O0
1.3505E-01
3.8267E+O0
1.7926E-01
9.5008E+01
1.3471E-01
4.4275E+01
4.1225E+O0
2.8980E+O0
7.2096E-02
3.7338E-01
4.4849E-01
1.1752E-01
1.5846E-01
5.2652E+02
4.2866E-01
1.0682E-01
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***** ***** ***** ***** ***** ***** ***** *********************************************
* 222-S Laboratory Counting Room 13-AUG-1998 23:58:41.89 *
********************************************************************************

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<
Worklist #:
Sample ID:
Sample Size:
Dilution Factor:

>>>>>>>>>> COUNT
Detector ID:
File Number:
Geometry:
Count Time:
Real Time:
Dead Time:

25550
S98TO02346-DUP
5.0000OE-04 L
1.0000OE+OO

INFORMATION <<<<<<<<<<
GEA3
dka300:[spec.GEA3] 3g3284.cnf
42
0 02:30:00.00 eec
O 02:30:06.10 sec
0.1%

Removed by:

J[a

\

P
>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<

Sample Count Time: 13-AUG-1998 21:27:41.17
Decayed to: 13-AUG-1998 21:27:41.17
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: VR
Background Subtract: DKA300:[SPEC .GEA3]3GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 6-JAN-1998 15:35:32.20
Date of last efficiency calibration: 15-NAR-1994 10:28:40.20

********************************************************************************

Post-NID Peak Search Report

It Energy Area FWHN Channel Left Pw %Err Fit Nuclides Activity
uCi/L

o 661.67* 32777 1.57 1324.24 1317 16 1.1 CS-137 24.7
0 1376.74 30 2.20 2753.80 2748 14 45.4
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Summary of Nuclide Activity Page : 2
Sample ID : S98TO02346-DUP Acquisition date : 13-AUG-1998 21:27:41

Total number of lines in spectrum 2
Number of unidentified lines 1
Number of lines tentatively identified by NID 1 50.00%

Nuclide Type :
Wtd Mean

Uncorrected
Nuclide Hlife Decay uCi/L
CS-137 30.00Y 1.00 2.470E+01

---------

Total Activity : 2.470E+01

Grand Total Activity : 2.470E+01

Flage: IIKll= Keyline IIOt found
*lE*I= Manually edited

Wtd Mean
Decay Corr Decay Corr

uCi@ 2-Sigma Error
2.470E+01 0.028E+01
---------

2.470E+01

2.470E+01

IIMII= Manuallv acceDted

2-Sigma
%Error Flage
1.14

*tA*B= N~clide-speci?ic abn. limit
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Minimum Detectable Activity Report
Sample ID : S98TO02346-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
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- 13Im
BA-133
CS-134
CS-136
CS-138
CE-139
BA-140
LA-140
CE-141
CE-144
CEPR-144
EU-152
EU-154
EU-155
HF-181
TA-182

Bckgnd
sum

1168.
39.
26.

383.
33.
74.

985.
56.
53.

1193.
56.
36.
22.
31.

1175.
710.
708.

4.
38.
57.
64.
51.
63.

703.
258.
67.

1061.
925.

1039.
1195.
290.

1153.
1115.
966.
983.

1112.
1030.
297.
66.
11.

1161.
464.
12.

1216.
1075.
1076.
1187.

38.
1055.
941.
934.

Energy
(lceV)

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

Page : 3
Acquisition date : 13-AUG-1998 21:27:41

MDA
(uCi/L)

7.6380E-01
3.5543E-02
3.3373E-02
1.0999E+O0
5.1926E-02
4.3139E-02
5.2870E-01
2.9287E-02
2.901OE-O2
4.0522E-02
2.8874E-02
5.4079E-02
2.8370E-02
5.6671E-02
8.6346E-02
1.5117E+01
6.8321E-02
1.7535E-02
1.1260E+01
3.0742E-02
2.9224E-02
4.7638E-02
1.2582E-01
6.9930E-02
9.5118E-01
3.1134E-02
1.2670E+O0
9.7340E-02
9.9484E-02
4.1736E-02
4.9670E-02
2.4440E-01
1.2761E+01
O.OOOOE+OO
7.2582E-02
1.7551E+O0
9.5080E-02
5.0539E-02
3.1331E-02
9.9933E-02
4.4127E-02
2.2740E-01
2.7232E-02
7.1495E-02
2.9147E-01
5.8249E-01
1.2236E-01
1.0301E-01
1.4319E-01
8.8971E-02
2.0270E-01
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Minimum Detectable Activity Report (continued) Page : 4
Sample ID : S98TO02346-DUP Acquisition date : 13-AUG-1998 21:27:41

Bckgnd 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
AM-241
AM-243

1036.
312.

1057.
905.
65.

1311.
381.

1057.
1277.
1554.

86.
1016.
1075.
924.

1039.
1230.

50.
931.

1516.
1053.
931.
43.

1052.
1219.
931.

1040.

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

6.0522E-02
4.9012E-02
7.8513E-01
0.0000E+OO
4.2192E-01
1.1331E-01
1.2489E-01
6.5569E-01
1.2502E+O0
1.2487E+O0
1.4532E-01
3.8185E+O0
1.8475E-01
9.6669E+01
1.3909E-01
4.4441E+01
5.0053E+O0
2.9178E+O0
7.4965E-02
3.7906E-01
4.5505E-01
1.0965E-01
1.5895E-01
5.3903E+02
4.3493E-01
1.0790E-01
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worklistdata Version 1.0 05/15/96 ~~F-l&%$ REV. O
08/17/9808:16

Page: 1

LABCORE Completed Worklist Report for Worklist# 25549

Analysti crj Instrument: AB12 Book#

Method: RevlMod

Worklist Comment: S-304 GRAB, @SR90-01, SS by Ludlum. STD: 1.OmL skrn

SeqType Sample#R A Test Matrix Actual Found DLor Yield Unit

1 STD
1 mm
1 STD

2 BLNX

2 BLNF.

2 BLNK

3 BLNK/BKG

4 SAMPLE S98TO02346

4 SAMPLE S98T002346

4 SAMPLE S98TO02346

5 DUE S98TO02346

5 DUP S98TO02346

5 DWS S98TO02346

o

0

0

0

0

0

0

0

0

0

0

0

0

@JSR90-01 SR90-01 LIQUID 1.058-03

@sR90 -01 SR90-OIC LIQUID 100

@sR90 -01 SR90-OIZ LIQUID 1.00

@SR90 -01 SR90-01 LIQUID 1

WR90-01 SR90-OIC LIQUID 100

@SR90 -01 SR90-OIE LIQUID 1.00

@SR90 -01 SR90-01 LIQUID 1

@SR90 -01 SR90-01 LIQUID N/A

WR90-01 SR90-OIC LIQUID N/A

@SR90 -01 SR90-OIE LIQUID WA

@SR90 -01 SS.90 -01 LIQUID 1.40E-3

@SR90 -01 SR90-OIC LIQUID 100

@SR90 -01 SR90-OIE LIQUID 1.00

1.06E-3

8.93E+01

1.90Z+O0

2 .96E-6

8,88E+01

6.06E+01

2.OIE+OO

1.40E-03

8.89E+01

1.64E+O0

1.45E-3

8.83E+01

1.62E+O0

100.952 % Recovery

89.300 % Recovery

1.900 % W. Fzro

2.960.-006 vCi/mL

88,800 % Re.cc.vezy

60.600 uCi/mC

2.070 BLIWBKG

2.06.-006 uCi/mL

% R.aoveay

% Ct. Error

3.509 RPD

88.300 % Recovery

1.620 % cat Err

Final page for worklist# 25549

Analyst SIgnature Date Analyst Signature Date

Units shown for QC (BLK/BKG) may not reflect the actual units.
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HNF-1044 REV. O
0811219813:11
A-0004-1

Page: 1

LABCORE Data Entry Template for Worklist# 25549

Method LA-22O-1O1 Rev/Mod ~< ‘3

Worklist Commenti S-304 GRAB, @SR90-01, SS by Ludlum. STD: 1.OmL skm

s

1

2

3

4

5

&pe Sample# R A Test Matrix

STD @!SR90-01 LIQUID

BLNK @SR90- 01 LIQUID

BLNK/BKG @SR90-01 LIQUID

SAMPLE S98TO02346 O @SR90- 01 LIQUID
Analytes Requested: SR90-01 , SR90-OIC,

DUP S98TO02346 O @SR90-01 LIQUID

GrouP# Pro j ect

98000438 S-304 GRAB
SR90-OIE

Final page for worklist # 25549

Data Ent~ Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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WORKBOOK PAGE: STDI
Sr-89/90: LA-220-101 (E-3), 102 (INACTIVE), 104 (E-5) LIQUIDS STANDARD

YP DETECTORNUMBER

A

‘ ‘ E ;

12 CARRIERADDED inmL (CVA 1.000
STD TOTAL COUNTS (TC) 10720 GROSS WEIGHT (W2 7.7314

COUNTTIME in MINUTES (CT) 10 TAREWEIGHT (Wl) 7.6421
25549 BACKGROUNDin cpm (BKG) 2.8 NETWEIGHT (W3) 0.0893

B

Test Code SAMPLEVOLUME in mL (ss) 1.000 DELTATIME (HOURS) (DT) 20.42

SR90-01 DILUTION FACTOR (DF)

Matrix DIGEST DILUTION FACTOR DDF

LIQUID SAMPLE COUNT RATE Rs) 1069.20 SR-90 EFFICIENCY FACTO 0.4180

m ~~~~~T,ON ~~~ l:; :::F’c’ENcyFAcTOR ‘;; N,A

0.4660

- T,MEO,COUNT

DATE OF SEPARATION SD) 08/13/98 DETECTION LIMIT Ld 2.11

(TOC) 10:47 Sr-89/90 CONC. in pCilL 1.0571 E+OO

- ~~~~~~=K$J ‘DOc) :i~

~
STANDARD VALUE in @i/mL 1.0493E-03

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

Prepared By Sr-89/90 CONC in pCi/mL REPLACE RS WITH RMAX IF RS<=LCAND RS>=O OR REPLACE RS WITH LC IF RS<O

MCB RS7DF”DDF’I 000/((Cl +C2”(I -e to the power of ((-natural log 2)/64.2*DT))~SS*REC’2220000)

Chemist NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery (&V2-Wl) / (CVA’ 0.1000))

SAC Relative Counting Error = The Square Root of ((TC + BKG’ C~ / (TC BKG’ CT)”I .96)

R

Anal st Percent Carrier RecoveV = (Net Weight/ Expected weight)’ 100

CRJ NOTE: Expected weight = CVA’ 0.1

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

06/14/96 Dalta Time (hours) = ((DOC - SD)’ 24) + (TOC - ST)/ 100

Anal sis Date DETECTION

08/14/98 Sr-89/90 CONCENTRATION 1.06E-03 pCi/mL

-

LEVEL

RELATIVE COUNTING ERROR 1.9% 2.08E-06

Sample Point pCi/L

S-304 GRAB IPERCENT CARRIER RECOVERY 89.3%

CRJ Date 14-AucJ-98

Signature of Chemisti SAC Date: /9G 7%--’
S7ANDAR0v.m REV20 2201 ONML {

l:122010N\OUiW5549 .WB1
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WORKBOOK PAGE: BLANK2

H~-Iw REV. O

. ,—.,, --- ,... .-
NUMBER

BLNK TOTAL COUNTS

Work List COUNT TIME in MINUTES

25549 BACKGROUND in cpm I (BKG) I( 2.8~NET WEI(

Test Code SAMPLE VOLUME inmL

SR90-01

Matrix
LIQUID

Batch Number

98004079

+ =%!!!!!: ‘: ~

LA-220-101 / E-3 Sr-89/90 : LA-220-~01 fE-3\ 102 IINACTIVE), 104 (E-5)
Type l!IiE3mm

EHS%I
;q_lDELTATIME (HOURS) (DT) 21.30

Rerun IDATE OF: 3/98 DETECTION LIMIT (Ld)ll 2.11]
o ITIME OF COlfNT (TOC) 11:40 Sr-89/90 CONC in pCilL 2.9622 E-03\

Sample Prep DATE OF COUNT (DOC) 08/1 4/98

NIA

Sample #

WL25549-BLNK

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

WB278i f Sr-89190 CONC in ~Ci/L ReplaceRS withRMFM if RS.=LC ati RS>=Oor ReplaceRS wilh Lc if RS.O

Prepared By RS’DF’DDF/((Cl +C2’(1 -e to the power of ((-natural log 2)/64 .2’DT))~SS’REC’2220000)

MCB NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovey ((W2-WI) / (CVA’ 0.1 000))

Chemist Relative Counting Error = (The Square Root of (TC + BKG ‘ CT) / (7C - BKG “ CT)~l .96

SAC Percent Carrier Recoveiy = (Net Weight/ Expected weight)’ 100

Analyst NOTE Expected weight = CVA” 0.1

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

Date Complete Delta Time (hours) = ((OOC - SD) ‘ 24) + (TOC ST)/ 100
null AIQR I i--- ----

Analysis Date OETECTION

08/14/98 Sr-89/90 CONCENTRATION 2.96E-06 uCi/mL LEVEL
Analysis Time

08:50 AM RELATIVE COUNTING ERROR 60.6% 2.08E.06
Sample Point pCi/mL

S-304 GRAB “PERCENT CARRIER RECOVERY 66.8”/0

BLANK.W61 REV 2,0 2201 ONML
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WORKBOOK PAGE: SAM4

Sr-89/90 : LA-220-101 (E-3), 102 (INAC

~~BE
II 25549 IIBACKGROUNO Iin

.- .-. . ,--. ,~pmq SR-90 EFFICIENCY FACTOR I (Cl)]l 0.4180‘-:E
—..-..—..—..—-r... \—.._,

Test Code SAMPLE VOLUME in mL (ss)

SR90-01 DILUTION FACTOR LI 1
Matrix DIGEST DILUTION FACTOI? fmn!=l 1 II
LIQUID SAMPLE COUNT RAl

m~~~~~~~~~~~~N ‘~~pL~~~;~yEN7?i
‘:IHI

08/13/98 \lDETECT10N LIMIT I (Ld)ll 2.1111

aSample # ~~1
S98TO02346

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

WB27811 Sr-89/90 CONC in pCi/L Replace RSwith RMA%if RS<=Lcand RS>=Oor Replace RSwith Lc,f RS<O

Pre ared B R9DF’DDF/((Cl +C2’(1 -e to the power of ((-natural log 2)/64 .2”DT)))%S’REC’2220000)

MCB NOTE:64.2= Half Life for Y-90and Rec.= Fractional Carrier Recovery ((W2-Wl)/(CVA’ O.1000))

Chemist Relative Counting Error = ~he Square Root of ~C + BKG” CT)/ (TC - BKG’ CT))7 .96

SAC Percent Carrier Recovery = (Net Weight I Expected weight)” 100

Analyst NOTE: Expected weight = CVA’ 0.1

lb&%EEElDatection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Tima (hours) = ((DOC SD)” 24) + (TOC ST)/ 100

Analysti CRJ Date:

Signature of Chemist v
SAMPLE.Wal REV 2.0 2201 ONML

l:t?2010N\OUlT25549.WB1
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WORKBOOK PAGE: DUP5

HNF-1644 REV. O

Sr-89190 : LA-220-101 (E-3), 102 (INACTIVE), 104 (E-5)
Type ]IDETECTORNUMBER I ~~lCARRIER ADDED in mL I (CVA)~-1

,..-, . .
71EWFIGHT I (W4 \ II 7 n95n

~ljSAMPLEVOLUME in IIIL, (SS)]1 I.000IIDELTA TIME (HOURS) (DT) ]1 22.8011

II Matrix 1~‘k-B~ 1476.90 SR-90 EFFICIENCY FACTOR

I-JAI C UF ~CFAKAI IUN I (au]ll Uwlwwquc
.—-.. .- .-C

e’T’MEOFcOuNT

-

1
,-. ,

-– 1- . --..-,--- . . . . . . . . 1 i
‘- ““-- ll--TECTION LIMIT

<,DATEOFCOUNT j-l-l

(Ld)l~l

13:10 lSr-89/90 CONC in pCi/L 1.4498 E+OO]

~~

1] Instrument C07Z71 lSamPleCOuntRate (Rs)=TOtalCOunts uC)/ COunt~me(CT))-Background incpm(BKG)

WB278q+ ISr-89/90 CONC in pCilL Replace RS with RMAX if RS.=LC and RS>=O or Replace RS vdth Lc if RS<O

e

PrearedB RS’DF’DDF/((Cl+C2’(1-e to the power of ((-natural log 2)/64.2”DT)))%S’REC’2220000)

MCB NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA’ 0.1 000))

Chamist Relative Counting Error = (The Square Root of (TC + BKG’ CT)/ (TC BKG “ CT))’7 .96

SAC Percent Carrier RecoveV = (Net Weight/ Expected weight) ‘ 100

-

NOTE: Expected weight = CVA’ 0.1

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

Date Complete Delta Time (hours) = ((DOC - SD)” 24)+ (TOC - ST)/ 100

08114198

Analyaia Date DETECTION
08/14/98 Sr-89/90 CONCENTRATION 1.45E-03 pCi/mL LEVEL

Analyaia Time

08:50 AM RELATIVE COUNTING ERROR 1.6% 2.07E-06
Sample Point pCi/mL
S-304 GRAB PERCENT CARRIER RECOVERY 66.30/a

CRJ Date: 14-Aug-98

Signature of Chemiati SAC Date: ~%’
SAMPLE.WS1 REV 2.0 2201ONML

lH22010N\OU1125549. WSl
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HNF-IW REV.o
yorklistduta Version 1.0 05/15/96
08/1 7/98 10:25

Page: 1

LABCORE Completed Worklist Report for Worldist# 25547

Analyst: akl Instrument: AB15 Book#

Method: RevlMod

Worklist Comment: S-304 GRAB, @AM24101, SS by Ludhtm. STD: 1.OmL skm

Seq‘lype Sample#K A ‘rest Matrix Actual

1Sm o WM.24101 ?.X24101 LIQUID 2.27E-04

1 SIT o @AK24101 AM24101T LIQUID 100.

1 mm 0 @AU24101 AM24101Z LIQUID 1.0

2 ELNK o @AM24101 AM24101 LIQUID 1

2 BLNK o @Al$24101 AM24101T LIQUID 100.0

2 BI,NK o @AM24101 AM24101B LIQUID 1.0

3 SMtPLE S98TO02346 O @A3i24101 AM24101 LIQUID N/A

3 SAMPLR S98TO02346 0 @AM24101 AM24101E LIQUID N/A

3 SAUPLE S98ZO02346 O e?M24101 AM24101T LIQUID N/A

4 DUP S98TO02346 O @AM24101 AM24101 LIQUID 9.41E-6

4 DIE S98TO02346 O *AM24101 AM24101T LIQUID 100.0

4 DIJP S98TO02346 0 @AM24101 AM24101E LIQUID 1.0

Final page for

Analyst Slgnature Date

Found DL or Yield Unit

2.llE.4 92.952 % Rec.xew

9.58E+01 95.800 % Recovery

1.61E+00 1.610 % CtiEzror

<3,33 E-6 .ci/ml.

8.19E+01 81,900 % Recovery

1.00E+02 100.000 % Ct Error

9.418-06 3.76e- 006 uCi/mL

5.98E+O0 % Ct. Error

8.62B+01 % Recovery

8.85E-6 6.134 RPD

8.87E+01 88.700 % Recovery

4.76E+00 4.760 % Ct Error

workIist# 25547

Analyst Sguature Date

R4Q,Q+r2’AiLs f?f’
Kev@#er Signature O Date

Units shown for QC (BLKIBKG) may not rejlect the actual units.
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HNF-Iw REV. o
0~1121981s?:09
A-0004-1

Page: 1

LABCORE Data Entry Template for Worklist# 25547

AnalyW ~&~ment: AMO1 / >Z Bocwz%fi

Methock LA-953-104
‘e”’M”’w

Worklist Commenti S-304 GRAB, @AM24101, SS by Ludlum. STD: 1.OmL skm

S Type Sample# R A Test Matrix Group# Project

1 STD

2 BLNK

3 SAMPLE

4 DUP

@AM24101 LIQUID

W+M24101 LIQUID

S98TO02346 O @Al”24101 LIQUID

Analytes Requested: AM24101 , AM24101E,

S98TO02346 O @AM24101 LIQUID

98000438 S-304 GRAB

AM24101T

Final page for worklist # 25547

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Nun@er, A = Aliquot Code.
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HNF-1$44 REV. o

WORKBOOK PAGE: STDI

Am 241 and Cm 243/244: LA-953-103 (VOID) or LA-953-104(B-0)) LIQUID STD
Type l~DateCounted AUG-14-98 ]lAm241 AEA Frac. (C241)[[ 0,825

Am 243AEA Frac.
~lcm 243/244 AEA F,,.. ‘%=

bmibicl II Cm 243/244 @i/L = < l,7609E-021\

E
N/A II

Sam Ie Numbs

WL255

m
Prepared B

,er Am.24? pSilL = (C241 , Am-243 Tracer value - SPKV. DF + DDF - (1000mLIL)) I (C243 - ?.S, (2220000dprnrpCi]j

S47-STD Cm.2431244 PCifL = (Cm . Am-243 Tracer Value - SPKV + DF , DDF +(1000mLIL))I (C243,SS .[2220000dPmlPSi])

m RelativeCountingError.SquareRootof[{ll(Am.243cpm +mi.))+ (1/(Am.241orCm-2431244cprn+rein))],1.96.100

& mm = 211E-04 I ‘ETECTON ,

Am 243Tracer Recovev = [Total AT Counts f TC - Bkg). (l fDetEfO - C243. 100 I Am-243 Tracer value +SPKV

1 Analyst Relative Counting Error . ‘1,6% LEVELS

AKL in @ilmL

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

08/17/98 Cm 243/244 pCi/mL c 1.76E-05 1.76E-05

Analys l~Counting Error = ~=,o,<00.0% Cm 243/244
h - .“, 1’ . . . . . m..,..,... - , .Cc “.08/1.,,.. “,,,... ,,-.=,,...”..,,— ..,.,. 1 ,.,“L-.. I

Analysis Time

03:00 PM

Sample Point

S-304 GRAB

nalyst A AKL Date: 08/1 7/96

Signature of Chemist JFR Date: /3 due 9.#
STANDARD.WB1 REV f.2

l:\953?03\OUTK5547,WB1
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HW-IW REV. O

+

NIA

~

WL25547-BL

1/s0 BLNK

~

II

: q

o
S 0.854

(Cm) o
868

(TC) 30
~ 0.23

0
,. p,,, .*.J r+,,, 19.76

1% ‘ec’OrEmc~ A

(DetE~ 0,2894 Cm 243/244 cpm o
EA Count Time (rein) 480

Am 241 fJCi/L = < 3.3290E-03

Cm 243/244 @i/L = <

3

>Pre

3.3290E-03

Uumber Am.24~ @i!L. (C241, Am.243 Tracer value +SPKV + DF + DDF. (1000mLfL)) I (C243 +SS + (2220000dpmipCi])

.NK CI!-2431244 PCifL = (Cm +Am-243 Tracer Value , SPKV , DF - DDF , (1OOOITIUL))I (C243 , SS - (2220000 dpmfpCi))

&

Relative counting Error = Square Root of [(WAm.2&3 cpm, rein)) + (1 1(AIn-241 or Cm-2431244 cpm, min))l + 1.96,100

red BY Am 243 Tracer Recwery = (Total AT Counts i TC - Bkg). (llDetEfO + C243. 100 f Am.243 Tracer Value, SPKV

LESS THAN Value.

< 3.33E-06 I DETECTION 1
100.0% LEVELS

in pCilmL
.+”. ,“4-,,,.. .

3.33E-06

Cm 243/244

~m 243 Tracer Recovew = 87 .9% I 3.33E-06 I

nalyst .4 AKL Date 0S/17/98

Swature of Chemist U&&L JFR Date /fz&.m7.#

BLANK,WBI REV 1.2 U53103ML

1\953103\0Ui?25547, W81

138
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HNF-1644 REV. O

WORKBOOK PAGE SAM3

Am 241 and Cm 243/244: LA-953-103 (VOID) or LA-953-104(B-0)) LIQUID /SO I SAMPLE
Type

~~~~::::’ .% =- 0:

Date Counted 0.145

SAMPLE 0.718

Work List

25547

+!l==y,....,.
II

Am 241 IIciil = o A..*= .”.]
,. . ..”....b=~SamIe Pre

NIA

Samplf

.,- ... .. .-.”. I

II Lrn . . . ...+ @ilL = < 3.7616 E-031

e Number Am.241 PCUL= (C241 . Arn.243 Tracer Value. SPKV , DF . DDF . (1OOO!IWL))f (C243 . SS . (2220000 dPIn!@i))

S68TO02346 Cm-2431244PCilL= (Cm .Am.243 TracerValue, SPKV+ DF . DDF + (1OOOIWJL])/ (C243 + SS + (2220000dpmlpCi))

Instrument Code

WB26872 Relative Counting Error. Square Root of [(ll(Am-243 qm. rein])+ (1 f (Am.241 or Cm.2431244 cpm. rein))]. 1.96+ 100

Prepared By Am 243 Tracer Recovery = (TotalAT Counts / TC Bkg) . (l fDetEffJ . C243 .100 f Am.243 Tracer Value . SPKV

MCB

Chemist

I JFR IAm 241 pC1/mL = 9.41 E-06

Analyst ~Relative Counting Error = 6.0%

w’ ~NOTE: Cm-243/244 Result is a LESS THAN Value. 4
DETECTION

LEVELS

in lKi/mL

Am 241

. .Cc . . I...,+,.. A,,, .-w , ,..., m..”.=, y - 0“.. /. ( .,, .G-. o I
Analysis Time

0300 PM

Sample Point

S-304 GRAB

nalyst

IKQ9.M.%4
AKL Date 08/17/98

Signature of Chemist JFR Date 18 (4-t+ %8

SAMPLE,WB1 REV 1.2 953103ML
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HNF-1644REMo

“,V,D””,. .,,”= L,”..

m 241 and Cm 243/244: LA-953-103 (VOID) or LA-953-I 04(B-O)) LIQUID /SO II DUP

~Lm”nrln” o.=!= n, ,0.

At
Type Date Counted

DUP Sample Volume in mL

Work List Sample D.F.

25547 Tracer Volume in mL R ‘uG-”-t -B(SPKV)

Test Code Digest D,F, (DDF)

@AM24101 Tracer Book No.

Matrix Am-243 Tracer Value (dpmlmL,,, .-. ., .,.., -r, ,.

LIQUID Detector Number ’35 Am 243 cpm

- ‘etect”r’”cie”c’~ ,-- -a

(DetEff) 0.2894 Cm 243/244 cpm

AEA Count Time (rein)

1

! Sample Prep

I Am 241 IJCI!L = 8.85

Cm 243/244 pCi/L = < 3.32.. --..,1

II MIA II

Ia!%E!lIW241 @ilL = (C241 . AIIV243 Tracer value. SPKV. DF. DDF + (1OOOII!UL))/ (C243 +SS, (2220000 dpmlpCi))

CIII-2431244 @ilL = (Cm +Am.243 Tracer Value +SPKV + OF , DDF - (?OOOmUL))I (C243 +SS + (2220000 dpmI@i))

WB26872 Relative Counting Error = Square Root of [(V(AIn.243 CPrn. tni”]] + (1 f (AIn.241 or CIn.2431244 qxn . ml”))] . 1,96+ $00

Prepared By Am 243 Tracer Recovery = (Total AT Counts I TC Bkg) . (WDetEff) , C243 .100 f Am.243 Tracer Value. SPKV

MCB

Chemist

JFR Am 241 pCllmL = 8.85E-06 DETECTION

Anslyst Relative Counting Error = 4.8% LEVELS

AKL in pCi/mL

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

08/17/98 Cm 243/244 pCi/mL c 3.33E-06 3,33E-06

Analysis Date Relative Counting E,mr = 13.1% Cm 243/244

08/14/88 Am 243 Tracer RecoveV = 88.7% 3.33E-06

I

Analysis Time

03:00 PM

Sample Point

S-304 GRAB

nalyst t AKL Date 08/17/98

signature of Chemist JFR Date Mh’Z?

SAMPLE.WBI REV 1,2 u 953103ML

k\953103\0UT!25547 WB1

140

08/17/98



.-. .

HNF-1644 REV. O

222-S Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSIS

Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
WL25547-Sl’D-AM

File ID: la1064.CNF

Counted on: 8/14/98 @19:18
Detector: AEA1
Geometry number: 1
Count time: 28805. Sec

PEAK ANALYSIS

Peak Peak height
ID Initial Final
1 3445.9 3445.9
2 1486.9 1486.9
3? 15.4 15.4
4? 4.6 4.6
5? 5.8 5.8
6? 6.0 6.0

Peak
ID Isotope
1

Am241
2 Am243
3
4
5
6

Totals:

Peak center
Initial Final

299.869 299.869
254.275 254.264
121.002 121.002
97.432 93.126
74.700 74.066
63.424 62.867

FWHM
Initial Final
12.000 5.291
12.000 5.033

240.000 1.000
24.000 44.634
10.000 1.508
10.000 1.819

PEAK RESULTS
Peak Error Limit: 30%

AEA Peak Centroid Count
Frac EXP . Obs . Diff. FWHM Rate c/m

0.625 5.487 5.470 0.0170.02 100.46
5.479 5.470 0.009

0.276 5.266 5.261 0.0050.02 44.40
???? 4.648 1.19
???? 4.519 0.31
???? 4.432 0.10
???? 4.380 0.32

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

0.901 <--valid peaks only--> 144.86

Tau
Initial Final
6.000 2.655
6.000 2.324

120.000 0.100
12.000 17.932
5.000 1.170
5.000 0.276

%err Activity
@95 d/m uCi/ea
0.9 567.2 0.255E-03

434.5 0.196E-03
1.4 182.3 0.821E-04
8.2

35.3
65.9
22.3

DETECTOR CALIBRATION
Energy(MEV) = 4.091 + (0.0046)*Channel

Energy range (MeV): 4.091 TO 6.446
Efficiency = 0.2460 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 77176.0 100.000
Smoothed 77175.8 100.000
Composite fit 70468.4 91.309
Residuals 6707.6 8.691

144.



HNF-lW REV, ()
Spectrum la1064. CNF

1 Legend: Raw= ... . Modeled Peaks = 1,2,.., etc Display Max.: 22850.9
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6
6
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4
4
4
3
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...................................................................... 1
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R’aw Da*a 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.

10.
5.
5.
9.
7.

12.
5.

13.
6.

10.
18.
17.
17.
24.
14.
27.
24.
49.
59.
61.
94.

177.
342.

1185.
277.
205.
425.

1335.
3877.
245.

3.
1.
0.
0.
1,
2.
0.
0<
0<
0<
0.
0,
0.
0.
0.
3.
0.
0.

0.
0.
6.
8.
4.
4.

10.
7.
9.

10.
10.
14.
14.
13.
25.
18.
31.
34.
40.
45.
60.
62.

100.
173.
397.

1418.
240.
221.
423.

1403.
3097.
195.

4.
1.
3.
2.
0.
0.
0.
1.
1.
0.
1.
1.
1.
0.
0.
0.
0.
0.

0. 0.

0.
0.
8.
5.

12.
9.

14.
11.
7.

11.
10.
15.
16.
19.
19.
28.
18.
33.
30.
39.
41.
72.
91.

173.
465.

1610.
229.
221.
459.

1606.
2096.
131.

0.
4.
1.
0.
0.
0.
1.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.

10.
3.
6.
8.
9.

12.
12.
14.
10.
19.
11.
15.
20.
13.
28.
28.
34.
37.
51.
91.
98.

217.
472.
1715.
220.
218.
452.
1678.
1366.

82.
1.
1.
2.
1.
0.
0.
1.
2.
1.
0.
0.
2.
0.
0.
0.
0.
0.
0.

HNF’4644FEV.O
la1064.CNF

o.
0.
6.

10.
6.
6.

10.
11.
3.
9.

16.
13.
13.
7.

16.
17.
24.
30.
39.
51.
68.
70.
97.

200.
573.

1805.
224.
253.
599.

2081.
994.
34.
5.
4.
2.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
1.
0.
2.
0.
0.

0.
0.
2.
5.
4.
4.

10.
11.
17.
12.
15.
10.
14.
11.
23.
20.
25.
30.
27.
53.
51.
77.

114.
201.
608.

1548.
259.
293.
650.

2413.
761.
20.
3.
1.
3.
1.
0.
0.
1.
0.
0.
0.
1.
2.
1.
2.
0.
0.
0.
0.

0.
0.
8.
5.
5.
7.
5.
7.
9.

14.
12.
16.
14.
24.
21.
21.
22.
27.
35.
40.
50.
90.

132.
216.
700.

1072.
242.
286.
771.

2758.
656.

5.
3.
2.
3.
1.
1.
1.
0.
0.
0.
1.
0.
1.
0.
0.
0.
4.
0.
0.

0.
7.
4.
5.
5.
6.
5.

12.
12.
11.
13.
16.
18.
13.
17.
15.
25.
27.
45.
56.
59.
91.

137.
246.
723.
702.
223,
355.
883.

3437.
557.

2.
3.
1.
1.
1.
0.
1.
2.
0.
0.
0.
0.
2.
0.
1.
0.
2.
0.
0.

0.
6.
2.
7.
5.

12.
6.
7.
8.

13.
19.
13.
12.
14.
17.
38.
23.
34.
37.
54.
69.
91.

152.
289.
865.
381.
216.
333.

1024.
3805.
489.

5.
1.
2.
2.
1.
0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.
0.

0.
7.
6.
2.
2.
6.
4.
6.

12.
13.
13.
14.
15.
20.
19.
26.
30.
30.
45.
36.
60.
93.

138.
267.
939.
271.
223.
379.

1137.
4135.
383.

3.
6.
2.
3.
3.
1.
1.
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
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222-S Analytical Laboraratory
GENERAL ALPHA ENERGY A

Rev. 2.10

DATA REDUCTION REPORT

~~-1644REV0

NALYSIS

WL255;~L~-B@&,@
File ID: 2a2058.CNF

Counted on: 8/14/98 @19:18
Detector: AEA2
Geometry number: 1
Count time: 28802. Sec

Peak Peak height
ID Initial Final
1 671.4 671.4
2 13.8 13.8

PEAK ANALYSIS

Peak center FWHM
Initial Final Initial Final

255.840 255.840 12.000 4.586
194.008 193.959 88.000 1.000

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err

Tau
Initial Final
6.000 2.076

44.000 0.100

Activity
ID Isotope Frac EXP . Obs . Diff. FWHM Rate c/m @95 d/m
1

uCi/ea”
Am24 3 0.854 5.266 5.262 0.0040.02 19.76 2.0 85.1 0.383E-04

2 0.048 4.977 0.00 1.10 8.6 4.7 0.212E-05
----- ---------

Totals: 0.902 <--valid peaks only--> 20.87

DETECTOR CALIBIUiTION
Energy(MEV) = 4.085 + (0.0046)*Channel

Energy range (MeV): 4.085 TO 6.440
Efficiency = 0.2347 CPMjDPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 11108.0 100.000
Smoothed 11108.0 100.000
Composite fit 10017.4 90.182
Residuals 1090.6 9.818

Analyzed by:
SLH2
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,, Spectrum 2a2058. CNF
1 Legend: Raw= .... Modeled Peaks = 1,2,.., etc Display Max.: 3959.2
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Raw’’Daka 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.
3.
1.
1.
1.
5.
0.
1.
3.
0.
3.
2.
2.
3.
5.
2.
3.

13.
9.

12.
7.

26.
54.

129.
443.
138.
28.
1.
1.
4.
0.
0.
0.
0.
2.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.
0.

0.
0.
0.
0.
1.
2.
1.
2.
2.
2.
1.
1.
2.
1.
7.
2.
6.
6.

10.
13.
17.
23.
33.
60.

124.
416.
89.
18.
1.
1.
8.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
0.
0.
0.
3.
0.
0.

0.
0.
1.
1.
2.
4.
0.
1.
1.
1.
5.
4.
2.
4.
2.
7.
7.
6.
9.

12.
10.
19.
33.
61.

165.
600.
61.
16.
1.
1.
3.
0.
0.
3.
1.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
1.
1.
1.
0.
0.
2.
1.
3.
4.
2.
3.
3.
8.

12.
3.
6.

16.
13.
18.
29.
69.

205.
647.
52.
13.
2.
6.
3.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

2a2058.CNF
o.
0.
0.
0.
0.
1.
4.
3.
2.
2.
1.
1.
9.
4.
5.
1.

11.
7.
7.

21.
8.

16.
35.
77.

195.
766.
70.
7.
5.
2.
4.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
0.
1.
2.
0.
4.
1.
2.
1.
1.
1.
1.
3.
3.
7.
6.
6.
4.
9.
8.

22.
20.
40.
73.

262.
773.
56.
5.
0.
1.
2.
1.
0.
2.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
3.
0.
0.

0.
0.
0.
0.
1.
2.
2.
2.
3.
1.
0.
2.
1.
5.
1.
5.
6.

12.
5.
8.

13.
21.
32.
82.

267.
782.
37.
3.
0.

10.
1.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
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o.
0.
1.
2.
1.
0.
2.
2.
4.
2.
4.
3.
1.
3.
7.
6.
9.
7.

12.
12.
18.
22.
52.
90.

311.
586.
51.
2.
1.
1.
1.
0.
1.
1.
2.
0,
0.
0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.

0.
0.
0.
2.
1.
1.
1.
2.
1.
2.
0.
5.
3.
4.
2.
4.
6.
7.

11.
14.
25.
33.
47.

107.
355.
440.
39.
1.
2.
4.
1.
0.
0.
0.
3.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
1.
1.
1.
1.
2.
2.
2.
3.
0.
1.
5.
3.
5.
8.
6.
4.
8.

11.
10.
22.
33.
48.

102.
373.
251.
25.
3.
1.
3.
1.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
3.
0.
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HNF-IW REv o

222-S Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSIS

Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
S98T2346-SAM-AM

File ID: 3a3250.CNF

Counted on: 8/14/98 @19:23
Detector: AEA3
Geometry number: 1
Count time: 28807.

Peak Peak height
ID Initial Final
1 70.3 70.3
2 411.9 411.9

Peak AEA Peak

Sec

PEAK ANALYSIS

Peak center FWHM
Initial Final Initial Final

298.672 298.672 14.000 7.623
253.046 253.042 12.000 4.902

PEAK RESULTS
Peak Error Limit: 30%

Centroid Count %err

Tau
Initial Final
7.000 2.637
6.000 1.917

Activity
ID Isotope Frac Exp . Obs . Diff. FWHM Rate cjm @95 dim
1

uCi/ea
Am241 0.145 5.479 5.467 0.0120.04 2.69 5.5 12.2 0.551E-05

5.487 5.467 0.020 16.0 0.719E-05
2 Am243 0.718 5.266 5.257 0.0090.02 13.29 2.5 57.4 0.259E-04

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

Totals: 0.863 <--valid peaks only--> 15.98

DETECTOR CALIBRATION
Energy(MEV) = 4.093 + (0.0046)*Channel

Energy range (MeV): 4.093 TO 6.448
Efficiency = 0.2338 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Tota 1 % Recovery
Raw spectrum 8890.0 100.000
Smoothed 8890.0 100.000
Composite fit 7670.4 86.281
Residuals 1219.6 13.719

Analyzed by:
SLH2
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Spectrum 3a3250.CNF tiNF-W4$REW0

1 Legend: Raw= .... Modeled Peaks = 1,2,.., etc Display Max.: 2916.4 I
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Raw’ ‘Data Dumw for AEA SDectrum: 3a3250. 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.
0.
2.
2.
1.
1.
2.
2.
3.
1.
0.
1.
0.
1.
1.
2.
7.

12.
4.

17.
16.
32.
47.

135.
408.
44.
14.
12.
45.
51.
2.
1.
1.
1.
0.
5.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.

0.
0.
0.
1.
5.
1.
1.
2.
0.
1.
1.
2.
1.
2.
4.
5.
5.
5.
5.
8.

10.
23.
19.
68.

130.
439.

42.
10.
18.
43.
49.
2.
1.
1.
0.
2.
7.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.-
0.
0.
1.
0.
5.
1.
1.
0.
0.
2.
5.
2.
1.
3.
5.
7.
8.

11.
8.

14.
14.
28.
51.

181.
454.
30.
7.

20.
55.
41.
4.
0.
0.
2.
1.
5.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
1.
0.
1.
2.
2.
1.
0.
1.
1.
1.
2.
4.
4.
4.
2.
3.
5.

11.
14.
17.
30.
78.

170.
475.
27.
6.

16.
51.
29.
0.
0.
0.
2.
4.
7.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
0.
0.
0.
0.
4.
1.
1.
3.
1.
1.
0.
2.
2.
2.
3.
0.
4.
5.
7.

12.
28.
35.
68.

207.
404.
35.
8.

24.
49.
19.
0.
0.
1.
2.
7.
9.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
3.
0.
0.

0.
0.
1.
2.
2.
1.
0.
0.
1.
1.
3.
1.
3.
4.
4.
7.
7.

10.
8.

10.
15.
25.
38.
62.

221.
327.
37.
14.
21.
69.
14.
0.
0.
0.
1.
2.
7.
1.
0.
0.
0.
0.
1.
1.
0.
0.
1.
0.
0.
0.

0.
0.
3.
0.
0.
2.
0.
1.
3.
4.
4.
0.
1.
3.
7.
3.
8.
6.
6.

13.
16.
21.
36.
81.

250.
178.
36.
8.

35.
72.
16.
0.
0.
0.
3.
6.

12.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.

0.
2.
1.
0.
0.
0.
1.
1.
1.
0.
1.
1.
5.
1.
1.
3.
6.
7.
8.
7.

18.
19.
38.
77.

324.
80.
23.
13.
29.
73.
18.
0.
0.
1.
1.
8.
6.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
1.
0.
0.
0.
2.
0.
2.
0.
1.
1.
1.
2.
2.
2.
4.
8.
6.
3.
6.

21.
24.
42.

114.
293.
68.
16.
11.
40.
74.
8.
0.
0.
2.
3.
5.

17.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
1.
1.
1.
0.
1.
1.
3.
5.
2.
4.
7.
2.
8.
2.

14.
9.

14.
23.
60.

116.
395.
44.
13.
7.

38.
91.
11.
0.
1.
1.
5.
7.
7.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
1.
0.
0.
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HNF-lf344~. ~

222-S Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSIS

Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
S98T2346-DUP-AM

File ID: 4a4251.CNF

Counted on: 8/14/98 @19:23
Detector: AEA4
Geometry number: 1
Count time: 28807. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau

ID Initial Final Initial Final Initial Final Initial Final

1 17.2 17.2 366.576 366.576 10.000 3.442 5.000 1.534

2 142.7 142.7 298.059 298.059 12.000 5.706 6.000 2.941

3 765.5 765.5 252.258 252.257 10.000 4.943 5.000 2.435

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err
ID Isotope Frac FWHM Rate cjm @95
1 -PH2-w@ 0.017 %;5 5:%; ::::60.02 0.48 13.0

Cm243 5.779 5.775 0.004
2 Am241 0.150 5.479 5.459 0.0200.03
3

4.20 4.4
Am243 0.789 5.266 5.249 0.0170.02 22.07 1.9

----- -------——

Totals: 0.957 <––valid peaks only--> 26.75

DETECTOR CALIBRATION
Energy(MEV) = 4.088 + (0.0046)*Channel

Energy range (MeV): 4.088 TO 6.444
Efficiency = 0.2293 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Tota 1
Raw spectrum 13423.0
Smoothed 13423.0
Composite fit 12844.4
Residuals 578.6

Activity
dlm ucifea

2.1 0.956E-06
2.8 0.128E-05

19.5 0.879E-05
97.2 0.438E-04

% Recovery
100.000
100.000
95.690
4.310

Analyzed by:
SLH2
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workiZstdaia Version 1.0 05/15/96
08/1 7/98 08:15

W-1644 REV.() Page: 1

LABCORE Completed Worklist Report for Worklist# 25548

Analyst: akl Instrument AB16 Book#

Method: Rev/Mod

Worklkt Comment: S-304GRAB, @PU23901, SS by Ludlum. STD: 1.OmL skm

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

1 SD 0

1 Sm 0

1 Sm 0

2 BLNK o

2 Em 0

2 BLNX o

3 SAMPLE S98TO02346 o

3 SAMPLE S98TO02346 O

3 SAMPLE S98TO023*6 0

4 DUP S98TO02346 0

4 DUE S98TO02346 o

4 DUP S98TO02346 0

@PU23901 PU23901 LXQL7ZD 1.12E.04

12PU23901 PU23901E LIQUID 1.00

@PU23901 PU23901T LIQUID 100

@PU23901 PJ23901 LIQUID 1

@PU23901 P“23901F LIQUID 100

@Pu23901 PU23901E LIQUID 1,00

@PU23901 PU23901 LIQUID WA

@PU23901 PU23901T LIQUID N/A

@PU23901 PU23901E LIQUID lT/A

@PU23901 PV23901 LIQUID 5.43x.6

@PU23901 PU23901T LIQUID 100

@PU23901 EU23901E LIQUID 1.00

1.17X-4

1.82E+O0

9.88Z+01

<2.90 E-6

1.04E+02

1.008+02

5 .43B-06

1.02E+02

5.82=+00

5.66E-6

1.05E+02

5.72E+O0

104.464 % Rec.avev

1.820 % Ct Error

98.800 % Recovezy

UC%blc

104.000 % Recovery

100.000 uCi/mL

3.20.-006 uCi/mZ

% Recovezy

% Ct. Error

4,3.48 RPD

10S. 000 % Recovery

5.720 % Ct E.zo,

Final page for worklist# 25548

Analyst S“lgnature Date Analyst Signature Date

lx-A44~?(?’
R@ wer Signature u Date

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

1s3



0811219813:C9 ~“lw REV. ()
A-0004-I

Page: I

MIXXIRE Data Entry Template for Worklist# 2554$

Analyst: fl!!-(.- Instment: J?.(II /6 Book# a~ g 5J7

Method LA-953-104
““’””’-

Worldist Commenti S-304 GRAB, @PU23901, SS by Ludlum. STD: 1.OmL skm

s We Sample# R A Test blatrix GrouP# Project

1 STD @PU23901 LIQUID

2 BLNK @PU23901 LIQUID

3 SAMPLE S98TO02346 O @PU23901 LIQUID 98000438 S-304 G=
Analy’ces Requested: PU23901 , PU23901E, Pu23goIT

4 DUP S98TO02346 O @PU23901 LIQUID

Final page for worklist # 25548

?/0’/Tg
Analyst signature Date +l!y~k,$e

Data Entry Comments:

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

1!54



HNF-Iw REV. O

WORKSCIOK PAGE STD1

Pu 238 and 239/240 : LA-943-128 (VOID) or LA-953 -I04(B-O)) LIQUID — STD

Type DATE COUNTED AUG-14-98 PU 236AEA FRAC (C236) 0.411

STD SAMPLE VOLUME in mL Ss 1.000 PU 238AEA FWC (C238) 0.000

Work List SAMPLE DILUTION FACTOR DF 1.000 PU 239 Am FRAC (C239) 0.540

25548 TRACER VOLUME i“ mL SPKV 0.100 TOTAL AT COUNTS 3880

Test Code DIGEST DILUTION FACTOR ODF 1.000

r61P1)23901 TRA--- “m-,, ‘,-

Eiii!!a-TR4CER PREPARATION VALUE (dpmlmL)

I AT COUNT TIME (MIN) 30

,t,.rl o“”m l”” I ?45B43 BACKGROUNDincprn (B@) 0.100
,.,.7-- .,, . . . . . II 16PU 236 Cpm 42.740

0.272PU 236 CPm 0.000

01119198 PU 239 w!! 56.190

2270.000 ,AEACOUNTTIME

Rerun

480

PU.236DECAY CORR’O VALUE (dpm/mL) 1977.716 P. 239/240 PCi/L

0

1.1705E-01

PU-238 TRACER VALUE (dpm/mL) 0.000

Sample Prep STANDARD BODK NO 28B57

N/A lsTANDARD VALUE ,. pClfmL 1.1 20E-04

Sample #

WL25548-STD

m

Decay Tme = Date Counted Tracer Preparation Date

P.-236 Decay Corfd Value= P.-236 Preparation Value ‘[e to the power of {(-!.2 - Decay Time/1040.95)]

Prepared By Pu 236 Tracer Recovev = (Total AT Counts I TC -Bkg)’ 1/EFF Z236V OOIP.-236 Decay Corr’d Value, SPKV

MC8 P. 239/240 PO/L= (C239)(PU 236 Decay Cor?d Value) (SPtCvXIOOOmUL) (DF)(DDF) I [(C236)(SS)(2220000 dpmlvc,)]

Chemist P. 238 dpm = [(Total AT Counts I TC) - Skg + 1/EFF, C238] (P.-238 Tracer value ‘SPKV ‘P. 236 Tracer Recovew / 100)

JFR P. 238 PCIIL = [(Pu 238 dpm)(DF)(DDF)(lOOO mUL)l / [(P.-236 Tracer Recovev /100)(2220000 dpmlpCi)(D glL)(SS)]

Analyst Relative Co”nt,ng Error= Square Root of [(lI(P. 236 Cpm + rnin)) + (1 / (P” 238 or 239/240 cpm = rein))] = t .96. fOO

AKL

Date Complete

08/17/98 Pu 239/240 pCi/mL 1.17E.04 DETECTION

AnalysisDate Relative Counting Error = 1.8% LEVELS

08/<4/98 in ~CilmL
AnalysisTime PU 239/240

0305 PM 6.58E-06

SamplePoint

S-304GRAB Pu 236 Tracer Recovery = 98.6”/a

AKL Date 17-A”g-98

STAN3ARD’.W1REV10 ti43126ML

I\943128\0UT125548 WSI
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06/1 7/96



WORKBOOK PAGE BLANK2

Pu 238 and 239/240 : LA-943-128 (VOID) or LA-953 -I04(B-O))

# E# z? ETRACER PREPARATION VALUE (dpm/mL)

PU.236 DECAY CORRD VALUE (dprn/mL)

Sam Ie Pre

N/A

Sample # Decay Time = Date Counted - Tracer Pmparat,on Date

WL2554S.BLNK P.-236 Decay Corr,d Value= P..236 Preparation Value ‘[e to the power of ((.ln2 , Decay Time/1040 95)]

-

P. 236 Tracer Recovery= (Total AT Counts / TC -BkgyC236-<00/( P..236 Decay Con’d value. SPKWEFF)

P“ 2391240 PWL = (C239)(PU 236 Decay Cortd Value) (SPKV,I(~OOOrnL/L)(DF)(DDF) I [(C236)(SS)(D g/L)( 2220000 dPrnlpC,)]

m

P. 236 dprr = [(Total AT Counts / TC) - Bkg + 1/EFF + C238] (P.-238 Tracer value ,SPKV ‘p. 236 Tracer Recovev / 100)

P“ 238 @/L= [(Pu 238 dpm)(DF](DDF)(lOOO mUL)] / [(P.-236 Tracer Recovev /100)(2220000 dprn/pC,)(D g/L)(SS)]

Chemist Relahve Co.ntlng Error = Square Root of [(1/(P. 236 cpm + rnin)) + (1 / (P. 238 or 239/240 cpm - m(n))] -196,400

I JFR I

m

m Pu 239/240 pCi/mL < 2,90E.06 DETECTION

m

Relative Counting Error = 100.0% LEVELS

in pCi/mL

A pu238 @mL

NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240
< 2.90 E.136 2.90E-06

SamplePoint Relative Counting Error = 12.7% Pu 238
S-304GRAB IPu 236 Tracer Recovery = 104.2% 2.90E-06

nalys AKL Date 17-Aw-98

S,gnat.re of Chemist. JFR Date /f,&+A.Z q~

BLANK,WS1 REV 1.0 9431 28h&
u

l:\943f28\OU7U25548 .W81

156
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,, HNF-lw R~. (I
WORKBOOK PAGE SAM3

Pu 238 and 239/240 : LA-943-128 (VOID) or LA-953-104(B-0))

FFFFH

TRACER PREPARATION VALUE (dpm/rnL)

PU-236 DECAY CORED VALUE (dpm/mL) I [

N/A

&

Decay T,me = Date Counted Tracer Pqarat,on Date

P.-236 Decay Corr,d Value= P.-236 Pqwat,on Value ‘[e to the power of {(.ln2. Decay Time/1040.95)]

=

P. 236 Tracer Recovev = (Total AT Counts / TC .Bkg) ‘C236.1OOI(PU-236 Decay Cor,d Value - SPKV , EFF)

P. 239/240 IJ(XL = (C239)(PU 236 Decay Crx<d V, IU.)(SPKV)(lOOOIWIL) (DF)(DDF) / [(C236)(SS)(D r3/L)(2220000 dj)m/FC,)]

=

P. 238 dpm = [(Total AT Count?,/ TC) Bkg - <IEFF. C238] - (P.-238 Tracer value ‘SPKV ‘P. 236 TracerRecovery I 100)

P“ 238 PCi/L = [(Pu 238 dPrn)(DF)(DDF)( 1000mUL)] / [(P.-236 Tracer Recovery /100)(2220000 dPm/pC,)(D glL)(SS)]

=

Relmve Co.ntlng Error = Square Root of [(1/(Pu 236 cpm . Inin)) + (1 / (P. 238 or 239/240 cpm + rein))] ->.96 = 100

Analyst

-1 Pu 239/240 @i/mL 5.43E-06 DETECTION

~ Relative Counting Error = 5.8% LEVELS

It

:-06 3.20E-06

1% 3.20E-06 I

nalysc AKL Date ~7-A”g-98

signature of Chermst, (* ~~ JFR Date f% ~ .9~
SAMPLE,WB1 REV 1.0 u 943 f28MLU

I \943128\OUl125548 WBf
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,,, HNF-1644REV. ()
WORKBOOK PAGE DUP4

u 238 and 239/240 : LA-943-128 NOID) or LA-953-104fB-0)) LIQUID / II DUP II

II TyPe llDATE COUNTED

mbEm:: 56596
TRACER PREPARATION VALUE (dpm/rnL) ““~eq
PU-236 DECAY CORRD VALUE (dPrn/mL)

L-

E

E

E
r

m
R!El Decay Trne = Date Counted Tracer Preparation Date

P..236 Decay Corr,d Value = P.-236 Prqxarat,o. Value .[. to the power of {(4.2. Decay Tcrne/1040.95)]

Instrument Code Pu 236 Trawr Recovev = (Told AT Cwnt$ / TC -Bkg) ‘C238VOOI(PU.236 Decay Cor?d Value - SPKV” EFF)

WB27808 P. 239/240 wXL = (C239)(PU 236 Decay Cor?d Val.e)(SPKV)(lOOO mUL)(DF)(DDF) / [(C236)(SS)(D @L)(2220000 dprnlpci)]

m

P. 238 dpm = [(Total AT Counts / TC) Bkg - 1/EFF . C238] - (P.-238 Trace, Value ‘SPKV ‘P. 236 Tracer Recovery / 100)

P. 236 pCI/L. [(Pu 236 dpm)(DF)(ODF)(lOOO mUL)] / [(Pu.236 Tracer Recovery /100)(2220000 dpm/pC,)(D g/L)(SS)]

Chemist Relative Co..t,ng Emor = Square Root of [(i/(Pu 236 cpm - rnin)) + (1 / (P. 238 .( 239/240 cpm , rein))] ,196 = 400

JFR

Analyst

AKL

= Pu 239/240 pCi/mL 5,66E-06 DETECTION

=

Relative Counting Error = 5.7% LEVELS

in pCilmL

= Pu238 PcimL

PU 239/240

3,98E-08 3.14E-06

SamplePoint I Relative Counting Error = 6.8% Pu 238

S-304GRAB uPu 236 Tracer Recovery = 104.7% 3.14E-08

nalysc AKL Date 17-A”g-98

S,gnature of Chem,st, R&ti. JFR Date /s.&. 7$
SAMPLE WB1 REV ?.0 u 9431 28ML

l\943128\0UiW5548, WB4

158
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HNF-I 644 REV. o

222-S Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSIS

Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
WL25548-STD-PU

File ID: 5a5196.CNF

Counted on: 8/14/98 @19:31
Detector: AEA5
Geometry number: 1
Count time: 28804. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM
ID Initial Final Initial Final Initial Final
1 1829.0 1829.0 364.388 364.388 8.000 2.506
2? 38.1 38.1 304.443 304.413 10.000 2.788
3 85.5 85.5 289.575 289.480 8.000 2.431
4? 25.8 25.8 271.794 271.706 8.000 2.378
5 2826.2 2826.2 230.995 230.995 10.000 2.697

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err

Tau
Initial Final
4.000 1.339
5.000 1.236
4.000 2.928
4.000 1.531
5.000 2.123

Activity
ID Isotope Frac EXP . Obs . Diff. FWHFl Rate cjm @95 C1/in uCifea
1 Pu23i 0.411 5.?55 5.759 -.0040.01 42.74 1.4 178.9
2

0.806E-04
???? 5.483 1.01 9.0

3 Th228 0.014 5.400 5.414 -.0140.01 1.44 8.4
4 ????

8.3 0.375E-05
5.333 0.54 13.3

5 Pu239 0.540 5.147 5.145 0.0020.01 56.19 1.2 230.6 O.1O4E-O3
Pu240 5.144 5.145 -.001 230.6 O.1O4E-O3

----- -—-------

Totals: 0.965 <--valid peaks only--> 100.37

DETECTOR CALIBRATION
Energy(MEV) = 4.083 + (0.0046)*Channel

Energy range (MeV): 4.083 TO 6.438
Efficiency = 0.2437 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total
Raw spectrum 49938.0
Smoothed 49937.6
Composite fit 48929.8
Residuals 1008.2

Analyzed by:

159

% Recovery
100.000
99.999
97.981
2.019

SLH2



Spectrum 5a5196.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 15740.3
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HNF-?w ~. ~

Raw Data Dump for
1 0. 0.

0.11 0.
21 0.
31 1.
41 1.
51 2.
61 1.
71 1.
81 1.
91 3.

101 0.
111 0.
121 0.
131 0.
141 4.
151 4.
161 2.
171 3.
181 6.
191 3.
201 14.
211 47.
221 575.
231 3564.
241 4.
251 4.
261 1.
271 25.
281 7.
291 101.
301 13.
311 4.
321 3.
331 7.
341 26.
351 306.
361 1113.
371 6.
381 2.
391 0.
401 0.
411 0.
421 0.
431 0.
441 0.
451 0.
461 0.
471 2.
481 6.
491 1.
511 0.

1.
0.
0.
0.
0.
1.
1.
0.
1.
1.
3.
0.
3.
0.
4.
0.
5.
3.

14.
67.

596.
3404.

3.
1.
1.

38.
16.
68.
16.
3.
2.
7.

25.
387.
1432.

0.
2.
1.
0.
1.
0.
1.
0.
0.
0.
1.
8.
0.
0.

AEA Svectrum:
o.”
0.
0.
0.
0.
0.
0.
0.
1.
1.
1.
1.
2.
2.
2.
1.
1.
3.
2.
5.

19.
79.

652.
2575.

2.
7.
6.

34.
23.
34.
41.
5.
8.

10.
37.

613.
1857.

4.
1.
0.
0.
0.
1.
0.
0.
2.
1.
1.
0.
1.

0.
0.
1.
1.
1.
2.
3.
1.
1.
1.
1.
0.
1.
0.
1.
3.
2.
1.
7.
8.

20.
90.

681.
1393.

3.
6.
5.

16.
20.
14.
25.
4.
5.
8.

54.
707.

2268.
3.
2.
1.
0.
0.
0.
2.
1.
0.
0.
5.
0.
2.

5a5196.CNF
o. 0.
0. 0.
0. 0+
o. 0.
0. 0.
0. 1.
3. 1.
3. 1.
2. 2.
1. 1.
1. 0.
1. 0.
1. 1.
1. 3.
1. 2.
1. 4.
1. 1.
1. 4.
3. 6.

11. 5.
21. 26.

118. 178.
883. 1132.
431. 104.

2. 1.
4. 8.
9. 10.
9. 4.

34. 55.
15. 13.
34. 25.
2. 7.
3. 4.

13. 11.
57. 70.

820. 805.
2376. 2013.

3. 0.
1. 0.
0. 1.
0. 0.
0. 1.
1. 0.
0. 0.
0. 0.
0. 0.
2. 0.
6. 1.
0. 1.
0. 0.

0.
0.
0.
2.
0.
1.
3.
1.
1.
1.
2.
0.
0.
2.
2.
1.
1.
3.
2.

10.
27.

222.
1511.

18.
6.
9.

10.
5.

67.
12.
26.
2.
4.

19.
105.
738.

1097.
3.
1.
1.
1.
1.
0.
0.
0.
0.
1.
2.
0.
0.

0.
0.
2.
0.
0.
0.
0.
0.
1.
2.
2.
1.
0.
1.
3.
1.
1.
2.
6.
8.

33.
293.

2139.
5.
5.
8.

11.
12.

105.
14.
19.
2.
4.

18.
122.
659.
366.

1.
0.
0.
2.
1.
0.
1.
1.
0.
3.
5.
1.
0.

0.
0.
1.
0.
3.
1.
1.
0.
1.
3.
2.
0.
1.
1.
2.
3.
3.
0.
3.
8.

38.
429.

2623.
2.
3.
8.

19.
12.

117.
10.
13.
2.
7.

19.
168.
708.
67.
0.
1.
3.
0.
2.
1.
0.
0.
0.
0.
4.
0.
1.

0.
0.
2.
0.
1.
1.
0.
1.
0.
0.
0.
1.
3.
1.
2.
1.
2.
4.
4.

17.
42.

495.
3201.

5.
5.
6.

26.
6.

119.
21.
6.
5.

10.
20.

221.
857.

7.
2.
1.
3.
0.
0.
0.
0.
0.
0.
3.
2.
1.
1.
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222-S Analytical Laboraratory
GENERAL ALPHA ENERGY A

Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
WL25548-BLNK-PU

File ID: 6a6198.CNF

HNF-twRtwo

NALYSIS

Counted on: 8/14/98 @19:32
Detector: AEA6
Geometry number: 1
Count time: 28810. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM
ID Initial Final Initial Final Initial Final
1 1936.6 1936.6 359.366 359.366 10.000 2.233
2 23.5 23.5 300.024 300.000 10.000 1.719
3 93.7 93.7 284.423 284.391 10.000 2.035
4 26.7 26.7 267.695 267.612 10.000 2.786

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid count %err
ID Isotope Frac EXP . Obs .
1

Diff. FWHM Rate clm @95
Pu236 0.921 5.755 5.745 0.0100.01

2
41.77 1.4

Pu238 0.011 5.487 5.472 0.0150.01 0.50 12.7
5.479 5.472 0.007

3
4

Tota

Th22 8 0.032 5.400 5.400 0.0000.01 1.46 7.7
0.012 5.323 0.01 0.54 13.6
----- ---------

s: 0.976 <-- valid peaks only--> 44.27

Tau
Initial Final

5.000 1.317
5.000 0.938
5.000 2.525
5.000 2.177

Activity
d~m uCi/ea
182.4 0.822E-04

3.0 0.134E-05
2.3 O.1O3E-O5
8.8 0.398E-05
2.3 O.1O4E-O5

DETECTOR CALIBW+TION
Energy(MEV) = 4.092 + (0.0046)*Channel

Energy range (MeV): 4.092 TO 6.447
Efficiency = 0.2336 CPM/DPM

(Data reduction compression factor: 1.)

Item
Raw spectrum
Smoothed
Composite fit
Residuals

TOTAL COUNT DATA:

Total
21781.0
21781.0
21256.0

525.0

Analyzed by:

162

% Recovery
100.000
100.000
97.590
2.410

SLH2



-.
I+NF-1644Rw. ()

Spectrum 6a6198. CNF
1 Legend: Raw= .... Modeled Peaks = 1,2,.., etc Display Max.: 10141.6

4
4
3
..3
2
2

1
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....................1 ......
...................................................................... 1

1............................... ...
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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.
0.
0.
0.
0.
1.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
3.
0.
0.
1.
1.
0.
2.
9.
9.

37.
5.

19.
3.

10.
13.
64.

809.
2056.

2.
0.
0.
0.
0.
0.
0.
1.
1.
0.
3.
1.
0.
0.

0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
2.
0.
0.
0.
1.
0.
0.
0.
0.
0.
3.
3.
0.
3.
8.
9.
9.

57.
9.

11.
3.
6.

19.
100.
643.
992.

1.
0.
0.
0.
1.
0.
1.
0.
0.
1.
5.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
2.
0.
2.
0.
0.
1.
2.
3.
2.
8.
8.
5.

108.
3.

14.
3.

11.
14.
95.

628.
256.

4.
0.
0.
0.
0.
1.
0.
0.
0.
2.
4.
0.
0.

0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
0.
1.
1.
1.
0.
1.
3.
1.
0.
2.
7.

23.
9.

139.
10.
5.
3.

12.
18.

166.
596.
40.
0.
2.
0.
0.
0.
0.
0.
1.
0.
2.
2.
0.
1.

6a6198.CIW
o.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
1.
0.
1.
1.
1.
2.
3.
2.
2.
3.

15.
10.

123.
6.
3.
3.

13.
27.

208.
822.

6.
1.
1.
1.
0.
0.
2.
0.
0.
0.
0.
4.
0.
0.

0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
0.
1.
0.
2.
3.
2.
0.
5.
0.
1.
2.

23.
14.
99.
7.
4.
3.

17.
29.

279.
1039.

2.
1.
0.
2.
1.
0.
0.
0.
0.
2.
0.
6.
0.
0.

164

0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
4.
3.
2.
0.
2.

31.
9.

47.
6.
0.
5.

10.
31.

427.
1383.

4.
1.
1.
0.
0.
1.
0.
0.
0.
0.
3.
4.
1.
0.

HNF-1644REv.o

o.
1.
1.
1.
0.
1.
1.
1.
2.
0.
1.
0.
2.
1.
0.
1.
0.
0.
1.
1.
3.
2.
3.
3.
2.
3.

45.
17.
24.
17.
3.
2.

21.
51.

620.
1908.

1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
1.

0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
1.
0.
0.
0.
1.
2.
2.
0.
2.
4.

19.
24.
7.

13.
2.

10.
15.
43.

728.
2558.

3.
1.
1.
1.
2.
1.
0.
0.
0.
0.
3.
0.
0.
1.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
0.
0.
1.
3.
2.
2.
6.
2.

23.
23.
6.

24.
2.

10.
21.
67.

870.
2558.

0.
1.
0.
0.
0.
2.
0.
0.
0.
0.
7.
0.
0.
2.
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HNF-1644 RN. o

222-S Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSIS

Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
S98T2346-SAM-PU

File ID: 7a7224.CNF

Counted on: 8/14/98 t!19:33
Detector: AEA7
Geometry number: 1
Count time: 28809. Sec

PEAK ANALYSIS

Peak Peak height Peak center Fwm’.l Tau
ID Initial Final Initial Final Initial Final Initial Final
1 1696.2
2 67.3
3 77.1
4 22.6
5 101.8

Peak
ID Isotope
1 Pu236

2 Pu238

3 Th228
4
5 Pu239

Pu240

AEA
Frac

0.836

0.043

0.028
0.013
0.051

-----

1696.2 362.623 362.623 8.000 2.373 4.000 1.155
67.3 304.191 304.174 10.000 3.311 5.000 1.171
77.1 287.853 287.667 8.000 2.183 4.000 1.947
22.6 270.704 270.342 10.000 3.394 5.000 1.535

101.8 229.870 229.866 10.000 3.137 5.000 1.671

PEAK RESULTS
Peak Error Limit: 30%

Peak Centroid Count %err
EXP . Obs . Diff. FWHM Rate c/m @95
5.755 5.760 -.0050.01 41.29 1.4
5.779 5.760 0.019
5.487 5.491 -.0040.02 2.12 6.2
5.479 5.491 -.012
5.400 5.415 -.0150.01 1.37 9.6

5.336 0.02 0.62 14.2
5.147 5.149 -.0020.01 2.51 5.7
5.144 5.149 -.005

---------

d/m
172.5
231.6
12.1
9.3
7.9
2.5

10.3
10.3

Totals: 0.970 <--valid peaks only--> 47.92

DETECTOR CALIBRATION
Energy(MEV) = 4.092 + (0.0046)*Channel

Energy range (MeV): 4.092 TO 6.447
Efficiency = 0.2442 CPM/DPPl

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 23712.0 100.000
Smoothed 23711.9 99.999
Composite fit 23007.1 97.027
Residuals 704.9 2.973

16S

Activity
uCijea

0.777E-04
O.1O4E-O3
0.544E-05
0.417E-05
0.356E-05
0.114E-05
0.463E-05
0.463E-05
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HNF-16#Rw.o
!,,! Spectrum 7a7224.CNF

1 Legend: Raw =.... Modeled Peaks = 1,2,.., etc Display Max.: 9145.1



Raw Data Dum~ for AEA S~ectrumz 7a7224.CNF
1

11
21
31
41
51
61
71
83.
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.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
3.
1.
4.
6.

33.
118.

4.
10.
6.

31.
31.
40.
40.
10.
17.
36.
94.

567.
1548.

0.
2.
0.
0.
0.
0.
0.
1.
0.
0.
2.
2.
0.
0.

0.
0.
1.
2.
1.
0.
0.
1.
0.
0.
1.
1.
0.
0.
0.
0.
0.
2.
0.
1.
2.

12.
51.
94.
2.
9.
4.

34.
31.
32.
49.
7.

14.
48.

111.
720.
1978.

2.
0.
0.
1.
0.
0.
0.
0.
0.
1.
4.
1.
0.
0.

0.
0.
0.
0.
2.
0.
0.
0.
0.
0.
1.
0.
1.
0.
2.
0.
1.
2.
1.
1.
4.

15.
31.
46.
2.
9.
4.

19.
37.
27.
62.
10.
25.
45.

132.
812.

2248.
1.
2.
1.
0.
2.
0.
0.
0.
0.
0.
6.
1.
0.

0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
1.
0.
1.
0.
0.
0.
2.
2.
6.
9.

44.
21.
4.
8.

12.
15.
36.
25.
88.
8.

29.
57.

146.
850.

0.
0.
0.
0.
1.
1.
1.
1.
0.
0.
0.
2.
0.
1.
1.
0.
1.
1.
2.
0.
5.

15.
63.
13.
2.
6.

12.
17.
71.
38.
91.
11.
19.
59.

207.
689.

1965. 1161.
1. 1.
0. 0.
2. 0.
0. 0.
2. 0.
1. 0.
2. 0.
0. 0.
0. 1.
0. 0.
2. 7.
1. 0.
0. 1.

0.
0.
0.
0.
1.
0.
0.
0.
2.
0.
0.
0.
0.
0.
3.
4.
2.
1.
3.
7.
4.

14.
54.
6.
2.
3.

16.
9.

79.
34.
52.
14.
33.
65.

188.
639.
445.

1.
0.
0.
1.
0.
0.
0.
0.
0.
1.
8.
0.
0.

0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
1.
0.
1.
0.
2.
1.
1.
5.
7.

28.
84.
1.
6.
9.

23.
18.

100.
45.
43.
15.
27.
61.

200.
605.
87.
0.
0.
0.
0.
0.
2.
0.
0.
1.
0.
5.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
1.
2.
0.
1.
0.
1.
4.
5.

27.
93.
0.
7.
9.

24.
18.

132.
28.
17.
13.
33.
67.

269.
749.

8.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
3.
0.
0.

1.
1.
1.
0.
0.
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222-S Analytical Laboraratory
GENERAL AL PHi ENERGY

Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
S98T2346-DUP-PU

File ID: 8a8180.CNF

Counted on: 8/14/98
Detector: AEA8
Geometry number: 1
Count time:

PEAK ANALYSIS

Peak Peak heiaht Peak center

ZNALYSIS

@19:34

28801. Sec

FWHM
ID Initial Final Initial Final Initial Final
1 1892.8 1892.8 364.055 364.055 10.000
2

2.231
76.9 76.9 305.670 305.667 8.000

3
2.209

88.3 88.3 289.254 289.141 10.000
4

2.126
23.5 23.5 271.758 271.669 10.000

5
3.264

121.3 121.3 231.460 231.460 10.000 3.418

Peak
ID Isotope
1 Pu23 6
2 Pu238

3 Th228
4
5 Pu239

Pu240

Totals:

PEAK RESULTS
Peak Error Limit: 30%

AEA Peak Centroid Count %err
Frac EXP . Obs . Diff. FWHM Rate cfm @95

0.850 5.755 5.754 0.0010.01 40.78 1.4
0.038 5.487 5.485 0.0020.01 1.80 6.7

5.479 5.485 -.006
0.029 5.400 5.409 -.0090.01 1.39 8.7
0.011 5.329 0.02 0.51 14.4
0.054 5.147 5.144 0.0030.02 2.60 5.5

5.144 5.144 0.000
----- ---------

0.981 <--valid peaks only--> 47.09

DETECTOR CALIBRATION
Energy(MEV) = 4.079 + (0.0046)*Channel

Energy range (MeV): 4.079 TO 6.434
Efficiency = 0.2245 CP1l/13PM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Tau
Initial Final
5.000 1.318
4.000 1.118
5.000 2.746
5.000 2.365
5.000 2.691

Total % Recovery
23042.0 100.000
23041.8 99.999
22604.6 98.102

437.4 1.898

Activity
dlm uCi/ea
185.4 0.835E-04
11.2 0.503E-05
8.6 0.385E-05
8.7 0.393E-05
2.3 O.1O3E-O5

11.6 0.522E-05
11.6 0.522E-05

Analyzed by:
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