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HANFORD ANALYTICAL LABORATORY OPERATIONS

TANK 241-S8-304, GRAB SAMPLES,;
3045-98-1, 304S-98-2, 304S-98-3 and 304S-98-4
ANALYTICAL RESULTS FOR THE FINAL REPORT

This document is the final report for tank 241-S-304 grab samples. Four grab samples were
collected from riser 4 on July 30, 1998. Analyses were performed in accordance with the
Compatibility Grab Sampling and Analysis Plan (TSAP) (Sasaki, 1998) and the Data Quality
Objectives for Tank Farms Waste Compatibility Program (DQO) (Mulkey and Miller, 1998).
The analytical results are presented in the data summary report (Table 1).

None of the subsamples submitted for differential scanning calorimetry (DSC), total organic
carbon (TOC) and plutonium 239 (Pu239) analyses exceeded the notification limits as stated in
TSAP (Sasaki, 1998).

Appearance and Sample Handling

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

The TSAP (Sasaki, 1998) stated that the four grab samples should be combined into a single
composite sample and analyzed. After 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. Visual observation indicated that the sample
was a clear yellow liquid with less than one percent rusty-brown solids. No organic layer was
observed. This sample was submitted to the laboratory for analysis of inorganic analytes and
radionuclides.

3048-98-2

This sample was collected at a depth of 410 inches. Visual observation indicated that the sample
was a clear yellow liquid with five percent rusty-brown solids. No organic layer was observed.
The entire sample was archived for future analyses.
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304S-98-3

This sample was collected at a depth of 410 inches. Visual observation indicated that the sample
was a clear yellow liquid with less than one percent rusty-brown solids. No organic layer was
observed. The entire sample was archived for future analyses.

304S-98-4

This sample was collected at a depth of 410 inches. Visual observation indicated that the sample
was a clear yellow liquid with less than one percent rusty-brown solids. No organic layer was
observed. The entire sample was archived for future analyses.

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

3045-98-1 | 7/30/98 | 7130098 410 <1% | Clear yellow liquid; no organic layer.
3048-98-1 7130/98 7/30/98 410 5% Clear yellow liquid; no organic layer.
3048-98-1 7/30/98 7/30/98 410 <1% Clear yellow liquid; no organic layer.
3045-98-1 7/30/98 7/30/98 410 <1% Clear yellow liquid; no organic layer.

Analytical Results Summary

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

Differential Scanning Calorimetry (DSC)

The DSC analysis was performed in duplicate on direct subsamples. The exothermic energy
based on dry weight of subsample was calculated for all subsamples. The average of the TGA
results for each subsample was used in the dry weight correction for that subsample. Since the
samples did not exhibit exothermic energy, the calculation for the Relative Percent Difference
(RPD) is indeterminate because of the division by zero. Due to the way the database performs
calculations, zero divided by zero is reported as “0.0". The standard recoveries were within the
required limits of 80% - 120% and the RPDs were less than 30%.

TGA - Thermogravimetric Analysis

The TGA analysis was performed in duplicate on direct subsamples. Typically the TGA results
are determined by summing the weight loss steps which occur below 250°C. More information
may be obtained by examining the raw data. The standard recoveries were within the required
limits of 80% - 120% and the RPDs were less than 20%.

4
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Specific Gravity (Sp.G.)

Specific gravity analysis wﬁs performed in duplicate on direct liquid subsamples. The standard
recoveries were within the control limits of the laboratory and the RPDs were less than 20%.

.p[[

The pH analysis was performed on in duplicate on direct liquid subsamples as indicated by a blank
in the aliquot class (A#) column in Table 1. The results were as follows: sample 9.030 and
duplicate 9.040. The standard values for this analysis were within the required limits and the
RPDs were less than 20%. ’

OH

The OH analysis was performed on direct subsamples of liquid samples as indicated by a blank in
the A# column in Table 1. The standard recoveries were within the required limits of
80% - 120% and the RPDs were less than 20%.

IC - Ion Chromatography

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

The required analytes were fluoride (F), chloride (CI), nitrate (NOy), nitrite (NO,), phosphate
(PO,?) and sulfate (SO,?). The results for bromide (Br) and oxalate are considered
“opportunistic” and are provided in Appendix A. There are no customer defined QC parameters
for Br" and oxalate and any anomalies in those results are not discussed.

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

ICP - Inductively Coupled Plasma Spectrophotometry

The liquid subsamples were prepared for analysis by an acid adjustment of the direct subsample.
This is indicated by a "D" in the A# column in Table 1. The results for the ICP analytes are
included in Table 1. However, the QC review discussed in this report is limited to aluminum (Al),
chromium (Cr), iron (Fe), manganese (Mn), sodium (Na) and zirconium (Zr). All other analyte
results are presented in Appendix A. These results are considered “opportunistic” and do not
have customer defined QC parameters. Therefore, any anomalies in those results are not
discussed in this report.
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Matrix spike recoveries 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 digestion spike
analysis was performed as an additional instrument performance check. The post digestion spike
recovery was within the 75% to 125% control limits (101.8%). This recovery is presented in the
raw data.

The Na results were more than four times the concentration of the spike added. This high Na
concentration made it difficult to add sufficient spike to perform a meaningful analysis.
Therefore, the assessment of the accuracy of the measurement for this analyte was also made by
comparison of the sample results to those of a serial dilution of the sample. The serial dilution
was performed by preparing and analyzing an additional five-fold dilution of the sample. The
result obtained from this analysis should be within +10% of the undiluted sample result. The
results of this comparison are presented in Table 3 and indicate the accuracy of this analysis was
acceptable.

Table 3: ICP Serial Dilution Results

Na

3045-98-1
(S98T002346)

Percent Difference = [ABS(Sample - Serial Dilution)})/Sample] X 100

TIC/TOC - Total Inorganic/Organic Carbon

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

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

The blank is considered a reagent blank. The value was within the acceptance limits and all
results were corrected for the concentration found in the blank.
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A triplicate analysis was performed due to the large difference between the sample and duplicate
results. The results are presented in Table 4. }

Table 4. Triplicate Results for TIC/TOC Analyses

598T002346 1.63E+2 1.824%
<4.0E+1 0.0%

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

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

The liquid subsamples were prepared for analysis by an acid adjustment of the direct subsample as
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%-120% and the spike recoveries were within the required limits of
75%-125%.

Radi lide Anal
GEA - Gamma Energy Analysis

The gamma energy (GEA) analyses were performed'in duplicate on direct subsamples for the
liquids as indicated by a blank in the A# column in Table 1.

The results for the GEA analytes are included in Table 1. However, the QC review discussed in
this report is limited to ™’Cs. All other analyte results are presented in Appendix A. These results
are considered “opportunistic” and do not have customer defined QC parameters. Therefore, any
anomalies in those results are not discussed in this report.

Actual detection limits for GEA analytes are not currently available. The latest GEA software
does not report a minimum detectable activity (MDA). If an analyte is reported as “less than”, the
value reported is the detection limit. The standard recoveries were within the required limits of
80%-120% and the RPDs were less than 20%.
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%Sy - Strontium 90

%Sr analysis was performed in duplicate on dlrect subsamples as mdlcated by a blank in the A#
column in Table 1.

A small amount of *Sr contamination was found in the preparation blanks. The levels of
contamination are inconsequential when compared to the results for the samples. These
contaminants do not impact sample data quality. The standard recoveries were within the
required limits of 80%-120% and the RPDs were less than 20%.

Am - Americium 241

2 Am analysis was performed in duplicate on direct subsamples for the liquids as indicated by a
blank in the A# column in Table 1. The standard recoveries were within the required limits of
80%-120% and the RPDs were less than 20%.

294py - Plutonium 239/240

Z97240py analysis was performed in duplicate on direct subsamples for the liquids as indicated by a
blank in the A# column in Table 1. The standard recoveries were within the required limits of
70%-130% and the RPDs were less than 20%.

C ibility P C

DSC - Differential Scanning Calorimetry - Energetics Decision Rule

For waste compatibility energetics decision concerns, the exotherm/endotherm ratio of the liquid
samples is evaluated. This ratio must be less than one (1). The 304S-98-1 grab sample did not.
exhibit any exotherms (the results were zero), therefore, the calculated ratio will also be zero (less

than one).
Nitrate (NO,), Hydroxide (OH') and Nitrite (NO,) - Corrosion Decision Rule
The Corrosion Decision Rule does not apply to the samples from this tank.

Plutonium (3¥***Pu) - Criticality Decision Rule

9240py analysis was performed to evaluate criticality safety for waste transfers. This analysis was
performed in duplicate on direct subsamples of the drainable liquids. The results for the
subsamples were below the lower criticality prevention limit of 6.2 E-2 Ci/mL (0.001 g/L) stated
in the compatibility DQO. v
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Uranium (U) - Criticality Decision Rule

U analysis was performed in duplicate on direct subsamples to evaluate criticality safety for waste
transfers. No attempt was made to reconcile the U concentration with the ®*Pu equivalents.

Procedures

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

Table 5. Analytical Procedures

DSC Liquid N/A LA-514-114 Rev. D-1

TGA Liquid N/A LA-514-114 Rev. D-1

Sp.G. Liquid N/A LA-510-112 Rev. D-1
ic Liquid N/A

LA-533-105 Rev. E-0

ICP Liquid LA-504-101 Rev. E-0 LA-505-161 Rev. C-2
ICP/MS Liquid LA-504-101 Rev. E-0 LA-506-101 Rev. A-1
TICTOC Liquid N/A LA-342-100 Rev. F-1

pH Liquid N/A LA-212-106 Rev. C-2

OH Liquid N/A LA-211-102 Rev. D-0

GEA Liquid N/A LA-548-121 Rev. F-0
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%Pu Liquid N/A - LA-953-104 Rev. B-0
Am Liquid NA LA-953-104 Rev. B-0
0Sr Liquid N/A LA-220-101 Rev. E-3

Abbreviations:

N/A = not applicable (these are direct samples)
DSC = differential scanning calorimetry

TGA = thermogravimetric analysis

Sp.G. = specific gravity

OH =hydroxide

ic = jon chromatography
Icp = inductively coupled plasma
ICPMS = inductively coupled pl /mass sp Py

TOC  =total organic carbon .
TIC = total inorganic carbon
GEA = gamma energy analysis
08¢ = strontium 90

%Py = plutonium 239

“Am = americium 241
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15-3ep-1998 14:11:35 Page:
1-0002-1

Table 1. Data Summary Report.

§-304 GRAB

IRISER: 4

' SEGMENT #: 304S-98-1

SEGMENT PORTION: Supernat:
Sample# __R|A#|Analyte Unit Standard % Blank Result| Duplicate)l _Average| RPD X|Spk Rec X| Det Limit|Count ErrX
$981002346 DSC Exotherm Dry Calculated [Jouies/g Dry n/a n/al 0.00e+00] 0.00e+00] 0.00e+00] 0.00 n/a n/a n/a
$981002346 |DSC_Exotherm on_Perkin Elmer [Joules/g 99.16 n/al__0.00e+00] 0.00e+00] 0.00e+00] 0©.C0 n/a n/a n/a
[S08T002346 OH- by Pot. Titration ug/mL 97.67| __ <42.00] < 42.00 <4z n/al__n/a n/a %2.00 n/al
$987002346 | 1pH Direct pH 99.88 n/a 9.030] 9.040 9.035 211 n/a] 1.00e-02 n/a
|$981002346 Specific Gravit 1Sp.G. 100,0 nfal 9.74e-01] 9.88e-01] 9.87e-01 243 n/al 1.00e-03 n/a|
15981002346 % Mater by TGA on Perkin Elmer|X -98.62 n/al 99.54 99.27 99.41 227 n/a n/a)
1$987002346 TIC by Acid/Coulometry ug/m 93.85 2.800] 1.63e+02 164.0 163.5 .61 102.0 n/al
[S98T002346 TOC by Persul fate/Coulomet, ug/mC 95.00]  10.60] < 40.00 .0 l_\él a[  92.80[ n/a
S98T002345 Strontum-89/90 High Level  uCi/mL [ 101.0] 2.06e-06] 1.40e-03] 1-45e-03] 1.43e- —:“E 1 n/al_2.06e-06] 1.84E+00
[SOBT002346 Pu-239/240 by TRU-SPEC Resin JuCi/nk 104.5] <2.90e-06] b.43e-06] b5.66e-06] 5.55e-06] 4.15 n/a [ 5.82e+00]
$987002346 by ICP/MS AcidD159Tug/mb n/a| <3.19e-05| <6.42e-03] <6.42e-3 n/al _n/a n/a n/a
S981002346 ug/ml n/al <1.67e-05] <3.35e-03 -35e-3 gsa n/a n/s n/a
S987002346 ug/mL n/al <1.42e-05| 1.11e-01] 1.07e- .00e-01] 3.67 n/a n/al
$987002346 [Uranium-236 by ug/ml n/a| <1.62e-05| 6.80e-03| 6.80e-03] &.80e-03] 0.00] n/a n/al
$987002346 _ [A lUranium-238 by ICP/MS AcidD159]ug/mL 104.5] <2.52e-0! 13.28 13.20 13.26 Nl 01.0 n/a
S981002346 D _|Aluminium-1CP-Acid Dil. Ug/mC 98.00] <5.00e-02 9e-01] - 1.28e-01| 1.29e-01] 0.78]  94.60] & n/a
S98T002546__|D_| Chromium-1CP-Acid Dil. ug/mL 97.80] <1.00e-02 4.350 4.270 4.310] 1.86]  88.60 n/e]
$981002346 ID [Iron-ICP-Acid Dil. ug/mL 5.60 _< .00e-02 2.560 2,520 2.540 .37 100.01 5 n/a

L $987002346 D [Manganese-1CP-Acid Dil. ug/mL 7.20] < .84e-02 .05 93.20] 1 n/s
[6p) $981002346 1D [Sodium-1CP-Acid Dil. g/mb 08.0 _< 382.5 -40] -3.330e2| 1 n/a

$981002346__ |D_[Zirconium-1CP-Acid Dil. ug/m 99.00] <1 n/al _n/a 96.50 n/a
$981002346 Fluoride-IC-Dionex 4000[4300 ug/mL .50] < 11.82 .08 96.95 n/a
$987002346 Chloride-IC-Dionex 4000/4500 {ug/mi 7.96] < 8.388] 2.15 100.5 n/a
$987002346 INi rite-1C - Dionex 4000/4500 jug/mi. 7.79} < h/a n/a| 95.02 n/a
5981002346 Nitrate by 1C-Dionex 4000/4500]ug/mt 4. 113.5] 0.88] 100.7 n/a|
[S981002346 Phosphate-1C-Dionex 4000/4500 [ug/mL 00.6} <1.20e- 114 6.830 6.9 4.02 89.21 n/a
8981002346 Sul fate C-Dionex 400074500 ug/mL 7.00] <1.38e- 15.88 17. 16.79] 10.7 99.53 %
5987002346 Cesium-137 by GEA uCi/ml 97.12] <7.4%e-05] 2.42e-02] 2.47e-02] 2.44e-02 .04 n/a n/a 1.
15987002346 Volume X Settled Solids X n/a n/al < 1.000 n/al . n/a a n/al_1.00e-01 L‘é“
$981002346 | [Am-241 by Extraction uCi/ml 92.95 3e-06] 9.47e-06] 8.85e-06] 9.13e-06] 6.13 n/al 3.76e- -98E+00

0 °A34 ¥¥91-dINKH
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CHAIN-QF-CUSTODY RECORD FOR CPO

({1} Sampls Number {2) Suparvisor/Sampler D
{9) Seal Intact Upon Release? No
Zouf- 98- 2 SnES J)(.:(’o[)’ é,m, M M
({3) Tank [4) Riser {6) Cask/Pig Serial No. 7
S-%0 ¢ 5{ 7',‘,_:‘ - 110) Seal Intact Upon Receipt? mm e
[(6) Shipment Desctiptions 17} Sampling Dats Y N *
OO |VSlNmmARSMSTANE e O
 Lithium Bromide cansistent with this cecar loc
A. Waork Package Numbat IS - eﬁ -Q00k 2. )
(12) Labaratory Commants:
B, Cask/Pig Seal Number , Z 25-’8
FisTooz 347

C. Date Samnple Collected

D. Tims Sample Collscted

7-30-9%
10¥Y

Concentration
- X-Ray

« Pertial Sample

- Ratclaved Partial Sample Stroke Length

1(8) fisld Cammants:

N
ol

0°A3Y ¥P9L-4NH

TN

{14} Raceived By [Sign and FRINT)

BIN T ar /S

{16) Date/Time {16} Raceivet Comments

R
Z- 32 )

(Slgn and PRINT]

SN NS 5

(18] Date/Time {20} Receiver Comments

(21) Relinquished By {Sign and PRINT)

$22) Hecsived By (Sign and PRINT)

125] Relinquished By {Sign and PRINT)

126 Racsived By {Sign and PRINT}

(23} Dats/Tima (24) Recslvar Comments

{27} Date/Time (28) Roosiver Commants

DISTRIBUTION: Origlnel - L y

Copy -

BC-8001-328 (07/971

tA DT YA ITT

vver wa -

- R




CHAIN-OF-CUSTODY RECORD FOR CPO

{1} Sample Numbar 12} Sypsnvisor/Sampl .
. {9) Saal Intact Upon Relsase? No
S045-97-3 | Upas Dbl A4 o
(3} Tank {4) Riger {5) Cask/Pig Serial No.
- {10) Seal Intact Upon Rocaipt? No
S-30¢ &-3 |
{8} Shipmsnt Rsscription: {7} Sampling Data Y N .
0 D {11} Seal Numbsmg ICask[l‘Ig?S:E:IIAIi léu;ma‘e’r) D No
- Lith consigtent s racor oc
. A. Wark Packags Number w'9/' Mé 2~
[12) Leboratory Comments:
~C Amount
B. Cask/Pig Seal Numbsr /Z 25 7 §qg"~oo 1’3({ {
Concenttation
C. Date Sample Collacted 7‘ 30 - 72 . e
- X-Ray &
0. Tima Sample Collectad /0 V 2 ] ~ Partial Sampla
- Retrioved Partial Sample Stroks Length
18} Fletd Comments:
L
2
o
g
N n
" 3
(=]

N

quished By (Sign and PRINT}

{14) Racsived By {Sign and PRINT)

(15) Date/Time {16} Receivar Commonts
s.'s2 7

2-32- ¢t

[§ 9)/ Date/Tima {20} Raceiver Comments

/0
7-30°9%]

{23} Ralinqulshed By {Sign and PRINT)

(23) DatefTime (24) Recelvar Cemments

145} eINQUSINBO B (D1GN BNG FIUNT)

(26) Racaived By (Sign and PRINT)

(27) Date/Time {28} Raceiver Commants

DISTRIEUTION: Origlnal - L Yy Copy- o

BC-8001-326 (07/97)

T /"N /TT

YUY TOON

— o o p



DISTRIBUTION: Originail - L Y

Copy +

CHAIN-OF-CUSTODY RECORD FOR CPO i
{1} Sample Number |2)ﬂgwlsnrfSnmpT \H‘ [:I
19) Sea! Intact Upon Release? Yes No
SoYs- 98- 4 N W .
(3} Tank (41 Risar {5} Cask{Plg Serlal No. D
{10} Seal intact Upon Recsipt? Yes No
S-S0y 7 &-7 &
{6} Shipment Description: (7) Sempling Data Y N .
D B (11} Seal ]Numbu(d Ar:d["ﬂcasklﬂ‘%sfgllkliléuanlg:!’ &Yes ’ DND
-, Uthium Bromide conslstent with this recor ol
A, Work Package Numbar b3S~ 9 5//000‘ [
{12} Labaratory Commants:
B. CaskePig Seal Number 122¢0 §q “XToO2 >4 ‘i
£ Concantration
C. Date Sample Collected 7-30- ?/ A (
- X-Ray 3
D. Time Sample Collected / a 7 2 - Partia} Sample
- RAatrieved Partial Sample Swoke Length
{8) Field Commants: -
Z
I
-
B
IS h
(=]
[
(14) Recelvad By (Sign end PRINT) (16} Datei/Tima 116) Receiver Commants
)55
Fich D J 57 Al 2230 7
{18) nacewud By (Sign and PRINT] {19) Date/Tima (20} Recelver Comments
\J\ 5
Ot 7-30 9«
121} Relinquished By {Sign and PRINT) 122) Heoelvsd By (Sign and PRINT} {23) DalefTime {24) Receiver Commants
\
{25) Relinquished By {5ign and PRINT) {26) Received By {Sign and PRINT} (27} Date/Tima [28) Recelvesr Commants
BC-8001-326 (07/97}

AT ITERTTT

LT TN M

P




HNF-1644 REV. O

SAMPLE HANDLING

23




HNF-1644 REV. O

THIS PAGE INTENTIONALLY LEFT BLANK

24



N

Py
worklistrpt Version 2.1 05/15/95

HNF-1644 REV. 0

7RSS LABCORE Data Entry Template for Worklist# 25231
Analyst: S{E Instrument: NONE Book # .
Method: LA-519-151 Rev/Mod _F~ ()
Worklist Comment: S304 GRAB, @BRKDWN1, tdm

GROUP  PROJECT $ TYPE SAWPLE# RA —-om-n- TEST------ MATRIX ACTUAL _ FOUND DL UNIT
98000438 S-304 GRAB 1 SAMPLE  S9BTO02346 O  GBRKDWN1 DOSERATE  LiaUID _ N/A ool mrad/hour
98000438 S-304 GRAB 1 SAMPLE  S98T002346 O  aBRKDWN? SEALNUM  LIGUID _ N/A jggi;

98000438 $-304 GRAB 1 SAMPLE $987002346 0 @BRKDWN1T ETCHNUM LIQUip N/A . Eéng[*‘c/)g-—/

98000438 $-304 GRAB 1 SAMPLE  S9BT002346 O  BRKDWN1 APPEARO2  LIQUID _ N/A c&@(

98000438 S-304 GRAB 1 SAMPLE  SOBTO02346 O  @BRKDMNT SAMPAMTZ  LIGUID __w/A /RS~ n
98000438 §-304 GRAB 1 SAMPLE $98T002346 0 @BRKDMN1 STLstbo1  Liaup _ wa X / %Mé/mu
98000438 $-304 GRAB 1 SAMPLE $98T002346 0 @BRKDWN1 COLOR-01 LIQuiD N/A %//ﬂ)

98000438 $-304 GRAB 1 SAWPLE  S98TO02346 O  @BRKDWN1 oRGvOLOZ  L1aUID _ /A Sl Q. L
98000438 $-304 GRAB 2 SAMPLE $98T002347 0 @BRKDWN1 DOSERATE LIQUIP N/A zgle mrad/hour
98000433 §-304 GRAB 2 SAMPLE  S9BTO02347 O  GBRKDWN] SEALNUM  LIQUID _ N/A /ﬁ;&{g

98000438 $-304 GRAB 2 SAMPLE $987002347 0 @BRKDWN1T ETCHNUM Liauip N/A Wﬁgkz

98000438 $-304 GRAB 2 SAMPLE $98T002347 0 2BRKDWNT APPEARDO2 LIQUID N/A ( &4 12_,

98000438 $-304 GRAB 2 SAMPLE S$98T002347 0 ABRKDWN1T SAMPAMT2 LIQUID N/A “ 2‘2 mL
98000438 §-304 GRAB 2 SAMPLE  S98T002347 0  @BRKDWN1 STLSLDO1  LIGUID _ N/A o) &‘&A? M}W
98000438 $-304 GRAB 2 SAMPLE $987T002347 O ABRKDWN1 COLOR-01 LIQUID N/A %2@2:2 !

98000438 S-304 GRAB 2 SAMPLE  S98T002347 O  @BRKDWN1 ORGVOLOZ  LIQUID __N/A M/ n
98000438 $-304 GRAB 3 SAMPLE  S98TO02348 O  GBRKDWN1 DOSERATE  LIGUID __ N/A [glg mrad/hour
9800048 5-304 CRAB 3 SAWPLE  S9BTOOZ38 O  GBRKDWNI SEALNM  LlaUD _ WA JRAZDYS

Data Entry Comments:

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

25



- HNF-1644 REV, 0

worklistrpt Version 2.1 05/15/95 Page: 2
07/31/98 08:38 ; o

LABCORE Data Entry Template for Worklist# 25231
GROUP PROJECT S TYPE SAMPLE# RA ------- TEST-=---- MATRIX ACTUAL Fourg%m UNIT

98000438 S-304 GRAB

w

SAWPLE  S98T002348 ©  BRKDWNT ETCHNUM  LIQUID __ N/A % o 0 e

98000438 $-304 GRAB SAMPLE §987002348 0 ABRKDWNT APPEAR0OZ LIQuiD N/A

w

SAMPLE $987002348 0 ABRKDWN1 SAMPAMTZ LIQUID N/A }2—5 mL

SAMPLE  S98T002348 O  GBRKDWN1 STLSLDO1  LIQUID N/A ) Wrm

98000438 $-304 GRAB

w

98000438 $-304 GRAB

w

98000438 $-304 GRAB 3 SAMPLE $987002348 0 QBRKDWN1 COLOR-01 LIQUID N/A %z(g é( 1s) 242

98000438 S-304 GRAB 3 SAMPLE $98T002348 0 QBRKDWN1 ORGVOLO2 LIQUID N/A mL
=1k

98000438 S-304 GRAB 4 SAMPLE $987002349 0O @BRKDWN1 DOSERATE LIQUID N/A /.2 mrad/hour

SAMPLE S98T002349 O  @BRKDWN1 SEALNUM L1QUID wa | 2200
SAMPLE  S98T002349 O  @BRKDWN1 ETCHNUM  LIQUID __ N/A 5’504’?(? ’4/’

SAMPLE $98T002349 0  @BRKDWNT APPEARO2  LIQUID N/A m

98000438 S-304 GRAB

~

98000438 S-304 GRAB

~

98000438 S-304 GRAB

~

SAMPLE $98T002349 0 ABRKDWN1T SAMPAMT2 LIquip N/A /Qé/ mL

SAMPLE $98T002349 O  @BRKDWN1 STLSLDOT  LIQUID N/A 4@3#75]@%7/)
N/A
M  w

9800438 S-304 GRAB

o~

98000438 $-304 GRAB

-~

98000438 S-304 GRAB SAMPLE §98T002349 0 @BRKDWN1 COLOR-01 LIQUID

~

98000438 S-304 GRAB SAMPLE $98T002349 O QBRKDWNT ORGVOL0O2 L1QuID

N

Final page for worklist # 25231

Wit Lol (=7

Ahnalyst blgylatl@

Data Entry Comments:

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

26
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MMV RAJO Vd.00 AL 9fZl140 2B HALL
@oo1

HNF-1644 R
worklistrpt Version 2.1 05/15/95 EV.0 Page:

1

snissosizy ABCORE Data Entry Template for Worklist# 25538
Analyst: JI8 Instrument: DSCO _ 3 Book # [&. NiY-B

Method: LA-514-114 Rev/Mod _{-
Worklist Comment: S-304 GRAB, DSC-03, Run under nitrogen. skm

GROUP  PROJECT s TYPE SAMPLE# RA ~-om- TEST--- - WATRIX ACTUAL - FOND oL UNIT

1 s DSc-03 L 2845 282K win  seutessa
98000438 $-304 GRAB 2 SAWPLE  S9BTO02346 0 DSC-03 Tl A O Joutes/g
98000438 S-304 GRAB 3 DUP $9BT002346 0 DSC-03 uwn _ Q0O N/A__ Joules/o

Final page for worklist # 25,538
N TUN S 1/8/5¢

Analysf Signature Date Analyst Sign«:fure Date

Valideted of 0 W

Data Entry Comments.

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

. 29



o8

curve 1:. DSC
File infor INDO52601 Wed Aug 26 06:40:33 1998
Sample Weight: 20.400 - mg ) R ST THAT
- f CHNOLOGIST/ CHEMI
= ' £ LOW REPRE&;ENTS CHEMICALTE 2
S0 1A (S‘gl‘\\iAé\T_g?EEDBIEIERiHED THE CAUBRATlON/ANALYS%S ON PAGES 30 2 L
o LW e ——— R _,...__,‘.__.._,,_.,.._._w.,..w.._w—_l N
ioXt 156.433 °C
125.0 = - ‘
CoxXe 162.266 °C- _ .
\ Pesk 169.381 °C i
100.0 Jr Area 575.385 md
A 28.206 J/g '
Height 54.478 mi .
z onset 156.937 °C
E P
5 .
i
3
©
2

-50.0 -
e e Y

R e ' e e e
140.9 145.0 150.0 185.0 160.0 165.0 . 470.0 175;.0 180.0

Temperature {°C) JI SOLBRACK /
PERKIN—ELMERQ%M
7 Series Thermal Analysis System
1998

TeEmR3: 180.0 €
Wed Aug 26 06:54:55

N2, EXOTHERM DOWN

TEMPA: 440.0 C TIMEL: 0.0 min RATEL: 10.0 C/min

0 A3 #191-4NH

SR/TS/R0

CVTTIZLE XVd #¢€:80

TIVH 42

50007



Cimye 1: DSC

File info: SAMOB2606 Wed Aug 26 14:36:38 13998

e |

Sample Weight: 9.700 mg
5987002346 ’
300.0 X1 42.933 °C
X2 117.600 °C
275.0 4  Peak 107.306 °C
500 Area 20573.327 md
’ A 2120.962 J/g.
225.0 4 Height 245.567 nW
= Onset g95.242 °C
E  200.0 -
=z
S 175,04
1
B 150.0 -
LW = i
T
125.0 A
100.0 = /
50.0 =
25.0 -

N2 10C/min

TEMP4: . 35.0 C
TEMP2: © 500.0 C

L._,_T R e R

TIMEL:

100.0 200.0

0.0 min RATEL: 10.6 C/min

e

300.0

Temperature (°C)

i
e g e -

400.0

JI SOLBRACK

PERKIN-ELMER .

7 Series Thermal Analysis System
Wed Aug 26 14: 40: 42 1998

0°A3Y vv91-4NH

QB/IL/80

CPITZ2e XVd 8¢€:80

TIVH 42

£00 0
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worklistdata2 Version 1.0 05/15/96
09/15/98 09:39

LABCORE Completed Worklist Report for Worklist# 26200

HNF-1644 REV.0 Page:

1

Analyst: ppb Instrument: DSCO Book#: _

Method: LA-514-113  Rev/Mod ) /
Worklist Comment: S304 DRYDSC LIQUID JRO

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
I SAMPLE " - 'S98T0D02346; 0:: ¥ 5 iDSCE0Z LETQUI S L A ) ’ Joules/g bry
2 pup S98T002346 0 0SC-02 LIQUID [} 0 0.000 RPO

Final page for worklist# 26200

@llnkilee /s Wﬁ 2158

}ﬁalyst Signature Date 7/ ignature Date

Reviewer Signature Date

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

33




HNF-1644 REV. 0
worklistdata2 Version 1.0 05/15/96 ’ Page:
09/15/98 13:41

LABCORE Completed Worklist Report for Worklist# 25539

Analyst: jis Instrument: TGAO3 Book#: 103N8A

Method: LA-514-114  Rev/Mod D - /

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

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
187D . 0 TGA-03 LIQUI'ﬁ 59480} 58.58% 98.620.% Recovery
2 SAMPLE  $987002346 0 T6A-03 LIQUID N/A 99.54 %

3-BUP. S98T002346 -0 " FIGA=08%1 v i BIQUIDL 7 2 199 76a 9927+ . RTERPD.,

Final page for worklist# 25539

e 27 4/3/?5
nalyst Signatur: Date Analyst Signature Date

EZ el Uy, ?/5/%
Wewer Signature ’

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




12/19/13 06:00 FAX

worklistrpt Version 2.1 05/15/95 » HNF-1644 REV.0 1Page:

08/26/98 08:13

LABCORE Data Ent_fy Template for Worklist# 25539

I

Analyst: A Instrument: TGAO _J Book # /03844
Method: LA-514-114 Rev/Mod _[)-/
Worklist Comment: S-304 GRAB, TGA-03, Run uader nitrogen. skm

GROUP  PROJECT S TYPE SAMPLE# RA -eoomes TEST--~2-~ MATRIX ACTUAL  FOUND DI, T
1 sT0 . T6A-03 van 594 5858 NA %

98000438 S-304 GRAB 2 SAMPLE  S9BT002346 0 T6A-03 nwn s 94.5Y %

98000438 §-304 GRAB 3 DUP 987002346 0 T6A-03 v 9954 499.2F _wn

Final page for worklist # 25539

Analyst Signature Date

Data Entry Comments.:

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

35



Curve 1: TGA

File info: TER0B2601 Wed Aug 26 06: 59:34 1998

Sample Weight: 43.612 mg ’

103N8-A STD SiGN
) COMPLETED/VERIFIED THE CALIBRAT!ON/ANALYSIS ON PAGES “Q_TO

X1 19.829 °C o e »-»-_VM.,_.,‘,,_?
X2 296.779 °C | |
99.839 Wt. %

100.0 +

Y2 .263 Wt. H

9.0 AY

% : ;

. 80.0- '
2 :

=
£
ot 70.0 ~
o~ H
N ;
w =

&P :
60.0 =
50.0 <

40.0 - ,

.,_T_V___,_,_. _.’_.», —_—— T_._.-_. — ,I__.__ .A_.IA._‘,,._,. .‘....I,,._.__,_.,_.____.!,_____A_QT_,,..... ..._.I_.,_,,,,___. AT_,,”.A..__...T_,W,_,,,__A

) 50.0 100.0 150.0 200.0 250.0
40C/MIN N2 ) Temperature (°C) JI SOLBRACK bt
TEMPL 350 C VIMEL: 0.0 min RATEL:  10.0 C/min PER«(IN ELMERQJ#
EMP2 30v.0 series inermal Analysis :\ystgm

Wed Aug 26 07: 05: 38 1998

TURE BELOW REPRES ENToCHFVICALTECHMOLOCIST/CHENIST HAT

0 'A34d v¥9L-4NH

eT1/61/21

Xvd 00:80

2000



Curve 1. TGA
File info: SAM0B2506 Wed Aug 26 14:29: 38 1998
Sample Weight: 10.108 mg

S98T002346
i ey
120.0 4 X1 20.623 °C :
100.0 e X? 144,225 °¢
99.894 Wt. ¥
9.0+ v2 0.354 Wt. %
oy -99.542 Wt. %
80.0 < ;
®  70.04
i
£ 60.0- \\
e H :
5 50.0-
e 40.0 j \ ?
N a0 4 s
20.0 -
;
10.0 4
0.0 - | }
-10.0 - o | . | o i

100.0 200.0 300.0 400.0

10C/MIN N2

EMP1: [+ C TIMEL: o. TEL: o. 1
TEI’:;E. sngn IMEL O min RATEL: 10.0 C/min

Temperature (°C)

dg SOLBRACK

QK TN-Ct uco

7 Series Tié}‘mal Analysis System
Wed Aug 26 14:31; 14 1998

0 'A3Yd v¥91-ANH

eT/86T/31

Xvd 10:80

00



Curve 1: TGA
File info: SAMOB2607 Wed Aug 26 15:37:03 1998
Sample Weight: 10.023

mg

S9BT0023460UP
S - S
110.0 4 x4 29.896 °C
X 436.735 °*
100.0 X2 136.735 °*c ‘,
AR Z! 99.666 Wt. % ;
0.0< Y 0.394 Wt. %
Ly -99.272 Wt. %
80.0
*  70.04
£ 60.0 ~
o %
S 50.0 "; !
- H H
2 i \
40.0 - \ i
& ;
® 30.0 <
{ :
20.0 4 5
i \ i
10.0 4 \
i
0.0 4 f
-10.0 4 ' . ,
[ T e - ,.T, v ..,.._\_...‘,,.,,..A].._...-,‘ v ,.-T.......\. - en g s e et eV PN r..«. an e e AU §
100.0 200.0 300.0 400.0
10C/MIN N2 Temperature (°C) JI SOLBRACK
TEMP1L: 3s.0 ¢ TIMES: 0.0 min RATEL: 40.0 C/min CD-/'”\! E' “""‘
TEMPD: soA o

7 Series The

Wed Aug 26 1

rmal Analysis System
5: 54: 35 1998

0 'A3H v9L-4NH

€1/6T1/21

Xvd 106:90

¥00 R



HNF-1644 REV. 0

worklistrpt Version 2.1 05/15/95
08/12/98 10:49

Page:

LABCORE Data Entry Template for Worklist# 25540

Analyst: (/ /8 "M Instrument: BAQO1

Method: LA-510-112 Rev/Mod ] 2’ ’

Worklist Comment: S-304 GRAB, SPG-01 skm

Book # /3 Y%

16 ¢

GROUP PROJECT S TYPE SAMPLE# RA ------- TEST---
1 8T SPG-01

98000438 $-304 GRAB 2 SAMPLE $98T002346 0 SPG-01

98000438 S$-304 GRAB 3 pup $98T002346 0 SPG-01

2 g-~1£-92
Analyst Signature Date

Data Entry Comments:

--- MATRIX ACTUAL  FOUND DL UNIT
L1quID {;3‘7{ ]378 N/A__ Sp.G.
57 Q//7%
L1Quip N/A - 97¢ $p.G.
=3 IS, M5
LIGuID N/A __ Sp.G.

AN 0.988

Final page for worklist # 25540

gl S

7/

Analyst Signature ]

Date

REVIEW

775

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

R = Replicate Number, A = Aliquot Code.

39




HNF-1644 REV. 0
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

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

- STD REPLICATE

Gross Weight (W2) o 44881
~ | Tare Weight (W1) e B 3808

ight of Solution (W2-W1) 0.1378 0

olume of Solution pL 00200001

“Specific Gravity 1.3780 NA

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

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

vRESULT v
Specific Gravity = 1.378

Data Entry by: . Date: 09/09/98

|Approved by: Q; ;4; éﬁn /’ﬁ WQ(( Date': ?\//"v‘/é‘/(\

Y
Fem 510112“8?531)&11% ABOVE REPRes(Ev(s CHEMICAL TECHNOLOGIST/CHEMISTHHAT'

COMPLETED/VERIFIED THE CALIBRATIO4N/(/;NALY818 ONPAGES YO _TO Ha .



HNF-1644 REV, 0

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

SPECIFIC GRAVITY : LA-510-112 (D-1)
; - SAM REPLICATE
Gross Weight (W2) L 14007] o
Tare Weight (W1) 13033
ight of Solution (W2-W1) 0.0974 0
olume of Solution uL 100:0000} )
Specific Gravity 0.9740 NA
|
4 Gross Weight (W2) = WA. of vial + cap + cotton + solution
i :i[Tare Weight (W1) = Wt. of vial + cap + cotton
Specific Gravity = [(W2-W1) * 1000 yL/mL}/ [Vol. of Solution yL * 1.000 g/mL]
v RESULT v
Specific Gravity = 0.974]
Data Entry by: Date: 09/09/98
Approved by: Date:
Form 5101121 Rev. 1.1 Page 10of1




HNF-1644 REV. 0
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

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

DUP | REPLICATE
-+ |Gross Weight (W2) 1.4730]
" Tare Weight (W1) 1:3742}.
ight of Solution (W2-W1) 0.0988 0
olume of Solution uL £400:00000 70
Specific Gravity 0.9880 NA
|

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

Specific Gravity = [(W2-WA1) * 1000 uLfmL] / [Vol. of Solution pL * 1.000 g/mL]

v RESULT v
Specific Gravity = 0.988|
Data Entry by: Date: 09/09/98
\Approved by: Date:
Form 510112L1 Rev. 1.1 Page 1 of 1
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worklistrpt Version 2.1 05/15/95 HNF-1644 REV. O Page:

WP 1 ABCORE Data Entry Template for Worklist# 25543

1

Analyst: Qm\) Instrument: PHOI Book # |\MR

Method: LA-211-102 Rev/Mod l -

Worklist Comment: S-304 GRAB, OH-01, STD: 0.050mL skm

GROUP PROJECT S TYPE SAMPLE# RA -=v=-=- TEST------~ MATRIX ACTUAL FOlleL{ DL UNIT

1 BLNK OH-01 LIQUID [ A8 wa ugmL

2 sTp oH-01 Lo A2REHY L 6SEHE wsa ugrmL

"3 98000438 S$-304 GRAB 3 SAMPLE S98T002346 0 oH-01 L1QUID wa L2 YLT wem
98000438 S-304 GRAB 4 DUP $98T002346 0 o4-01 Lt <HA {42 N/A  ug/mL

Final page for worklist # 25543

St RaL0% QLgM Vaikis

Analyst Signature Date Analyst Signatufe Date

Th " Lows Ao o WEKLST

Data Entry Comments:

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.
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HNF-1644 REV. 0

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

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

Sample Size (mL) SS
Concentration of HNO3 (Molarity)
HNO3 Titrant at OH end-pointin mL
iDilution Factor DF

Concentration of OH in Sample (Molarity) 9.86E-01
OH in Sample in ug/mL (PPM) 1.68E+04

Detection Limit = 125ug / SS * DF

IDetection Limit (ug/mL) | 2.50E+03]

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

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

STD
[Concentration of OH in Sample (Molarity) 9.86E-01
OH in Sample in pg/mL (PPM) 1.68E+04

Data Entry by: . TN Date: 00/08/98
Approved by: oo Tl W5 VL Date: ‘///6' 7755
Form 211102_1 7 v - .




HNF-1644 REV, 0
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

OH (AUTO) : LA-211-102 (D-0)
' Sample Size (ML) SS
iConcentration of HNO3 (Molarity)

HNOS3 Titrant at OH end-point in mL
[Dilution Factor DF

iConcentration of OH in Sample (Molarity) 5.80E-04
OH in Sample in pg/mL (PPM) 9.86E+00

|
Detection Limit = 125ug / SS * DF

Detection Limit (ug/mt.) [ 4.17E+01]

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

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

BLK
|Concentration of OH in Sample (Molarity) 5.80E-04
IOH in Sample in pg/mL (PPM) <42
The Result is < Detection Limit
Data Entry by: Date: 09/08/98
JApproved by: Date:
Form 211102_1 Rev. 1.3 Page Tof 1
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HNF-1644 REV. 0
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

OH (AUTO) : LA-211-102 (D-0) SAM
Sample Size (mL) SS
Concentration of HNO3 {Molarity)
HNOS3 Titrant at OH end-point in mL
Dilution Factor DF

Concentration of OH in Sample (Molarity) 0.00E+00
OH in Sample in pyg/mL (PPM) 0.00E+00

Detection Limit = 125ug / SS * DF

Detection Limit (ug/mL) ] 4.17E+01]

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

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

SAM
Concentration of OH in Sample (Molarity) 0.00E+00
OH in Sample in pyg/imL (PPM) <42
The Result is < Detection Limit
Data Entry by: Date: 09/08/98
JApproved by: Date:
Form 211102_1 Rev. 1.3 Page 1of1
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HNF-1644 REV. 0
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

OH (AUTO) : LA-211-102 (D-0) DUP
Sample Size (mL) S8
IConcentration of HNO3 (Molarity)
HNO3 Titrant at OH end-point in mL
Dilution Factor DF g
Concentration of OH in Sample (Molarity) .00E+00
JOH in Sample in pg/mL (PPM) 0.00E+00

{Detection Limit=125pg / SS * DF

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

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

H in pg/mL = (OH MOLARITY)*(17.0g/mole)*((10000001g/g)/(1000mL/L))

DUP
oncentration of OH in Sample (Molarity) 0.00E+00
OH in Sample in pgimL (PPM) <42
The Result is < Detection Limit
Data Entry by: Date: 00/08/98
[Approved by: Date:
Form 211102_1 Rev. 1.3 Page Tof 1
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. HNF-1644 REV. 0
worklistrpt Version 2.1 05/15/95

08/12/98 11:01

[doo2

"Page:

LABCORE Data Entry Template for Worklist# 25545

Analyst: - Q{M_/_( Instrument: PHOL . Book # /gAM/ 96

Methed: LA-212-106 Rev/Mod | L’Zf_

Worklist Comment: S-304 GRAB, pH-01 skm

GROUP  PROJECT S TYPE SAMPLE# R A P TEST--==-- WATRIX ACTUAL  FOUND DL UNIT
1 sTPPH PH-01 uawn Ko 7.99 N/A__ pH

98000438 S-304 GRAB 2 SAMPLE  §987T002346 0 PH-01 v _wa  7:03 pH

98000438 S-304 GRAB 3 PUP SOBT002346 O PH-01 LIQuID 9.0¥4 WA pH

Final page for worklist # 25545

8//7/58

Date

%ﬁq_%ég@_‘ ”
Analyst Signature ate ture

Data Entry Comments:

Tt

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, 8§ ~ Worklist Slot Number,

R = Replicate Number, A = Aliquot Code:

49



HNF-1644
worklistdata Version 1.0 05/15/96 REV.0 Page: 1

08/14/98 14:51

LABCORE Completed Worklist Report for Worklist# 25541

Analyst: adp Instrument: 1C40S1 Book# _/4JM20C.

Method: /433 -7 asRev/Mod =-0
Worklist Comment: S-304 GRAB, @IC-01 skm

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
1}ccn 0 . CeIcipd: R oc 1 <1 20e-2 ug/mL

1 cCB [ @IC-QC CL Qc 1 <l.70e-2 ug/mlL
1ieen’ 0.7 GTEIQET N0 Qi 1 <1.08e-F ug/ml

1 CCB o @1C-QC BR Qc 1 <l.25e-1 ug/mL
1con S GRC-QC NG, 1 O 1. 1:59¢-01 0.159: ug/mlL

1 C@. 4] @IC-QC PO4 Qc 1 <l.20e-1 ug/mL
1iecs L0 eTe- g s0sk L e A tizgeas ug/mk

1 CCB 0 @IC-QC OXALATE2 QC 1 <1.05e-1 ug/mL
2510V onletcige F “oe 5.90a1 - -5.60e401 94.915 % Recovery,
2 ICV o @1C-OC CL QC 8.00el 7.57e+01 94.625 % Recovexy
2:TCVS 0: @1C-QC. NO2:.- QC 5.42e2 . 5.1%e+02 85.756 % Racovery
2 ICV 0 @IC-QC BR Qc 5.86e2 5.71e+02 97.440 % Recovery
210V o SBICSOC 1 NOF: - QC 5.92e2 5.83e+02: 98.480-% Recovery
2 ICV [] @IC-QC PO4 QC 5.47e2 5.02e0+02 91.773 % Racovery
2Tey 0. aToieeliieba ol gds T T eide2 < 6.13ax03 96.0821% Racovery
2 ICV 0 @IC-QC OXALATE2 QC 5.29e2 5.15e+02 97.353 % Recovery
S SRR EeRR00%346. 1 0. T eFC 0T B0 I LIouIB L N/ 111556401 6.252" ug/aL.

3 SAMPLE £98TD02346 O 8I1C-01 CL-02 LIQUID N/A 8.476a+00 0.357 ug/mL

3 EmerE T 8o T003a46) 0. Teicrol L N0Z 02" I LIQUIBISL  N/AT < +2.2686400 2.268 . ug/nl

3 SAMPLE S98T002346 0 @IC-01 BR-02 LIQUID N/A < 2.625e+00 2.625 ug/mbL

3 SAMPERT - 598T002346. 0:7 1 @TC 01 [ NO3~02, 7 - LIQUID N/K 11406402 2.919 ug/mL

3 SAMPLE 898T002346 O @IC-01 PO4-02 LIQUID N/A 7.114e400 2.520 wug/mn

3 EAMPER -7 S9RT002346:000 . - @EC0N: + 804R02: 5" LIQUILT . N/A 1.58804+0% 2.898 ug/nlL

3 SAMPLE 598T002346 © @IC-01 OXALATE2 LIQUID N/A < 2.205e+00 2,205 wug/mL

£ BURL T L GoB 009346 L0 | ieTC-0L 1 4027 L LIQUED. Y f1.156408  -1i21@w01 5.085 RED

4 DUP 598T002346 0 @IC-01 CL-02 LIQUID 8.48e+00 8.30e+00 2.145 Ri’D

APOR T g R 00 A k6 Tl b et e 011 NOg gt s ETQuED) T 1 42 vaTe0 <2:27e0 RPD

4 DUP 598T002346 O @I1C-01 BR-02 LIQUID <2.62e0 <2.6280 RPD

£iue - ESE00R A6 10 " leTex0T L NGFE02 L LIOUID il1dest2.  L.138502 0:881-RPD

4 pup’ 598T002346 © @IC-01 P04-02 LIQUID 7.11e+00 6.83a+00 4.017 RPD

4EPUEL 1 1EE88T005346 0 0. (eze-01t 804502 LIQUID L. 5980 - 1.778%0% 10.714,'RPD

4 DUP S98T002346 0 @IC-01 OXALATE2 LIQUID <2.2lel <2,21le0 RPD
sigpRin i isontobagasl 10 - @TC-0L L REG2 r  RIQUIDT . 7 U5i906T . - 5.726401 96.949.% Recovery.
5 SPK §98T002346 0 21C-01 CL-02 LIQUID 8.00e1 8.04e+01 100.500 % Recovery
58PR = 1 S9BTO02346,20 1 L -@IC-0%+ 1] NOR <02, “LIQUID’. 5.4262. . 5.15e402 95,018 % Recovery
5 SPK S98T002346 0 @IC-01 BR-02 LIQUID 5.86e2 5.760+02 98.2%4 % Recovery
8RR Y B98TO02346 40 1 @ICOL INO3A02  LIQULD: Sigze2.  5:96e+02 100.676°% Recovery
5 SPK 598T002346 0O @1C-01 PO4-02 LIQUID 5.47e2 4.88e+02 89.214 % Recovery
ssbi 1 a0 EAE 0o, @TC 04 L B04TGs . LD 6:3802 . . 6.350102 99.530 % Recovexy
5 SPK 598T002346 © @IC-01 OXALATE2 LIQUID 5.29e2 5.10e+02 96.408 % Recovery
gigav F i : o presed i Flh Y g 6:40al  6.24e40% 97500, % Recovery

Units shown for QC (BLK/BKG) may not reflect the actual units.
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worklistdata Version 1.0 05/15/96 HNF-1644 REV. 0 Page: 2
08/14/98 14:51

LABCORE Completed Worklist Report for Worklist# 25541

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

6 Cccv 0 @IC-QC CL QcC 9.00el 8.78e+01 97.556 % Recovexy

6 CCV o RIC-QC Ro2 Qoc 5.43e2 5.31e+02 97.790 % Recovery

6 CCV [] @IC-QC BR. Qe §.3002 6.31e+02 100.159 % Recovery.

6 CF!V [] @®IC-QC NO3 QC 6.98e2 7.280+02 104.298 % Recovery

6 CCV: 0 -@LC-QK. I PO& oc 6.32e2 6.360+02 100.633 -% Recovery

6 ccv 0 @IC-0C 504 QC 6.99%e2 6.788+02 96.926 % Recovery

&:CCV o @IC-QC OXALATEZ QC 5.30e2 5.10e+02 96.226 % Racovery

Final page for worklist# 25541
Analyst Signature Date Analyst Signature Date

‘'wer Signature

Units shown for QC (BLK/BKG) may not reflect the actual units.
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HNF-1644 REV. 0

08/12/98 10:54 Page:

A-0004-1

LLABCORE Data Entry Template for Worklist# 25541

1

Analyst: &b? Intrument: IC  <0S { Book# JYGNZO~C
Method; LA-533-105 Rev/liod E~O
Worklist Comment: S-304 GR.AB, @IC-01 skm

S Typa Sample# R 1\ Tagt Matrix Group# . Projact

1 ccB ) @Ic-gc Q¢

2 ICV , @IC-QC Qc

3 SAMPLE $38T002346 O ®IC-01 LIQUID 98000438 S$-304 GRAB
Analytes Request.d: BR-D2 ., CL-02 , P-02 , Noz-02 , NO3-02 ,

OXALATE2, PO4-02 , S04-02

4 DUP $98T002346 0 @IC-01 LIQUID
5 5PK . $98T002346 0 @IC-01  LIQUID
§ ccv @IC-gC  QcC

Final page for worklist # 25541
L(3-7%

yst e Date Analyst Signature Date

\)Mﬁw/’gm é{% v)g)5¢

Data Entry Comments: ) g Z - f'/J"v ’%P
282 g B

2 555 06 BV

S = Worklist Slot Number, R = Replic:te Number, A = Aliq(zat Code. ]
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HNF-1644 REV, 0
Data Re'processed On 08/13/1998 06:59:45

Sample Name: 14S9N20-~C Date: 08/13/1998 06:56:06
Data File : C:\DX\DATz\98081301.D24

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

ACI Address: m 1 Inject#: 24 Detector:CDM=~1
Analyst O% Column: AG4A/AS4A anion column

=xternal 1 101 3000 &Hz 0.00 10.00 30

EkkkkkdbkhkkkdkdhkhkihkdkkdErrihd Paak Report: All Peaks *hk kR EeA T T b bkt box

Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name ug /1l Code
1 0.84 0.000 .89 350 2
2 0.99 fluoride 55.970 94-54 2644 11589 2 -1.65
3 1.49 chloride 75.726 bb) 2287 10238 1 -3.04
4 1.77 mitrite 518.6542 8800 46217 1 -3.62
S  2.65 bromide 570.55597.3 5948 35352 1 -4.21
6 3.01 nitrate ) 583.02593:‘!8 " 6659 47590 1 -0.11
7  4.32 phosphate 502.1409H30C 1555 18970 1 -5.88
8 5.65 sulfate 613.0669G09 5232 65391 1 -6.25
9  7.36 ozxalate 514.8299732 2271 40661 1 -6.72
Totals 3433.966 35485 277356

0 File: 98081301..024 Sample: 149N20-C

8.0 )
nitrate .

7.0 I:trorlnidi
6.0
5.0
us 4.0
3.0
20
1.0

0.0

sulfate

. oxalate
phosrhata

-1'0'_|'Ill"illl|IlII]||l||II\II|I|I|¥]I[|IIII|IIIIIIIKI]

0 1 2 3 4 5 6 7 B8 9 10
Minutes

|3 .fod-10.

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT
COM PLFTED/VER!FIED THE CALIBRATION/ANALYSIS'ON PAGES 47 TO__SB_
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: HNF-1644 REV. 0

Sample Name: BLANK Date: 08/13/1998 06:42:54
Data Pile : C:\DX\DATA\98081301.D23
Method : C:\DX\METHOD\KIT .MET
ACI Address: 1 System 1 Inject#: 23 Detector:CDM-1
Analyst Columrn: AG4A/AS4A anion column
=== e T e R e el e mEEE=SSS=D mESIooSSEsSSoXs=

Calibration Volume Dilution Points Rate Start Stop Area Reject

External 1 1 3000 5Hz 0.00 10.00 30

Fhkkd kb hkhkhkdhhbkhkkdoddddl &k Peak Report: 'All Peaks kdktkhkkrhkkdddhdddbbhkidthkkbhrhk

Pk. Ret Component Concentration Height Area Bl. %Delta
Num  Time Name ug/ml ’ Code
1 1.53 chloride 0.004 15 48 1 -0.43
2 3.13 nitrate 0.159 28 166 1 -0.74
Titals 0.162 43 214

.08 File: 98081301.L123 Sample: BLANK

0.04
0.03
0.02 .
nilrate

0.01 R
chlogide

48 Q.00
-0.01
-0.02
-0.03

-0.04

'0-05—r—ﬁr|{;T—rn‘r T T

Minutes

-



HNF-1644 REV. 0

Sample Name: S98T00234: SAM Date: 08/13/1998 09:34:19
Data File : C:\DX\DATn\98081301.D28

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

ACI Address: 1 System: 1 Injectf: 28 Detector:CDM-1
Analyst : Colummn: AG4A/A$4A anion column

Calibration Volume Diluticn Pointg Rate Start Stop Area Reject

External 1 21 3000 b5Hz 0.00 10.00 30

dkdkhkrkhkdkdhhrkhhkkhdohhkddh ik Peak Report: All Peaks dkkkkdbkdkdkbdhhdbhbdbhkrdrht bkt d

Pk. Ret Component . Concentration Height Area Bl. %$Delta
Num Time Name . ug/ml Code
1 0.85 0.000 94 . 3986 2
2 1.01 fluoride 11.535 24586 11484 2 -0.33
3 1.37 0.000 29 118 1
4 1.51 chloride 8.476 1259 5488 1 -1.30
5 2.69 bromide 2.420 12 . 59 1 -2.77
6 3.03 nitrate 1l4.006 6231 44661 1 -3.70
7 4.37 phosphate 7.114 75 956 1 -4.72
8 5.71 sulfate 15.879 676 8787 1 -5.36
Tutals 159.430 10872 71950

File: 98081301. D28 Sample: S98T002346 SAM

8.0
7.0 ) nitrate
6.0 |
50
40
us 39
2.0
1.0
0.0
1.0

fluoride

§ chloride
: sulffate
phasrhate f

Y -

l]lllllllll IllllllllllllllllllllIllllllllll[lllll

M 1 2 3 4 5 6 7 8 9 10
Minutes

S (spo -0

Toan FA




HNF-1644 REV. 0

Date~

Sample Name:

08/13/1998 09:45:36

S98T00234¢ DUP

Data File C:\DX\DATZ2\98081301.D29

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

ACI Address: 1 System: 1 Inject#: 29 Detector:CDM-1
Analyst Column: AG4A/AS4A anion column

“alibration Volume

s kkkkkkkkkkkkExk ¥ kbbb bdddbd Doak Report: All Peaks *txdksddsfddkdbbkhkbdkhohtts

Dilution Points Rate

Start Stop Are

a Reject

Pk. Ret Component Concentration Height Area Bl. %Delta
Num  Time Name ug/ml Code
1 0.86 0.000 96 398 2
2 1.01 fluoride 12.107 2518 12069 2 0.33
3 1.39 0.000 27 122 1
4 1.52 chloride 8.304 1267 5375 1 -0.87
s 3.05 nitrate 113.499 6252 44456 i -3.28
6 4.40 phosphate 6€.831 75 902 1 -4.14°
7 5.71 sulfate 17.748 651 9723 1 -5.36
Takbals 158.48% 10887 73045
File: 98081301..029 Sample: S98T002346 DUP
8.0
70 nhrh
i 6.0
5.0
4.0 )
uS 30 fluaride
2.0 chlornide
- sulfate
1.0 |
c.0
-1.0
rll\l]llllilIIlllllIIIIIlllll'l)lllllIKIIIIII]]III
0 1 2 3 4 5 6 7 8 9 10
Minutes
55 0070



Sample Name:

Data Reprocessed On

S98T002346 SPK

HNF-1644 REV. 0
08/13/1998 10:43:47

Date: 08/13/1998 09:56:34

30 Detector:CDM-1
AG4A/AS4A anion column

Data File F:\DATA\98081301.D30
Method : C:\DX\METHOD\KIT.MET
ACI Address: 1 System: 1 Inject#:
Analyst Column:
“alibration Volume Dilution Points
=Sxternal 1 21 3000

xkkkkkkkkkkkkkkkkkkkkkkkk**x%k DPegk Report: All

Rate Start Stop Area Reject

Peaks TR E R R RS S S SRR R R EEE SRR

Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name ug/ml Code
1 0.85 0.000 162 630 2
2 1.00 fluoride 22.970 5297 23222 2 -0.99
3 1.50 chloride 24 .557 3722 16054 1 -2.17
4 1.79 nitrite 103.056 8496 44130 1 -2.90
5 2.66 bromide 115.299 5719 34327 1 -3.97
6 2.99 nitrate 233.120 12847 93430 1 0.11
7 4.35 phosphate 104.797 1608 20048 1 -5.30
8 5.65 sulfate 142.935 5680 73351 1 -6.25
9 7.36 oxalate 101.969 2098 38714 1 -6.72
Totals 848.703 45630 343905

8 File: 98081301.D30 Samplé: S98T002346 SPK

16
14
12
10

uS

nitrate
I
|

nitrite

fluoride

chlori
|

phosphate
i

sulfate

oxalate

'2!xrl‘y\11!x;|ll\z|‘|.1‘

0

1 2 3 4

Minutes
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C HNF-1644 REV. 0

Sample Name: 148N20-C :
Data File : C:\DX\DAT:A\98081301.D31

Date: 08/13/1998 10:08:30

Method : C:\DX\MET {OD\XIT.MET .
ACI Address: 1 System: 1 Inject#: 31 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

Calibration Volume Dilution Points Rate Start Stop Area Reject

External . 1 101 3000 SHz 0.00 10.00 30

KxhkkkkkkkkkEth kb ik hkrkt*t Dok Report: All Peaks #d *dkddsddtddddbkoddrndditrs

Px. Ret Component Concentration Height Area Bl. %Delta

Num  Time Name ug/ml Code

1 0.15 0.000 32 180 1

2 0.87 Q.0QaQ 96 426 2
3 1.03 fluoride 62.373 T 2742 12952 2 1.65
4 1.53 chloride 87.785 2588 11887 1 0.00
5 1.83 nitrite 530.800 83939 47319 1 ~0.72
€ 2.71 bromide 630.973 6457 39224 1 =-2.05
7 3.06 nitrate 728.432 8278 59894 1 -2.86
8 4 .43 phosphate 635.589 1382 25480 1 -3.56
9 5.71 sulfate . 677.770 5029 72313 1 -5.36
10 7.47 oxalate 510.0883 2430 40283 1 -5.37

Totals 3863.811 38573 309956

File: 98081301.D31 Sample: 148N20-C

- 18
16
14
12
10 nitll'ite nitrlate
us 8 9
sulfate
6
4 phosrhate
2
0 —
ll(lllllllll|||||!||ilIITIIIIIIIIIIIIll]llllllll\|
0 1 2 3 4 § 6 7 8. 9 10
Minutes

\Scﬁ , /00— (O

S8



08/28/98 13:41 509 372 2928 WESTINGHOUSE - M0-924 200W ool

et srovge YT

08/14/98 15:15 B -1644 Page: 1
A-0004-1 ) HNF-1 REY‘ 0
LABCORE Data Entry Template for Worklist# 25647
Analyst: }(j{‘/() Instrument: ICPO% A HLEVHF ook 7357 ¥8
Method: LA-505-151/161 ReviMod _ O~
By

Worklist Comment: ICP S-304 (DIRECT)

S Type Sample# R A Test Matrix Group# Project

1 ICV @ICP-QC  QC

2 @IcP-oC  QC

ég‘ wsep KB
3 $ERDTL $98T002346 0 D @ICP-DO1 LIQUID . .. ..
4 SAMPLE $98T002346 0 D @ICP-DOl LIQUID 98000438 S-304 GRAB
Analytes Requested: AG-D-01 , AL-D-01 , AS-D-01 , B-D-01 , BA-D-01 ,

BE-D-01 , BI-D-01 , CA-D-01 , CD-D-01 , CE-D-01 , CO-D-01 ,
CR-D-01 , CU-D-01 , FE-D-01 , K-D-01 , LA-D-01 , LI-D-0% ,
MG-D-01 , MN-D-01 , MO-D-01 , NA-D-G1 , ND-D-01 , NI-D-01 ,
pP-D-01 , PB-D-01 , $-D-01 , SB-D-01 , SE-D-01 , SI-D-01 ,
SM-D-01 , SR-D-01 , TI-D-01 , TL-D-0l , ©W-D-01 , V-D-01
ZN-D-01 , ZR-D-01

s pup $98T002346 0 D @ICP-DO1 LIQUID

'PI”K) $98T002346 0 D @ICP-DO1l LIQUID

flz?gar[/vpp'«) 3wy

N

~

@ICP-QC QC

8 ICSAB . @ICP-QC QC
9 CcCv @ICP-QC QC
10 CCB . @ICP-QC QC

Final page for worklist # 25647
KB ag-28-1¥

Analyst Signature Date Analyst Signature Date
SEETOOHL [ 1X | F 5 SETOOLY,_ X | |1 JF o
c1g70033Y6  dhred] sigrooi ek | 7' /6

S98Teo 1346 D dyrect ,
513700 1346 & ) 15

Data Entry Comments: %,Zm A /6 :

ANy,

&/21/5F

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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HNF-1644 REV. 0

Analysls Report Summary Fri 08-28-98 02:22:47 PM page 1
# Sample Name File Method Date Time OpID Type Mode
1 ICV 980828C ICP2 08/28/98 13:24 DKS @ CONC
2 ICB 980828C ICP2 08/28/98 13:28 DKS 0Q CONG
3 iLs 980828C ICP2 08728798 13:31 DKS Q CONG
4 YCSA 980828C ICP2 08/28/98 13:34 DKS Q CONG
5 ICSAB 980828C ICP2 08/28/98 13:36 DKS Q CONC
6 S98T002346 L 980828C ICP2 08728798 13:40 DKS S CONG
7 S98T002346™ 980828C ICP2 08/28798 13:43 DKS S CONC
8 S98T002346 D 980828C ICP2 08/28/98 13:46 DKS S CONC
9 S98T002346"A 980828C ICP2 08/28/98 13:49 DKS S GONG
10 S98T002346” X 980828C ICr2 08/28/98 13:55 DKS S CONC
11 S98T0023467AX 980828C ICr2 8/28/98 13:58 DKS S CONC
12 ICSA - 980828C ICP2 08/28/98 14:09 DKS Q CONC
13 ICSAB 980828Cc ICP2 08/28/98 14:12 DKS Q CONC
14 CCV 980828C ICP2 08/28/98 14:15 DKS Q CONC
15 CcB 980828C ICP2 08/28/98 14:19 DKS Q CONC

JK c/c/% cs0f
0§ 18-¢¢ $I8700437¢
oot ! 25417

&1/( 4,91/ ' / Me =

Xt T /dD/‘Z%Z/

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES (O TO o5 .

Y gy 3= ) 3117~ 0129 59 - 9449,

; 2 K/
E%ﬁjéx °



HNF-1644 REV, 0

Analysis Report Averages Fri 08-28-98 02:22:47 PM page 2
it Sample Name Ag AL As B Ba Be
1 IcV 4.8564 4.8980 4,9971 4.9235 4.9399 5.0501
2 ICB .00012 . 00748 -.00403 .00369 .00002 .00027
3 LLS .02247 .11204 .21005 .10669 .09809 .01083
4 ICSA .00464 244,89 -.00103 -.00380 .00032 .00054
S ICSAB . 94406 241,90 .00622 ~-.00184 .45903 .47972
6 S98T002346 L .02568 .1218% .01040 .12802 .00160 .00067
7 S98TO02346™ .03028 .12931 .07834 .11093 .00190 .00017
8 $98T002346 D .02920 .12813 .07803 .10622 .00181 .00010
9 S98T002346”A .99675 1.3117 1.4299 1.2952 1.1836 1.2588
10 S98TQ02346™ X . 05146 .11544 .09105 .09106 .00146 -.00019
11 S98T0023467AX 94.954 95.278 100.32 98.399 97.452 98.454
12 ICSA - . 00406 234.56 -.01110 -~.01112 .00043 .00036
13 ICSAB . 93560 236.13 .05154 -.01568 .44599 46972
14 CCV 4 8486 4.8423 5.023¢6 4.9124 4.8847 5.0550
15 CCB .00026 .00048 .00141 .00184 .000060 .00027
# Sample Name Bi Ca cd Ce Co Cr
1 IcV 4.9787 4.8895 4.9780 5.0412 4.9317 4.8857
2 ICB -.01721 -.01578 .00033 -.00594 .00035 -.00053
3 LLS 21767 Q.22025 .00994 .20594 .04108 .01971
4 JCSA -.02754 251.89 .00534 .00208 .00130 -.00294
5 ICSAB -.01920 249.49 .93762 -.01153 .4S910 L 46146
6 S98T002346 L .09549 2.7431 -.00583 -.07869 .01129 4.4178
7 S98T002346™ 04691 2.4313. -.00193 -.01828 00529 4.3548
8 $98T002346_N .045642 2.4681 -,00224 -.01357 .00534 4.272)
9 S98T002346 A 1.14353 3.9238 1.2040 1.2196 1.1976 5.4624
10 S98T002346”X .05127 2.6635 -.00424 -.06704 00109 4.3969
11 S98T002346_AX 97.873 101.38 97.921 98,353 98.157 102.31
12 ICSA -.0062L 250.34 .00575 .00768 .00169 ~.00058
13 ICSAB -.02997 248.45 .93050 .00129 45522 . 45997
14 ccv 4.9048 4.9124 5.00L5 4.9980 4.9311 4.8986
15 CCB -.01074 -.01419 .00000 -.00856 -.00060 -.00062
j## Sample Name Cu Eu Fe K La Li
1 ICcV 4,8271 00564 4.7767 5.4072 5.0234 5.2101
2 ICB 00041 -.00024 00100 12908 -.00020 -.00020
3 LLS 01740 -.00022 09920 Q.73448 .10213 .02061
4 TCSA .00222 .01490 93.165 19384 -.00376 .001l75
5 ICSAB .46856 101759 92.016 21546 -.00586 1.0015
6 S98T002346 L -.02717 -.00276 2.7217 10.999 -.00821 -.00070
7 $98T002346™ ~.02840 -.00102 2.5640 10.111 -.00027 .00124
8 S98T002346 D -.02752 -.00051 2.5164 9.6481 -.00007 .00157
9 S98T002346 A 1.1376 .00095 3.8182 11.132 1.2197 1.1930
10 S98T002346™X -.03552 .00582 2.6878 11.436 -.00903 ,00962
11 398T002346_AX 92.548 .12537 96.904 107.19 97.946 96.361
12 ICsA .00314 .00515 90.684 .37018 -.00370 .00330
13 ICSAB . 45376 .01204 90.687 .40931 -.00420 ,94431
14 CCV 4.7707 .00687 4.7637 4.9594 4.9709 4.9825
15 ccB 2.00052 <.00004 00013 .00513 -.00022 -.00020
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08/28/98 13:44

Analysis Report

Sample Name

D509 372 2929

Averages

_.__WESTINGHOUSE

Fri 08-28-98 02:22:47 PM

-+ MO-924 200W

1

1

ICSAB
$98T002346 L
S98T002346™

S98T002346°X

§98T002346-AX
cSA

ICSAB

ooy

GCB

Sample Name

4.98
-.00321

.851
-.00002

-
LN OWVEONIAUN W

S

[
w

#

-

ICSAB
§98T002346 L
$98T002346
$987002346_D
§98T0023467A
§98T002346°X
$98T002346”AX

ICSA

ICSAB

cev

cCB

Sample Name

. 00540

Sm

Sr

-.00673
Th

.00714
Ti

o

NHOWONWNHWN

Vi

IcSAB
$98T002346 L
§98T002346™
$98T002346_D
S98T0023467A
§98T002346 X
§98T002346_AX
ICSA

ICSAB

GGV

OB

5.0093
2

0010

4.9678
-.00008
7

.001
4.9205
-.00004

.23
-.00408

4.9879
0

3
4.9765
-.00024

HNF-1644 REV. 0
page 3
Nd Ni
5.0579 4,9295
-.00009 .00010
19871 04256
00038  -.01135
-.0006 .90120
-.00473 20528
00005 18818
011 .18932
1.1983 1.3851
-.02900 20307
95.690 7.881
00160 -.01103
00175 1021
4.,9843 4.9406
-.00140 -.00353
Se si
7561 4.8980
-.00309 00277
Q0555 Q.13041
.05278 ~-.0067
.05636 -.00502
.35129 2.1886
.29883 2.1454
.33450 2.0857
1.8269 3.3970
.49195 2,3099
103.04 102.53
.07790 00446
08077 00039
4.7230 8956
.01251 00145
T1 U
4.8154 9.7640
.01001 -.01138
.39583 . 46780
02174 -.05209
00721 -.04961
07482 13.016
00660 3.215
-.00020 12.812
1245 5.093
.04741 12.829
96.21 199.41
00256 -.03121
,01477 -.03271
4,8111 9.6035
.00279 -.00427

14004



08/28/898 13

Analysis Report

#

Sample Name

:45

Averages

509 372 2929

S98T002346_AX
ICSA

ICSAB

ccv

CCB

4.9160
-.00

[=3
w

4.9077
-.00050

o)

Or-18-7¥

.01481

-.00007

WESTINGHOUSE ---> M0-924 200W
HNF-16844 REV., 0
Fri 08-28-98 02:22:47 PM page 4
Zn Zxr
4.6518  4.9452
-.00013 -.00101
01917 01846
-.00403 -.00510
.91119 -.00368
.06053 -.01781
05191  -.01535
05072 -.01414
1.2349  1,2067
05088 00027
92.733 . 371
-.00333 -,00154
0790  -.00243
4.6694  4.9243
.00010 .00000

63
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08/28/98

Analysis Report

Sample Name

13:42

509 372 2929

Summary

WESTINGHQUSE

Fri 08-28-98 02:22:47 PM

ICSAB
S98T002346_L
S98T002346™

S98TQ02346_AX
ICSA -
ICSAB

cev

‘GCB

980828¢C

H #59

0§ 18-9¢
et s #5047

frrt 7 1 = (L) -

Method Date
1CP2 08/28/98
ICP2 8/28/98
ICP2 8/28798
IcP2 08728798
ICP2 08728798
ICP2 08/28/98
ICP2 08728798
ICP2 08/28/98
ICP2 8728798
ICP2 08/28/98
ICP2 08/28/98
IGP2 8728798
Icp2 08728798
Icp2 08728798
ICP2 08/28/98
ssof
ST870045Y(

64

~»»> M0-924 200W

idoo2

HNF-1644 REV. 0

OpID Type Mode

DKS Q CONG
DKS Q GONG
DKS ¢ CONG
DKS @ CONG
DKS ¢ CONC
DKS § CONG
DKS s CONG
DKS S GONC
DKS § CONG
DKS § CONC
DKS § CONC
DKS Q CONG
DKS q CONG
DKS Q CONG
DKS q CONC

392.LcC

2

page 1

Mteo T /CZCJ%Z/




08/28/98

Analysis Report

Sample Name

13:42

509 372

Averages

2928

WESTINGHOUSE

HNF-1644 REV. 0

2> MO-

924 200W%

ICSAB
ccv
CCB

Sample Name

4,9971
-.0

4.9235
0369
669

4.9399
2

Icv

ICB

LLS

ICSA
898T002346 L
$98T002346™
S98T002346_D
S987002346A
$98T002346”X
S98T002346™AX
1csa -
ICSAB

CCv

CcCB

Sample Name

B
S98T002346 L
$98T002346™
$98T002346 D
S98T002346”A
S98T002346™X
898T002346_ AX
ICSA -

ICSAB
CCV
CCB

-.00052

2.00004

97.921
.00575

37
.00013

.00513

65

4.9709
-.00022

G003




worklistdata2 Version 1.0 05/15/96 X Page: 1
09/16/98 10:10 HNF-1644 REV. 0

LABCORE Completed Worklist Report for Worklist# 25653

Analyst: bjg . Instrument: ICPMS1 Book#:
Methed: LA-506-101  Rev/Mod
Worklist Comment: ICP/MS S-304 (DIRECT)

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

0 aMSU-A1 U233

<2.52e¢-5

3 SAMPLE S98T002346 0 A a@MSU-A1 U234-A

<6.42¢-3

S$98T002346 0 A @AMSU-A1 U234-A1 LIQUID % Recovery

0 GMSU-A1 U234-A1 LIQUID <1.67e-5

Final page for worklist# 25653

Analyst Signature Date Analyst Signature Date

D 7 5P Ut

~Reviewer 1gnatury C/ Date

Units shown for QC (BLK/BKG) may not reflect the actual units.
65.%




12714713 07:00 FAX

T ; @ooy
' LR JOFORA T
08/17/98 07:11 & W‘1544 REV. 0 Pege:
#ro0nt] LABCORE Data Entry Template for Worklist# 25653
Analyst: /2. Spéce/Tnstrument: ICPMS1 Book# _ ynlo—2

Method: LA-506-101 Rev/Mod A~/
Worklist Comment: ICP/MS S-304 (DIRECT)

s Type Sample# R A Tesat . Matrise ... Group# Project
1 Icv . @MsSU238 QC
2 ICB @MsU-A1 LIQUID

3 SAMPLE $98T002346 0 A @MSU-AL - LRQUTID i £':iy/r/98D00428 5-304 GRAB
Analytes Requested: U233-A) , U234-Al , U235-a1 , U236-Al , U23B-31

4 DUP S9BT0G2346 0 A @MSU-Al LIQUID
s SPK 598T002346 0 A @MSU-AL LIQUID |
6 CCcv 8MsU238 pC

7 CCB @MSU-ALl . LIQUID . A
Final page for worklist # 25653
pﬂé }"F"y cha s

s€ Signature Date T Analyst Signature Date
. oF
SSFT O R34 o -ro Y
A3l D

“r

P3H_ A ~

“

¥ s//ké = LoZo.f :,/fﬂ)/}‘__(/;x% (25,65

Datra Entry Comments:

§ = Worklist Slor Number, R = Replicate Number, A = Aliguor Code,

3

. 686



ICP MS Parscr . HNF-1644 REV. 0
ISO_U Method  -pefinitions and Calculations

Data file requirements:
The method in each section is identificd by the ling:
Mcthod=1SO_U’

The background is identificd by the linc:
Comment=background
or
Comment=BACKGROUND
" The first two sections ofthc file will contain the background mfornmt!on

If \/Todc—IR then the avg column in the Results section contains xsotopc ratio values. If Mode=CONC,
thett the avg column comams concentration values for U235 and U238 in ppb: the rest are IR values.

Dilution factors (if not equal to 1.0) arc on the comment linc for each tray slot.
Comiment= x df(or DF) where x is the dilution factor
If the comment is blank, the dilution factor is 1.0.

Concentration calculation:

If the analyte is not U235 or U238, then the calefilation for each analyte is as follows:

concentration(analyte) = concentration (U235) = [ IR(analyte} - BackgroundIR(anaiyte) |
[ IR(U2335) - BackgroundIR(U235) | * 1000

U235 and U238 results are divided by 1000 to convert the units to pputL

" Detection Limit calculation :
If the result is less than the detection limit. then the result is replaced by he detection limit and the range
field is set to *<’.- )

The detection limit for all analytes is:
Detection Limit = 15 * Backeround stddev(analyte xy * {ICV Concemrauon(U235)1
(analyte x) ([(ICV JR(U235)] - {BackgroundIR(U235) ] ) * 1000

In addition. all calcuations are corrected for digest and dilution factors.
Spikes:

Spike results will only be calculaled for U233, )
The sample contribution to the spike is calculated by the same method used for the Actinide method.

67



le/dalla v, Ul FAA

HNF-1644 REV. 0 N 002
lysis Report 09/08/98 13:29:53 page 1
_hod: MS_TUNE Sample Name: ms-tune Operator: bjj
ment :
- Time: 09/08/98 13:28 Type: Unk Mode: INT Corr.Fact: 1.000000
=m In{115]
ne 115/pulse
dts cts/S
g 96540.
ddev 1023.
_SD 1.060
- 98220.
H 97790.
3 96660 .
2 96900.
E] 95570 .
5 96430.
7 95580 .
8 94820.
s 96540 -
10 96860.

s

S0y _
SSFren 2=l

[P U0 SoPp. pre—

l(?n\’lﬁTUR‘-" AhO\/E REPRESENTS CHEMICAL TECHNOLOGIST,
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES/C( QH%EMI%T 1

68



Ll Les L VI L.VVU FARAA

e T — — -HNF-1644 REV. 0 @oo3
malysis Report 09/08/98 13:32:33 pace 1
rethod: MS_TUNE Sample Name: ms-tune Operator: 2jg
“omment :
2un Time: 09/08/98 13:31 Type: Unk " Mode: INT Corx.Fact: 1.000000
Slem Inl[115]

Zine 115/pulse
Jnits cts/sS
awvg 98960, °
Stddev 797.
HRSD .8054
| 8 99840.
g2 98650,
#3 99270.
#4 985850.
Eidc) 98000.
#6 98770.
#7 98130.
#8 100600.
#9 99360.
#10 98500.



A&/ dasrla UL, UU FAA

.nalysis Report

Jethod: ISO_U
“omment : background

un Time: 09/08/98

Slem U_[233]
Line 233 /pulse
Units cts/s
avg 2.557
Stddev .81¢
%RSD 31.%91
£ 2.639
#2 2,877
#3 1.224
#4 2.5459
#5 3.396
Int. $t4d. Ir{193]
Line 193 /pulse
Units Cts/S
avg 7.3889
Stddev .0406
%RSD .54988
#1 7.38399%
#2 7.3889
#3 7.3501
#4 T.4545
#5 7.3608

Sample Name: blank

13:45 Type: Unk

U_[234]
234 /pulse
Cts/S
2.245
.426
18.97

.233
.368
177
.817
.630

PN 0N

Mode: IR

U_[235]
235/pulse
Cts/S
2.437
.364
14.94

.571
.962
.783
-146
-717

NN PN

70

- HNF-1644 REV. 0
09/08/98 13:46:30

Operator:

Corr.Fact:

U_[2386)
236/pulse
Cts/&
2.76%
-4l
15.0:%.

7T
.84n
.40
-343
445

NNOWN N

@oo4
page 1

big

1.000030

U_[238]
238/oulse
Zts/s
3.504
_645
18.4¢

127
.722
.449
.823
-296

[RENWEY SRNIAFN



Boos

alysis Report : 09/08/38 13:50:10 page 1
HNF-1644 REV. ¢
zthod: 180 U Sample Name: iso_u std Operator: bkig
smment: 100 ppb .
an Time: 09/08/98 13:48 Type: Unk Mode: IR Corr.Fact; 1,000000
lem U_[233] U_[234] u_[235] U_[236] U_[238}
ine 233 /pulse 234/pulse 235/pulse © 236/pulse 238/pilse
mits Cts/8 ces/s . Cts/S Cts/S Ces/S
~g 2.626 5.392 275.4 8.837 35130.
tddev .615 .463 8.4 .894 1662.
RSD 23.41 8.581 ' 3.054 10.12 4.730
=1 2.941 6.210 281.7 9.609 34310.
LP) 2.580 5.089 283.8 8.296 37380.
| X} 1.915 5.151 262.5 8.916 33960.
34 2.212 5.252 272.7 9.745 36410.
45 3.482 5.256 276 .2 7.621 33610.
Int. Std. Ir{193]
Tine 193/pulse
Units Cts/s
Avg 7.4476
Stddev .2258
%RSD 3.0324
#1 7.6494
#2 7.1717
#3 7.5710
#4 7.2348
#5 7.6109



[ Zroos

i 09/08/98 13:51:00 age 1
=lysis Report HNF-1644 REV.0 9/08/ 0 pag
thod: ISO_U Sample Name: isc _u std Operator: ‘big
smment: 100 ppb :
an Time: 09/08/98 13:48 Type: Unk Mode: CONC Corr.Fact: 1.00000C
Lem U_[233] U_[234] U_[235] U_[2361 U_[239]
ine 233 /pulse 234 /pulse 233/pulse  236/pulse 238 /pulse
nits ppb ppb ppb ppb ppb
g 2.626 5.392 7197 8.837 101.5
tddev .615% .463 .0222 .894 4.8
RSD 23.41 8.581 3.084 i10.12 ) 4.730
1 2.941 €.210 L7363 9.609 39.09

=2 2.580 5.089 .7418 8.28396 108.0
=3 1.915 5.151 .6858 8.916 98.09
4 2.212 5.2582. L7127 9.7485 105.2
35 3.482 5.256 .7220 7.621 97.07

Int. Std. Ir (193]

Line 193/pulse

Knits Cts/S

Avg 7.4476

Stddev . 2258

%RSD 3.0324

#1 7.64594

#2 7.1717

#3 7.5710

#e 7.2348

#5 7.6109

e



aalysis Report

=thod: ISO_U

omment: sst-6

wn Time: 09/08/98 13:54 Type:
lem U_[233]
ine 233 /pulse
nits cts/s
g 4.120
itddev 376
=RSD 9.135
Bl 4.375
¥2 4.397
33 4,411
+4 3.698
%5 3.718
Int. Std. Ir[193]
Line 193 /pulse
Xipits Cts/S
Avg 7.5224
Stddev 1213
$RSED 1l.6126
#1 7.6573
#2 7.6186
#3 7.3678
#4 7.4363
#5 7.5319

Sample Name:

icv
Unk

U_[234]
234 /pulse
Cts/sS
2.781
.415
14.91

.808
.100
-850
.227
.821

N W NN

09/08/98 13:56:14

doo7?
page: 1

HNF-1644 REV. 0 operator;: kjg

Meode: IR

73

u_[235]
235/pulse
Cts/S

25.

79
95

3.677

25
24

27
25

.92
.87
25.
.30
.76

11

Corr.Fact:

U_[236]
236/pulse
Cts/S
5.225
.582
11,14

.375%
.710
.886
L4456
-70¢

LUV V) I

1.000009

U_[238]
238/pulse
Cts/s
7224 .
183.

. Z.539

7135,
423 .
7271
7336
5955,



S T Ry A R AR,

R - — @oos

.nalysis Report HNF-1544REV;0 - 09/08/98 13:56:21 pace 1
“lethod: ISO U Sample Name: icv Operator: »>jg
“omment: sst-6 ]
Run Time: 09/08/98 13:54 Type: Unk Mode: CONC Corx.Fact: 1.000000
Zlem u_[233] U_[234] U_[235] U_[238] U_[238]
_ine 233 /pulse 234 /pulse 235/pulse 236/pulse 228/pulse
Inits Ppb ppb PPb Ppb ppb
Kvyg 4.120 2.781 .0603 5.225 20.86
Stddev .3786 -418% .0025 .582 .53
%¥RSD 9.135 14.81 4.111 11.14 2.540
#1 4.375 2.808 . 0612 4.375 20.60
#2 4,397 2.100 .0585 5.710 21.43
#3 4,411 2.850 0591 4.886 20.88
#4 3.698 3.227 0649 5.446 21.18
#5 3.718 2.921 .0608 5.709 20.08
Int. std. Ir{193]

Line 193 /pulse

Units Cts/8

Avg 7.5224

Stddev .1213

%RSD 1.6126

#1 7.6573

#2 7.6186

3 7.3678

#4 7.4363

#S 7.5319

74



=né1ysi§ Report

“ethod: ISO_U
2% hno3

Zomment :
Run Time:

=lem
Line
Units
Avg
Stddev
%RSD

#1
#2
#3
#4
#5

Int. sStd.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3
#a
#5

HNF-1644 REV. 0

Sample Name: icb

09/08/98 14:03 Type: Unk

U_

[233]

2323 /pulse

Ir
183/

7

NN NI

Cts/S
2.209

.343
15.54

1.928
2.473
2.315
2.557
1.773

[193]
pulse
Cts/S
.3418
.1086
L4792

.5193
.2778
.3432
.2347
.3330

U_[234)
234 /pulse
Cts/S
2.653
.312
11.78

3.132
2.473
2.451
2.488
2.659

09/08/98 14:09:37

Mode :

U._

IR

[235]

235 /pulse

75

Cts/S
2.873

.800
27.85

3.328
3.847
1.702
2.6958
2.796

@oos
pace 1

Operator: D>jg

Corr.Fact:

U_(236]
236/pulse
Cts/s
2.54¢
.21
B.35¢

2.72¢
2,744
2.24'"
2.419
2.59.

1.000000

u_{238]
238/pulse
Tts/8
3.543
371
10.47

3.258
3,092
4.017
3.732
3.614



12712713 07:02 FAX

analysis Report HNF-1644 REV. 0
~iethod: ISO_U Sample Name: icb

Tomment: 2% hno3 .

Rrun Time: 09/08/98 14:03 Type: Unk

Elem U_[233] U_[234]
Line 233/pulse 234 /pulse
Units ppb Prb
Avg 2.209 2.653
stddev .343 .312
%RSD 15.54 11.78
#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 Cts/s

Avg . 7.3416

Sstddev .1086

%RSD 1.47%2

#1 7.5193

#2 7.2775

#3 7.3432

#4 7.2347

#5 7.3330

09/08/98 14:09:43

Mode:

U_[235]
235/pulse
ppb

.0004
.0021
543.3

.0016
.0030
-.0027
-.0001
.0002

76

CONC

@o1o
page 1
Operator: bjg
Corr.Fact: 1.000020
U_[236] U_[228]
236/pulse 238 /pulse
ppb ppb
2.546 .0012
-213 0011
8.354 78.82
2.726 .00a5
2.748 0001
2.247 .0027
2.419 .0019
2.591 .001le



~alysis Report HNF-1644 REV. 0

=thod: ISO_U Sample Name: sS3S8t002346

omment : 201 df

an Time: 09/08/9$8 14:19 Type: Unk Mode: IR
lem U_[233) U_[234] U_{235]
ine 233 /pulse 234 /pulse 235/pulse
nits Cts/S Ccts/S Cts/S
g 2.411 4.918 211.9
ztddev ,092 .239 7.8
=RSD 3.837 4,858 3.692
F1 2.426 5.216 200.
H2 2.443 4.818 207.
33 2.533 4,866 219.
EZ 2.370 4.605 214.
ES 2.283 5.087 217.
Int. Std. Ir{193]
Tine 193 /pulse
Units Cts/s

Avg 7.6327

stddev .3619

%RSD 4.7420

#1 8.2440

#2 7-3679

#3 7.5014

#4a 7.3840°

#5 7.6661

BU oy Nd

08/08/98 14:21:22

Corr.Fact:

U_[236]
236/pulse
Cts/S
15.59
1.13
7.273

14.25
16.76
15.73
16.59
la.61

@o13
page: 1

Operator: kijg

1.000009

U_{238]
238/pulse
Cts/s
22870.
1181.
E.1l61

20980,
22..880.
22660.
21860.
2:2990.



- 0 T rr v 4 sdsi

— Bo14

nalysis Report HNF-1644 REV. 0 09/08/98 14:21:34 page 1
fethod: ISO_U Sample Name: =98t002346 Operator: bijg
“omment: 201 Q£ ' .

2un Time: 09/08/98 14:19 Type: Unk Mode; CONC Corr.Fact: 1.0000C0
zlem U_[233] U_[234] U_[235] U_[236] 'J_[238)
_ine 233 /pulse 234/pulse 235/pulse 236 /pulse 233/pulse
Jnits ppb ppb ppb ppb ppb
avyg 2.411 4.318 .5522 15.59 66 .06
Stddev .092 .239 .0207 1.13 3.41
ERSD 3.837 4 _.858 3.740 7.273 5.162
Bl 2.426 5.216 .5213 14 .25 60.63
2 2.443 4.818 .5411 16.76 68 .97
#3 2.533 4.866 . 5726 15.73 €5.44
Ha 2.370 4._.605 .5583 16.59 68.90
+#5 2.283 5.087 .5666 14.61 66.38
Int. Std. Ir[193]

Line 193/pulse

Units ' Cts/sg

Avg 7.6327

Stddev L3619

%RSD 4.7420

#1 8.2440

#2 7.3678

#3 7.5014

#4 7.3840

#5 7.6661

78



1é/1a/7148 U004 KAX

_ —_ @o1s
nalysis Report HNF-1644 REV. 0 09/08/98 14:24:39 pags 1
iethod: ISO_U Sample Name: sS98t002346_d Operator: big

“omment: 201 4df

sun Time: 09/08/98 14:23 Type: Unk Mode: IR Corr.Fact: 1.000000
clem u_[233] u_[234] U_[235) U_[238] U_f238]
_ine 233 /pulse 234 /pulse 235/pulse 236 /pulse 238/pulse
Jnits Cts/S Cts/S Cts/S Cte/s Cts/sS
avg 2.362 4.849 204.1 15.60 25700,
Stddev .632 .511 6.9 ‘1.02 3.089.
ZRSD 26.78 10.54 ’ 3.379 6.511 4798
H1 1.825 4.805 193.1 14.41 20980 .
#2 1.871 4.968 203.9 16.45 22560.
#3 3.106 4.457 204.9 16.7¢% 23850.
24 2.991 5.650 212.1 15.6z 22750
#5 2.015 - 4.366 206.3 14.7¢ 23370.
Int, Std. Ir{193]

Line 193 /pulse

Units Cts/S

Avg 7.6685

stddev .3366

%RSD 4.3896

#1 8.2211

#2 7.7497

#3 : 7.4042

#4 7.5227

#5 7.4445



T do1e

palysis Report HNF-1644 REV. 0 09/08/98 14:24:50 . page 1
=thod: ISO_U Sample Name: s98t002346_d Operator: big
smment : 201 4df

an Time: 09/08/98 14:23 Type: Unk Mode: CONC Corr.Fact: 1.000000
lem U {233] U_{234] U_[235] U_[2386] U_[238]
ine 233 /pulse 234 /pulse 235/pulse 236 /pulse 23¢ /pulse
mits rpb prb ppb ppb ppb
~g 2.362 4.849 .5318 15.60 65,56
“tddev .632 .511 .o182 1.02 3.15
RSD ) 26.78 10.54 3.425 6.511 4.799
1 1.825 4.805 .5025 14.41 60.58
2 1,871 4,968 .5312 16.45 65.15
=3 3.106 4.457 .5336 16.75 68.87
=4 2.931 5.650 .5527 15.62 65.70
5 2.015 4.366 .5373 14.78 67.48
nt. Std. Ix[193]

Line 193 /pulse

Jnits Crs/s

Avg 7.6685

Stddev .3366

ZRID 4.3896

#1 8.2211

#2 7.7497
#3 7.4042
#4 . 7.5227

#5 7.4445

80



~alysis Report

=thod: ISO_U
omment
un Time:

Tlem
ine
nits
Vg
~tddev
-“RSD

L}
g2
43
14
35

Int. Std.

Line
Units
Avg

Stddev

%RSD

#1
#2
#3
#4
5

HNF-1644 REV. 0

U_[233]
233 /pulse

Cts/S
2.476

.408
16.47

2.059
2.253
3.096
2.317
2.657

Irf193]
193 /pulse

Cts/s
7.4802
.1788
2.3904

7.5271
7.7678
7.4298
7.3357
7.3403

14:26 Type: Unk

U_[234]
234 /pulse
Cts/S
5.441
.535
9.826

4.517
5.793
5.787
5.453
5.654

09/08/98 14:28:17

Sample Name: =58t002346_a

Mode:

IR

u_[235]

235/

81

pulse
Cts/S
268.8

12.9
4.801

256.3
264.6
288.1
275.2
259.9

Corx.Fact:

U_[236)
236/pulse
Cts/S
16.95

.96

5.667

17.40
15.71
16.35
18.20
17.10

@o17
page 1

Operator: kjg

1.00000)

U_[238)
238/pulse
Cts/s
29880.
891.
2.981

26990,
2€900.
30300,
30320.
30900,



12/12/13 07:03

nalysis Repoxt
Iethod:

—omment :
un Time:

ISO U
201 df
0s/08

2lem
sine
Bnits
nVg
stddev
=RSD

L
[

- R
w

-2
#5
“nt. Std.
_ine
Jnits
AvVg
Stddev
XRSD

+1
42
+3
+4
+5

FAX @o1s
HNF'1644REV-0 09/08/98 14:28:29 pace 1
Sample Name: s98t002346_a Operator: jg
/98 14:26 Type: Unk Mode: CONC Corr.Fact: 1.0000C0
U_[233] U_[234] U_[235] U_[236] '3 _[238]
233 /pulee 234/pulse 235/pulse 236/pulse 233/pulse
== ppb ppb pPb ppb
2.47¢6 5.441 .7024 16.95 86.30
408 .835 . 0341 .96 2.57
16.47 3.826 4.850 5.667 2.982
2.059 4.517 .6693 17.40 83.73
2.253 5.793 68312 15.71 83.46
3.096 5.787 L7533 16.35 87.52
2.317 5.453 -7181 ~18.20 87.56
2.657 5.654 .6790 17.10 89_25
Ir[1931]
193 /pulse //)AP
cts/s S e (ot 20\ (L=
7.4802 e U, F mn N7
1788 i XA
2.3904 >0
7.5271
7.7678 24%4%&
7.4298
7.3357 , .
. (=34
7.3403 szé&. U . fL.Te - Cé. “rod =
23§ .
>0




12/12/713 07:03 FAX

1alysis Report

-thod: ISO U
smment : 8sté

HNF-1644 REV. 0
Sample Name: ccv

14:33 Type: Unk

ann Time: 09/08/98

_em - U_[233] U_[234]
_ne 233 /pulse 234 /pulse
hits Cts/s cts/s
rg 3.843 2.837
~-ddev .859 .364
28D 22_.35 12.85
L 3.804 2.536
4 3.196 3.063
3 5.299 2.409
=3 3.693 2.888
=) 3.220 3.288
nt. Std. Ir(193]

ine . 193 /pulse

nits Cts/S

g 7.4019

—ddev .1124

=SD 1.5192

1 7.4913

2 7.5087

3 7.2656

= 7.4456

=) 7.2984

do19

09/08/98 14:34:31 page 1

Operator: bjg

Mode: IR Corr.Fact: 1.00000C
U_[235] U_[236] U_{z238]
235/pulse 236/pulse 238/pulse
Cta/s Cte/S © Cts/s
26 .64 5.338 7039.
1.38 .504 273.
5.175 9.443 3.881
26.03 5.273 7249,
26._44 4.861 6991.
26.77 5.024 7046 .
25.12 5.372 6628.
28.84 6.166 7378 .

83



12/12/13 07:03 FAX
“nalysis Report

HNF-1644 REV. 0

“tethod: 1S0_U
“omment: ssSL6
Run Time: 03/08/98

Sample Name: ccv

14:33 Type: Unk

Zlem U_[233] U_[234]
_ine 233 /pulse 234 /pulse
Jnits ppb ppb
avg 3.843 2.837
stddev .858 .364
=RSD 22.35 12.85
=1 3.804 2.536
=2 3.196 3.063
=3 5.299 2.409
=4 3.693 2.888
=5 3.220 3.288
nt. Std. Ir{193]
-ine 193 /pulse
“nits Cts/8
g 7.4019
tddev .1124
RSD 1.5192
1 7.4913
2 7.5087
3 7.2656
-4 7.4456
5 7.2584

09/08/98 1a:34:42

Vel

page 1

Operator: bjg

Mode: CONC
U_[235] U_[236]
235/pulge 236/pulse
ppb ppb
.0631 5.338
.0036 .504
5.765 9.443
L0615 5.273
.0626 4.861
.0635 5.024
.0591 5.372
.0689 6.166

84

Corr.Fact: 1.000000

J_[228]
233/pulse
ppb

20.32

.79

3.883

20.64
20.18
20.34
19.14
21.30



12/12/13 07:03 FAX
“nalysis Report

“ethod: ISC_U

Comment: 2% nitirc

Run Time; 09/08/38

Zlem U_[233]
Zine 233 /pulse
Jnits Cts/S
avg 2.938
3tddev .227
=RSD 7.716
=1 2.845
=2 2.674
=3 3.142
4 3.206
5 2.822
nt. std. Ir{193]
ine 193 /pulse
mits Cts/S
vg 7.4216
tddev .08655
RSD .88274
d 7.3807
2 7.4793
3 7.4781
E 7.3289
> 7.4408

HNF-1644 REV. 0

Sample Name:

ccb

14:52 Type: Unk-

U_[234]
234/pulse
Cts/s
2.482
.430
17.35

3.1186
2.006
2.206
2.661
2.418

09/08/98 14:53:38

Mode -

IR

U_[235)
235/pulse

85

Cts/S
2.370

.254
10.70

2.032
2.741
2.340
2.320
2.419

Operator:
Corr.Fact

U_[236]
236/pulse
Cts/S
2.774
.298
10.73

2.371
3.142
2.875
2.592
2.B8&3

B Y e

page 1
big
; 1.000000

T_[238]
238/pulse
Cts/S

4 .653

. 740

15.89

5.352
4.345
3.544,
5.253
4.771



W vas

12/12/13 07:94 FAX

Analysis Report 05/08/98 14:53:47 pajye 1

. : : HNF-1644 REV. 0

~Method: ISO_U Sample Name: ccb Operator: bjg
Zomment : 2% nitirce

2un Time: 09/08/98 14:52 Type: Unk "Mode: CONC Corr.Fact: 1.0000)0
Ilem U_[233] u_[234] u_[235] U_[236] U_[238)
Line 233 /pulse 234 /pulse 235/pulse 236 /pulse 238/pulge
Jnits ppb ppb ppb ppb ppb
Avg . 2.938 2.482 -.0009 2.774 .004s8
Stddev .227 .430 .0007 . 298 .0021
sRSD 7.716 17.35 71.39 10.73 46.78
Bl 2.845 3.116 -.0018 . 2,371 .00s66
g2 2.674 2.006 .0000 3.142 .0037
23 3.142 2.206 -.0010 2.875 .0014
=4 3.206 2.661 -.0011 2.5392 .0063
=5 2.822 2.4198 -.0008 2.889 .00459
nt. Std. Ir[193]

-ine 193/pulse

nits Cts/s

g 7.4216

tddev 0655

RSD .88274

1 7.3807

2 7.4793

2 7.4781

-4 7.3288

=S 7.4408

86



worklistdata2 Version 1.0 05/15/96 » . Pagee 1
09/16/98 13:18 HNF-1644 REV. 0

LABCORE Completed Worklist Report for Worklist# 25537

Analyst: sth Instrument: CARB2 _ Book#:
Method: LA-342-100 Rev/Mod '
Worklist Comment: S-304 GRAB, @TICTOCI, STD: TIC=1.0mL, TOC=.200mL skm

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

A
6 SPK $98T002346 0 QTICTOCT TOC-02  LIQUID 1.00+02 9.28E+01

Final page for worklist# 25537

Analyst Signature

Reviewer Signature

Units shown for QC (BLK/BKG) may not reflect the actual units.
86. 14



worklistdata2 Version 1.0 05/15/96 HNF-1644 REV. 0 Page:
09/09/98 15:21

LABCORE Completed Worklist Report for Worklist# 25537

Analyst: slh Instrument: CARB2 Book#:
Method: LA-342-100  Rev/Mod
Worklist Comment: S-304 GRAB, @TICTOC], STD: TIC=1.0mL, TOC=.200mL skm

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

LBENK R ICTOGE 0 QU T 2 R0 s g

1 BLNK 0 eTICTOC TOC-02  LIQUID 1 1.06E+1 10.600 ug/mL

2-$70 02 SOTICTOCT RICA02: L TRUID 5 6. 02E902: 1 . 5. 6582 “51193/854 % Recovery

2 $TD 0 @TICTOC1 TOC-02 LIQUID  3.00E+03 2.85E+3 95.000 % Recovery

3USAMPEE™ '598T002346: f0: - RFICTOCL FIC02: 1 LTQUID: 115 /A ¢ 1,63ER02 5,000 ug/mt:

3 SAMPLE  $98T002346 0  @TICTOCI TOC-02  LIQUID N/A__ < 4.00E+01 40.000 ug/mL

4-DUp S98T002346.,0:* - I @EICTOCE: TIC-02: - LIQUID 1i63ER2 1B4ERA S 0L BL2-RPD

4 pUP $987T002346 0  @TICTOCL TOC-02 LIQUID  <4.00E+l 1.86E+2 RPD

5TRIPL. . /598700284607 RTICTOCE 11C02: EIQuID 15688+ BBER 1i1.824 RPD

5 TRIPL 987002346 0  @TICTOCI TOC-02  LIQUID  <4.00E+1  <4.00E+l - RPD

6°SPK “SYETO023AG0: HRTIGTOCTAIC-02 i alnD L 00BH02 -+ 5 4 202E 0250 1/ 1027000 % Ratovery

6 SPK $98T002346 0  @TICTOCL TOC-02 LIQUID  1.00E+02  9.28E+01 92.800 % Recovery
Final page for worklist# 25537

Analyst Signature Date ) Analyst Signature Date

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

87



12/06/13 01:19 FAX

@001/016
08/12/98 10:34 HNF-1644 REV.0 Page: 1
400041y ABCORE Data Entry Template for Worklist# 25537
Analyst: JH~ Tostrument: CARB2 Book# I JsNi3:D
Method: LA-342-100 Rev/Mod jE 3 ToC W1 £
Worklist Comment: S-304 GRAB, @TICTOC1, STD: TIC=1.0mL, TOC=200mL skm
8 Type Sample# R A Test ~ Matrix Group# Project
1 BLNK @TICTOC1 LIQUID
2 STD @TICTOC1 LIQUID
3 SAMPLE $98T002346 0 @TICTOC1 LIQUID 98000438 S-304 GRAB

Analytes Reguested: TIC-02 , TOC-02
4 DUP $98T002346 O @TICTOC1 LIQUID

S SPK .. S98T002346 O @TICTOC1 LIQUID

Final page for worklist # 25537

%mébéﬁﬁ%v,m o A S Vo
alyst Signature Analyst Signature Date

Da
9-{-98-

Data Entry Comments:

39O B4 — Ren Trp

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

88



HNF-1644 REV. 0
WORKBOOK PAGE: BLANK1
TIC/ITOC : LA-342-100 (F-1) __LIQUIDS
S “jiSample Size in mL
Dilution Factor

““ug of Carbon in Sample
g of Carbon from Baseline

“lug of carbon = [C1-C2|

TIC TOC
_ [Method Detection Limit in pg/mL 5 40
of Carbon 2.80E+00 1.06E+01
Y/
Ta a Entered By: %A 77 17 Date: 00709798 1
Signature of Chemist: ] {7 Date: ]
BLANK.W81 REV 1.0 342100ML /

T THAT
SIGNATURE ABQVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIS
EQO:’AQU:JY ED/VIEH(HED THE CALIBRATION/ANALYSIS ON PAGES T0 /(0 .

89

1\34210000UT\26637 WB1 09/09/98 14:26:52




HNF-1644 REV. 0

WORKBOOK PAGE: STD2
TIC/TOC : LA-342-100 (F-1) LIQUIDS me | 7o

Sample Size in mL

I

&%\ Final Coulometer Readmg in po

Standard Value (pg/ml) | 602 3000

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

QC Found in pg/mL = {C1 - C2) * DF / S
QC Found in pg/mL for TIC=5if C1<C2

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

% Recovery = QC Found / QC Actual * 100

TIC TOC
Method Detection Limit in pg/mL 5 40
QC Actual in pg/imL 6.02E+02 3.00E+03
QC Found in pa/mL 5.65E+02 2.85E+03
Percent Standard Recovery 93.9 94.83

ata Entered By: JDS Date: 09709798 I
Signature of Chemist: Date: |

STANDARD.WB1REV 1.0 342100ML

S0

113421000\0UT\25537 WB1 09/09/98 14:28:18



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

Sample Size in mL

Dilution Factor

g of Carbon in Sample

g of Carbon from Baseline

Signature of Chemist:

NOTE: FOR TOC: The Reported Result is <
TIC TOC
Method Detection Limit in pg/mL 5 40
g of Carbon/mL Note: < 1.63E+02 1.66E+01
Data Entered By: JDS Date: 09/09/98
Date:

SAMPLE WB1 REV 1.0 342100ML

113421000\0UT\25537.WB1 09/09/98 14:28:45




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

HNF-1644 REV. 0

Sample Size in mL

Dilution Factor

- lug of Carbon in Sample

. g of Carbon from Baseline

Known pg of C from Original Sample

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

TIC TOC

Method Detection Limit in pg/mL

5 40

g of Carbon/mL

1.64E+02 1.86E+02

Data Entered By:

JDS Date: 09/09/98

Signature of Chemist:

Date:

SAMPLE.WB1 REV 1.0 342100ML

92

11\342100\0UT\25537.WB1 09/09/98 14:30:13




HNF-1644 REV. 0
WORKBOOK PAGE: TRIPLS

TIC/T W : LA-342-100 (F-1) LIQUIDS TIC TOC
i[Sample Size in mL (SS) 1.0000 1.0000
Dilution Factor (DF) A Lot
g of Carbon in Sample (C1) 171.6 52.2
g of Carbon from Baseline (C2) 84y - 3608
Known ug of C from Original Sample 1,63E42 |- ‘<1 B6E+1 -
Duplicate Result 1.64E+2 - - 1.86E+2
ug of Carbon/mL =(C1-C2)* DF/SS
Hg of Carbon/mL for TIC =5 if C1 < C2
ug of Carbon/ml. for TOC = 40 if C1 < C2
< 40.
TIC TOC
Method Detection Limit in pg/mL 5 40
f of Carbon/mL Note: < 1.63E+02 1.66E+01
$-304 GRAB
Data Entered By: JDS Date: 09/09/98
Signature of Chemist: Date:
SAMPLE.WB1 REV 1.0 342100ML
93

11342100\0UT\25537. WB1 09/16/98 13:13:30




HNF-1644 REV, 0

WORKBOOK PAGE: SPIKES

2-100 (F-1) LIQUIDS

E[-§ample Vial Data
Sample Volume in mL
H|Final Coulometer Reading in ug

[Spiked Vial Data
ample Volume in mL (SPK S$S) . g 1:0000
[Amount of Spike Std. in mL (SPKVOL) |7+ 5 . Z:7:0.500) 0.100
|Finat Coutometer Reading in ug (€2) B AT 3307
Spike Book Number ":25N12D 24N12E
pike Standard Value in pg/ml (SPK CONC) 602 3000
. 98004066 g C in baseline G e T84 35.6

e Hp!
S98T002346

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

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

T Percent Spike Recovery = ((C2-BL) - (C1-BL) * {(SPK SS)/ SS) / ((SPK CONC) * (SPK VOL)) * 100

TIC TOC
QC Actual in pg/mL 6.02E+02 3.00E+03
QC Found in pg/mL 6.13E+02 2.79E+03
Percent Spike Recovery 101.8 92.8
Data Entered By: JDS Date: 09/09/98
Signature of Chemist: ) Date:

SPIKE.WB1 REV 1.3 342100ML

94

11342100\0UT\25537.WB1 09/09/98 14:31:61




01:20 FAX

. Z1003/016
TIC~ TOTAL INORGANIC. CABX}@N,.ANALYSIS REPORT
TICIQC REV 2.0
<<< BLANE ANALYSIS >>»>
Sample: BASE 2 Date: 09/01/98 ' Time: 23:46:34
Sample Size = 1 ul o T Analyst : SL 1100D
Dil Factor = 1 s 7. Min Readings = 22
Blank ID # = BASE 2 : : . Max Readings = 22
Blank Value = N/A ) . " ., % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Differenze ==
1 0.01 ] . .0.00 0.00
2 0.50 - 10.30 100.00
3 1.00 . .0.60 50.00
4 1.50 91750 60.00
5 2.00 2.90 48.28
6 2.50 ~3:50 ) 17.14
7 3.00 " 4.00 12.50
8 3.50 -4.40 9.08
9 4.00 "4.90 10.20
10 4.50 '5.20 5.77
11 5.00 8,50 5.45
12 5.50 '5.80 . 5.1%
13 6.00 6.00. - 3.32
14 6.50 . 6.40 6.28
15 7.00 6160 3.0:Z
16 7.50 6.90 4.3¢
17 8.00 -7.%0 2.8z
18 8.50 7,40 4.0¢
19 9.00 ;70 3.9¢
20 9.50 7.90 2.5:
21 10.00 ..8.10 2.4"
22 10.50 "8.40 3.5"
TA
BLANK VALUE = 8.4 micrograms carbon' . .
BLANK FACTOR = 8.4 / 10.49561 = Sl ) +8.0E-01 ug/uin Carbon
Sample Run By: o .
SL HOOB - _ 00002

95

[

U RS R



01:20 FAX
20047016

}”VFL1644FHEV 0

POC- TOTAL ORGANIC CARBON ANWALYSIS REPORT
TICTOC REV:2.0
<<< BLANK ANALYSIS >>>

-

Sample: BASE 2 Date: 09/01/98 Time: 23:58:56
Sample Size = 1 ulL - © - 2Analyst : SL 100D
Dil Factor = 1 f -~ 7 Min Readings = 22
Blank ID # = BASE 2 ‘. "+ Max Readings = 22
Blank Value = N/A T % Difference = 10

== Reading ==== Analysis Time ==== Coulometer ==== % Differenze ==

1 ’ 0.51 0.30 0.00
2 1.01 B . . .0.50 40.00
3 1.50 S 71,50 66.67
4 2.00 SoTL s 6.200 75.81
5 2:.50 Lo 712050 54,07
6 3.00 T ..39w30 - 30.05
7 3.50 23.70 18.57
8 4.00 : Cn L 26.40 10.23
g 4.50 -~ 7 28.00 5.71
10 5.00 - 29.50 5.08
11 5.50 - 30.00 1.67
12 . 6.00 30.90 . - 2.91
13 6.50 ’ 31.50 1.9¢
14 7.00 32.20 2.1%
15 7.50 L co-e 1 32.40 0.62
16 - 8.00 32.90 1.5:2
17 8.50 - . . 33.20 0.9¢
18 2.00 e 77 33.860 1.1¢
19 9.50 . L w34, 00, 1.1¢
20 10.00 S, 134.50 1.4°f
21 10.50 e n.34.90 1.1¢
22 11.00 35.60 1.9°

BLANK VALUE = 35.6 micrograms carbon

BLANK FACTOR = 35.6 / 10.99878 = - .: +3.24E+00 ug/niin Carben

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

i

Sample Run By:

Bl HOOD. 50003

96

e

e,



L&/ VR Lo

vil.4¥Y 'aa

Sample: STD

Sample Siz
Dil Factor
Blank ID #
Blank Valu

== Reading =

USER INPUT BLANK VALUE

BLANK VALUE
BLANK FACTOR

SAMPLE RESULTS:

{ 573.7 - 8.
( 573.7 - 8.

@oos/016

HNF-1644 REV, 0

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT

TICTOS REV 2.0

Date?’ 09/02/98%"

Time: 00:25:16

e = 1000 ul Analyst 8L, 13100D
=1 Min Readings = 22
= : ) Max Readings = 22

e = .8 ug/minute C % Difference = 10

=== Analysis Time
.51
.01
.51
.01
.51
.00
.50
.00
.50
.00
.50
.00
.50
.00
.50
.00
.50
.00
.50
.00
.50
.00

jury
CYWVYWOOIJaaUINdARBWNNRERO

e
Ho

= 8.799024 micrograms'cébehi
= 8.799024 / 10.99878|. 5= .-

(1000)

799868 ) (1)/
)/ (1000} (12)

799868 ) (1

R

Sample Run By:

+8.

==== % Difference ==

0.00
- 35,
89.
87.
55,
3z2.
19.04
11.60
.08
.33
.48
.57
.02
.68
.51
.3z
.28
21
o
.14
L3
e

71
47
06
09
30

.

CQOCOQOOCCOOREFENARN

=7

oS-y

lznrﬁﬁ? {'

.A\Qﬂsﬂﬁvbﬁf’
00D - \J

0E-01 ug/1in Carbon
+5.649E-0 . g/L Cerbon
+4.708E-0.2 Molar Carbon
00002




d&4/UD/ Lo UL ZU FAA

&006/016
TOC- TOTAL ORGANLC.CAREON NALYSIS REPORT
TIC*OC 1QEV O
Sample: STD 2 Date::QQ/OZ/BQ,_f Time: 00:38:19 ‘
. PR ‘ E
Sample Size = 200 uL . 7 pnalyst : SL 'i00D ]
Dil Factor =1 ’ Min Readings = 22
Blank ID # = I .+ < Max Readings = 22
Blank Value = 3.24 ug/minute ¢ , '~ % Difference = 10 :
== Reading ==== Analysis Time ==== Coulométer ==== % Difference ==
1 0.51 .0.40 0.00
2 1.00 . 0.70 42 .86
3 1.50 ) ST 250 72.00
4 2.00 - 5.20 84.57
5 2.50 T 61 50 73.66
6 3.00 158.éo ) 61.13
7 3.50 295.00 46.37
8 4.00 C - 'w4ll vo 28.3%
9 4.50 oL 484 go 15.1C
10 5.00 7 B27. 8.08
11 5.50 559-?0 5.01
12 6.00 . - 571,70 2.8% :
13 6.50 .. ... ’B81.50 1.6¢ i
14 7.00 ' 588.30 1.1¢ k
15 7.50 s L7 B92.60 Q.73
16 8.00 596.00 0.5%
17 8.50 0.4:
18 9.00 0.3¢ p
19 9.50 0.27 {
20 10.00 0.1¢
21 10.50 0.2¢
22 11.00 0.0"
USER INPUT BLANK VALUE ’ o
BLANK VALUE = 35.63604 micrograms carbon
BLANK FACTOR = 35.63604 / 10 99878 ’ +3 .2E+00 ug/nin Carbon

SAMPLE RESULTS:
( 604.6 - 35.63027 ) (1)/(200)

+2.845E+0) g/L Carbon
( 604.6 - 35.63027 ) (1)/(200). (12}

+2.371E-0( Molar Carbon

Sample Run By: é’%&@@é (gjggxé
00002

;m& g(pmaaﬁ

nou




01:21 FAX

007/016

TIC~ TOTAL INORGANIF CARBON ANALYSIS REPORT
TICTOC REV 2 0

Sample: BLK 2 Date:-09/02/98{“ Time: 00:50:45
Sample Size = 1 ul Analyst : SL 1I00D
Dil Factor = 1 Min Readings = 22
Blank ID # = B - . Max Readings = 22
Blank Value = .8 ug/minute-C .© . . % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Differen:e ==
1 0.51 . 0.60 Q.00
2 1.01 S ‘1.10 45.45
3 1.51 ' o ‘v -2.50 56.00
4 2.00 et 4410 39.02
5 2.50 Do .7 5,000 18.00
& 3.00 - ©.5.80 13.79
7 3.50 '.6.30 7.94
8 4.00 . S L TBNT0 5.97
g 4.50 . U an7.,10 5.63
10 5.00 7.50 5.33
11 5.50 257,90 5.0¢
12 6.00 - : . 8.20 3.6¢
13 6.50 . - .8.50 3.532
14 7.00 “8.80 3.41
15 7.%0 . .. - 9.10 3.3¢C
16 8.00 5.50Q 4.21
17 8.50 o . °9.70 2.0¢
18 2.00 e - 10.00 3.0¢ i
is 9.50 St . 10330 2.91 ‘
20 10.00 e 010,60 2.8:
21 10.50 : 11.00 3.6¢
22 11.00 - 11.20 1.7¢
USER INPUT BLANK VALUE .
BLANK VALUE = 8.799024 mlcrogramb carbon;

BLANK FACTOR = 8.799024 / 10.99878 ~=:-. +8.0E~01 ug/1in Carbon

SAMPLE RESULTS:
( 11.2 - 8.798401 ) (1) /(1)

+2.40E+00 g/L Czrbon
(11.2 - 8.798401 ) (1) /(1) (12)

+2.00E-01 Molazr Carbon

]

Sample Run By:

‘8L, HOOD . . 00002

99



1L</7UD/s L0 VUL.ZL1 FAAX

@oos/016
HNF-1644 REV, 0
TOC- TOTAL ORGANIC:.CARBON ANALYSIS REPORT
TICTOC REV.2.0
Sample: BLK 2 Date: D9/02/98 - Time: 01:03:36
Sample Size = 1 ulL . Analyst : SL 100D
Dil Factor =1 Min Readings = 22
Blank ID # = Max Readings = 22
Blank Value = 3.24 ug/mlnute C % Difference = 10
== Reading ==== Analysis Tlme === Cculomete ==== % Differen:e ==
1 0.51 0.40 0.00
2 1.01 ’ 42.86
3 1.51 68.18
4 2.01 - 62.71
5 2.51 42.16
6 3.01 26.62
7 3.50 13.66
8 4.00 .- . 8.52
9 4.50 5.88
10 5.00 ! 5.08
11 5.50 2.96
1z 6.00 3.32
13 ’ 6.50 i 2.332
14 7.00 el 2.27%
15 7.50 - 2.2z
16 8.00 1.7¢8
17 8.50 1.2¢
18 9.00 1.6¢
19 9.50 1.67
20 10.00 1.2:2
21 10.50 1.2:2
22 11.00 1.6¢
USER INPUT BLANK VALUE . ’
BLANK VALUE = 35.63604 mlicrograms carbon
BLANK FACTOR = 35.63604 / 10 99878 - : +3.2E+00 ug/uin Carbon
SAMPLE RESULTS: : .
{ 25 - 35.63892 ) (1) /(1) = - < 5.00 E-3 g/L Cerbon
( 25 - 35.63892 )(1)/(1)(12) = : < 4.17 FE-4 Molar Carbon
<<<< WARNING - BLANK VALUE EXCEEDS 1. 5 ug/mln Carboniti!lilss>ss

Sample Run By

&L HOOD o 00002

J;LO(?

kil




12706713 U1l:Z21 FAX

@009/016
HNF-1644 REV, 0
TIC- TOTAL INORGANIQ“Q@EEON’ANALYSIS REPORT
TICTOC REV 2.0
Sample: S98T002346 Date:.09/02/98, .-  Time: 01:23:13
Sample Size = 1 uL o Analyst : SL 1I00D
Dil Factor = 1 " . Min Readings = 22
Blank ID # = . .. Max Readings = 22
Blank Value = .8 ug/minute.C . L © % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Differenze ==
1 0.51 .20 0.00
2 1.00 .50 60.00
3 1.50 .80 82.14
4 2.00 230 87.44
5 2.50 R 1.00 61.55
6 3.00 o 94 .40 38.56
7 3.50 . 122.80 23.13 j
8 4.00 . w.. 5 ¢.140.80 12.78 i
9 4.50 LD iBiTio 6.82 !
10 5.00 ’ 157.80 4,28
11 5.50 . 161.40 2.23
12 - 6.00 . 163.80 1.4%
13 6.50 - 165.80 1.21
14 7.00 S ... lg7.10 0.7¢
15 7.50 T 168.:20 0.6¢
16 8.00 168.80 0.3¢€
17 8.50 169.5%0 0.4]
18 9.00 - 170.00 0.2¢
19 9.50 A B o D5 X 0.2:
20 10.00 . .170.90 0.2¢
21 10.50 171.30 0.2:°
22 11.00 171.60 0.17
USER INPUT BLANK VALUE E
BLANK VALUE = 8.799024 micrograms . ﬂarbon
BLANK FACTOR = 8.799024 / 10 99878 ; . +8.0E-01 ug/nin Carbon

SAMPLE RESULTS:
( 171.6 - 8.799872 ) (1) /(1)
( 171.6 - 8.792872 ) {1)/(3) (12)

+1.628E+02 g/L Cexbon
+1.357E+0. Molar Carbon

(]

Sample Run By:

. ST HOOD . . 60002

se= W= OB e



La700/714 01:2Z2 FAX

%= W= 955

1010/016
HNF-1644 REV. 0
TOC~ TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV:2.0
Sample: S98T002346 Date: 09/02/98. _, Time: 01:36:20 :
Sample Size = 1 ul Analyst : SL 100D .
Dil Factor = 1 Min Readings = 22 i
Blank ID # = : ... °° Max Readings = 22 ;
Blank Value = 3.24 ug/minute C s % Difference = 10 i
. s i
== Reading ==== Analysis Time ==== Coulometer ==== % Difference == i
1 0.51 0.30 0.00 - 3
2 1.01 - - - . C.e60 50.00 ;
3 1.50 Ty 3,10 80.65
4 2.00 . - o .. 12.90 75.97 i
5 2.50 T -0 24,00 46.25
6 3.00 -32.80 26.83
7 3.50 37.90 . 13.46
8 4.00 _ - .-41,860 8.89
9 4.50 .- .. .43.50 4.37
10 5.00 . 145,20 3.76
11 5.50 -46.60 3.00
12 6.00 - 47.40 - 1.68
13 6.50 .. . . 148,20 1.66
14 7.00 "t 48.70 1.03
15 7.50 ;... .- 49.30 1.2z
16 8.00 . 49.80 1.0C
17 8.50 : 50.30. 0.9¢
18 9.00 . - 25G6.70 0.7¢
19 9.50 : ©. 0 B1L1p, 0.7¢
20 10.00 Co .51:.40 0.5¢
21 10.50 -51.80 0.7
22 11.00 52.20 0.7
USER INPUT BLANK VALUE .
BLANK VALUE = 35.63604 micrograms carbon
BLANK FACTOR = 35.63604 / 10.99878 . = . +3.2E+00 ug/nin Carbcn
SAMPLE RESULTS: L
( 52.2 - 35.63029 )(1)/(1 = C +1.66E+01 g/L Cexrbon
( 52.2 - 35.63029 ) (1)/(1) (12) = . +1.38E+00 Molaxr Carbon
<<<< WARNING - BLANK VALUE EXCEEDS 1. 5 ug/mln Carbont!{fi>>>>
Sample Run By: : N
SI. HOOD. 0000 2

A

f;iiga



la/706/71a V1:22 FAX

[Bo11/016 1
HNF-1644 REV. 0 |
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT :
TICTOC REV-2.0 . g
Sample: S98T02346 DUP Date: 03/02/98 - Time: 01:53:31
Sample Size = 1 ulL T Analyst : SL 100D
Dil Factor = 1 o Min Readings = 22
Blank ID # = v - * -+ Max Readings = 22
Blank Value = .8 ug/minute C . % Difference = 10
== Reading ==== Analysis Time ==== Coulcmeter ==== % Differenze ==
1 G.51 Q.30 0.00
2 1.01 0.60 50.00
3 1.51 . .. 3.10 80.65
4 2.00 s L2380 86.97
5 2.50 c.0 0 -59.80 60.20
6 3.00 ' 95.70 37.51
7 3.50 123.90 22.76
8 4.00 ;-5 142.00 . 12.75
9 4.50 o -152.50 6.89
10 5.00 . 158.30 3.66
i1 5.50 162.00 2.28
12 6.00 : 164.70 1.64
13 6.50 . . 166.30 0.9¢
14 7.00 7 167.80 0.8¢
15 7.50 : . L6860 0.47
16 8.00 169.40 0.4%
17 8.50 170.20 0.4%
18 9.00 0.2¢
19 9.50 0.3t
20 10.00 0.2: 4
21 10.50 0.1° i
22 11.00 0.2: :
i
USER INPUT BLANK VALUE o e
BLANK VALUE = 8.799024 wmicrograms carbon.
: +8.0E-01 ug/nin Carbon

BLANK FACTOR = 8.799024 / 10.99878.

SAMPLE RESULTS:
( 172.4 - 8.797602 ) (1

) /(1) +1.636E+02 g/L Carbon
( 172.4 - 8.797602 ) (1) /(1) (12)-.

+1.363E+0L Molar Carbon

Sample Run By: S _
Lo SL HOOD. - . 00002

- ek = 9459 -
5 : 3 ‘o3

Taowle



SAMPLE RESULTS:

( 221.6
( 221.6

- 3.563894 ).

(1) /
- 3.563894 ) (1)/

(
(

1
1

)
)y (12) -

Sample Run By:

+2.180E+02
+1.817E+0L

SL

HO0D

T

104

00002

te/780/10 Ul:z238 FAX
#o12/016
S HNF-1644 REV. 0
TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0
Sample: S98T02346 DUP Date:. 09/02/98, . Time: 02:07:55
Sample Size = 1 uL " . Analyst SL 100D
Dil Factor = 1 . Min Readings = 22
Blank ID # = ) . Max Readings = 22
Blank Value = .324 ug/minute C " % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Differenze ==
: 1 0.51 C 0.00
2 1.00 66.67
3 1.50 87.50
4 2,00 80.33
5 2.50 54.14
6 3.00 30.91
7 3.50 18.60
8 4.00 . 11.86
9 4.50 : 7.26
10 5.00 5.6¢C
11 5.50 4.17
12 6.00 3.22
13 6.50 2.41
14 7.00 1.9z
15 7.50 1.4
16 8.00 1.0¢
17 8.50 g.7¢
18 9.00 0.9:2
19 9.50 0.6¢
20 10.00 0.6¢4
21 10.50 0.5¢
22 11.00 i) 0.5¢
USER INPUT BLANK VALUE Lo
BLANK VALUE = 3.563605 micrograms carbon
BLANK FACTOR = 3.563605 / 10.99878 ° +3.2E-01 ug/nin Carbon

g/L Carbon
Molar Carbon




12700/1s  01:23 FAX

@o13/016
HNF-1644 REV, 0
TIC- TOTAL INORGANIC CARBON,ANALYSIS REPORT
TICTOC REV.2.0
Sample: S98T02346 TRP Date: 09/02/98 Time: 02:24:42
Sample Size = 1 uL Analyst : SL 100D ;
Dil Factor =1 Min Readings = 22 i
Blank ID # = BT . . .. Max Readings = 22 i
Blank Value = .8 ug/minute C © .. . & Difference = 10 H
== Reading. ==== Analysis Tlm ==== Coulometer ==== % Differen:e ==
1 0.51 T 0.40 0.00
2 1.00 : 110 63.64
3 1.50 : +3.00 63.33 H
4 2.00 - S w2450 '87.76 i
S 2.50 :-64.60 62.07
[ 3.00 . - *102.00 36.67
7 3.50 S _130.10 21.60
8 4.00 .. : - 146.20 11.01
9. 4.50 . 156.00 6.28
10 5.00 . . . 160.90 3.05
11 5.50 i 164 .60 2,25
12 6.00 .. - 186.70 1.26
13 6.50 .- ’ - 168.10 0.83
14 7.00 : 169.30 0.71
15 7.50 ... .. 170..30. 0.5¢
16 8.00 - ‘171.10 0.47
17 . B8.50 e 171.80 0.41
18 9.00 o 172.20° 0.232
19. . 9.50 ; . 172.70 0.2¢
20 10.00 ; . 173.20 0.2¢
21 10.50 Seve s 1173050 0.1
22 11.00 . 173.90 0.2%
]
i
USER INPUT BLANK VALUE o
BLANK VALUE = 8.,799024 mlcrograms carbon_ :
, +8.0E-01 ug/uin Carbon !

BLANK FACTOR = 8.799024 / 10. 99878

SAMPLE RESULTS:
( 173.9 - 8.797607 ) (1)/(1)
( 173.9 - 8.797607 ) (1)/ (1) (12)

e +1.651E+01 g/L Czrbon
L +1.376E+0l Molar Carbon

Sample Run By: . _
C SL-HOODJ'j' 00002

Sl = 1olg 105




01:23 FAX

#o14/018

HNF-1644 REV. 0

. TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT

TICTOCREV 2.0

Sample: 898T02346 TRP Date: 09/02/98 Time: 02:48:19
Sample Size = 1 uL Analyst SL 1{OOD
Dil Factor = 1 Min Readings = 22
Blank ID # = L . Max Readings = 22
Blank Value = 3.24 ug/minute C. % Difference = 10

== Reading ==== Analysis Time ==== Coulometer ==== % Differencze ==

1 0.51 .20 0.00
2 1.01 - 0.60 66.67
3 1.50 ‘2.30 73.91
4 2,00 .30 75.27
5 2.50 <40 54.41
6 3.00 .20 34.62
7 3.50 8.70 19.38
8 4.00 .40 10.83
S 4.50 230 .8.28
10 5.00 ).00 5.4¢
11 5.50 ,90 3.6¢
12 6.00 .10 2.26
13 6.50- .10 1.8¢
14 7.00 .00 1.64
15 7.50- .70 1.2¢
16 8.00 6.40 1.2¢4
17 8.50 .00 1.0¢
18 9.00 . 57.50 0.8"
19 9.50 oo -.58.20 1.2¢
20 10.00 . 58.60 0.6¢
21 10.50 59.20 1.0
22 11 7 0.8

.00 . 59.70

USER INPUT BLANK VALUE
BLANK VALUE = 35.63604 mlcrograms carbon -

BLANK FACTOR = 35.63604 / 10.99878 .=- ; +3.2E+00

SAMPLE RESULTS:

( 59.7 - 35.63352 ) (1)/(1) = +2.41E+01

( 59.7 - 35.63352 ) (1)/(1) (12) = +2.01E+00

<<<< WARNING - BLANK VALUE EXCEEDS 1. 5 ug/mln Carbon"l|'>>>>
Sample Run By: . _
’ : . SL HOOD- 00002

$Scl_n&:

1,007k 106

ug/nin Carbon

g/L Carbon
Molar Carbon




SeEsVAMsLe Vil.4% AA

. @d015/016
HNF-1644 REV, o
TIC- TOTAL INORGANIC CARBON BDNALYSIS REPORT
TICTOC REV 2.0
Sample: S98T02346 SPK Date: 09/02/98 Time: 03:05:54
Sample Size = 1 uL © " analyst : . 8L 1100D
Dil Factor = 1 . . Min Readings = 22
Blank ID # = ) ) S Max Readings = 22
Blank Value = .8 ug/mlnute ¢ . . % Difference = 10
== Reading ==== Analysis Tlme ==== Coulomete ==== % Differenze ==
1 0.51° "0.00 0.00
2 1.01 _O 30 100.00
3 1.50 : . 7.50 96.00
4 2.00 S P A - 1 ¢ B 89.41
5 2.50 182320 61.14
& 3.00 282.20 35.44
7 3.50 : 353.90 20.26
8 4.00 . 399.90 : 11.50
9 4.50 428.20 -  6.61
10 5.00 ’ 445.30 3.84
11 5.50 455. 50 ¢ 2.24
12 6.00 . '464 60 1.3z2
13 6.50 465v80 . 0.9¢C
14 7.00 - ... - 468.80 0.64
15 7.50 .- L.l "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 P 475, 90, 0.1¢
20 10.00 e ra76:50 0.1:
21 10.50 ’ 477.10 g.1:
22 11.00 : 477.90 0.1"
USER INPUT BLANK VALUE & .
BLANK VALUE = 8.799024 micrograms uarbon.
BLANK FACTOR = §8.799024 / 10 99878 - +8.0E-01 ug/ nin Carbon

SAMPLE RESULTS: -
( 477.9 - 8.798401 )<1)/(1)
( 477.9 - 8.798401 ) (1) /(1) (12)

+4.691E+02 g¢g/L Carbon
+3.909E+01 Molar Carbon

Sample Run By:

ST mooD . 500c2

Bolnd = o0y + SO spk a8
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SEs Vs LY V1.2 'AA

Ho16/016
HNFl1644IREv[o
TOC- TOTAL ORGANIC ;ARBON ANALYSIS REPORT
TICTOC REV-2.0
Sample: S98T02346SPK Date: 69/02/98 - Time: 03:18:31
L . - [
Sample Size = 1 ulL : Do - . Bnalyst : SL FOOD
.Dil Factor =1 . -+ Min Readings = 22
Blank ID # = + .4 = . Max Readings = 22
Blank Value = 3.24 ug/minute C ok % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51 i 0.60 . 0.00
2 1.01 i .1.20 50.00
3 1.50 .. .9.40 87.23
4 2.00 PIREA FURRELR * Y i 78.92
5 2.50 ..k 1T19.50 62.68
6 3.00 i 198.10 39.68
7 3.50 i 2SQ.ZO 20.82
8 4.00 - - s 280.90 : 10.93
9’ 4.50 ..298.80 - 5.99
10 5.00 R I -308.60 3.18
11 5.50 1 314.10 . 1.75 i
12 6.00 ! 318.30 1.32
13 6.50 Vi 321.10 0.87
14 7.00 L ! 323.40 0.71
15 7.50 .. 324..90° 0.4¢
16 8,00 . 326.10 0.37%
17 8.50 ) ' 32%.10 0.31
18 9.00 328.80 0.27
19 9.50 EIRTRES ©328.60 0.1¢
20 10.00 . - 329.50 0.27
21 10,50 330.10 0.1¢
22 11.00 330.70 0.1¢
t
i-
USER INPUT BLANK VALUE ’
BLANK VALUE = 35.63604 micrograms rarbon :
BLANK FACTOR = 35.63604 / 10.99878~ s +3.2E+00 ug/nin Carbon
SAMPLE RESULTS:
( 330.7 - 35.63619 ) (1) /(1) A= e +2.951E+02 g/L Carbon
( 330.7 - 35.63619. )(1)/(1)(12)- ) +2.459E+01 Molar Carbon
<<<< WARNING - BLANK VALUE EXCE EDS 1 5 ug/mln Carbon!!!!l>>5>
Sample Run By:

ST HOOD . ) 000C2

SS :_\§hﬂ = ‘15[fﬁcbiv _%! ,iéi}*fi,S?Ff SeM>-E
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RADIOCHEMICAL ANALYSIS
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worklistdata Version 1.0 05/15/96
08/14/98 10:45 HNF-1644 REV. 0
LABCORE Completed Worklist Report for Worklist# 25550

Page:

Analyst: akl Instrument: GEAO03 Book#

Method: Rev/Mod

Worklist Comment: S-304 GRAB, @GEA-01, SS= See traveler. STD: 1.0mL skm

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
1 sTD L ‘@3EA-01 - CO60-02 'LIQUID 4.681e-03 4.85e-03 103,610 % Recovery
1 sTD o @GEA-01 CO60-02E LIQUID 1 2.80 2.800 % Ct Erxox
1 sTD o @GEA-01 - C$13702 LIQUID 7.496e-03 7.28e-03 97.118 % Recovery
1‘ 5TD o @GEA-01 CS13702E LIQUID 1 2.83 2.830 % Ct Error
2 BLNK 0 @GEA-01 C€060-02 LIQUID 1 <2.88e-5 uci/mh
2 BLNK [\ @GEA-01 CS13702 LIQUID 1 <7.4le-5 uCi/mL
3. SAMPLE. S9BT002346 O @GEA-01 CO060-02 LIQUID N/A < 3.220e-05 3.226~005 : uCi/ml
3 SAMPLE 5987002346 0 @GEA-01 CO060-02E LIQUID N/A n/a % Ct. Error
3 SAMPLE. 5887002346 O @3EA-01 CS13702 LIQUID N/ 2.420e-02 uci/mL
3 SAMPLE 598T002346 0 @GEA-01 CS813702E LIQUID N/A 1.15 % Ct., Exror
4 DUP 598T002346 O @GEA-01 C060-02 LIQUID <3.22e-5 <2.84e-5 RED
4 DUP S98T002346 © @GEA-01 CO060-02E LIQUID 1 n/a % Ct Error
4" pup $96T002346 0 @GEA-01 CS13702 LIQUID 2.42e-02 2.47e-02 2.045:RPD
4 DUP 598T002346 0 @QUEA-01 CS13702E LIQUID 1 .14 1.140 % ¢t Exxor

Comments Section:

Comments for sample# S98T002346 and test @GEA-01 .
DL=0 => n/a.

Final page for worklist# 25550

Analyst Signature Date Analyst Signature Date

er Signature

Units shown for QC (BLK/BKG) may not reflect the actual units.
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08/12/98 13:13 . HNF-1644 REV. 0 Page: 1
00 LABCORE Data Entry Template for Worklist# 25550

Analyst: [41_{_( [ Instrument: GEAQQ 5 Book# _&S—q

Method: LA-548-121 Rev/Mod [ —O
Worklist Comment: S-304 GRAB, @GEA-01, SS= See traveler. STD: 1.0mL skm

S Type Sample# R A Test Matrix Group# Project

1 STD @GEA-01 LIQUID

2 BLNK @GEA-01 LIQUID

3 SAMPLE S$98T002346 0 @GEA-01 LIQUID 98000438 S-304 GRAB

Analytes Requested: C060-02 , CO60-02E, CS13702 , CS13702E

4 DUP S98T002346 0 @GEA-01 LIQUID
Final page for worklist # 25550

Noven @101 AL e, %M//%

Analyst Slgnature Date Analyst Signatdre

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aligquot Code.
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HNF-1644 REV. 0

o & de de g & Je Je & d do do Kk Jo o & e e K K ke & g de e g o do g d ok oo e e e de e e do e e e de e e de de e e e de e K e de de e e oo e e e e ke e e de e ode ek k ke de e ke

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

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<

Worklist #: 25550

Sample ID: WL25550-STD Removed by:

Sample Size: 1.00000E~03 L Y /{zi/
Dilution Factor: 1.00000E+00 /éﬂﬁd?;égihz

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<<

Detector 1ID: GEA3 Verified by;
File Number: dka300: [spec.GEA3]13g3281.cnf
Geonmetry: 42

V i

Count Time: 0 00:50:00.00 sec ¥
Real Time: 0 00:50:02.73 sec
Dead Time: 0.1%

>>>>>>>>>> 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: S7C

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
hhkkkhkhhkhkkhkhkkhkkhkhkkhkdhkhkhkkhhkhkhkhkhhkhhhhkhhhhhhkhkhhkhkhhkhhkhhhhhhhhhkdhkhhbhhhhhhhhhhhkhhkhkhkd

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
. ucCi/L
0 59.77 58 1.10 121.05 118 7109.1 AM-241 0.261

0 661.61% 6440 1.54 1324.12 1315 18 2.8 CS-137 7.28

0 1172.91 3205 1.96 2346.29 2336 19 3.8 CO-60 5.06

0 1332.13 2654 2.06 2664.62 2654 20 4.1 CO-60 4.64

0 1460.32% 39 2.22 2920.91 2912 16 70.6 K-40 0.689
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HNF-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 [+]
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
3 3 SK:
C0-60 5.27Y 1.00 4.848E+00 4.848E+00 0.136E+00 2.80 f>2L
CS-137 30.00Y 1.00 7.278E+00 7.278E+00 0.206E+00 2.83 &Y g
AM—-241 - 432.20¥ —1+00—2-607E~01—2-607E~01——2+-843E~0FT 10906
Total Activity : 1.308E+01 1.308E+01
Grand Total Activity : 1.308E+01 1.308E+01
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit
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HNF-1644 REV. 0

Minimum Detectable Activity Report Page : 3
Sample ID : WL25550-STD Acquisition date : 13-AUG-1998 15:00:04
Bckgnd Energy MDA

Nuclide Sun (keVv) (uci/L)
BE-7 322. 477.59 6.1029E-01
NA-22 27. 1274.53 4.5619E-02
NA-24 7. 1368.55 2.7004E-02
AR-41 32. 1293.60 5.8329E-02
SC-46 140. 1120.55 8.7575E~02
CR-51 354. 320.08 4.8072E-01
MN-54 192. 834.83 7.9016E-02
CO-56 170. 846.76 7.5331E-02
Cc0o-57 430. 122.06 3.6892E-02
C0-58 157. 810.78 7.0359E-02
FE-59 154. 1099.25 1.5952E-01
ZN-65 137. 1115.55 1.6980E-01
SE-75 398. 264.66 7.6221E~-02
KR-85 240. 514.00 1.3401E+01
SR-85 240. 514.01 6.0565E-02
Y-88 2. 1836.06 2.1116E-02
Y-21 44. 1204.67 1.8002E+01
NB-94 169. 871.09 7.6983E-02
NB-95 138. 765.78 6.2812E~02
ZR-95 126. 756.73 1.0890E-01
ZRNB-95 144. 724.18 2.7943E-01
RU-103 228. 497.08 6.0595E-02
RURH-106 160. 621.93 1.1325E+00
AG-108m 142. 722.94 6.6554E-02
CD-109 394. 88.03 1.1715E+00
AG-110M 309. 657.76 8.5476E-02
SN-113 346. 391.69 . 8.7227E-02
TE-123m 406. 159.00 3.6912E-02
SB-124 171. 602.73 5.7753E-02
SB-125 358. 427.89 2.0687E-01
TE-125m 383. 109.27 1.1353E+01
I-129 360. 39.60 0.0000E+00
I-131 337. 364.48 6.4370E-02
XE-131m 432. 163.93 : 1.6545E+00
BA-133 308. 356.02 7.9085E-02
CS-134 175. 604.70 5.8751E-02
Ccs-136 173. 818.51 7.4138E-02
CS-138 11. 1435.86 7.1591E~02
CE-139 427. 165.85 4,0549E-02
BA-140 182. 537.31 2.1679E~01
LA-140 11. 1596.21 3.8489E-02
CE-141 430. 145.44 6.4467E-02
CE-144 447. 133.51 ’ 2.8471E-01
CEPR-144 447. 133.51 5.6891E-01
EU-152 438. 121.78 1.1274E-01
EU-154 27. 1274.51 1.3218E-01
EU-155% 398. 86.54 1.3343E-01
HF-181 291. 482.18 7.5314E-02
TA-182 342. 67.75 1.8620E-01
HG-203 411. 279.20 5.7743E-02
BI-207 170. 569.70 5.4904E-02
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HNF-1644 REV. 0

Minimum Detectable Activity Report (continued) Page : 4
Sample ID : WL25550-STD Acquisition date : 13-AUG-1998 15:00:04
Bckgnd Energy MDA

Nuclide Sum (keV) (uCi/L)
TL-208 426. 277.36 7.5473E~-01
PB-210 361. 46.50 0.0000E+00
BI-212 132. 727.18 8.8108E-01
PB-212 494, 238.63 1.0536E-01
BI-214 208. 609.31 1.4004E-01
PB-214 361. 351.92 2.6190E-01
RA-224 479. 240.99 1.1521E+00
RA-226 505, 186.10 1.0798E+00
AC-228 201. 911.21 3.2726E-01
TH-228 373. 84.37 3.5107E+00
TH-229 383. 88.47 1.6743E-01
U-232 361. 57.78 9.1678E+01
PA-233 358. 312.17 1.2380E-01
UTH-233 403. 245.34 3.8609E+01
PA-234M 163. 1001.03 1.3140E+01
TH-234 347. 63.29 2.7053E+00
U-235 508. 185.71 6.5776E-02
NpP-237 398. 86.48 3.5351E-01
U=-237 381. 59.54 4,.3934E-01
NP-238 158. 984.45 2.9713E-01
NP-239 381. 106.12 1.4363E-01
PU-239 403. 129.30 4,.7043E+02
AM-243 360. 74.67 9.6428E-02
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e HNF-1644 REV, 0

dkhkkkhkdkhdkhhkdkhdkdhhhhhkhkkhhkhkhhhhhhhhhhhhkkkkkhhhhkkkhkhhhhkkhhkhhhhhkkkkhhhkkkkkk

% 222-8 Laboratory Counting Room 13-AUG-1998 18:24:28.01 *
dhhhkkkdkhhkhkkhhhkhkhkhkhkkhhkkhhhhkhhkhhhkkkkhkhhhhkhkhhhhhhhkkhkhhhhhkhkhkkhkkhhkhhhhkkkhkhddhkk

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<

Worklist #: 25550
Sample ID: WL25550-BLK Removed by:
Sample Size: 5.00000E-04 L
Dilution Factor: 1.00000E+00
>>>>>>>>>> COUNT INFORMATION <<<<<<<<<<
Detector ID: GEA3 Verified by:
File Number: dka300: [spec.GEA3]3g3282.cnf '
Geometry: 42
Count Time: 0 02:30:00.00 sec N V |
Real Time: 0 02:30:02.03 sec
Dead Time: 0.0%
>>>>>>>>>> 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: EMB

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
AREAIEEERRKRAA KRR RAARRAKR A IS IR RA A A R RT A A AR IR RAA Ak hk ook hhhkhkhhhrhkhkhhhhhkhhkhihkhks

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw $Err Fit Nuclides Activity
uci/L
0 351.99%* 71 1.58 705.18 699 11 83.6
0 583.18% 27 1.13 1167.34 1163 9124.0
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, 0

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 (4]

Number of lines tentatively identified by NID 5 100.00%

#%*%% There are no nuclides meeting summary criteria #*%##*

Manually accepted

Flags: "K" Keyline not found "M
Nuclide specific abn. limit

"E" = Manually edited "AY
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HNF-1644 REV. 0

Minimum Detectable Activity Report Page : 3
Sample ID : WL25550-BLK Acquisition date : 13-AUG~1998 15:53:56
Bckgnd Energy MDA

Nuclide Sum (keV) (uCi/L)
BE-7 121. 477.59 2.5421E~01
NA-22 38. 1274.53 3.5080E~02
Na-24 19. 1368.55 2.8649E~02
K-40 358. 1460.75 1.0645E+00
AR-41 26. 1293.60 4,6879E~02
SC-46 72. 1120.5% 4,.2589E~-02
CR-51 179. 320.08 2.3113E-01
MN-54 42. 834.83 2.5810E~02
C0-56 60. 846.76 3.0680E~02
Cco-57 258. 122.06 1.9198E~02
C0-58 51. 810.78 2.7699E~02
FE-59 39. 1099.25 5.5906E~-02
CO-60 22. 1332.50 2.8822E~02
ZN-65 45, 1115.55 6.7058E~02
SE-~75 216. 264.66 3.7832E~02
KR-85 126. 514.00 6.5613E+00
SR-85 126. 514.01 2.9614E-~-02
Y-88 6. 1836.06 2.1343E-~-02
Y-21 41. 1204.67 1.1680E+01
NB-94 48. 871.09 2.8364E~-02
NB-95 58. 765.78 2.7818E~-02
ZR-95 55.- 756.73 4,9288E~02
ZRNB-95 51. 724.18 1.1401E-01
RU-103 99. 497.08 2.7122E~02
RURH-106 55. 621.93 4.5746E~-01
AG-108m 49. 722.94 2.6857E~02
CD-109 264. 88.03 6.4321E~-01
AG-110M 75. 657.76 2.9072E-02
SN-113 131. 391.69 3.6408E-02
TE-123m 223. 159.00 1.8411E-02
SB-124 72. 602.73 2.5617E~-02
SB-125 131. 427.89 8.4959E~02
TE-125nm 229. 109.27 5.8996E+4+00
I-129 175. 39.60 0.0000E+00
I-131 155. 364.48 2.9583E~02
XE-131n 264. 163.93 8.6998E~01
BA~-133 138. 356.02 3.5900E~02
CS-134 69, 604.70 2.5214E-02
CS-136 41. 818.51 2.5062E~-02
CS~-137 423. 661.66 7.4095E~-02
Ccs-138 14. 1435.86 1.1059E-01
CE-139 248. 165.85 2.0777E~02
BA-140 83. 537.31 9.9603E~02
LA-140 11. 1596.21 2.5767E~02
CE-141 262. 145.44 3.3823E~02
CE-144 239. 133.51 1.3997E-01
CEPR-144 239. 133.51 2.7967E~01
EU-152 256. 121.78 5.7879E~02
EU-154 38. 1274.51 1.0124E~01
EU~-155 261. 86.54 7.2449E-02
HF-181 108. 482.18 3.1246E~02
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HNF-1644 REV. 0

Minimum Detectable Activity Report (continued) Page : 4
Sample ID : WL25550-BLK Acquisition date : 13-AUG-1998 15:53:56
Bckgnd Energy MDA

Nuclide Sum (keV) (uCi/L)
TA-182 224. 67.75 1.0114E-01
HG-203 156. 279.20 2.4180E-02
BI-207 83. 569.70 2.6088E-02
TL-208 179. 277.36 3.3117E-01
PB-210 180. 46.50 0.0000E+00
BI-212 56. 727.18 3.9317E-01
PB-212 297. 238.63 5.4832E-02
BI-214 208. 609.31 9.3164E-02
PB-214 277. 351.92 3.4102E-01
RA-224 285. 240.99 6.0117E-01
RA-226 265. 186.10 5.2616E-01
AC-228 93. 211.21 1.5107E-01
TH~-228 236. 84.37 1.8758E+00
TH-229 262. 88.47 9.2856E-02
U-232 213. 57.78 4.7368E+01
PA-233 179. 312.17 5.9173E-02
UTH-233 236. 245.34 1.9863E+01
PA-234M 40. 1001.03 4.5187E+00
TH-234 205. 63.29 1.3992E+00
U-235 264. 185.71 3.1930E-02
NP-237 260. 86.48 . 1.9151E-01
U=-237 188. 59.54 2.0817E-01
NpP-238 44. 984.45 1.1075E-01
NpP-239 229. 106.12 7.5727E-02
PU-239 258. 129.30 2.5279E+02
AM-241 188. 59.54 1.9990E-01
AM-243 275. 74.67 5.6388E~-02
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HNF-1644 REV. 0
khkkhkhkhhhkhkhhhhhhhhhhhhkhkkhkhkhkhkhhkhhkhhkhkhhhhkhhhhhhhkhhhkkhhkhkhkhkhhkdkkkhkhhhhhhdddddhhdkdkhkhik

% 222-S Laboratory Counting Roonm 13-AUG-1998 21:05:51.26 *
kkkkhhkhkhhhhhhkhhkhkhkrkhhkhhhhhhhhhhhhhkhkkhhkdhhhhhhhhhhhhhhhhhhdhhdhhhhhhhhkhkkrkd

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<

Worklist #: 25550

Sample ID: S98T002346-SAM Removed by:
Sample Size: 5.00000E~04 L

Dilution Factor: 1.00000E+00 \élkyﬂAcvg

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<<

[Z4
Detector ID: GEA3 Veriflied by:
File Number: dka300: [spec.GEA3]3g3283.cnf h
Geometry: 42
[ /7_ 7

Count Time: 0 02:30:00.00 sec
Real Time: 0 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

>>>>>>>>>> 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
IR IR AA LTI IR AR AL AEEAA R AR AR KRR AR AR A A A Ak khhhkhdkhkkkhkkdhhhkkd

Post~NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uci/L
0 661.62% 32062 1.59 1324.15 1316 16 1.2 CS-137 24.2
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HNF-1644 REV. 0

Page : 2

summary of Nuclide Activity
Acquisition date : 13-AUG-1998 18:35:16

Sample ID : S98T002346-SAM

Total number of lines in spectrum 1
Number of unidentified lines 0
Number of lines tentatively identified by NID 1 100.00%
Nuclide Type :

Wwtd Mean Wwtd Mean

Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay uci/L uci/L 2-Sigma Error %Error Flags
CS~137 30.00Y  1.00 2.416E+01 2.416E+01 0.028E+01 1.15

Total Activity : 2.416E+01 2.416E+01

Grand Total Activity : 2.416E+01 2.416E+01
Flags: "K" = Keyline not found *M" = Manually accepted
WE® = Manually edited WA" = Nuclide specific abn. limit
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HNF-1644 REV, 0

Minimum Detectable Activity Report Page : 3
Sample ID : S98T002346-SAM Acquisition date : 13~AUG-1998 18:35:16
Bckgnd Energy MDA

Nuclide Sum (keV) (uci/L)
BE~7 1103. 477.59 7.4264E-01
Na-22 32. 1274.53 3.2514E-02
NA-24 23. 1368.55 3.1408E-02
K-40 346. 1460.75 1.0471E+00
AR-41 27. 1293.60 4.7548E-02
SC-46 62, 1120.55 3.9685E-02
CR-51 974. 320.08 5.2597E-01
MN-54 55. 834.83 2.9183E-02
Co-56 53. 846.76 2.9046E-02
Co-57 1116. 122.06 3.9217E-02
CO-58 46. 810.78 2.6408E-02
FE-59 30. 1099.25 4.9588E-02
C0-60 29. 1332,50 3.2197E-02
ZN-65 36. 1115.55 6.0761E-02
SE-75 1103. 264.66 8.3699E-02
KR-85 662. 514.00 1.4615E+01
SR-85 662. 514.01 6.6082E~02
Y-88 10. 1836.06 2.5863E-02
Y-91 41. 1204.67 1.1637E+01
NB-94 50. 871.09 2.8872E-02
NB-95 . 67. 765.78 2,.9862E-02
ZR-95 70. 756.73 5.5068E~02
ZRNB-95 66. 724.18 1.2858E~-01
RU-103 720. 497.08 7.0754E-02
RURH-106 263. 621.93 . 9.5962E-01
AG-108m 61. 722.94 2.9794E-02
CD-109 1004. 88.03 1.2328E+00
AG-110M 1017. 657.76 1.0198E-01
SN-113 1040. 391.69 9.9504E-02
TE-123m 1175. 159.00 4.1384E-02
SB-124 270. 602.73 4.8031E-02
SB-125 1133. 427.89 2.4231E-01
TE-125m 1007. 109.27 1.2139E401
I-129 875. 39.60 0.0000E+00
I-131 1006. 364.48 7.3414E-02
XE-131m 1076. 163.93 1.7267E+00
BA-133 935. 356.02 9.0663E-02
CS-134 263. 604.70 4.7656E-02
Cs-136 71. 818.51 3.2505E-02
CcS-138 19. 1435.86 1.2545E-01
CE-139 1055. 165.85 4.2098E-02
BA-140 415. 537.31 2.1537E-01
LA-140 14. 1596.21 2.8806E-02
CE-141 1147. 145.44 6.9471E-02
CE-144 1216. 133.51 3.0969E-01
CEPR~144 1216. 133.51 6.1877E-01
EU-152 1123. 121.78 1.1906E-01
EU-154 32. 1274.51 9.4402E-02
EU-155 1019. 86.54 1.4084E-01
HF-181 957. 482.18 8.9745E-02
TA-182 969. 67.75 2.0639E-01
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Minimum Detectable Activity Report (continued) Page : 4
Sample ID : S98T002346-SAM Acquisition date : 13-~AUG-1998 18:35:16
Bckgnd Energy MDA

Nuclide Sum (keVv) (uCi/L)
HG-203 1030. 279.20 6.0351E-02
BI-207 299. 569.70 4.8011E~02
TL-208 1054. 277.36 7.8373E-01
PB-210 : 886. 46.50 0.0000E+00
BI-212 79. 727.18 4,5971E-01
PB-212 1301. 238.63 1.1285E-01
BI-214 349. 609.31 1.1971E-01
PB-214 1061. 351.92 6.5706E-01
RA-~224 1272. 240.99 1.2477E+00
RA-226 1414. 186.10 1.1921E+00
AC-228 73. 911.21 1.3505E-01
TH-228 1020. 84.37 3.8267E+00
TH-229 1011. 88.47 1.7926E-01
U-232 892. 57.78 9.5008E+01
PA-233 974. 312.17 1.3471E~01
UTH-233 1220. 245.34 4.4275E+01
PA-234M 33. 1001.03 4,.1225E+00
TH-234 918. 63.29 2.8980E+00
U-235 1400. 185.71 7.2096E-02
NP-237 1021. 86.48 3.7338E-01
U-237 904. 59.54 4.4849E-01
NP-238 50. 984.45 1.1752E-01
NP-239 1045. 106.12 1.5846E-01
PU-239 1162. 129.30 5.2652E+02
AM-241 904. 59.54 4.2866E-01
AM-243 . 1019. 74.67 1.0682E-01
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* 222-S Laboratory Counting Room 13-AUG-1998 23:58:41.89 *
dekdddeddkhhddkhhhhhhdhhdddkddkhdddkkhhhhkdkhhkhkkddkhhhkhhhkhhhhhkkkkhhdhhhhhddkhkhhddiikidk

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<

Worklist #: 25550
Sample ID: S598T002346-DUP Removed by:
Sample Size: 5.00000E-04 L #@vﬁwvaQD
Dilution Factor: 1.00000E+00 \(
U

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<<
Detector ID: GEA3 Verifjied by:
File Number: dka300: [spec.GEA3]3g3284.cnf >
Geometry: 42
Count Time: 0 02:30:00.00 sec Ty ’ 7/
Real Time: 0 02:30:06.10 sec
Dead Time: 0.1%

>>>>>>>>>> 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-MAR-1994 10:28:40.20
Jededededekkkdd ek kokdek kR dededededededededededededede Rk ddd ok ko k ok k ke ddobdkdkddedk sk ok

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
ucCi/L
0 661.67* 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 : S98T002346-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 wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay uCi/L uci/L 2-Sigma Error %Error Flags
Ccs-137 30.00Y 1.00 2.470E+01 2.470E+01 0.028E+01 1.14
Total Activity : 2.470E+01 2.470E+01
Grand Total Activity : 2.470E+01 2.470E+01
Flags: "K" = Keyline not found "M" = Manually accepted

Nuclide specific abn. limit

"E" Manually edited nan
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Minimum Detectable Activity Report

Sample ID :

Nuclide

BE-7
NA-22
NA-24
K-40
AR-41
SC-46
CR-51
MN-54
CO-56
COo-57
CO-58
FE-59
C0o-60
ZN-65
SE-75
KR-85
SR-85
Y-88
¥-91
NB-94
NB-95
ZR-95
ZRNB-95
RU-103
RURH-106
AG-108m
CD~-109
AG-110M
SN-113
TE-123m
SB-124
SB-125
TE-125m
I-129
I-131
XE-131m
BA-133
Cs~134
CS-136
CcsS-138
CE-139
BA-140
LA-140
CE-141
CE-144
CEPR-144
EU-152
EU-154
EU-155
HF-181
TA-182

S$98T002346-DUP

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.
1l1s61.
464.
12.

1216.

1075.

1076.

1187.
38.

1055.

941.

934.

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

537.31
1596.21
145.44
133.51
133.51
121.78
1274.51
86.54
482.18
67.75

HNF-1644 REV. 0

Page : 3

Acquisition date : 13-AUG-1998 21:27:41
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MDA
(uci/L)

7.6380E-01
3.5543E-02
3.3373E-02
1.0999E+00
5.1926E-02
4.3139E-02
5.2870E-01
2.9287E-02
2.9010E-02
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+00
9.7340E-02
9.9484E-02
4.1736E-02
4.9670E~-02
2.4440E-01
1.2761E+01
0.0000E+00
7.2582E-02
1.7551E+00
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




HNF-1644 REV. 0

Minimum Detectable Activity Report (continued) Page : 4
Sample ID : S98T002346~DUP Acquisition date : 13-AUG-1998 21:27:41
Bckgnd Energy MDA

Nuclide Sum (keV) (uCi/L)
HG-203 1036. 279.20 6.0522E~02
BI-207 312. 569.70 4.9012E-02
TL-208 1057. 277.36 7.8513E-01
PB-210 905. 46.50 0.0000E+00
BI-212 65. 727.18 4.2192E-01
PB-212 1311. 238.63 1.1331E-01
BI-214 381. 609.31 1.2489E-01
PB-214 1057. 351.92 6.5569E-01
RA-224 1277. 240.99 1.2502E+00
RA-226 1554. 186.10 1.2487E+00
AC-228 86. 911.21 1.4532E-01
TH-228 1016. 84.37 3.8185E+00
TH-229 1075. 88.47 1.8475E-01
U-232 924, 57.78 9.6669E+01
PA-233 1039. 312.17 1.3909E-01
UTH-233 1230. 245.34 4.4441E+01
PA-234M 50. 1001.03 5.0053E+00
TH-234 931. 63.29 2.9178E+00
U-235 1516. 185.71 7.4965E-02
NpP-237 1053. 86.48 3.7906E-01
U-237 931. 59.54 4.5505E-01
NP-238 43. 984.45 1.0965E-01
NP-239 1052, 106.12 1.5895E~-01
PU-239 1219. 129.30 5.3903E+02
AM-241 931. 59.54 4.3493E~-01
AM-243 1040. 74.67 1.0790E-01
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worklistdata Version 1.0 05/15/96 HNF"GM REV.0 ] Page:
08/17/98 08:16

LABCORE Completed Worklist Report for Worklist# 25549

Analyst: c1j Instrument: AB12 Book#
Method: Rev/Mod
Worklist Comment: S-304 GRAB, @SR90-01, SS by Ludlum. STD: 1.0mL skm
Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
1 STD 0 @SR90-01 SR90-01 LIQUID 1.05BE-03 1.06B-3 100.852 .% Recovery
1 sTD [ @SR90-01 SR90-01C LIQUID 100 8.93E+01 89.300 % Racovery
187D [ @SR30-01 SR50-01E LIQUID 1.00 1.90E+00 1.900. % Ct. Exro
2 BLNK 0 @SR90-01 SR90-01 LIQUID 1 2.96E-6 2.960a-006 wuCi/mL
2 BLNK 0 @SR90-01 SRS0-01C LIQUID 100 8.88E+01 88.800 % Recovery
2 BLNK 0 @SRS0-01 SR90-01E LIQUID 1.00 6.06E+01 60.600 uCi/mL
3 BLNK/BKG o @SR90-01 SR90-01 LIQUID 1 2.07E+00 2.070 BLNK/BKG
4 SAMPLE 598T002346 0 @SR90-01 SR90-01 LIQUID N/A 1.40E-03 2.06e-006 uCi/mL
4 -SAMPLE $98T002346 © @SR30-01 SR90-01IC LIQUID N/A 8.89E+01 % Recovery
4 SAMPLE S98T002346 0 @SR90-01 SR90-01E LIQUID N/A 1.64E+00 % Ct. Error
5.DUF $598T002346. 0 @SR90-01 SR90-01 LIQUID. 1.40E-3 1.458-3 3.509 RPD
5 DUP $98T002346 O @SR90-01 SR90-01C LIQUID 100 8.83E+01 88.300 % Recovery
5 DuP 598T002346 © @SR90-01 SR30-01E LIQUID 1.00 1.62E+00 1.620. % Cnt Erx
. .

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-1644 REV. 0
08/12/98 13:11 Page: 1

400041 LABCORE Data Entry Template for Worklist# 25549

Analyst: CQf Instrument: ABOO KL Book# 8% E)§/>
Method: LA-220-101  Rev/Mod (=~
Worklist Comment: S-304 GRAB, @SR90-01, SS by Ludlum. STD: 1.0mL skm

S Type Sample# R A Test Matrix Group# Project

1 STD @SR90-01 LIQUID

2 BLNK @SR90-01 LIQUID

3 BLNK/BKQ @SR90~-01 LIQUID

4 SAMPLE S98T002346 © @SR90-01 LIQUID 98000438 S-304 GRAB

Analytes Requested: SR90-01 , SR90-01C, SR90-01E

5 DUP S98T002346 0 @SR90-01 LIQUID
Final page for worklist # 25549

ONUSTUE  [E-T X MMW,

Analyst Signature Daté ?lyst Signatur

/{Vﬂ/

Wrle7 fz4
f ate’ f//7////

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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HNF-1644 REV. 0

WORKBOOK PAGE: STD1

Sr-89/90 : LA-220-101 (E-3), 102 (INACTIVE), 104 (E-5) LIQUIDS STANDARD
Type DETECTOR NUMBER 12{CARRIER ADDED in mL (CVA) 1.000
STD TOTAL COUNTS (TC) 10720|GROSS WEIGHT (W2) 7.7314
Work List ICOUNT TIME in MINUTES (CT) 10(TARE WEIGHT (W1) 7.6421
25549 BACKGROUND in cpm (BKG) 2.8[NET WEIGHT (W3) 0.0893
Test Code SAMPLE VOLUME in mL {Ss) 1.000||DELTA TIME (HOURS) (PT) 20.42
@SR90-01 DILUTION FACTOR (DF) 1
Matrix DIGEST PILUTION FACTOR  DDF 1
LIQUID ISAMPLE COUNT RATE {Rs) 1069.20||SR-90 EFFICIENCY FACTO (C1) 0.4180
Batch Number ICRITICAL LEVEL {Lc) 1.01])Y-90 EFFICIENCY FACTOR (€2) 0.4660
98004079 TIME OF SEPARATION (ST) 14:22|Rmax N/A
Rerun DATE OF SEPARATION (SD) 08/13/98 [DETECTION LIMIT (Ld)i 211
0 TIME OF COUNT (TOC) 10:47|/Sr-89/90 CONC. in pCi/L 1.0571E+00
Sample Prep DATE OF COUNT {POC) 08/14/98
N/A ISTANDARD BOOK # 28B57
Sample # ISTANDARD VALUE in pCifmL 1.0493E-03
WL25549-STD
Instrument Code
wB27811 Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Prepared By Sr-89/90 CONC in pCifmL REPLACE RS WITH RMAX IF RS<=LcAND RS>=0 OR REPLACE RS WITH Lc IF RS<0
mMCB RS*DF*DDF*1000/({C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
Chemist INOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery (W2-W1) / (CVA * 0.1000))
SAC Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Analyst Percent Carrier Recovery = (Net Weight / Expected weight) * 100
CRJ INOTE: Expected weight = CVA * 0.1
Date Complete  |[Detection Levels and Less Than Values are determined from Procedure LA-508-002.
08/14/98 Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST)/ 100
Analysis Date DETECTION
08/14/98 Sr-89/90 CONCENTRATION 1.06E-03 pCi/mL LEVEL
Analysis Time
08:50 AM RELATIVE COUNTING ERROR - 1.9% 2.08E-06
Sample Point pCi/L
$-304 GRAB PERCENT CARRIER RECOVERY 89.3%
lAnalyst: CRJ Date: 14-Aug-98
“Signature of Chemist: _k)j/ ( ( ‘ﬂ& SAC Date: /PL . ??/
STANDARD.WB1 REV 2.0 22010NML <
131
1122010N\OUT\25549. WB1 08/14/98 14:19:38




WORKBOOK PAGE: BLANK2

HNF-1644 REV, ¢

LA-220-101/E-3  Sr-89/90 : LA-220-101 (E-3), 102 (INACTIVE), 104 (E-5) BLNK
Type DETECTOR NUMBER 12||CARRIER ADDED in mL (CVA) 1.000
BLNK TOTAL COUNTS (TC) 58]GROSS WEIGHT (wW2) 7.7116
Work List COUNT TIME in MINUTES (CT) 10{TARE WEIGHT (W1) 7.6228
25549 BACKGROUND in cpm (BKG} 2.8|NET WEIGHT (W3) 0.0888
Test Code SAMPLE VOLUME in mL (SS) 1.000 |DELTA TIME (HOURS) (DT) 21.30
@SR90-01 DILUTION FACTOR DF 1
Matrix DIGEST DILUTION FACTOR | (DDF) 1
LIQUID [SAMPLE COUNT RATE (Rs) 3.00[SR-90 EFFICIENCY FACTOR (C1) 0.4180
Batch Number CRITICAL LEVEL {Lc) 1.01]Y-90 EFFICIENCY FACTOR (C2) 0.4660
98004079 TIME OF SEPARATION (ST) 14:22|Rmax N/A
Rerun DATE OF SEPARATION (SD) 08/13/98DETECTION LIMIT (Ld) 2.11
0 [TIME OF COUNT (TOC) 11:40/\Sr-89/90 CONC in pCi/L 2.9622E-03
Sample Prep DATE OF COUNT (DOC) 08/14/98
N/A
Sample #
WL25549-BLNK
Instrument Code _{Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
wB27811 Sr-89/90 CONC in uCilL Replace RS with RMAX if RS<=Lc¢ and RS>=0 or Replace RS with L¢ if RS<0
Prepared By RS*DF*DDF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
MCB INOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Chemist Retative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT))*1.96
SAC Percent Carrier Recovery = (Net Weight / Expected weight) * 100
Analyst INOTE: Expected weight = CVA* 0.1
CRJ Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Date Complete Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
08/14/98
Analysis Date DETECTION
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 pCilml.
$-304 GRAB PERCENT CARRIER RECOVERY 88.8%
{Analyst: CRJ Date: 14-Aug-98
Isignature of Chemist: J& &l ;"8 SAC Date: o
BLANK.WB1 REV 2.0 22010NML
132
1122010N\OUT\25549.WB1 08/14/98 14:19:38




HNF-1644 REV, o
WORKBOOK PAGE: SAM4

Sr-89/90 : LA-220-101 (E-3), 102 (iINACTIVE), 104 (E-5) SAMPLE
Type DETECTOR NUMBER 12|CARRIER ADDED in mL (CVA) 1.000
SAMPLE [TOTAL COUNTS (TC) 14311|GROSS WEIGHT {(W2) 7.1534
Work List COUNT TIME in MINUTES (CT) 10(TARE WEIGHT (W1) 7.0645
25549 BACKGROUND in cpm {BKG) 2.8|NET WEIGHT (W3) 0.0889
Test Code ISAMPLE VOLUME in mL (SS) 1.000||DELTA TIME (HOURS) {OT) 22.55
@SR90-01 - DILUTION FACTOR DF 1
Matrix DIGEST DILUTION FACTOR | (DDF) 1
LIQUID ISAMPLE COUNT RATE (Rs}) 1428.30(SR-90 EFFICIENCY FACTOR (C1) 0.4180
Batch Number CRITICAL LEVEL {Le) 1.01}Y-90 EFFICIENCY FACTOR (C2) 0.4660
98004079 [TIME OF SEPARATION (ST) 14:22|Rmax N/A
Rerun DATE OF SEPARATION (SD) 08/13/98|DETECTION LIMIT (Ld) 211
0 [TIME OF COUNT {TOC) 12:55|Sr-89/80 CONC in uCi/L 1.3952E+00
ple Prep DATE OF COUNT (DOC) 08/14/98
N/A
Sample #
S98T002346
Instrument Code _[[Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
wB27811 Sr-89/90 CONC in puCi/L Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
Prepared By RS*DF*DDF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
MCB NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Chemist Relative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT))*1.96
SAC Percent Carrier Recovery = (Net Weight / Expected weight) * 100
Analyst NOTE: Expected weight = CVA * 0.1
CRJ Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Date Complete Delta Time (hours) = (DOC - SD) * 24) + (TOC - ST)/ 100
08/14/98
Analysis Date DETECTION
08/14/98 Sr-89/90 CONCENTRATION 1.40E-03 pCi/mL LEVEL
Analysis Time
08:50 AM RELATIVE COUNTING ERROR 1.6% 2.06E-06
Sample Point . uCifmL
$-304 GRAB PERCENT CARRIER RECOVERY 88.9%
[anatyst: CRJ Date: 14-Aug-98
"Signature of Chemist: (M% ’ SAC Date: 22,85
SAMPLE.WB1 REV 2.0 22010NML
133

1A22010N\OUT\25549.WB1 08/14/98 14:19:38




WORKBOOK PAGE: DUPS

HNF-1644 REV. 0

Sr-89/90 : LA-220-101 (E-3), 102 (INACTIVE), 104 (E-5) DUP
Type DETECTOR NUMBER 12|CARRIER ADDED in mL (CVA) 1.000
DUP [TOTAL COUNTS (TC) 14797 |GROSS WEIGHT {(W2) 71133
Work List COUNT TIME in MINUTES (CT) 10{TARE WEIGHT (W1) 7.0250
25549 BACKGROUND in cpm (BKG) 2.8|NET WEIGHT (W3) 0.0883
Test Code SAMPLE VOLUME in mL. (SS) 1.000|DELTA TIME (HOURS) DT 22.80
@SR90-01 DILUTION FACTOR DF 1
Matrix DIGEST DILUTION FACTOR | (DDF) 1
LIQUID ISAMPLE COUNT RATE (Rs) 1476.90(SR-90 EFFICIENCY FACTOR (C1) 0.4180
Batch Number CRITICAL LEVEL (Lc) 1.01])Y-90 EFFICIENCY FACTOR (C2) 0.4660
98004079 TIME OF SEPARATION (ST) 14:22|Rmax N/A
Rerun DATE OF SEPARATION (SD) 08/13/98|DETECTION LIMIT {Ld) 211
0 TIME OF COUNT (TOC) 13:10[iSr-89/90 CONC in pCi/lL 1.4498E+00
Sample Prep DATE OF COUNT (DOC) 08/14/98
N/A
Sample #
$98T002346
Instrument Code _ [[Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
wB27811 Sr-89/90 CONC in uCi/L Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
Prepared By RS*DF*DDF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
MCB INOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery (W2-W1) / (CVA * 0.1000))
Chemist Relative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT))*1.96
SAC Percent Carrier Recovery = (Net Weight / Expected weight) * 100
Analyst INOTE: Expected weight = CVA* 0.1
CRJ Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Date Complete Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
08/14/98
Analysis Date DETECTION
08/14/98 Sr-89/90 CONCENTRATION 1.45E-03 pCHmL LEVEL
Analysis Time
08:50 AM RELATIVE COUNTING ERROR 1.6% 2.07E-06
Sample Point uCi/mL
§$-304 GRAB PERCENT CARRIER RECOVERY 88.3%
lanalyst: CRJ Date: 14-Aug-98
HSignature of Chemist: Qﬁ% SAC Date: 2,58
SAMPLE.WB1 REV 2.0 22010NML <
134
1122010N\OUT\25549.WB1 08/14/98 14:19:38
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worklisidata Version 1.0 05/15/96 Page:
08/17/98 10:25

LABCORE Completed Worklist Report for Worklist# 25547

Analyst: akl Instrument: ABI15 Book#
Method: Rev/Mod
Worklist Comment: S-304 GRAB, @AM?24101, SS by Ludlum. STD: 1.0mL skm
Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
1.8TD [ @AM24101.2M24101 . LIQUID 2.27E:04 2.11E-4 92.952-% Recovexy
1 Sm 0 @AM24101 AM24101T LIQUID 100. 9.58E+01 95.800 % Reéovery
1.STD o @AM24101 AM24101E LIQUID 1.0 1.61E+00 1.610° % Ct Error
2 BLNK ] @AM24101 AM24101 LIQUID 1 <3,33E-6 uCi /mb
2 .BLNK 0 @AM24101 AM24101T LIQUID 100.0 8.13E+01 81,900 %-Recovéry
2 BLNK [ @AM24101 AM24101E LIQUID 1.0 1.00E+02 100.000 % Ct Error
3 SAMPLE S98T002346 ¢ @AM24101° AM24101° LIQUID N/A 9.41E-06 3.76@-006 ' uCi/mL
3 SAMPLE 598T002346 0 @AM24101 AM24101E LIQUID N/A 5.98E+00 % Ct. Error
3 'SAMPLE 8987002346 0 @AM24101. AM24101T LIQUID. N/a 8.62E+01 % Recovery
4 DUP 5987002346 0 @AM24101 AM24101 LIQUID 9.41E-6 8.85E-6 6.134 RPD )
4.7DUR S98T002346 0 @AM24101 AM24101T LIQUID 100.0 8.87E+01 88.700:% Recovery
4 DOP S98T002346 0 @AM24101 AM24101E LIQUID 1.0 4.76E+00 4.760 % Ct Error
. .

Final page for worklist# 25547

Analyst Signature Date Analyst Signature Date

Units shown for QC (BLK/BKG) may not reflect the actual units.
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0§/12/98 13:09 Page:

A-0004-1

LABCORE Data Entry Template for Worklist# 25547

1

Analyst: ék L/ Instrument: AMO1 /S Book#g CGEZS )
Method: LA-953-104 Rev/Mod 6'22

Worklist Comment: S-304 GRAB, @AM24101, SS by Ludlum. STD: 1.0mL skm

S Type Samplei R A Test Matrix Group# Project

1 STD ) @AM24101 LIQUID

2 BLNK @AM24101 LIQUID

3 SAMPLE S98T002346 0 @AM24101 LIQUID 98000438 S-304 GRAB

Analytes Requested: AM24101 , AM24101E, AM24101T

4 DUP S$98T002346 0 @AM24101 LIQUID

Final page for worklist # 25547

%@&%g%é@m]r ﬁ?ﬁ%’;}l % 5’?////?/

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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HNF-1644 REV. 0

WORKBOOK PAGE: STD1

Am 241 and Cm 243/244: LA-953-103 (VOID) or LA-953-104(B-0)) LIQUID STD
Type IDate Counted AUG-14-98__ |Am 241 AEA Frac. (C241) 0.625
STD |sample Volume in mL (SS) 1.000[Am 243 AEA Frac. (C243) 0.276
Work List [Sample D.F. (DF) 1/Cm 243/244 AEA Frac. {Cm)f - [
25547 [Tracer Volume in mL {SPKV) 0.200|Total AT Counts 6241
Test Code Digest D.F. (DDF) 1.000JAT Count Time (min} (TC) 30
QAM24101 [Tracer Book No. 140B43 Background in cpm (Bkg) 0.23
Matrix lAm-243 Tracer Value dpm/mL) 1034 [Am 241 cpm 100.46
LIQUID Detector Number 15]Am 243 cpm 44.4
Batch Number Detector Efficiency (DetEff) 0.2894 [Cm 243/244 cpm 4]
98004076 Standard Book No 28B57 IAEA Count Time (min) 480
Rerun IStandard Vaiue in pCi/mL 2.270E-04 Am 241 uCilL = 2.1094E-01
0 Cm 243/244 uCilL. = < 1.7609E-02
Sample Prep
N/A
Sample Number  [Am-241 pGill. = {C241 * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)) / (G243 * §S * (2220000dpm/uCi))
WL25547-STD ICm-243/244 pCifL = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * {1000mL/L)) / (C243 * SS * (2220000dpm/uCi))
Instrument Code
WB26872 Relative Counting Error = Square Root of [(1/{Am-243 cpm * min)) + (1 / (Am-241 or Cm-243/244 cpm * min})] * 1.96 * 100
Prepared By |Am 243 Tracer Recovery = {Total AT Counts / TC - Bkg) * (1/DetEff) * C243 * 100 / Am-243 Tracer Value * SPKV
MCB
Chemist
JFR Am 241 pCl/mL = 2.11E-04 DETECTION
Analyst Relative Counting Error = 1.6% LEVELS
AKL . in pCifmL
Date Cc NOTE: Cm-243/244 Result is a LESS THAN Value. Am 241
08/17/98 Cm 243/244 pCi/mL < 1.76E-05 1.76E-05
Analysis Date Relative Counting Error = 100.0% Cm 243/244
08/14/98 lAm 243 Tracer Recovery = 95.8% 1.76E-05
Analysis Time
03:00 PM
Sampie Point
$-304 GRAB
[anatyst: PN AKL Date: 08/17/98
uSignature of Chemist: Dﬁ’&m JMM/\A_, JFR Date: /¥
STANDARD.WB1 REV 1.2 9530gamL “
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HNF-1644 REV. 0

WORKBOOK PAGE: BLANK2

Am 241 and Cm 243/244: LA-953-103 (VOID) or LA-953-104(B-0)) LIQUID / SO BLNK
Type [Date Counted AUG-14-98  [Am 241 AEA Frac. (C241) 0
BLNK |lsample volume in mL (SS) 1.000JAm 243 AEA Frac. (C243) 0.854

Work List Sample D.F. (DF) 1[Cm 243/244 AEA Frac. (Cm) [
25547 Tracer Volume in mL (SPKV) 0.100|Total AT Counts 868
Test Code Digest D.F. {DDF)|| - 1.000AT Count Time {min) {TC) 30
QAM24101 [Tracer Book No. 140843 Background in cpm {Bkg} 0.23
Matrix Am-243 Tracer Value (dpm/mL) 1034[/Am 241 cpm 0
LIQuUID Detector Number 15[Am 243 cpm 19.76
Batch Number Detector Efficiency (DetEff) 0.2894[Cm 243/244 cpm 0
98004076 IAEA Count Time (min} 480
Rerun Am 241 uCill, = < 3.3290E-03
0 Cm 243/244 pCilL = < 3.3230E-03
Sample Prep
N/A

Sample Number

|Am-241 uCi/L = (C241 * Am-243 Tracer Value * SPKV * DF * DDF * {1000mLJL)) / (C243 * S8 * (2220000dpm/pCi))

WL25547-BLNK

ICm-243/244 pCilL = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mLiL)) / (C243 * $S * (2220000dpm/uCi))

Instrument Code

WB26872 Relative Counting Error = Square Root of [(1/{Am-243 cpm * min)) + (1 / (Am-241 or Cm-243/244 cpm * min))] * 1.96 * 100
Prepared By |Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg) * (1/DetEff) * C243 * 100 / Am-243 Tracer Value * SPKV
MCB
Chemist NOTE: Am-241 Resuit is a LESS THAN Value.
JFR IAm 241 pCl/mL = < 3.33E-06 DETECTION
Analyst Relative Counting Error = 100.0% LEVELS
AKL in pCifmL
Date C: NOTE: Cmn-243/244 Result is a LESS THAN Value. Am 241
08/17/98 ICm 243/244 pCifmL. < 3.33E-06 3.33E-06
Analysis Date Relative Counting Error = 100.0% Cm 243/244
08/14/98 IAm 243 Tracer Recovery = 81.9% 3.33E-06
Analysis Time
03:00 PM
Sample Point
$-304 GRAB

AKL Date: 08/17/98

nalyst.
Signature of Chemist:

BLANK.WB1 REV 1.2

11953103\0UT\25547. W81

vl
% /‘LU%A JER Date: /& 2
(_453103ML A%
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HNF-1644 REV. 0

WORKBOOK PAGE: SAM3

Am 241 and Cm 243/244: LA-953-103 (VOID) or LA-953-104(B-0)) LIQUID / SO SAMPLE
Type |Date Counted AUG-14-98  ||/Am 241 AEA Frac. (C241) 0.145
SAMPLE |[sample Volume in mL. (SS) 1.000]/Am 243 AEA Frac. (C243) 0.718
Work List Sample D.F. (DF) 1]Cm 243/244 AEA Frac. {Cm) 0
25547 [Tracer Volume in mL (SPKV) 0.100|Total AT Counts 1085
Test Code Digest D.F. {DDF) 1,000 [AT Count Time (min) (TC) 30
@AM24101 [Tracer Book No. 140B43 Background in cpm {Bkg) 0.23
Matrix IAm-243 Tracer Value (dpmimL.) 1034/Am 241 cpm - 2.69
LiQuID Detector Number 415Am 243 cpm 13.29
Batch Number Detector Efficiency (DetEff) 0.2894|Cm 243/244 cpm 0
98004076 IAEA Count Time {min) 480
Rerun Am 241 uCilL = 9.4061E-03
0 Cm 243/244 uCilL = < 3.7616E-03
Sample Prep
N/A
Sample Number  {lAm-241 uCisL = (C241 * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L}) / {C243 * SS * {2220000dpm/uCi))
$98T002346 Cm-243/244 uCilL = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)} / (G243 * SS * (2220000dpm/uGi))
Instrument Code
WB26872 IRelative Counting Error = Square Root of [{(1/{Am-243 cpm * min)) + {1 / (Am-241 or Cm-243/244 cpm * min)}] * 1.96 * 100
Prepared By [Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg) * (1/DetEff) * C243 * 100 / Am-243 Tracer Value * SPKV
MCB
Chemist
JFR lAm 241 pCl/imL = 9.41E-06 DETECTION
Analyst Relative Counting Error = 6.0% LEVELS
AKL in uCimL
Date C INOTE: Cm-243/244 Result is a LESS THAN Value. Am 241
08/17/98 Cm 243/244 pCifmL < 3.76E-06 3.76E-06
Analysis Date Relative Counting Error = 100.0% Cm 243/244
08/14/98 IAm 243 Tracer Recovery = 86.2% 3.76E-06
Analysis Time
03:00 PM
Sample Point
S$-304 GRAB
nalyst: N AKL Date: 08/17/98
ISignature of Chemist: OD/(I\M [QQ JFR Date: /8 Afu-, ‘%’
SAMPLE WB1 REV 1.2 (JosstoamL ¢ v
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HNF-1644 REV. 0

WORKBOOK PAGE: DUP4

Am 241 and Cm 243/244: LA-953-103 (VOID) or LA-953-104(B-0)) LIQUID / SO DUP
Type JDate Counted AUG-14-98 _ Am 241 AEA Frac. (C241) 0.15
DUP ||Sample Volume in mL (SS) 1.000]Am 243 AEA Frac. (C243) 0.789
Work List Sample D.F. (DF) 1/[Cm 243/244 AEA Frac. {Cm) 0.017
25547 {Tracer Volume in mL {SPKV) 0.100|Total AT Counts 1016
Test Code Digest D.F. (DDF) 1.000[AT Count Time (min} (TC) 30
@AM24101 [Tracer Book No. 140843 B: ound in cpm (Bkg) 0.23
Matrix IAm-243 Tracer Value {dpm/mL) 1034[Am 241 cpm 4.2
LIQUID Detector Number 45]|Am 243 cpm 22.07
Batch Number Detector Efficiency {DetEff) 0.2894|Cm 243/244 cpm 0.48
98004076 IAEA Count Time {min) 480
Rerun Am 241 uCilL = 8.8549E-03
0 Cm 243/244 uCill. = < 3.3280E-03
Sample Prep
N/A
Sample Number _ [lAm-241 iCi/L = (C241 * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)} / (G243 * SS * (2220000dpm/uCi})
$98T002346 Cm-243/244 pCilL. = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mLiL)) / (C243 * §S * (2220000dpm/uCi))
Instrument Code .
WB26872 iRelative Counting Error = Square Root of [(1/{(Am-243 cpm * min)) + (1 / (Am-241 or Cm-243/244 cpm * min))] * 1.96 * 100
Prepared By IAm 243 Tracer Recovery = (Total AT Counts / TC - Bkg) * (1/DetEff) * C243 * 100 / Am-243 Tracer Value * SPKV
mMCcB
Chemist
JFR |JAm 244 pCl/mL = 8.85E-06 DETECTION
Analyst Relative Counting Error = 4.8% LEVELS
AKL in pCifmL
Date Complete INOTE: Cm-243/244 Result is a LESS THAN Value. Am 241
08/17/98 iCm 243/244 pCi/mL < 3.33E-06 3.33E-06
Analysis Date Relative Counting Error = 13.1% Cm 243/244
08/14/98 IAm 243 Tracer Recovery = 88.7% 3.33E-06
Analysis Time
03:00 PM
Sample Point
$-304 GRAB
nalyst: 1 AKL Date: 08/17/98
Signature of Chemist: (,}’Q/‘Mq KQJV*\.O\ JFR Date: WAMA VA4
SAMPLEWB1REV12 (/  953103ML J
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Peak

ID Isotope

[

[N I PV )

Am241
Am243

Totals:

222

GENERAL A

HNF-1644 REV. ¢

-8 Analytical Laboraratory
L PHA ENERGY ANALY
Rev., 2.10

DATA REDUCTION REPORT

SAMPLE
WL25547-STD-AM
File ID: 1al064.CNF
Counted on: 8/14/98 @19:18
Detector: AEAl
Geometry number: 1
Count time: 28805. Sec
PEAK ANALYSIS
Peak height Peak center FWHM
Initial Final Initial Final Initial Final
3445.9 3445.9 299.869 299.869 12.000 5.291
1486.9 1486.9 254,275 254.264 12.000 5.033
15.4 15.4 121,002 121.002 240.000 1.000
4.6 4.6 27.432 93.126 24.000 44.634
5.8 5.8 74.700 74.066 10.000 1.508
6.0 6.0 63.424 62.867 10.000 1.819
PEAK RESULTS
Peak Error Limit: 30%
AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95
0.625 5.487 5.470 0.0170.02 100.46 0.9
5.479 5.470 0.009
0.276 5.266 5,261 0.0050.02 44.40 1.4
2?2727 4,648 1.19 8.2
2?27 4.519 0.31 35.3
2?2727 4.432 0.10 65.9
27?727 4.380 0.32 22.3
0.901 <--valid peaks only--> 144.86
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 % Recove
Raw spectrum 77176.0 100.0600
Smoothed 77175.8 100.000
Composite fit 70468.4 91.309
Residuals 6707.6 8.691

141

SIS

Tau
Initial

6.000
6.000
120.000
12.000
5.000
5.000

Activity
uCi/ea
0.255E-03

d/m

567.2
434.5
182.3

ry




HNF-1644 REV. 0

: ' Spectrum 1al064.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 22850.9
6
6
6
6
6
6
6
5
4
4
4
4
4
3
2..
.2.
........... 2
........................... .2
....... ceeees2
leeonws
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[ 1.
.............. Ceececerecsssesennns 1
.................. e
........ veveeealon,
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Raw Data Dump for AEA Spectrum: 1al064.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

0.

61.
24,
177.
342.
1185.
277.
205.
425,
1335.
3877.
245.
3.

ONPRFROOK

OO0
R

OCOOWOOOO

0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
6. 8. 10. 6. 2.
8. 5. 3. 10. 5.
4. 12. 6. 6. 4.
4. 9. 8. 6. 4.
10. 14. 9. 10. 10.
7. i1. 12. 11. 11.
9. 7. 12. 3. i7.
10. 11. 14. 9. 12.
10. 10. 10. 16. 15.
14. 15. 19. 13. 10.
14. i6. 11. 13. 14.
13. 19. 15. 7. 11.
25. 19. 20. 16. 23.
18. 28. 13. 17. 20.
31. 18. 28. 24. 25.
34. 33. 28. 30. 30.
40. 30. 34. 39. 27.
45. 39. 37. 51. 53.
60. 41. 51. 68. 51.
62. 72. 91. 70. 77.
100. 91. 98. 97. 114.
173. 173. 217. 200. 201.
397. 465. 472. 573. 608.
1418. 1610. 1715. 1805. 1548.
240. 229. 220. 224. 259.
221. 221. 218. 253. 293.
423. 459, 452. 599. 650.
1403. 1606. 1678. 2081. 2413.
3097. 2096. 1366. 994. 761.
195. 131. 82. 34. 20.
4. 0. 1. 5. 3.
1. 4. 1. 4. 1.
3. 1. 2. 2. 3
2. 0. 1. 0. 1
0. 0. 0. 0. 0.
0. 0. 0. o. 0.
0. 1. 1. 1. 1.
1 1. 2. o. 0.
1 0. 1. 1. 0.
0. 1. 0. 0. 0.
1 0. 0. 0. 1.
1. 0. 2. 0. 2.
1. 0. 0. 0. 1.
0. 0. 0. 1. 2.
0. 0. 0. 0. 0
0. 0. 0. 2. 0.
0. 0. 0. 0. 0
0. 0. 0. 0. 0.
0.
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HNF-1644 Rey, ¢

222-S Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
WL25547BLNK-BJ¥§M@¢43
File ID: 2a2058.CNF

Counted on: 8/14/98 @19:18
Detector: AEAZ

Geometry number: 1

Count time: 28802. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
b Initial Final Initial Final Initial Final Initial Final
1 671.4 671.4 255.840 255,840 12.000 4.586 6.000 2.076

2 13.8 13.8 194.008 193.959 88.000 1.000 44.000 0.100

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uci/ea
1 Am243 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 CALIBRATION
Energy (MEV) = 4.085 + (0.0046)*Channel
Energy range {(MeV): 4.085 TO 6.440
Efficiency = 0.2347 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Iten Total % Recovery
Raw spectrum 11108.0 100.000
Smoothed 11108.0 100.000
Composite fit 10017.4 90.182
Residuals 1090.6 2.818

Analyzed by:

SLH2
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1 Legend: Raw

NN NN

Spectrum 2a2058.CNF

.. Modeled Peaks

1,2,..,

145
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Display Max.:

3959.2




Raw Data Dump for AEA Spectrum:

1 0. 0.
11 0. 0.
21 3. 0.
31 1. 0.
41 1. 1.
51 1. 2.
61 5. 1.
71 0. 2.
81 1. 2.
91 3. 2.

101 0. 1.
111 3. 1.
121 2. 2.
131 2. 1.
141 3. 7.
151 5. 2.
161 2. 6.
171 3 6.
181 13. 10.
191 9. 13,
201 12. 17
211 7. 23.
221 26 33.
231 54 60.
241 129 124.
251 443 416.
261 138 89.
271 28 18,
281 1 1.
291 1. 1.
301 4 8.
311 0 1.
321 0. 0.
331 0. 0.
341 0. 0.
351 2. 0.
361 1 0.
371 0 0.
381 0 0.
391 0 0.
401 0. 0.
411 0. 0.
421 1. 2.
431 0. 0.
441 0. 0.
451 0. 0.
461 0. 0.
471 0. 0.
481 1. 3.
491 0. 0.
511 0. 0.

0.
0.
1.
1.
2.
4.

1.
1.
1.

0.

.

.

[eNoNoNoNeNoNeoNoNeNoNoNeNelele)
. .« . NN .« .

.

2a2058.CNF
0. 0.
0. 0.
0. 1.
0. 2.
0. 0.
1. 4.
4. 1.
3. 2.
2. 1.
2. 1.
1. 1.
1. 1.
9. 3.
4. 3.
5. 7.
1. 6.
11. 6.
7. 4.
7. 9.
21. 8.
8. 22.
16. 20.
35. 40.
77. 73.
195. 262.
766 773
70. 56.
7. 5.
5. 0.
2. 1.
4. 2.
0. 1.
0. 0.
0. 2.
0. 0.
0. 1.
0. 1.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 3.
0. 0.
0. 0.
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0. 0. 0.
0. 0. 1.
1 0. 1.
2. 2. 1.
1. 1. 1.
0. 1. 2.
2. 1. 2
2. 2. 2
4. 1. 3.
2. 2. 0.
4. 0. 1.
3. 5. 5.
1. 3. 3
3 4. 5.
7. 2. 8.
6. 4. 6.
9. 6. 4.
7. 7. 8.
12, 11. i1
12. 14. 10.
18. 25. 22.
22. 33. 33.
52. 47. 48.
90. 107. 102.
311. 355. 373.
586. 440. 251.
51. 39. 25.
2. 1. 3.
1. 2. 1.
1. 4. 3.
1. 1. 1.
0. 0. 0.
1. 0. 0.
1. 0. 0.
2. 3. i.
0. 0. 1.
0. 0. 0.
0. 1. 0.
0. 0. 0.
1. 0. 0.
0. 0. 0.
0. 0. 0.
1. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
1. 1. 3.
0. 0. 0.
0. 0. 0.




HNF-1644 Ry, o

222-S Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.10

DATA REDUCTION REPORT
SAMPLE

$98T2346-SAM-AM
File ID: 3a3250.CNF

Counted on: 8/14/98 @19:23
Detector: AEA3

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 70.3 70.3 298.672 298.672 14.000 7.623 7.000 2.637
2 411.9 411.9 253.046 253.042 12.000 4.902 6.000 1.917

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c¢/m @95 d/m ucCi/ea
1 Am241 0.145 5.479 5.467 0.0120.04 2.69 5.5 12.2 0.551E-05

Pu23s% 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 Total % 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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Lo Spectrum 3a3250.CNF HNF-1644 REV. 0
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 2916.4

148



Raw' Da‘ta Dump for AEA Spectrum:

0.
0.
0.
2.
2.
1.
1.
2.
2.
3.
1.
0.
1.
0.
1.
1.
2.

12.

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.

181.
454,
30.
7.
20.
55.
41.

3a3250.CNF
0. 0.
0. 0.
0. 1.
0. 2.
0. 2.
4. 1.
1. 0.
1. 0.
3. 1.
1. 1.
1. 3.
0. 1.
2. 3.
2. 4.
2. 4.
3. 7.
0. 7.
4. 10.
5. 8.
7. 10.
12. 15.
28. 25.
35. 38.
68. 62.
207. 221.
404, 327.
35. 37.
8. 14.
24. 23,
49. 69.
19. 14.
0. 0.
0. 0.
1. 0.
2. 1.
7. 2.
9. 7.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 1.
0. 0.
0. 0.
0. 1.
3. 0.
0. 0.
0. 0.
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HNF-1644 REV.0

222-S Analytical Laboraratory
ALPHA ENERGY ANALYSIS
Rev. 2.10

GENERAL

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
1 17.2 17.2 366.576 366.576 10.000 3.442 5.000
2 142.7 142.7 298.059 298.059 12.000 5.706 6.000
3 765.5 765.5 252.258 252.257 10.000 4.943 5.000

PEAK RESULTS

Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c¢/m @95 da/m ucCi/ea
1 Pu236®¥ 0.017 5.755 5.775 -.0200.02 0.48 13.0 2.1 0.956E-06

Cm243 5.779 5.775 0.004 2.8 0.128E-05
2 Am241 0.150 5.479 5.459 0.0200.03 4,20 4.4 19.5 0.879E-05
3 Am243 0.789 5,266 5,249 0.0170.02 22,07 1.9 97.2 O0.438E-04
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 Total % Recovery
Raw spectrum 13423.0 100.000
Smoothed 13423.0 100.000
Composite fit 12844.4 95.690
Residuals 578.6 4.310
Analyzed by:
SLH2
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worklstdaia Version 1.0 05/15/96 HNF- Page:
08/17/98 08:15 1644 REV. 0

LABCORE Completed Worklist Report for Worklist# 25548

Analyst: akl : Instrument: ABI6 Book#
Method: Rev/Mod
Worklist Comment: S-304 GRAB, @PU23901, SS by Ludlum. STD: 1.0mL skm

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
1-8TD: . . 0 @PU23901L PU23901 - LIQUID 1.12B-04 1.17E-4 104.464 % Redovexy
1 sTD ] @PU23901 PU23901lE LIQUID 1.00 1.82E+00 1.820 % Ct Error
1.8TD [ @PU23901 PU23901T LIQUID iOO 9.88E301 98.800 % Recovery
2 BLNK o @PU23901 PU23501 LIQUID 1 <2.90E-6 uCi/ml
2" BLNK 0 @PU23901 PU23901T LIQUID 100 1.04E+02 104 :000 ‘% .Recovery
2 BLNK 0 @PU23901 PU23901E LIQUID 1.00 1.00E+02 100.000 wuCi/mL
3. SAMPLE S98T002346 © @PU23901 PU23901 LIQUID N/A 5.43E-06 3.20e~006 - uCi/mlL
3 SAMPLE S98T002346 0 @PU23901 PU23901T LIQUID N/A 1.02E+02 % Recovezy
3. SAMPLE £98T002346. 0 @PU23501 PU238%01E LIQUID N/a 5.82E+00 % 'Ct. Erxox
4 DUP 598T002346 © @PU23901 PU2390% LIQUID 5.43E-6 5.66E-6 4.148 RPD
4 .DOP 5987002346 - O @PU23901 PU23901T LIQUID 100 1.05E+02 105,000-% Recovery
4 DUP 5987002346 © @PU23901 PU23901E LIQUID 1.00 5.72E+00 ’ 5.720 % Ct Exxor
. .

Final page for worklist# 25548

Analyst Signature Date Analyst Signature Date

wer Signature afe

Units shown for QC (BLK/BKG) may not reflect the actual units.
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08/12/98 13:09 HNF-1644 REV. 0 Page: 1
“# LABCORE Data Entry Template for Worklist# 25548

Analyst: AL mstrument: PUOI /& Bookt QL H5)

Method: LA-953-104 Rev/Mod [3*)@
Worklist Comment: S-304 GRAB, @PU23901, SS by Ludlum. STD: 1.0mL skm

S Type Samplei# R A Test Matrix Group# Project

1 STD @PU23901 LIQUID

2 BLNK @PU23901 LIQUID

3 SAMPLE ' $98T002346 © @PU23901 LIQUID 98000438 S-304 GRAB

Analytes Requested: PU23901 , PU23901E, PU23901T

4 DUP S98T002346 0 @PU233901 LIQUID
Final page for worklist # 25548

bl s e sl
nakys ignature ate nal ignature e
%MZ /M y//z/%/

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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WORKBOCK PAGE: STD

HNF-1644

1

REV. 0

Pu 238 and 239/240 : LA-943-128 (VOID) or LA-953-104(B-0)) LIQUID STD
Type [[DATE COUNTED AUG-14-98|PU 236 AEAFRAC __ (C236) 0.411
STD SAMPLE VOLUME in mL ss 1.000PU 238 AEAFRAC __ (C238) 0.000
Work List SAMPLE DILUTION FACTOR DF 1.000|PU 239 AEAFRAC __ (C239) 0.540
25548 ITRACER VOLUME in mbL SPKY 0.100|TOTAL AT COUNTS 3880
Test Code DIGEST DILUTION FACTOR DDF 1.000JAT COUNT TIME (MIN) 30
@PU23901 [TRACER BOOK NO 145843 BACKGROUND in cpm (Bkg) 0.100
Matrix DETECTOR NUMBER 16Pu 236 com 42.740
LIQUID EFFICIENCY FACTOR EFF 0.272]lpU 238 cpm 0.000
Batch Number [TRACER PREPARATION DATE 01/19/981PU 239 cpm 56.190
98004078 TRACER PREPARATION VALUE (dpm/mL) 2270.000 [AEA COUNT TIME 480
Rerun PU-236 DECAY CORR'D VALUE _ (dpm/mL) 1977.716|Pu 239/240 uCill 1.1705E-01
0 PU-238 TRACER VALUE (dpm/mL) 0.000
Sample Prep STANDARD BOOK NO 28B57
N/A STANDARD VALUE in pCifmL 1.120E-04
Sample #
WL25548-STD
Instrument Code Decay Time = Date Counted - Tracer Preparation Date
WB27806 Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *fe to the power of {(-In2 * Decay Time/1040.95)]
Prepared By Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)* 1/EFF *C236*100/Pu-236 Decay Corr'd Value * SPKV
MCB Pu 239/240 uCi/L = (C239)(Pu 236 Decay Corrd Value)(SPKV)(1000mU/L)(DF)(DDF) / [{C236)(SS)(2220000 dpm/uCi))
Chemist Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
JFR Pu 238 LCIIL = [(Pu 238 dpm)(DF)(DDF)(1000mSL)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/LCi)(D g/LY(SS)]
Analyst Relative Counting Error = Square Root of {{1/(Pu 236 cpm * min)) + (1/ (Pu 238 or 239/240 cpm * min))] * 1.86 * 100
AKL :
Date Complete
08/17/98 Pu 239/240 pCi/ml. 1.17E-04 DETECTION
Analysis Date Relative Counting Error = 1.8% LEVELS
08/14/98 in pCifmL
Analysis Time Pu 239/240
03:05 PM 6.58E-06
Sample Point
$-304 GRAB Pu 236 Tracer Recovery = 98.8%
HAnalys!: A AKL Date: 17-Aug-98
|§g£a_lure of Chemist: &‘ ,QM,%\ JER Date: V7.4 AA&Q 9,?/
STANDARD.WB! REV 1.0 f13128ML < J
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HNF-1644 REV. 0

WORKBOOK PAGE: BLANK2
Pu 238 and 239/240 : LA-943-128 (VOID) or LA-953-104(B-0)) Lj Bk
Type DATE COUNTED AUG-14-98[[IPU 236 AEA FRAC _ (C236) 0.921
BLNK ISAMPLE VOLUME in mi. ss 1.000 [PU 238 AEA FRAC _ (C238) 0.011
Work List ISAMPLE DILUTION FACTOR DF 1.000[[PU 239 AEAFRAC _ (C239) 0.000
25548 [TRACER VOLUME in mL SPKV 0.100 [TOTAL AT COUNTS 1826
Test Code DIGEST DILUTION FACTOR DDF 1.0000 AT COUNT TIME (MIN) 30
@PU23301 [TRACER BOOK NO 145843 [BACKGROUND incp (Bkg) 0.100
Matrix DETECTOR NUMBER 16[PU 236 com 41.770
LiQuID EFFICIENCY FACTOR EFF 0.2717 [PU 238 cpm 0.500
Batch Number  [TRACER PREPARATION DATE 01/19/98|Pu 239 com 0.000
98004078 [TRACER PREPARATION VALUE (dpm/mL) 2270.00]AEA COUNT TIME 480
Rerun PU-236 DECAY CORR'D VALUE _ (dpm/mL) 1977.72 Pu 239/240 yCil. = < 2.902E-03
0 PU-238 TRACER VALUE (dpm/mLj 0.00
Sample Prep
NIA
Sample # Decay Time = Date Counted - Tracer Preparation Date

WL25548-BLNK
Instrument Code

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

BLANK.WB1 REV 1.0

11943128\0UT\25548.W81

o

156

08/17198

WB27806 Pu 239/240 pPCilL = (C239)(Pu 236 Decay Corr'd Value){SPKV)(1000mL/L)(DF)DDF) / [(C236)(SS)(D ¢/L){2220000 dpm/uCi)]
Prepared By Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
MCB Pu 238 pCilL. = [(Pu 238 dpm)(DF)(DDF)(1000mL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/uCi)(D g/L)SS)]
Chemist Relative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (1/ (Pu 238 or 239/240 cpm * min))] * 1.96 * 100
JFR
Analyst
AKL
Date Complete
08/17/98 Pu 239/240 pCifmL < 2.90E-06 DETECTION
Analysis Date _|Relative Counting Error = 100.0% LEVELS
08/14/98 in pCiimL
Analysis Time _ [NOTE: Pu 238 Resultis a LESS THAN Value. Pu 239/240
03:05 PM [Pu 238 pCimL < 2.90E-06 2.90E-06
Sample Point __|Relative Counting Error = 12.7% Pu 238
$-304 GRAB Pu 236 Tracer Recovery = 104.2% 2.90E-06
lAnalyst: AKL Date: 17-Aug-98
Signature of Chemist: M%QIAM M‘\/—z\ JFR Date:
9431281

/@% 18




WORKBOOK PAGE: SAM3

HNF-1644 REV, o

Pu 238 and 239/240 : LA-943-128 (VOID) or LA-953-104(B-0)) LIQUID / SAMPLE
Type DATE COUNTED AUG-14-98 |PU 236 AEA FRAC {C236) 0.836
SAMPLE ISAMPLE VOLUME in mL ss 1.000 [PU 238 AEA FRAC {C238) 0.043
Work List ISAMPLE DILUTION FACTOR DF 1.000(PU 239 AEA FRAC (C239) 0.051
25548 [TRACER VOLUME in mL SPKV; 0.100 [TOTAL AT COUNTS 1970
Test Code DIGEST DILUTION FACTOR DDF 1.0000 AT COUNT TIME (MIN) 30
@PU23901 [TRACER BOOK NO 145B43 BACKGROUND in cpm {Bkg) 0.100
Matrix DETECTOR NUMBER 16jPU 236 cpm i 41.290
LIQUID EFFICIENCY FACTOR EFF 0.272}Py 238 cpm 2.120
Batch Number [TRACER PREPARATION DATE 01/19/98PU 239 cpm 2.510
98004078 [TRACER PREPARATION VALUE (dpm/mL) 2270.000 |AEA COUNT TIME 480
Rerun PU-236 DECAY CORR'D VALUE  (dpm/mL}) 1977.716 Pu 239/240 pCi/k. 5.4347E-03
0 PU-238 TRACER VALUE (dpm/mL) 0.000
Sample Prep
N/A
Sample # Decay Time = Date Counted - Tracer Preparation Date
$98T002346 Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of {(-In2 * Decay Time/1040.95}]
Instrument Code Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*100/(Pu-236 Decay Corr'd Value * SPKV * EFF)
WB27806 [Pu 239/240 LCI/L = (C239)(Pu 236 Decay Corrd Value)(SPKV)(1000mL/LYDF)(DDF) / [(C236)(SS)(D ¢/L)(2220000 dpm/yuGi)]
Prepared By [Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
MCB Pu 238 pCH/L = {(Pu 238 dpm)(DF)(DDF)(1000mL/L)) / {(Pu-236 Tracer Recovery /100)(2220000 dpm/uCi}(D g/L)(SS)]
Chemist Relative Counting Error = Square Root of [{1/(Pu 236 cpm * min)) + (1 / {Pu 238 or 239/240 cpm * min))] * 1.96 * 100
JFR
Analyst
AKL
Date Complete
08/17/98 Pu 239/240 uCi/mL 5.43E-06 DETECTION
Analysis Date Relative Counting Error = 5.8% LEVELS
08/14/98 in uCifmL
Analysis Time Pu 239/240
03:05 PM Pu 238 pCimL 4.58E-06 3.20E-06
Sample Point Relative Counting Error = 6.3% Pu 238
$-304 GRAB Pu 236 Tracer Recovery = 102.0% 3.20E-06
iAnalyst: AKL Date: 17-Aug-98
[Signature of Chemist; M,\ M 2 2. JFR Date: /if )44&6‘ 9 g
4 943128MLY ¥

SAMPLE WB1 REV 1.0

11943128\0UT\25548.WB1
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WORKBOOK PAGE: DUP4

HNF-1644 REV., 0

Pu 238 and 239/240 : LA-943-128 (VOID) or LA-953-104(B-0)) LIQUID / DUP
Type [DATE COUNTED AUG-14-98[PU 236 AEA FRAC {C236) 0.850
DUP SAMPLE VOLUME in mL S8 1.000 (PU 238 AEA FRAC (C238) 0.038
Work List SAMPLE DILUTION FACTOR DF 1.000 (IPU 239 AEA FRAC (C239) 0.054
25548 [TRACER VOLUME in mL $PKV 0.100[TOTAL AT COUNTS 1988
Test Code DIGEST DILUTION FACTOR DDF 1.0000 JAT COUNT TIME (MIN) 30
@PU23901 [TRACER BOOK NO 145B43 BACKGROUND in cpm (Bkg) 0.100
Matrix DETECTOR NUMBER 16PU 236 cpm 40.780
LIQUID EFFICIENCY FACTOR EFF 0.272|lPU 238 cpm 1.800
Batch Number [TRACER PREPARATION DATE 01/19/98[PU 239 com 2.600
98004078 ITRACER PREPARATION VALUE {dpm/mL) 2270.000 [AEA COUNT TIME 480
Rerun PU-236 DECAY CORR'D VALUE _(dpm/mL) 1977.716 Pu 239/240 uCifll 5.6596E-03
0 PU-238 TRACER VALUE {dpm/mL) 0.000
Sample Prep
N/A
Sample # Decay Time = Date Counted - Tracer Preparation Date
$98T002346 Pu-236 Decay Cori'd Value = Pu-236 Preparation Value *(e to the power of {{(-In2 * Decay Time/1040.95}]
Instrument Code [Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*100/(Pu-236 Decay Corr'd Value * SPKV * EFF)
WB27806 Pu 239/240 pCifl = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1000mL/L)(DF}(DDF} / [{C236)(SS)(D g/L)(2220000 dpm/uCi)]
Prepared By Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu’236 Tracer Recovery / 100)
MCB Pu 238 pCilL = [(Pu 238 dpm)(DF)(DDF)(1600mLIL)} / [(Pu-236 Tracer Recovery /100)(2220000 dpm/uCi)(D g/L)(SS)]
Chemist Relative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min)}] * 1.96 * 100
JFR
Analyst
AKL
Date Complete
08/17/98 Pu 239/240 uCi/mL 5.66E-06 DETECTION
Analysis Date Relative Counting Error = 5.7% LEVELS
08/14/98 in uCifmL
Analysis Time Pu 239/240
03:05 PM Pu 238 pCimL 3.98E-06 3.14E-06
Sample Point Relative Counting Error = 6.8% Pu 238
$-304 GRAB fi-’u 236 Tracer Recovery = 104.7% 3.14E-06
L\nalysl AKL Date: 17-Aug-98
S| nature of Chemist: % RJ,Q‘.)L@ JFR Date: /8’/4(43 ‘7/?>
SAMPLE WB1 REV 1.0 943128ML © v
158
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HNF-1644 REV. 0
222-8 Analytical Laboraratory

GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.10
DATA REDUCTION REPORT
SAMPLE
WL25548-STD-PU
File ID: 5a5196.CNF
Counted on: 8/14/98 @19:31
Detector: AEAS
Geometry number: 1
Count time: 28804. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 1829.0 1829.0 364.388 364.388 8,000 2.506 4.000 1.339
27 38.1 38.1 304.443 304.413 10.000 2.788 5.000 1.236
3 85.5 85.5 289.575 289.480 8.000 2.431 4.000 2.928
42 25.8 25.8 271.794 271.706 8.000 2.378 4.000 1.531
5 2826.2 2826.2 230.995 230.995 10.000 2.697 5.000 2.123
PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count S%err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m ucCi/ea
1 Pu236 0.411 5.755 5.759 -.0040.01 42.74 1.4 178.9 0.806E-04
2 7?7 5.483 1.01 2.0
3 Th228 0.014 5.400 5.414 -.0140.01 1.44 8.4 8.3 0.375E-05
4 27?7 5.333 0.54 13.3
5 Pu239 0.540 5.147 5.145 0.0020.01 56.19 1.2 230.6 0.104E-03

Pu240 5.144 5.145 -.001 230.6 0,104E-03

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 % Recovery
Raw spectrum 49938.0 100.000
Smoothed 49937.6 99.999
Composite fit 48929.8 97.981
Residuals 1008.2 2.019

Analyzed by:

SLH2
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HNF-1644 REV.

: ' Spectrum 5a5196.CNF

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 15740.3
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Raw Data Dump for AEA Spectrum:
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HNF-1644 REV. 0
222-8 Analytical Laboraratory

GENERAL ALPHA ENERGY ANALYSTIS

Peak
iD
1
2
3
4
Peak
ID Isotope
1 Pu236
2 Pu23sg
3 Th228
4
Totals:

Peak
Initia
1936.6

23.5

93.7

26.7

AEA
Frac
0.921
0.011

0.032
0.012

Raw

Smoo
Comp
Resi

Rev. 2.10
DATA REDUCTION REPORT
SAMPLE

WL25548-BLNK-PU
File ID: 6a6198.CNF

Counted on: 8/14/98 19:32
Detector: AEA6

Geometry number: 1

Count time: 28810. Sec

PEAK ANALYSIS

height Peak center FWHM Tau
1 Final Initial Final Initial Final Initial Final
1936.6 359.366 359.366 10.000 2.233 5.000 1.317
23.5 300.024 300.000 10.000 1.719 5.000 0.938
93.7 284.423 284.391 10.000 2.035 5.000 2.525
26.7 267.695 267.612 10.000 2.786 5.000 2.177
PEAK RESULTS
Peak Error Limit: 30%
Peak Centroid Count %err Activity
EXp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
5.755 5.745 0.0100.01 41.77 1.4 182.4 0.822E-04
5.487 5.472 0.0150.01 0.50 12.7 3.0 0.134E-05
5.479 5.472 0.007 2.3 0.103E-05
5.400 5.400 0.0000.01 1.46 7.7 8.8 0.398E-05
5.323 0.01 0.54 13.6 2.3 0.104E-05
<--valid peaks only--> 44.27
DETECTOR CALIBRATION
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.)
TOTAL COUNT DATA:
Item Total % Recovery
spectrum 21781.0 100.000
thed 21781.0 100.000
osite fit 21256.0 97.590
duals 525.0 2.410

Analyzed by:

SLH2
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HNF-1644 REV. 0

' ' Spectrum 6a6198.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 10141.6
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Raw Data Dump for AEA Spectrum:
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GENERAL ALPHA ENERGY ANALYSIS
Rev. 2.10
DATA REDUCTION REPORT
SAMPLE
S98T2346-SAM-PU
File ID: 7a7224.CNF
Counted on: 8/14/98 819:33
Detector: AEA7
Geometry number: 1
Count time: 28809. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 1696.2 1696.2 362.623 362.623 8.000 2.373 4.000 1.155
2 67.3 67.3 304.191 304.174 10.000 3.311 5.000 1.171 -
3 77.1 77.1 287.853 287.667 8.000 2.183 4.000 1.947
4 22.6 22.6 270.704 270.342 10.000 3.394 5.000 1.535
5 101.8 101.8 229.870 229.866 10.000 3.137 5.000 1.671
PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m ucCi/ea
1 Pu23s6 0.836 5.755 5.760 ~.0050.01 41.29 1.4 172.5 0.777E-04

5.779 5.760 0.019 231.6 0.104E-03
2 Pu238 0.043 5.487 5.492 -,0040.02 2.12 6.2 12.1 0.544E-05
5.479 5,491 -,012 9.3 0.417E-05
3 Th228 0.028 5,400 5.415 -,0150.01 1.37 9.6 7.9 0.356E-05
4 0.013 5.336 0.02 0.62 14.2 2.5 0.114E-05
5 Pu239 0.051 5.147 5.149 ~.0020.01 2.51 5.7 10.3 0.463E-05
Pu240 5.144 5.149 -.005 10.3 0.463E-05
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/DPM
(Data reduction compression factor: 1.)
TOTAL COUNT DATA:
Itenm Total % Recovery
Raw spectrum - 23712.0 100.000
Smoothed 23711.9 92,999
Composite fit 23007.1 97.027
Residuals 704.9 2.973

HNF-1644 REV. 0

222-S Analytical Laboraratory
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HNF-1644 REV, 0
[ Spectrum 7a7224.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 9145.1
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Raw Data Dump for AEA Spectrum: 7a7224.CNF
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Peak
ID
1
2
3
4
5
Peak
ID Isotope
1 Pu236
2 Pu238
3 Th228
4
5 Pu239
Pu240
Totals:

Peak height Peak center FWHM Tau
Initial Final Initial Final Initial Final Initial Final
1892.8 1892.8 364.055 364.055 10.000 2.231 5.000 1.318

76.9 76.9 305.670 305.667 8.000 2.209 4.000 1.118

88.3 88.3 289.254 289.141 16.000 2.126 5.000 2.746

23.5 23.5 271.758 271.669 10.000 3.264 5.000 2.365

121.3 121.3 231.460 231.460 10.000 3.418 5.000 2.691
PEAK RESULTS
Peak Error Limit: 30%

AEA Peak Centroid Count S%err Activity
Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m ucCi/ea
0.850 5.755 5.754 0.0010.01 40.78 1.4 185.4 0.835E-04
0.038 5.487 5.485 0.0020.01 1.80 6.7 11.2 0.503E-05

5.479 5.485 ~,006 8.6 0.385E-05
0.029 65.400 5.409 -.0090.01 1.39 8.7 8.7 0.393E-05
0.011 5.329 0.02 0.51 14.4 2.3 0.103E-05
0.054 5.147 5.144 0.0030.02 2.60 5.5 11.6 0.522E-05
5.144 5.144 0.000 11.6 0.522E-05
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 CPM/DPM
(Data reduction compression factor: 1.)
TOTAL COUNT DATA:
Item Total % Recovery

Raw spectrum 23042.0 100.000

Smoothed 23041.8 99.999

Composite fit 22604.6 98.102

Residuals 437.4 1.898

HNF-1644 REV. 0

222-S Analytical Laboraratory
Rev. 2.10
DATA REDUCTION REPORT
SAMPLE

S98T2346-DUP-PU
File ID: 8a8180.CNF

Counted on: 8/14/98 @19:34

Detector: AEAS8
Geometry number: 1
Count time: 28801. Sec

PEAK ANALYSIS

Analyzed by:

GENERAL ALPHA ENERGY ANALYSTIS
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169

HNF-1644 REV. 0

Display Max.:

11091.9




Raw Data Dump for AEA Spectrum:
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OPPORTUNISTIC ANALYTES
APPENDIX A
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