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WASTE MANAGEMENT LABORATORY

TANK 241-AN-101 GRAB SAMPLES,
1AN-98-1, 1AN-98-2 and 1AN-98-3
ANALYTICAL RESULTS FOR THE FINAL REPORT

This document is the final report for tank 241-AN-101 grab samples. Three grab samples
1AN-98-1, 1AN-98-2 and 1AN-98-3 were taken from riser 16 of tank 241-AN-101 on April 8,
1998 and received by the 222-S Laboratory on April 9, 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, 1997). The analytical results are presented in the data summary report (Table 1). No
notification limits were exceeded.

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.

Table 2: Appearance Information for Tank 241-AN-101 Grab Samples

Sample Date Date % Settled
Number | Sampled | Received Solids Sample Description

1AN-98-1 4/08/98 4/09/98 <1% Clear light-yellow liquid; no
organic layer was observed.

1AN-98-2 | 4/08/98 4/09/98 <1% Clear light-yellow liquid; no
) organic layer was observed.

1AN-98-3 | 4/08/98 4/09/98 <1% Clear light-yellow liquid; no
organic layer was observed.
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Analytical Results Summary

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

Compatibility Program Concerns

Differential Scanning Calorimetry (DSC)

The DSC analyses were performed in duplicate on direct sample aliquots. The average of the
TGA result for each subsample was used in the dry weight correction for that subsample. No
exotherms were observed. The standard recoveries for this analysis were within the required
limits. Since the results were all reported as 0.00 Joules/g, the relative percent difference (RPD)
calculation was not applicable. However, the RPDs were reported as “0” in Table 1 because of
software limitations. For waste compatibility energetics decision concerns for safe waste
transfers, the ratio of exothermic energy to endotherm energy must be less than one (1). Since
the results were all reported as 0.00 Joules/g, the ratio of exotherm/endotherm was also 0.0 and
the requirement was satisfied for all samples.

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

The results with respect to the waste compatibility corrosion rules are presented in Table 3. The
NO;, OH', and NO, results ate reported in pg/mL and molarity (M) units. The spreadsheet
compares the results to the concentration ranges specified in the waste compatibility DQO. A
"YES" will appear in the appropriate space for the condition that is met. Only one of three sets
of conditions must be met for OH" and NO,” based on the range that the NO;™ concentration falls
in. If "NO" appears in the space under a condition, that condition is not met and a notification is
required. All results for the three samples analyzed were within the acceptable concentration
ranges required for corrosion control.

29240py - Plutonium-239/240 - Criticality Decision Rule

29240py concentration is used to evaluate criticality safety for waste transfers. The analysis was
performed on direct sample aliquots. The standard recovery for this analysis was within the
required limits. The highest reported result was 6.62¢-05 uCi/mL, which is well below both the
immediate notification limit of 61.5 pCi/mL and the criticality prevention concern level of
0.001g/L (6.2e-02 uCi/mL) stated in the TSAP (Sasaki, 1997) and the Compatibility DQO
(Mulkey and Miller, 1997).
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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.



HNF-1640, REV. 0

Inorganic Analyses

TGA - Thermogravimetric Analysis

The TGA analysis was performed in duplicate on direct subsamples. The standard recoveries
and RPDs for this analysis were within the required limits. Typically the TGA results are
determined by summing the weight loss steps which occurred below 250°C. More information
may be obtained by examining the thermograms. The results ranged from 71.33 to 94.84%
moisture.

Specific Gravity (Sp.G.)

Specific gravity analysis was performed in duplicate on direct liquid subsamples. The results
ranged from 1.033 g/mL to 1.251 g/mL. The RPDs were within the quality control (QC)
parameters stated in the TSAP (Sasaki, 1998). The standard recoveries were within the control
limits of the laboratory.

pH

The pH analysis was performed on direct sample aliqouts. The results ranged from 13.06 to
13.50. Results for pH that are greater than 12.5 are suspect and should be considered estimates
because the highest calibration buffer available is 12.5 and pH electrode performance degrades at
high pH. The standard value measured and RPDs for this analysis were within the required
limits.

OH

The OH analysis was performed on direct sample aliquots. The standard recoveries and RPDs
for this analysis were within the required limits.

IC - Ion Chromatography

The ion chromatography (IC) analysis was performed on direct sample aliquots. The required
analytes were fluoride (F), chloride (CI), nitrate (NO;), nitrite (NO,), phosphate (PO,?) and
sulfate (SO, ?). The results for bromide (Br) and oxalate are considered “opportunistic” and are
provided in Appendix A.

The standard and spike recoveries were within the required limits. The RPDs were within
required limits. With the exception of SO, for sample S98T001365 which was not applicable

6
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(n/a) because the results were near the detection limit.
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), nickel (Ni) 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. The standard recoveries, spike recoveries and
RPD’s met the requested criteria, with the exception noted below.

The Na results were more than four times the concentration of the spike added resulting in spike
recoveries outside of the 75% to 125% recovery range requested. Typically, with high analyte
concentrations it is difficult to add sufficient spike to perform a meaningful analysis. A post
digestion spike analysis was performed as an additional instrument performance check. The post
digestion spike recovery was 101.9%. 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. Table 3 presents the results of the original undiluted sample, the serial
dilution and the percent difference between the two results.

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

Undiluted Sample Serial Dilution Percent
Sample ID | Analyte Results Result Difference
(mg/mL) (%)
S98T001362 Na 1.94E+4 1.97E+4 1.54
Percent Difference = [(ABS(Sample - Serial Dilution))/Sample] X 100

Inductively Coupled Plasma/Mass Spectroscopy (ICP/MS) - Uranium
7
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The liquid subsamples were prepared for analysis by an acid adjustment of the direct subsample.
The results for the ICP/MS isotopic uranjum are included in Table 1. The standard recoveries for
Uranium 238 were within the required limits. RPDs and spike recoveries for this analysis were
also within the required limits.

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
0f 30,000 pugC/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. The standard recoveries and
RPDs for these analyses were within the required limits.

TOC by furnace was also performed on each sample. The results can be found in the

opportunistic analysis table in Appendix A

Ammonia (NHj3)

NHj3 analysis was performed on each sample. The results can be found in the opportunistic
analysis table in Appendix A.
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Radionuclide Analyses

GEA - Gamma Energy Analysis

GEA analysis was performed for *’Cs on direct sample aliquots. The standard recoveries and
RPDs for '*Cs were within the required limits

*Sr - Strontium 90

?°8r analysis was performed on direct sample aliquots. The standard recoveries and RPDs for
this analysis were within the required limits.

*'Am - Americium 241

' Am analysis was performed on direct sample aliquots. The standard recoveries and RPDs for
this analysis were within the required limits.
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Table 4 lists the analytical procedures used for performing the analyses.

Table 4: Analytical Procedures

Analysis Preparation Analysis
¥ Procedure Procedure
Inorganic Analyses
% Settled Solids Direct Analysis LA-519-151 Rev. F-0
DSC Direct Analysis LA-514-114 Rev. D-1
TGA Direct Analysis LA-514-114 Rev. D-1
Sp.G. Direct Analysis LA-510-112 Rev. D-1
pH Direct Analysis LA-212-106 Rev. C-1
OH Direct Analysis LA-211-102 Rev. D-0
IC Direct Analysis LA-533-105 Rev. E-0
ICP Acid Dilution LA-505-161 Rev. C-2
ICP-MS Direct Analysis LA-506-101 Rev. A-0
TIC/TOC Direct Analysis LA-342-100 Rev. F-1
Radionuclide Analyses
GEA Direct Analysis LA-548-121 Rev. F-0
Sy Direct Analysis LA-220-101 Rev. E-3
#1Am Direct Analysis LA-953-104 Rev. B-0
29240y Direct Analysis LA-953-104 Rev. B-0
Abbreviations:
DSC = differential scanning calorimetry TIC = total inorganic carbon
TGA = thermogravimetric analysis GEA = gamma energy analysis
Sp.G. = specific gravity ®Sr = strontium 90
OH = hydroxide ¥Am =americium 241
IC = jon chromatography 924py = plutonium 239/240
ICP = inductively coupled plasma
TOC  =total organic carbon
ICP-MS = inductively coupled plasma-mass
spectrometer

10
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Final Report for AN-101 Grabl Samples
AN-101 GRAB1

(CORE NUMBER: n/a
SSEGMENT #: 1AN-98-1

Page:

SSEGMENT PORTION: Supernat
Sample# R|A#{Analyte Unit Standard % Blank Result| Duplicate Average| RPD %|Spk Rec %| Det Limit|Count Err%
[S98T001217 Volume % Settied Solids % n/a n/aj < 1.0 n/a n/a n/a nfal _1.00e-01 n/a
[S98T001217 Organic Vol Present/sampleprepml n/a n/a :00e+ n/a n/a n/: n/a n/a n/a
[S98T001362 DSC Exotherm Dry Calculated [Joules/g Dry n/ n/a .00e+ 0.00e+00 -00e+00| 0.0 n/a n/a n/a
[S98T001362 DSC Exotherm on Perkin Elmer [Joules/g 100. n/a .00et 0.00e+00 .00e+00| 0.0 n/a n/a n/a
18987001362 OH- by Pot. Titration ug/mL 100. <2500.0] 6.58e+03] 6.37e+03 .48e+03] 3.2 n/a .50e+03 n/a
[898T7001362 pH Direct pH 99.43 n/a 13.06 13.07 3.07}] 0. n/a .00e-02 n/a
[S987001362 Specific Gravity Sp.G. 99.43 n/a 1.033 1.043 .038 . n/a -00e-03 n/a
[S987001362 % Water by TGA on Perkin Elmer|% 99.95 n/a 94.84 93.85 % .34 .05 n/a n/ n/a
[S987001362 1C by Acid/Coulometry ug/mL 5.52 3.300 7he+02 686.0 680.0 .76 101.0 5.00 n/a
3987001362 OC by Persul fate/Coulometry |ug/mL 2.33 3.900 -18e+02 229.0 225.5] 4.92 96.70 40.0 n/a
|S987001362 Luminjum-1CP-Acid Dil. ug/mL 7.20{ <5.00e-02] 1.28e+03] 1.26e+03] 1.27e+03 .57 76.90 .55 n/a
1$987001362 Chromium-ICP-Acid Dil. ug/mb 96.20| <1.00e-02 23.10 23.10 23.10] 0.00 98.20| 5.10e-01 n/a
|S987001362 Iron-1CP-Acid Dil, ug/mb 94.60] <5.00e-02| < -550 <2.55e0 n/a n/a 97.30 .550 n/a
{S987001362 Manganese-ICP-Acid Dil. ug/mb 96.80] <1.00e-02] <5.10e-01] <5.10e-1 n/a n/a 97.20] 5.10e-01 n/a
|5987001362 {D |Sodium-ICP-Acid Dil. ug/ml 102.8| <1.00e-0 1.94e+04] 1.89e+04] 1.92e+04] 2.61[ -5.010e2 5.100 n/a
$981001362 [D ckel-1CP-Acid Dil. ug/mL 98.00] <2.00e-02| < .02 <1.02e0 n/a n/a 99.10 1.020 n/a
15981001362 D rconium-1CP-Acid Dil. ug/mL 99.00] <1.00e-02] <5.10e-0 <5.10e-1 n/a n/a 02,0 5.10e-01 n/a
|898T001362 uoride-1C-Dionex 4000/4500 [ug/mL 96.101 <1.20e-02 77.82 80.30 79.06 .16 07. 13.33 n/a
[$98T0071362 Chloride-1C-Dionex 4000/4500 Jug/mL 92.38| <1.70e-02] 4.00e+02 393.0 396.4 77 04. 18.89 n/a
> |S987001362 Nitrite-IC - Dionex 4000/4500 |ug/mL 89.48| <1.08e-0 -16e+03]| 6.04e+03] 6.10e+03 .97 7.23 20.0 n/a
@ [s981001362 Nitrate by IC-Dionex 4000/4500]ug/mL 97.47] <1.39¢-0 J1bet04] 1.16e+04] 1.15e+04 -7h 06. 54 .4 n/a
8981001362 Phosphate-IC-Dionex 4000/4500 |ug/mL 92.84| <1.20e-0 -40e+02 216.0 227.8 0.5 1.0 33.3 n/a
18981001362 Sulfate by IC-Dionex 4000/4500|ug/mL - 98.42| <1.38e-0 .62e+02 <1.53e2 n/a n/a 99,68 53.3 n/a
|S987001365 Strontium-89/90 High Level uCi/mL 101.9[ <6.09e-0: -30e-03| 8.87e-03] 9.08e-03] 4.73 n/a .00e-03] 1.69E+01
|S9870013 Pu-239/240 by TRU-SPEC Resin _|uCi/mL 113.4] <3.41e-0; .27e-06] 8.65e-0 8.46e-06] 4.49 n/al 3.98e-06| 5.35E+00
|S9870013 ranium-233 by ICP/MS AcidD159|ug/mL n/al <3.22e-06] <1.29e-02] <1.2%9e- n/a n/a n/a .30e-02 n/a
|S98T001365 ranjum-234 by ICP/MS AcidD159|ug/mL n/al <5.89%e-06| <2.36e-02| <2.36e- n/a n/a n/a -40e-02 n/a
|$987001365 ranium-235 by ICP/MS AcidD159|ug/mL n/al <5.25e- <2.10e-02] <2.10e- n/a n/a n/a .10e-02 n/a
|S98T001365 Uranium-236 by ICP/MS AcidD159jug/mL n/al <3.25e- <1.30e-02] <1.3Q0e- n/a n/a n/a .30e-02 n/a
$9870013 Uranium-238 by ICP/MS Acidd159{ug/mL 103.5] <6.44e-0 .498 570 2.534| 2.76 100.1 .60e-02 n/a
$9870013 Cesium-137 by GEA uCi/ml 104.0] <2.07e-0: 1.70 1.70 21.70] __0.00 n/a n/a 0.190
S98T0013: Am-241 by Extraction uCi/mL 77.53] <1.03e-05]| <5.79e-06] <5.73E-6 n/a n/a nfal 5.79e-06| 1.00E+02

1
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Final Report for AN-101 Grabl Samples
AN-101 GRAB1

(CORE NUMBER: n/a
{SEGMENT #: 1AN-98-2

(SEGMENT PORTION: Supernat

Sample# R|A#|Analyte Unit Standard % Blank Result| Duplicate Average| RPD 7%|Spk Rec %| Det Limit|Count Err%
|$9870012 Volume % Settled Solids % n/a n/al < 1.000 n/a n/a n/a n/al _1.00e-01 n/a
|S9810012 Organic Vol Present/sampleprep|mL n/a n/aj_ 0.00e+00 n/a n/a n/a n/a n/a n/a
|$987001363 DSC Exotherm Dry Calculated [Joules/g Dry n/a n/al 0.00e+00 -00e+00| 0.00e+00] 0.00 n/a n/a n/a
|$987001363 DSC Exotherm on Perkin Elmer |Joules/g 100.9 n/a| 0.00e+00 .00e+00| 0.00e+00] 0.00 n/a n/a n/a
|S98T001363 OH- by Pot. Titration ug/mlL 100.0 <2500.0] 2.66e+04 .6Bet04| 2.67e+04] 0.75 n/a .50e+03 n/a
$987001363 pH Direct PH 99.43 n/a 13.43 13.33 13.38 NE n/a .00e-02 n/a
$98T001363 Specific Gravity Sp.G. 99.43 n/a 1.200 1.208 1.204 26t n/a .00e-03 n/a
$98T001363 Water by TGA on Perkin Elmer|[% 99.95 n/a 74.37 76.46 74.41 21 n/a n/a n/a
S98T001363 IC by Acid/Coulometry ug/mL 95.52 3.300 .79e+03 .79e+03| 2.79e+03 .0 n/a 5.000 n/a
S98T001363 0C by Persulfate/Coulometry lug/mL 92.33 3.900 .32e+03 .27e+03 -30e+03| 3.86 n/a 40. n/a
|S987001363 |b [Aluminium-1CP-Acid Dil. ug/mb 97.20] <5.00e-02] 9.38e+03 -48e+03 .43e+03 .06 n/a 20. n/a
$981001363 [P |Chromium-ICP-Acid Dil. ug/mL. 96.20] <1.00e-02 -00e+02 202.0 201.0 .00 n/a 4.0 n/a
S98T00136! D_[Iron-ICP-Acid Bil. ug/mL 94.60] <5.00e-02] < 0.10 <2.01e1 n/a n/a n/a 20. n/a
|S98T00136. D [Manganese-ICP-Acid Dil. ug/mL 96.80| <1.00e-02} < 4.010 <4.01el n/a n/a n/a 4.0 n/a
1S98T00136: odium-ICP-Acid Dil. ug/mL 02.8] <1.00e-01 1.05¢+05 1.06e+05]| 1.06e+05] 0.95 n/a 40. n/a
18981001363 [D ckel-1CP-Acid Dil. ug/mL 98.00} <2.00e-02] < .020 <8.02e0 n/a n/a n/a -0 n/a
[$981001363 [D rconium-ICP-Acid Dil. ug/mL 99.00] <1.00e-02{ < 4.010 <4.01e0 n/a n/a n/a 4.0 n/a
[5987001363 uoride-IC-Dionex 4000/4500 |ug/mL 96.10] <1.20e-02| 5.23e+02 496.0 509.6] 5.30 n/a 22.4 n/a
$987001363 Chloride-1C-Dionex 4000/4500 [ug/mL 92.38| <1.70e-02| 2.18e+03 .18e+03 -18e+03 .00 n/a 3.4 n/a
981001363 itrite-1C - Dionex 4000/4500 |ug/mL 89.48( <1.08e- 3.79e+04 -80e+04 .80e+04 .26 n/a -10e+03 n/a
PA 987001363 itrate by IC-Dionex 4000/4500 ug/mL 97.47| <1.3%e- {.97e+04 .03e+04 -00e+04 .75 n/a .42e+03 n/a
(‘D 98T Phosphate-1C-Dionex 4000/4500 |ug/mL 92.84| <1.20e- .02e+03 .09e+03 .05e+03]| 3.41 n/a .22e+03 n/a
987001 Sulfate by IC-Dionex 4000/4500 ug/mL 98.42] <1.38e- <1.41e+03 <1.41€3 n/a n/a n/a -41e+03 n/a

0l Strontium-89/90 High Level uCi/mb 101.9] <6.09e-04 .55e-02| 5.77e-02] 5.66e-02] 3.89 n/a .00e-03| 5.97E+00 T

Pu-239/240 by TRU-SPEC Resin juCi/mL 113.4] <3.41e-0x .82e-05| 5.79e-05| 5.81e-05] 0.52 n/a -67e-06] 2.32E+00 Zz

Uranium-233 by ICP/MS AcidD159 {ug/mL n/al <3.22e-06] <5.29e-02] <5.29e- n/a n/a n/a .30e-02 n/a -

1366 Uranium-234 by ICP/MS AcidD159|ug/mL n/al <5.89e-06] <9.68e-02| <9.68e- n/a n/a n/a -70e-02 n/a ¥

366 Uranium-235 by ICP/MS AcidD159|ug/mL n/al <5.25e-06] <8.63e-02| 9.54e-0; n/a n/a n/a -60e-02 n/a -

366 Uranium-236 by ICP/MS AcidD159|ug/mL n/al <3.25e-06| <5.34e-02] <5.34e- n/a n/a n/a .30e-02 n/a g
366 Uranium-238 by ICP/MS AcidD159|ug/mL 103.5| <6.44e-0 13.58 14.80 14.19 .45 n/a -06e-01 n/a

S 366 Cesium-137 by GEA uci/mL 104.0{ <2.01e-0 1.00e+02 99.50 99.75 .50 n/a n/a 0.170 T

$987001366 Am-241 by Extraction uCi/mL 77.53] <1.03e-05] -1.20e-05] 1.23e-05 1.22e-05 W47 n/aj 6.42e-06] &4.08E+00 g

o
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Final Report for AN-101 Grab? Samples
AN-101 GRAB1

(CORE NUMBER: n/a
SSEGMENT #: 1AN-98-3

SSEGMENT PORTION: Supernate

Sample# R[A#|Analyte Unit Standard % Blank Result| Duplicate Average| RPD %)Spk Rec %| Det Limit|Count Err%
S98T00 Volume % Settled Solids % n/a n/al < 1.000 n/a n/a n/a n/aj  1.00e-01 n/a
[S98T00 Organic Vol Present/sampleprep|mL n/a n/a|_ 0.00e+00 n/a n/al _n/a n/a n/a
$987001364 DSC Exotherm Dry Calculated [Joules/g Dry n/a nfa| 0.00e+00| 0.00e+00} 0.00e+00{ 0.00 n/a n/a
$987001364 DSC_Exotherm on Perkin Elmer |Joules/g 100.4 n/al 0.00e+00] 0.00e+00} 0.00e+00| 0.00 n/a n/a
S98T7001364 OH- by Pot. Titration ug/mL 100.0 <2500.0] 3.41e+04] 3.27e+04] 3.37e+04 .04 n/a n/a
|S98T001364 Direct pH 99.43 h/a 3.49 3.50 3.50 .07 n/a n/a
|S98T001364 pecific Gravity Sp.G. 99.43 n/a .251 .250 .250 0.08 n/a n/a
98T001364 Water by TGA on Perkin Elmeri% 99.95 n/a 1.42 1.33 1.38] 0.13 n/a n/a
|S98T001364 IC by Acid/Coulometry ug/ml. 95.52 3.300 -07e+03] 3.08e+03]| 3.04e+03 .30 n/a n/a
981001364 OC_by Persul fate/Coulometry |ug/mL 92.33 3.900 .58e+03| 1.51e+03| 1.54e+03]| 4.53 n/a n/a
|$987001364 (D [Aluminium-ICP-Acid Dil. ug/mL 97.20| <5.00e-02 .00e+04] 9.97e+03] 9.98e+03 =30 n/a n/a
|S987001364 Chromium-ICP-Acid Dil. ug/mb 96.20| <1.00e-02 30e+02 230. 230.0{ 0.00 n/a n/a
S98 364 Iron-I1CP-Acid Dil. ug/ml. 4.60] <5.00e-02] < 0.10 <2.01e n/a n/a n/a n/a
[S98T001364 Manganese-ICP-Acid Dil. ug/mL 6.80} <1.00e-02] < 4.010 <4.07e0 n/a n/a n/a n/a
$987001364 D [Sodium-1CP-Acid Dil. ug/mb 02.8] <1.00e-0 1.24e+05] 1.23e+05] 1.24e+05] 0.81 n/a n/a
|S987001364 __{D ckel-1CP-Acid Dil. ug/mb. 98.00] <2.00e-02] < .020 <8.02e0 n/a n/a n/a n/a
) [s98T001364 D reonium-1CP-Acid Dil. ug/ml 99.00] <1.00e-02{ < 4.010 <4.01e n/. n/a n/a n/a
o |S98T7001364 oride-IC-Dionex 4000/4500 |ug/mL 100.2] <1.20e-02] 4.48e+02 47 461. 6.06 n/a n/a
|S98T001364 Chloride-IC-Dionex 4000/4500 |ug/mL 92.50 <1.70e-02| 2.81e+03]| 2.72e+03] 2.77e+0 3.25 n/a n/a
S98T001364 Nitrite-IC - DPionex 4000/4500 |ug/mL 0.4 <1.08e-0 &4.54e+ 4.54e+04| 4. She+ 0.00 n/a n/a
S981001364 Nitrate by IC-Dionex 4000/4500 ug/mlL 7.64] <1.39e-~ . 14e+04 9.10e+04 .12e+04 0.44 n/a n/a
$981001364 hosphate-1C-Dionex 4000/4500 [ug/mL 4.3 <1.20e- .50e+03 .40e+03 45e+03 .90 n/a n/a
$98T001364 Sulfate by IC-Dionex 4000/4500 ug/mL 98.58| <1.38e- .12e+03 .07e+03 -10e+03 .39 n/a n/a
|S98T001367 Strontium-89/90 High Level uCi/mt 101.9] <6.09e-04 .37e-02 -58e-02| 5.48e-02| 3.84 n/a .00e-0: 6.02E+00
|S981001367 Pu-239/240 by TRU-SPEC Resin juCi/mL 113.4] <3.47e-0 .54e-05 .62e-05 .58e-05 .22 n/a -41e-0 2.26E+00
|S981001367 Uranium-233 by 1CP/MS AcidD159|ug/mL n/al <3.22e-06] <5.29e-02] <5.29- n/a n/a n/al 5.30e-02 n/a
|S98T001367 Uranium-234 by ICP/MS AcidD159|ug/mL n/al <5.89e-06] <9.68e-02] <9.68e- n/a n/a n/a .70e-02 n/a
98 367 Uranium-235 by ICP/MS AcidD159]ug/mL n/al <5.25e-0i 1.02e-01| 9.70e-0, 9.95e-02] 5.03 n/a -60e-0; n/a
98 367 Uranium-236 by ICP/MS AcidD159|ug/mL n/a} <3.25e- <5.34e-02] <5.34e- n/a n/a n/a -30e-0. n/a
|98 367 Uranium-238 by ICP/MS AcidD159]ug/mL 103.5[ <6.44e- 4.95 4.80 14.88 .67 n/a .06e-0 n/a
(5987001367 Cesium-137 by GEA uCi/mL 104.0[ <2.07e- 1.19e+02 19.0 119.0 .00 n/a n/a 0.160
981001367 Am-241 by Extraction uCi/mb 77.53] <1.03e-0 1.37e-05{ 1.34e-05] 1.36e-05 .21 nfal 6.95e-06] 3.90E+00

0 'A3Y Ov91-ANH
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Waste Compatibility Corrosion Rules for 241-AN-101

Sample ID JAnalyte] Result Result
(ug/mL) M)
|S98T001362 | NO; | 1.14E+04 0.184 YES YES YES YES = 0.35
Sample OH | 6.58E+03 0.387
1AN-98-1 | NO, | 6.16E+03| 0.13¢4 [ EOM<NOZ=3.0M2 0L
3.0 M < [NO,) <=5.5 M? 0.3 <= [OH] < 10 M? >= 1.2 M?
Sample ID |Analyte] Result Result bz
(ug/mL) ™) : - i L :
o <=1.0M? 0.011 M <= [NO,] <=55M INO;J/(JOH] + [NO,]) <2.5?
W S98T001362 | NO; | 1.16E+04 0.187 YES YES YES YES = 0.37
Duplicate OH | 6.37E+03 0.375
1AN-98-1 | NO, | 6.04E+03 0.131 TOMZINO,  <=3,0:M2°
3.0 M < [NO;] <=5.5 M? 0.3 <= [OH] < 10 M? >=1.2 M?

O A3H OP9I-ANH
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Waste Compatibility Corrosion Rules for 241-AN-101

Sample ID |Analyte] Result Result
(ug/mL) M) i . i i
0011 M<= [NO,]<=5 SM
|S98T001363 | NO, | 7.97E+04 1.285
Sample OH | 2.66E+04 1,565
1AN-98-2 | NO, |3.79E+04| 0.824
3.0 M < [NO,] <= 5.5 M? | 0.3 <= [OH] <10 M? >=1.2 M?
Sample ID [Analyte] Result Result
(ug/mL) ™ : :
0.011 M <= [NOI] <—55 M
S98T001363 § NO; | 8.03E+04 1.295
Duplicate | OH | 2.68E+04 1.576
1AN-98-2 | NO, |3.80E+04| 0.826
3.0 M < [NO,] <= 5.5 M? | 0.3 <= [OH] < 10 M? | >= 1.2 M?
M ]

0 'A3Y OVO1-dNH



Waste Compatibility Corrosion Rules for 241-AN-101

Sample 1D JAnalyte] Result Result
(ug/mL) ™)
1S98T001364 | NO; | 9.14E+04 1.474
Sample OH |341E+04] 2.006
1AN-98-3 | NO, |[4.54E+04| 0.987
Sample ID |Analyte] Result Result
(ug/mL) ™)
S98T001363 | NO; | 9.10E+04 1.468
Duplicate | OH |{3.21E+04 1.888
1AN-98-2 | NO, {4.54E+04[ 0.987

3.0 M < [NO,] <= 5.5 M?

0.3 <= [OH] < 10 M?

8 "A3YH OP9L-ANK
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CHAIN-OF-CUSTODY RECORD FOR CPO

(1) Sample Number {2 Su/par,vlsarlsamplar - d " D
d (9) Seal Intact Upon Release? Yes No
L /AN-F8 -2 Tiames Slekels %M
{3) Tank {4} Riser {6)"CakfPig Serial No.
Q1= pas 101 A G -5 : {10) Seal Intact Upon Recsipt? ﬂ\{ss COwe-
16) Shipment Description: {7) Sampling Data Y N N
{11) Seal Number AND Cesk/Pig SERIAL Number
. - Lithlum Bromide D NG consistent with this racord? (Block 5 & 6b) Yes D No
A, Wotkackogo twber £5-98-0003F : _
. . {12) Laboratory Comments:
Amount M/
8. Cask/Fig Seal Number /2387
: . o0_ag Concentration AfH-
C. Date Sample Collected "‘ o 98
« X-Ray D m
D. Time Sample Collected - 09 Y0 - - Partiat Sample =
. Retrieved Partial Sample Stroke Length A/ A"
X
{8) Field Comments: . %
. .
PV R o Z'wmrof&%(amzm/e/) &
R g
sy pes
m
<
<o
knquished By (Sign and PRINT) {14 Received By (Sign and PRINT) (15) Date/Time {16) Receiver Comments
—
g / 0853
. SAmes Jie ,(fté & «)Tablo;/;,_/,,ﬁ. / o H-F- P4
2 od BYNS 9 INT) P (18) Recgjved {19} Date/Time {20) Receiver Comments
: / // / A j [ IS
D
3 I/ CUSTILO YRS L 4-F.95
g (27) Relinquished By i gn and PRINT) {23) Date/Time (24) Receiver Cornments
A
»! 126) Relinquished By {Sign and PRINT) (26) Received By {Sign and PRINT) 127) Date/Time 128 Asceiver Commonts
3 q A
5

BC-6001-326 (07/97}
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CHAIN-OF-CUSTODY RECORD FOR CPO

{1} Sampla Number (2) Superv:sor/Sampler

U JAE

{9) Seal Intact Upon Release?

e

DNO

(133

—"
1Ar/-98-3 mes Sie kel
3) Tank {4) Biser {6)CaskPig Serial No.
(10} Seal Intact Upon Receipt? Yes N
D41 -A~)01 0ré - TF-3 [Z( (LY
(6} Shipment Description: {7) Sampling Data Y N
. D . {11} Seal Number ﬁ:‘llt)hICasklPig SE;IAtt‘;umher Yos D No
- Lithium Bromide PG consistent witl is record? (Block 5 & 6b) .
A. Work Package Number ES$-986- 00033 =
(12) Laboratory Comments:
Amount /QI/A
B. Cask/Pig Seal Number / 2 388
Concentration _ﬂé‘:_
C. Data Sample Collected //"‘5' 98
- X-Ray [:] &
D. Time Sample Collected QP - Partiai Sample D g
- Retrieved Partial Sample Stroke Length N / A~
(8} Field Comments: ] . %
b
Lloo ,.1/54/,,_ an CodTicTof Lk ( amamecc@ g
X
m
<
o

{1 elinquished By {Sign and PRINT)

Tmes S ke ls

(14) Received By (S} PRINT)

Zusgae ;wvmé

{16) Receiver Comments

{1 5) ajZ’ﬁms

wn

Crckamsl |

‘and PRINT)

J

{18} Receivs {Sj;

121} Relinquished By (Sign

Receiv,ed By {Sign aid PRIN;

e

{ 19) DazelT ime {20} Recsiver Comments

/O

L4778

(23) Datal‘ﬁm‘{ {24} Receiver Comments

{25) Relinquished By {Sign and PRINT}

{26} Raceived By (Sign and PRINT)

{27) Date/Time (28} Raceiver Comments

AEETOIRITARL Adiaiaal ] Conv - &

BC-6001-326 {07/97)




04/10/98 FRI 09:29 FAX 3736955 CANON

HNF-16840 REV. 0

REQUEST FOR SAMPLE ANALYSIS (RSA}

91002

1. Sample Origin

2. Dato Samplod

4. Requestor's Name

241-AN-101 4/98 Leela M. Sasaki 1MDR6 2 7A120
3, Submittad By 8. Raquestor’s Phone/MSIN/FAX
CPO 373-1027 R2-12  373-6955
8, Customer ID No. d ’gf' S‘:ﬂ;i:ﬂ L}'sﬁﬁﬁ: . 12. Requested Amlylu. 13, Expocted Range |

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

14. Does sample have a‘MSDS7

" [ Yes HEHF sesigned MSDS No.
[X] No ' Descsiption of process that produced waste/sample:

. PCB: Doas this waste/sampls contai PCBs?

See TSAP
16. Is this sample RCRA tisted?  [X]ver [ Ne
Applicabls Listed Wasts Codes: Appllcable Cheracteristic Codes:
[Oves [INo Pcodes: ties RCRA Permit OYee [Ine  boot: thow d) tgnitabls
) Oves [INo U cadee: (et DOE/RL-88-21 Oves [Jno  0002: ‘thow Comrasive
[Oves [INo  KcCodee: tist) . [Oves [Jno " 0003: thow Reactive
D Yas D No  F Codas: (liat) D Yes D No  Toxic: (llst codes)

D Yes  Over 500 ppen It YES,M{hat is the source of the PCBs?
D Yes  Over 59 ppm D Transformar, capacitor, or ballast
D Yes PCBs are suspected D 6thor, spocify

. [X] No  PCBs are suspscted D Unknown

16. Sample Disposition

[X] Return to Customer
D Samples found to contain PCBs will be retumed to the customer

D Dispose of per facllity procedures with applied charges for analyses and disposal

17. QC Required

‘[0 Per 222:5 Laboratory Quatity Assurance Plan (HNF-SD-CP-QAPP-016]

[X] othor st

or attach} See TSAP

‘See TSAP

18. Special Instructions (Speclal Storage Requiremants, Reporting format, holding times, etc.)

18. Requested Turnsround Timé

D 2 Wooks D 4 Wooks

D Other

2t. Chain of Custody

D No [X] Yes

Number:

31
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HNF—?MO REV. D

. v ‘44) e

worklistrpt Version 2.1 05/15/95 Page:

#1%%7 LABCORE Data Entry Template for Worklist# 23510

Analyst: RkF Instrument: NONE _ A4 Book # _ A/A
Method: LA-519-151 Rev/Mod _F=0
Worklist Commment: AN101 GRAB1, @BRKDWN1 skw

GROUP PROJECT s TYPE SAMPLE# RA ~--v---TEST---~~~ HATRIX ACTUAL FOUND DL UNIT

98000238 AN-101 GRAB1 1 SAMPLE $981001217 0 BBRKDWN? DOSERATE LIQUID N/A M mrad/hour

98000238 AN-101 GRABT 1 SANPLE 8987001217 0 DBRKOWNT SEALNUM LIQuID L N/A lﬁgé
98000238 AN-101 GRABY 1 SAWPLE  S98T001217 O  amRKOWNT ETCHNUM  Liuin _ wza  JAN-%-/

98000238 AN-101 GRAB1

-

SAMPLE §987001217 0 8BRKDWNT APPEARO2 - LIQUID N/A Q/Q" .

98000238 AN-101 GRAR1 1 SAMPLE  S9BTO01217 0  @BRKDWN] SAMPAMT2  LIQUID __ N/A /25" m.

98000238 AN-101 GRAB1 1 SAMPLE  S9BTOD1217 O  @BRKDWN? STLSLPO1  LIGUID _ N/A O </ %
Ligh?

98000238 AN-107 GRAB1 1 SAMPLE  SOBTGOT217 ©  OBRKDWNY COLOR-01  LIaud __w/a__ Ykelow)

98000238 AN-101 GRABY 1 SAMPLE  S987001217 O  @BRKDWNT ORGVOLOZ  LIQUID __ N/A O o Noves

98000238 AN-101 GRAB1 2 SAMPLE  S98T001218 O  QBRKDWNY DOSERATE  Liaumn __ N 908 mrad/hour

98000238 AN-101 GRABY 2 SAMPLE  S9BT001218 0  SBRKDWN1 SEALNUM  Lieutd _ w/a _ /387

98000238 AN-107 GRABT 2 SAMPLE  S98T001218 0  @BRKDWNY Evcww  viautp _ na_ JAN-90-R

~N

98000238 AN-101 GRABY 2 SAMPLE $987001218 O  @BRKDWN1 APPEARO2  LIQUID N/A CQM

I

98000238 AN-101 GRABT 2 SAMPLE  S98T001218 0  GBRKDWNT SAWPAMTZ.  Lioutd __wsa /A n

98000238 AN-101 GRABT 2 SAMPLE  S9BTO01218 O  GBRKDWN1 STLSLDO1  Llauo _ wsa - 2 </ %
. ) tight

98000238 AN-101 GRAB1 2 SAMPLE  $98T001218 O  aBRKDWNY COLOR-01  LIGUID __ W/A )

98000238 AN-101 GRABT 2 SAMPLE  SSBTDY218 O  @BRKDWNI ORGVOLO2  Llauld _ WA _ () ovllos

—— e

98000238 AN-107 GRAB1 3 SAMPLE S98T001219 O  2BRKDWN? DOSERATE  LIQUID wa_ L350 mrad/hour

98000238 AN-101 GRAB1 SAMPLE 987601219 0 IBRKDWNT SEALNUM . LIQUID N/A 42388’

w

Data Entry Comments:

y #g K/ Y. id

Units shown for QC (SPK & STD) may not rq‘lect the actual units. DL = Detection Limit; S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.
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«@ /s S
- . HNF-1640 REV. 0

wo/rklistrp‘tE Version 2.1 05/15/95 Page: 2
04/1 . .,
#¢%%  LABCORE Data Entry Template for Worklist# 23510

GROUP PROJECT S TYPE SAMPLE# RA -=-m-ov TEST------ MATRIX ACTUAL FOUND L UNIT
98000238 AN-101 GRAB1 3 SAMPLE 5987601219 [t] BBRKDWNT ETCHNUM LIQuID N/A [ZEN.W'B

98000238 AN-101 GRAB1 3 SAMPLE $98T001219 0 ABRKOWNT APPEARO2 LIQUID N/A m

98000238 AN-101 GRAB1 3 SAMPLE §$987001219 © DBRKDUNT SAMPAMTZ LIquip N/A 65.

98000238 AN-107 GRABT 3 SAMPLE $987007219 0 @QBRKDWNT STLSLDO1 LIguiD N/A 0 Wé/ %

£
98000238 AN-101 GRAB1 3 SAMPLE S98T0Q01219 O  @BRKDWNT COLOR-01  LIQUID 8/A %

-98000238 AN-101 GRAB1 3 SAMPLE  S98T001219 ©  @BRKDWNT ORGVOLO2  LIQUID __ N/A O ollna_n. I

pi al page for worklist # 23510

nly Jf)
%%yst %lgnature g g %%% yst §ignagidre Date ’

() Mo visible-etch number on S%’?’"OO/A)‘? Cowld not ses |
ot Throegh The plastic,

Data Entry Comments:

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliguot Code.
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07/20/98 14:41 FAX 3721143 2B HALL o047
HNF-1840 REV. ©

worklistrpt Version 2.1 05/15/95 I - Page:

05/21/98 10:21

LABCORE Data Entry Template for Workhst# 24108

1

Analyst: 42/52 Iustriment: Dsco __3 Book # _/2W/1/5
Method: LA7514-114 Rev/Mod _D -1 '

Worklist Comment: AN101 .GRABI, DSC-03 Run under nit_roge'n.‘ skm

GROUP PROJECT $ TYPE SAMPLE# RA -rowues TEST~~=v=- MATRIX ACTUAL FOUND BL UNIT

1 81D . DSC-@J © LIQUID g&, ii gﬁ, Z:D N/A Joules/g
93000238 AN-107 GRAB1 2 'SAMPLE S98T001362 0 DSE-03 LIQuID N/A %) Joules/g
' 98000238 AN-101 GRAB1 3 puP $987001362 © DSC-03 LIQUID _O o N/A Joules/g
98000238 AN-101 GRAB1 4 SAMPLE $987001363 0 . Dsc-03 LIQUID N/A o Joules/g
98000238 AN-101 GRABY 5 DUP s9aruo1363' 0. psc-03 taup __ O 23 N/A doules/g
Fmal page for worklist # 24108
_ 7528 ' L ok
Analyst Signature Date - y: . Date

Data li‘nt)y Comzments.:

Uniits shown for QC (SPK & STD) may not reflect the acmal units. DL = Detection Limit, § = Woﬂclzst Slot Number,
R= Replwate Number, A = Aliguot Code. :

38



Curve 4: DSC

File info: INDO71801 Sat Jul 13 18: 45.41 1998

Sample Weight: 12.770 mg _
STD ‘12N14-8 W REPRESENTS CHEMICAL TECHNOLOGIST/ CHEMIST THAT
| OW REPRESENTS CHEMICAL TECHNOLOGIS
J.’-fiED THE CALIBRATION/ANALYSIS ON PAGES 32 _TO
_ X4 158,866 °C
40.09 167.066 °C
o Peak 164.859 °C
35.07  Area 366.547 mJ
AH 28.704 J/g
30.09  Height " 34.898 mW
s Onset 158.733 *C
£ 5.0
x
2
¢ 20.0 4
© 3
2
15.0
10.0 -
5.0 4
0.0
7-¢9.58
T T I T *f T T
140.0 145.0 150.0 155.0 160.0 165.0 170.0 175.0 180.0
N2, EXOTHERAM DOWN _ Temperature {°C) KR MONTEITH
mes 140.0 ¢ TIMEL: 0.0 min RATEL:  30.0 C/min . PERKIN-ELMER"

7 Series Thermal Anal&z;s System

Sat Jul 48 24:30:27 1

0 'Aéa OPOL-dNH-

f

86/03/L0

ePTIZLE XVA TV:#%T1

TIVH 92

8703



0%

Curve 1, DSC

File info: SAMO71805 Sat Jul 18 23: 22: 18 1998

Sample Weight: 10.840 mg
S98T001362
- 200.04 x4 51.333 *C
X2 432.066 *C
175.0 - Peak 108.532 °C
Area 47745.623 mJ
A4 - 1637.050 J/g
150.0 - Height 143,923 o
£ Onset 81.265 °C
& 125.0
-
.
-
2
 100.0
75.0
50.0
25.0
] ) I T
400.0 200.0 300.0 400.0
N2 10C/min Temperature (°C) KB MONTEITH
IEeL socg € TIiMEL: 0.0 min RATEL: 40.0 C/min PERKIN-ELMER

7 Series Thermal Analygsg:ss System

Sat Jul 18 23:22: 34

0 'A3Y OvO4-4NM

86/0%/ L0

ePITGLES XV GV ¥1

TIVH 92

670
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Curve 4: DSC

File info: SAMO71806 Sup Jul 19 00: 43: 20 1998

Sample Weight: 9.980  mg
$98T004362 DUP
X1 55.066 °C
20007 e 133,466 *C
Peak 109.240 °C
75.04 Arsa 18004.303 md
iH 1903.938 J/g
Height 155,626 oW
X 150.0 4 ) °
35? Onset 94.544 °C
8 125.0
[T
o+
2
T 100.04
75.0 -
50.0 -
25.0 -
I T J T T T T
100.0 200.0 300.0 490.0
N2 10C/min Temperature (°C) KR MONTEITH
35.0 C TIMEL: 0.0 min RATEL:  10.0 C/min PERKIN~ELMER

1
2 500.0 ©

7 Series Thermal Analysis System
Sun Jul 19 04:29: 16 1998

0 'ASY OVot-4MH

86/02/L0

CYTIZLE XVA Z¥: 9T

TIVH 493

0503
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07/20/98 14:44 FAX 3721143 2B HALL 1G53

MNF-1640 REV. 0 .
worklistrpt Version 2.1 05/15/95 . ’ Page:. 1

PHRIEE  LABCORE Data Entry Template for Worklist# 24109

Analyst: L Instrument: DSCO _ & Book # _/ ,_? ki
Method: LA-514-114 Rev/Mod __D~/. ‘ ' .
Worklist Comment: AN101 GRAB1, DSC-03 -Run under nitrogen. skm

GROUP PROJECT S TYPE SAMPLE# RA -==veee TESTe--~-- MATRIX ACTUAL FOUND bL UNIT

1 s SC-03 vuwip 2895 28.57 _ N/A__ Joules/y
98000238 AN-101 GRAB1 2 SAMPLE S987001364 O psc-03 LIQUID N/A O’ Joules/g
98000238 AN-101 GRAB1 3 DUP - 89870013646 © DSC-03 L1QuUID Q O N/A Joules/g
3 . .
Final page for worklist # 24109
T8 C v
) Anal igWatore - Date

Data Entry Comments:

Units shown for QC (SPK & SID) may nat reﬂect the acmal units. DL Detection Limit, S = Worklzst Slot Number,
R = Replicate Number, A = Aliguot Code. .
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Curve 1: DSC .
File info: INDO74801 Sat Jul 18 48: 45:41 1998
Sample Weight: 12.770 mg i

STD 12N14-B
Xt 158.866 °C
009 166.633 °C
Peak o 161.858 °C
5.0 pres 364.828 mJ
’ "AH 28.569 J/g
3007 Heignt 31.874 mH
=z Onset 1159.733 °C
£ 25,0
.
o
-
L 20.0
©
O
==l
15.0
10..0 -
5.0
0.0 ' J
: : 7-49-5¢
v —T 7 T T T T T '
140.0 145.0 150.0 . 155.0 160.0 165.0 170.0 175.0 180.0
N2, EXOTHERM DOWN. : Temperature {°C) KR MONTEITH °
JEMPA:  440.0 €  TIMEL: 0.0 min AATEL:  40.0 C/min : PERKIN-ELMER

TEMPZ  180.0 © 7 Series Thermal Analysis System

Sat Jul 1B 18:53; 43 1998

86/02/L0

EVITGLE XV VP:PT

TIVH 93

0 'A3H ObO1-dNH

5003
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worklistrpt Version 2.1 05/15/95
07/21/98 11:05

MNF-1640 REV. O

Page:

LABCORE Data Entry Template for Worklist# 25002

1

Analyst: Instrument: DSCO Book #
Method: LA-514-113 Rev/Mod [ )~/
Worklist Comment: DSC-02 AN-101 cjo
GROUP PROJECY S TYPE SAMPLE# R A -=m=mne TEST------ MATRIX ACTUAL FOUND DL UNIT
98000238 AN-101 GRAB1 1 SAMPLE  S98T001362 O psc-02 LIQUID __N/A o doules/g Dry
98000238 AN-101 GRABT 2 DUP $98T001362 0 DSC-02 LIQUID o O N/A Joutes/g Dry
98000238 AN-101 GRAB1 3 SAMPLE 987001363 0 DSC-02 LIQUID __ N/A O Joules/g bry
98000238 AN-101 GRABY1 4 DUP 8987001363 O DSC-02 LIQUID o O N/A Joules/g Dry
98000238 AN-101 GRABT 5 SAMPLE $987001364 © DsSC-02 LIQUID N/A O Joules/g Dry
98000238 AN-101 GRABY & DUP 987001364 0 pSc-02 LIQUID (@) (@) N/A__ Joules/g Dry
. .
Final page for worklist # 25002
. &
Analyst Signature Date Anglyst Signature ate
) 7/
RIAIE 1GNATU
U [
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, 4 = Aliquot Code.
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07/20/98 14:26 FAX 3721143 2B HALL @013

HNF164OREVO

worklistrpt Version 2.1 05/15/95 ' Page: 1
0:2.

oora1e 1025 LABCORE Data Entry Template for Worklist# 24110

Analyst: - [@j Instrument: TGAO _3 _ Book # (0364

Method: LA 514-114 Rev/Mod _D =
Workdist Comment. AN101 GRAB1, TGA-03 Run under nitrogen.' skm

GROUP PROJECT S TYPE SAMPLE# RA ------- TEST------ 'M’ATRIX ACTUAL FOUND - DL UNIT
1810 ' 108 uww I9Y 5932w %
98000238 AN-101 GRAB1 2 SAMPLE S98T001362 0 TGA-03 LIQuID ..lf/A 454 %
98000235 AN-101 GRABT 3 DUP 987001362 0. T6A-03 vieus 9484 93.86 %
- 98000238 AN-101 GRAB1 4 SAMPLE  S98TO01363 © T6A-03 . Llouip N/A“ - 34.3F T8 e
98000238 AN-101 GRABI 50UP < SSBTODI3ES O Tea-03 Liautp W;:{”h%c
» Fmal page for worklist # 24110
/ “7_ (909 ‘ e
~Analyst Signature Date 4 Analgst ure Date

Data Entry Comments:

Units shown for QC (SPK & STD) may not reﬂect the: actual units. DL Detection Limit, S = Wo:klzst Slot Number,
R= Replzcate Number, A = Aliquot Code.
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0s

Curve

i: TBA

File info: TER074801 Sat Jul 18 19: 05: 45 1998
Sample Weight: 18.540 mg .

103N8-A STD SIGNATURE BELOW REPRESENTS CHEMICAL TECHNOLOGIST/ CHEMIST THAT
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES SO TO S .
X1 : 23.355 °C ’
100.0 X2 - 295,651 °C

90.0
* 0.0
S
-+
§, 70.0
2
=

60.0

50.0 -

40.0

7. (956
T T T ! ] 71 | 1
50.0 100.0 150.0 200.0 250.0
10C/MIN N2 . Temperature ({°C) KA MONTEITH »
TEWEL 350 C TIMEL 0.0 min RATEL  10.0 G/min PERKIN-ELMER
300.0 © - 7 Series Thermal Ana

Sat Jul 48 24:37: 10

lysis System
in98

0 ‘ATY OPoi-dMH

86/02/L0

evITZLE XVd 92:91

TIVH 42

¥T007



Curve 1: TGA

File info: SAMO74BOS Sun Jul 19 00: 38; 48 1998

Sample Weight: 10.290

5987001362

ng

110.0

X1
X2

30.885 ‘C
153.338 *C

100.0

90.0 -

80.0

60.0 -

Weight (Wt. %)

TS

40.0 ~
30.0 -
20.0

10.0 ~

70.0 4

50.0 - .

Y2
&Y

99.842 Wt. %
4.972 Wt.
-94.840 Wt, %

e

[ Y

0 ‘ASH OpO+-dNH

0.0 -

10C/MIN N2

T N

i i S
100.0 200.0

0.0 min RATE4L: 10.0  G/min

1
300.0

Temperature {*C)

T
400.0

KR MONTEITH

PERKIN-ELMER

7 Series Thermal Analysls System
Sun Jul 49 04: 32: 37 1998

EVTTIZLE XVH LZ:¥T 86/0¢/20

TIVH 92

STOMP



(A

Curve 4 TBA

File info: SAMO71806 Sun Jul 49 02: 22 36 1998

Sample Weight: 9.944% ng
S98T004362 DUP
120,04 x4 26.955 °C
' .
. 100.0 X2 166,722 °C
99,706 Wt. %
80.04 Y2 5.857 Ht. %
. &Y -83.849 Wt. %
80.0 - -
® - 70.0
3+
£ 6.0+
39
£
.2 50.04
()
=
40.0 4
30.0 -
20.0 -
~ 10,0 - \ .
1
0.0 4 )
1 § i 1 i ]
100.0 - 200.0 300.0 400.0
10C/MIN N2 . Temperature (*°C} KR MONTEITH
10.0 C/min PERKIN-ELMER

BEE X3 § v

0.0 min RATEL

7 Series Thermal Analysis .System
Sun Jul 19 02:23: 03 1998

0 'ATY Opo4-dMM .

eVYTTI3LE XVd LZ:¥1 86/03/L0

TIVE 92

9107



€S

Curve & TGA (
File info: 5AM074803 Sat Jul 18 22:23:04 1998
Sample Weight: 12.852 mg

5987004353
100.0
90.0
80.0
®
E  70.04 _
® Y -71.82 ut. %
£ .
';“ 60.0 7
. =
50.0 -
40,04
30.0
20.0 - AY -2.583 Wt. X
i 3 1 IR i 1 i
100.0 ~200.0 300.0 . 400.0

10C/MIN N2 Temperature {*C)
m sgg;g g TIMES: 0.0 min AATEL 40.0 C/min .

KB MONTEITH
EAKIN-ELMER

7 Series Thermal MBIYSiS System
Mon Jul 20 10:38:31 4

0 ‘A3Y OPOL-dNM

86/0¢/L0

eyTT2Le XVd 82 %1

TIVH 42

LT0®



Curve {: TBA

File info: SAMO71804 Sat Jul 1B 23:28: 37 1398

Sample Weight: 12.077 mg

0 'A3H OVO4-dNH

5987001363 DUP
100.0
80.0 -
. 80.01
»
E .04
- Y ~71.2 Wt.
2 Y -
g E 60.0 -
50.0 -
40.0
30.0 - L -
. L 5
AY ~3.255 Wt. %
20.0 -
1 [ i 1 i 1 i
100.0 200.0 - 300.0 400.0
KB MONTETTH

10C/MIN N2

3.0 © s . RATESL;
S50 § TheEn o0 min 1z

Temperature (°C)
0.0 C/main .

ERKIN-ELMER
7 Series Thermal Analysis Systen
Mon Jul 20 10: 40: 06 1998

SYTITICLS XV 82:vT

86/02/20

TIVH 42

8103



07/20/98 14:32 FAX 3721143 2B HALL ) lgo2s
' MNF-1840 REV, 0

worklistrpt Version 2.1 05/15/95 ' Page:

05/21/98 11:19

LABCORE Data Entry Template for Worklist# 24112

1

Andlyst: A hstroments TGAO 3 Book # /03N 24
Method: LA-514-114 Rév/Mod _D ) '
Worklist Coinment: AN101 GRABI!, TGA-03 Run under nitrogen. skm

GRoup " PROJECT . S TYPE SAMPLE# RA ---;---TEST ------ MATRIX ACTUAL FOUND DL UNIT
' 1 stp . g . réA-os v SEY A ,52 NA %

98000238 AN-101 GRABT 2 SAMPLE ' S98T001364 0 rm-oﬁ © Lium N/_A ’-_ﬂ_ﬂ > ?/”’/?’

98000238 AN-’IO‘.I GRAB1 3 DQP ' $98T001364 0 ' T6A-03 Liauin 1 !. N/A %

Final page for worklist # 24112

: 7 A -
Analyst Signature Date » ] ighature - Date

orfes

7 DATED

Data Emtry Comments: .

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, .= Worklist Slot Number, )
R = Replicate Number, 4 = Aliquot Code.
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Curve 4 TBA
File info:’ TERO74804 Sat Jul 18 19: 05: 45 1998

Sample Weight: 18.540 mg
103NB-A STD :
o - HAT
SIGNATURE BELOW REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST T
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES ,_ﬁz;_TOig_~
X1 23.355 *C
100.0 X2 295.651 °C
Y4 99.961 Wt. %X
Y2
90.09 &Y
®
. 80.0 A
=
&
S 70.0-
-t
@
=
60.0
500
40.0
I | I | ] 1 | T {
50.0 100.0 150.0 200.0 250.0
10C/MIN N2 Temperature (°C) KR MONTEITH
Bes 3.9 § TmMEx 0.0 min RATEL:  40.0 C/min PERKIN-ELMER

7 Series Thermal Analysis System
Sat Jul 18 19:07: 25 1998

0 'ASH OVO4-2NM

86/08/L0

€PTTgLe XVd 3¢:9T

TIVH €2

92017



Curve 1 TBA _
File info: SAMD7480:1 Sat Jul 18 20: 08: 38 1998
Sample Weight: 12.621 mg

* S9BT004364

LS

70.0 -
Y -68.24 Ht.

Weight (Wt. %)

. g
30.9 1 e ~— I

&y 3,477 wt. % °

20.0 1

T 1 T T 1
. 100.0 200.0 . 300.0
100/MIN N2 Temperature (°C)
m s%.a g TIMEL: 2.0 min BATEA: 10.0 Cc/min

1
400.0
KR MONTEITH
PERKI

N-ELMER
7 Series Thermal
Mon Jul 20 10:29:

Analfsis Systen
29 {g98

- 0 A3H OVO4-ANKW

86/03/.0

EPTITELE XVA 2E:FT

TIVH 92

L2003



8S -

Curve 1. TGA

File info: SAMO7i802 Sat Jul 18 28 14 53 1398

Sample Weight: 13,444 mg

0 °A3Y 0b04-INH

86/08/L0

EYTITIZLE XVH €%

TIVH 42

S98T004364 DUP
100.0
80.0 -
—~ 80.04
®
& .
= 70,01
“. BY -67.94 Wt.
§ .
e 60.0 -
. 60.0
40.0 -
.30.0 ATWI :
20.0 A
4 i {. ] 1
306.0 '200.0 300.0 400.0
10C/MIN N2

Temperature {*C) KR MONTEITH
e PERKIN:

~ELMER
7 Series Thermal Analysis System
Mon Jul 20 10:34: 10 4

Wg &.8 8 TIMEL: 0.0 min RATEL  £0.0 C/min

82003



o AP 74,/4

voorklistdata Version 1.0 05/15/96 : HNF-1640 REV, Page: 1
06/04/98 11:14

LABCORE Completed Worklist Report for Worklist# 24113

Analyst: jro Instrument: BAOO1 _ Book#
Method: Rev/Mod
Worklist Comment: AN101 GRABI, SPG-01 Use a cal pipette. skm

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

$8T001367

4 SAMPLE  $98T001363
siBmE i AbeTgoTaes
S598T001364

Flnal page for Workhst# 24113

KW 6 g 0/4/9¢

Analyst Signature Date Analyst Signature Daté
- %é J Elox |

Reviewer $’ignature

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

59



X . HNF-1640 REV. C
worklxstrpt Version 2.1 05/15/95 . Page:. 1

PHPIH . LABCORE Data Entry Template for Worklist# 24113

- Analyst: TRO Instrument: BA0O1 Book # [SYNIC
Method: LA-510-112 Rev/Mod £ 0. ’ ’ '
Worklist Comment AN101 GRABI1, SPG-01 Use acal plpette skm .

GROUP PROJECT S TYPE SAHPI._E# RA mommme TEST~~-=-= MATRIX ACTUAL - FOUND bL UNIT

1sm. - se0t v £3779 1370 wm . $p.6.

98000238 AN-101 GRAB1 2 SAMPLE  S9BT001362 O $PG-01 v _wa 1033 _ sps
58000238 A-101 aRAB1 3 pUp 5981001362_0 spG-01 ‘uwn 1033 043w spe.
7 98000238 AM-101 GRAB] 4 SAMPLE " soBTomzes o 'spG-01 oo __wa  .200 $p.G.
98000238 AN-101 GRAB1 5 DUP $981001363 0 . sem G £200 1308  _wa  sp.

| SE000235 AN-101 GRABT 6 SAWPLE  S9BTO01364 0 $PG-01 T s L2551 - sp.G.
98000238 AN-101 GRAB1 7 DUP S9BTO01364 O se-01  wieum / A9]_ 128D wma__ spaa.

Fmal page for Workllst # 24113
ZREy . % Welgw _ 0/4f7f
Date ) st Signatare D4 te

Data Entry .Camnienis:

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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MWNF-1840 REV. ©

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

SPECIFIC GRAVITY : LA-510-112 (D-1) °

s

STD REPLICATE
Gross Weight (W2) 1.4671 1.4766
[Tare Weight (W1) 1.3301 1.3396
eight of Solution (W2-W1) 0.137 0.137
olume of Solution yL 100.0000 100.0000
Specific Gravity 1.3700 1.3700
Specific Gravity (Average) 1.3700

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

£
o |specific Gravity = [(W2-W1) * 1000 uL/mL] / [Vol. of Solution pL * 1.000 g/mL] .

v RESULT v
Specific Gravity Average = 1.370|
Data Entry by: Km A Date: 06/04/98
IApproved by: A} H" Date:
Page 1o0of1

Form 510112L1 Rev. 1.1
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HMF-1840 REV. 0

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

are Weight (W1) = Wt, of vial + cap + cotton

SAM REPLICATE
Gross Weight (W2) 1.4682
are Weight (W1) 1.3649
eight of Solution (W2-W1) 0.1033 0
olume of Solution pL 100.0000
Specific Gravity 1.0330 NA
Gross Weight (W2) = Wt. of vial + cap + cotton + solution

v RESULT v
Specific Gravity = 1.033]
Data Entry by: VA Date: 06/04/98
IApproved by: /\ / H‘ Date:
Form 510112L1 Rev. 1.1 d Page 1of1
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MMF-1640 REY, 0

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

SPECIFIC GRAVITY : LA-51 0-112 (D-1)

DUP REPLICATE
Gross Weight (W2) 1.4414
are Weight (W1) 1.3371
eight of Solution (W2-W1) 0.1043 0
olume of Solution ul 100.0000
ISpecific Gravity 1.0430 NA
|

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

v RESULT v
Specific Gravity = 1.043)

Data Entry by: LK ' Date: 06/04/98
Approved by: - /\/ A Date:

Form 510112L1 Rev. 1.1 Page 10f1
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MNF-1840 REV,

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

: SAM REPLICATE
Gross Weight (W2) 1.4797
are Weight (W1) 1.3597 )
eight of Solution (W2-W1) 0.12 0
olume of Solution pL 100.0000
Specific Gravity 1.2000 NA
|

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

5 EADALYStIRES

|_ Specific Gravity = [(W2-W1) * 1000 uL/mL] / [Vol. of Solution pL * 1.000 g/mL]
05127198 - vRESULT v

[ Specific Gravity = 1.200|

Data Entry by: @'K (a4 Date: 06/04/98
IApproved by: /\/ A—~ Date:

Form 510112L1 Rev. 1.1 I Page 1of1
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HNF-1840 REV. 0

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

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

DUP REPLICATE
Gross Weight (W2) 1.4935
are Weight (W1) . 1.3727
_[Weight of Solution (W2-W1) 0.1208 0
RSRIE|Volume of Solution uL - 100.0000
Specific Gravity 1.2080 NA

S98T001363 )
islnstr [Codel|Gross Weight (W2) = Wt. of vial + cap + cotton + solution
are Weight (W1) = Wt. of vial + cap + cotton

v RESULT v .
Specific Gravity = 1.208|
Data Entry by: KM Date: 06/04/98
‘Approved by: /\/ A- Date:
Form 510112L1 Rev. 1.1 - Page 10of1
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MINF-1640 REV. 0
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

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

i SAM REPLICATE
@_ Gross Weight (W2) 1.4908
l 1.3657
eight of Solution (W2-W1) 0.1251 0
BVolume of Solution pL 100.0000
ISpecific Gravity 1.2510 NA

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

] Specific Gravity = [(W2-W1) * 1000 pyL/mL] / [Vol. of Solution pL * 1.000 g/mL]}
= T T
los/27i98
I

v RESULT v
Specific Gravity = 1.251|
Data Entry by: \EK A N Date: 06/04/98
IApproved by: /V A’ Date:
Form 510112L1 Rev. 1.1 Page 1 of 1
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PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

HMF-1640 REV. 0

SPECIFIC GRAVITY : LA-510-112 (D)

DUP REPLICATE
Gross Weight (W2) 1.4138
[Tare Weight (W1) 1.2888
eight of Solution (W2-W1) 0.125 0
|Volume of Solution pL 100.0000
Specific Gravity 1.2500 NA

‘ls98T001364

1.1 J od
lBAcot |

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

!, AN §
|_ Specific Gravity = [(W2-W1) * 1000 pL/mL] / [Vol. of Solution pL * 1.000 g/mL]

v RESULT v
Specific Gravity = 1.250|
-
Data Eniry by: A : Date: 06/04/98
Approved by: ’ /\/ A’ Date:
Form 510112L1 Rev. 1.1 Page 10of1
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worklistdata Version 1.0 05/15/96 MNF-1840 REY. O Page: 1
05/27/98 11:19 .

LABCORE Completed Worklist Report for Worklist# 24148

Analyst: rdm Instrument: PHO1>7 Book#
Method: Rev/Mod
Worklist Comment: AN101 GRABI1, pH-01 skm

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

4 SAMPLE S98T001363 0 PH-01 LIQUID N 13.43 1.00e-002 pH

Final page for worklist# 24148

.

. ~y
Analyst Signature Date Analygt Sighature Date

Units shown for QC (BLK/BKG) may not reflect the actual units.
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worklistrpt Version 2.1 05/15/95 WNF-1840 REV. 0 Page:

PHPEZ LABCORE Data Entry Template for Worklist# 24148

- Analyst: H‘OW Instrument: PHO1 Book # WN M
Method: LA-212-106 Rev/Mod
Worklist Comment: AN101 GRABI, pH-01 skm

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

1 STDPH PH-01 LIQuID 646 N/A___ pH
98000238 AN-101 GRAB1 2 SAMPLE $98T001362 0 PH-01 L1quID N/A i’5,0( PH
98000238 AN-101 GRAB1 3 DUP S98T001362 0 PH-01 LIQUID i3. 0] N/A_ pH
98000238 AN-101 GRAB1 4 SAMPLE S98T001363 0 PH-01 LIQUID N/A )}4’}7 -
98000238 AN-101 GRAB1 5 DUP $98T001363 0 PH-01 L1QUID ”ijj N/A_ pH
98000238 AN-101 GRAB1 6 SAMPLE $98T001364 0 PH-01 LIQuID N/A 13461 pH
98000238 AN-101 GRAB1 7 OUP $98T001364 0 PH-01 LIQUID 13 N 50 N/A__ pH

- Final page for worklist # 24148

i G O O s

Analyst Bigndture Date ’ lyst Signature Date

Data Entry Comments:

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R Replicate Number, A = Aliquot Code.
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worklistdata Version 1.0 05/15/96 Page: 1
05/27/98 08:55 HNF-1640 REV. 0

LABCORE Completed Worklist Report for Worklist# 24145

Analyst: krm Instrument: PHO1 Book#
Method: Rev/Mod
Worklist Comment: AN101 GRAB1, OH-01, STD: 0.050mL skm

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

4 buP $987001362 0

8 pup $987001364 0 OH-01 LIQUID 3.4e+4 3.21e+4 6.042 RPD

Final page for worklist# 24145

Analyst Signature Date Analyst Signature Date
/ ( 57% g 5/25,// 74

Reviewer ‘§rignature

Units shown for QC (BLK/BKG) may not reflect the actual units.
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worklistrpt Version 2.1 05/15/95 HNE-1640 REV 0 Page: 1

PHPEE LABCORE Data Entry Template for Worklist# 24145

Analyst: LM Instrument: PHO1 Book # ///+8

Method: LA-211-102 Rev/Mod Z -0

Worklist Comment: AN101 GRAB1, OH-01, STD: 0.050mL skm

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

1 BLNK OH-01 LIQUID CRSELE N/A ug/ml

2 s o#-01 LIQUID - ZRE4¢ N/A  ug/mL
98000238 AN-101 GRAB1 3 SAMPLE $981001362 © OH-01 LIQuUID N/A  GuSBERD _R50E43 ug/mL
98000238 AN-101 GRAB1 4 DUP " so8TO001362 0 0H-01 LIQUID &5BE+D (3T EE3_ N/A  ug/ml -
98000238 AN-101 GRAB1 5 SAMPLE  S98T001363 0 OH-01 Liud _ N/A  Q.bb EH 2.5DEF3 g
98000238 AN-101 GRAB1 6 DUP $98T001363 0 oH-01 LiuiD 2 LbEH 2.686H  wa  ugmL
98000238 AN-101 GRABT 7 SAMPLE $987T001364 0 OH-01 L1QuID wA  3HIEW  2.5bE43ugm
98000238 AN-101 GRAB1 8 DUP S98T001364 0 OH-01 Lieuip SHIEH  321EM  wa ug/mL

Final page for worklist # 24145

s-25-% Sof-5p
Date Analyst -Signatqre / Date :

S Goicor s/b6/5%

Analyst Signature

Data Entry Cbmments:

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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MNF-1640 REV. 0

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

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

[sample Size (ML) SS

oncentration of HNO3 (Molarity)

\{HNO3 Titrant at OH end-point in mL

ilution Factor DF

STANDARD

oncentration of OH in Sample (Molarity)

1.01E+00

H in Sample in yg/mL (PPM)

1.72E+04

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

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

STANDARD
oncentration of OH in Sample (Molarity) 1.01E+00
OH in Sample in pg/iml (PPM) 1.72E+04
ata Entry by: Date: 05/26/98
[Approved by: AN A Date:
Page Tof 1

Form 211103 T Rev 13
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HNF-1640 REV. 0

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

OH (AUTO) : LA-211-102 (D-0) | BLANK
Sample Size (mL) SS

oncentration of HNO3 (Molarity)
INO3 Titrant at OH end-point in mL
ilution Factor DF

jConcentration of OH in Sample (Molarity) 2.39E-02
H in Sample in yg/mL (PPM) 4.07E+02

{Detection Limit = 125ug / SS * DF

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

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

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

BLANK
[Concentration of OH in Sample (Molarity) 2.39E-02
[OH in Sample in pg/mL (PPM) <2500
The Result is < Detection Limit
Data Entry by: Date: 05/26/98
IApproved by: N A Date:
Form211102_1 Rev. 1.3 Page 1of 1
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HNF-1640 REV. 0
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

OH AUTO : LA-211-102 (D-0) SAMPLE
' [Sample Size (mL) SS o
oncentration of HNO3 (Molarity)

NO3 Titrant at OH end-point in mL
jDilution Factor DF 1
JConcentration of OH in Sample (Molarity) X 1
H in Sample in pg/mL (PPM) 6.58E+03

Detection Limit = 125ug / SS * DF

[Detection Limit (ug/mL) | 2.50E+03]
OH Molarity =((mL HNO3)*(M HNO3))/Sample Size in mL*Dilution Factor

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

SAMPLE
oncentration of OH in Sample (Molarity) 3.87E-01
OH in Sample in pg/mL (PPM) 6.58E+03
Data Entry.by: Date: 05/26/98
[Approved by: NA- Date:
Form 211102_1 Rev. 1.3 Page Tof 1
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HNF-1840 REV. 0

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

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

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

Concentration of OH in Sample (Molarity) 3.75E-01
OH in Sample in uyg/imL (PPM) 6.37E+03

Detection Limit = 125ug / SS * DF

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

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

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

DUPLICATE
[Concentration of OH in Sample {(Molarity) 3.75E-01
IOH in Sample in pg/mL (PPM) 6.37E+03
Data Entry by: N Date: 05/26/98
[Approved by: VA Date:
Form 211102_1 Rev. 1.3 Page Tof 1
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HNF-1640 REY, 0
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

OH (AUTO) : LA-211-102 (D-0) SAMPLE
ample Size (mL) SS

oncentration of HNO3 (Molarity)
{HNO3 Titrant at OH end-point in mL
ilution Factor DF :
JConcentration of OH in Sample (Molarity) 1.57E+00

H in Sample in ug/mL (PPM) 2.66E+04

JDetection Limit = 125ug / SS * DF

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

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

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

SAMPLE
oncentration of OH in Sample (Molarity) 1.57E+00
OH in Sample in ngmL (PPM) 2.66E+04
Data Entry by: Date: 05/26/98
[Approved by: N & Date:
Form 2117702_1 Rev. 1.3 Page 1of 1
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HNF-1640 REY. 0

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

DUPLICATE

OH (AUTO) : LA-211-102 (D-0)
L fune Jsample Size (mL) SS
D E oncentration of HNO3 (Molarity)

YHNO3 Titrant at OH end-point in mL
Dilution Factor DF

Concentration of OH in Sample (Molarity) 1.58E+00
OH in Sample in pg/mL (PPM) 2.68E+04

Detection Limit-= 125ug / SS * DF

[Detection Limit (pg/mL) | 2.50E+03}

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

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

. DUPLICATE
JConcentration of OH in Sample (Molarity) 1.58E+00
|OH in Sample in pgimL (PPM) 2.68E+04
Data Entry by: Date: 05/26/98
[Approved by: N A Date:

Form 211102_1T Rev. 1.3 Page Tof 1
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HNF-1640 REV. 0

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

AUTO) : LA-211-102 (D-0) SAMPLE
[Sample Size (mL) SS
jConcentration of HNO3 (Molarity)
{HNOS3 Titrant at OH end-point in mL
ilution Factor DF

oncentration of OH in Sample (Molarity) 2.01E+00
H in Sample in pg/mL (PPM) 3.41E+04

Detection Limit = 125ug / SS * DF

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

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

1OH in pg/mL = (OH MOLARITY)*(17.0g/mole)*((1000000ug/g)/(1000mLIL))

D SAMPLE
_:IConcentration of OH in Sample (Molarity) 2.01E+00
“|OH in Sample in pgimL (PPM) 3.41E+04
Data Entry by: Date: 05/26/98
[Approved by: NA Date:
Form 211102_1 Rev. 1.3 Page 1 of 1
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MNF-1840 REV. 0
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

DUPLICATE

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

{Sample Size (mL) SS
jiConcentration of HNO3 (Molarity)
NO3 Titrant at OH end-point in mL
ilution Factor DF 1
jConcentration of OH in Sample (Molanty) 1.89E+00
H in Sample in pg/mL (PPM) 3.21E+04

etection Limit = 125ug / SS * DF

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

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

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

DUPLICATE
oncentration of OH in Sample {Molarity) 1.89E+00
OH in Sample in ug/mL (PPM) 3.21E+04
Data Entry by: . Date: 05/26/98
[Approved by: AN Date:
Form 211102_1 Rev. 1.3 Page Tof1
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worklistdata Version 1.0 05/15/96 MNF-1840 REV. 0
05/28/98 1501

LABCORE Completed Worklist Report for Worklist# 24144

Page: 1

Analyst: mf Instrument: NH301 Book#
Method: Rev/Mod

Worklist Comment: AN101 GRAB1, NH3-01, STD: 1.0mL skm

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

LIQUID 107.232 % Recovery

Hisbde Duglmn

e iiseemonzses o
RPD
Teroe i Renavay
5.000 ug/an

Aods RED il

LIQUID
Hignrn

8 SAMPLE LIQUID 1.000-002 ug/mt
SIPURiIT so8T0 “inTouID: Y RED
10 sTD L1QUID 91.771 % Recovery

Final page for worklist# 24144

Analyst Signature Date Analyst Signature Date
AU /g
Reviewel i

ignature Date

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




MO/749/71a U720 kKAX @oo1
w:)rklzstrpt Version 2.1 05/15/95 H"F"MO REV. 0 Page: 1
oRSEI § ABCORE Data Entry Template for Worklist# 24144
Analyst: é g/_J Instrument: NH301 Book # 2/”/4-/5
Method: LA-631-001 Rev/Mod _€-2
Worklist Comment: AN101 GRABI, NH3-01 STD: 1.0mL skm .

GROUP  PROJECT S TYPE SAMPLE# R A ~emoeee TEST------ WATRIX ACTUAL . FouD oL Nt
1 BLNK . NH3-01 L1QuID ___ﬁi_go___uﬂ\__ g/l
2 sTD NH3-01 LIQUID ZéEf& u)A ug/mL.
98600238 AN-101 GRABT 3 SAMPLE $98T001365 © . NH3-01 LIoUID N eIBLD 500 ugmL
_ . » <500 e s/2egp
98000238 AN-101 GRAB1 & DUP S98T001365 0 . BN3-01 LIeu1D Fogle /7 wa  ugm
98000238 AN-101 GRABY 5 SPK  $9BT001365 °  R 2 LU _ 26552 __wa vem 7%
98000238 AN-101 GRABT 6 SANPLE  $98T001366 O NH3-01 Liuie _ w/a 2 REH _:L‘.go_‘ug/m
98000238 AN-101 GRAB1 7 DUP soBTON1ISS 0 . NHB-O1 L1QUID é-!?f*/ 2205H __wm  wym
98000238 AN-161 GRAB1 & SAMPLE s98}oo1367 o nu3-01 L1auID . wa  “petl S.0D uam
98000238 AN-101 GRAB1 9 DUP S987001367 ° : NH3-01‘ Liulp o0 FH 3.57EH _ wa - ug/me
1.0 STD . uus-oi ». LIQUID ‘ 3.522\‘2 N/A_ ug/ml
) "Final | page for workhst # 24144
» S EF
gnature ate
. Data Entry Comments:

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

R = Replicate Number, 4 = Aliquot Code.
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HNF-1640 REV. ¢

WORKBOOK PAGE: BLANK1

AMMONIA NH3) : LA-631-001 (C-0) LIQUIDS/SOLIDS | BLNK
Jinstrument Data_(ug/mL) D

BLNK Blank Result from the Instrument (pg/mL) BR

JEX 3Vol of Sample for Dilution {mL) or Vol of Sample Direct (mL) VSAM
m Final Vol of Dilution (mL) or Vol of Sample Direct (mL) FVOL

NH3 Concentration (ug/mL) NH3 cone[ < —1—605%00

[Method Detection Limit (ugiml) __p 200 x 5/, = & M
STes)ay

H3 Concentration (ug/mL) = (BR) * (FVOL / VSAM)

NH3 Concentration (pg/mL) < $.60E+60

s 00 %L
Y7 -
alyst: MF _Date: _ 05/27/98
Signature of Chemist: AN MJL _Date:

SAMPLEWB1 REV XX " 37810NML
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MMNF-1840 REV. 0

WORKBOOK PAGE: STD2

AMMONIA (NH3) : LA-631-001 (C-0) LIQUIDS/SOLIDS
SR D
— Blank Result from the Instrument_(ug/mL) BR
ol of Sample for Dilution (mL) or Vol of Sample Direct (mL) VSAM
m Final Vol of Dilution (mL) or Vol of Sample Direct (mL) FVOL
R Lcs
-m- LCS Standard Concentration (ug/mL) STD VAL
NH3 Concentration (ug/mL) NH3 CONC| 4.30E+02
STADARD ] Method Detection Limit_(ug/mL) 0.200x i = S 0o 480
NH3 Concentration (pg/mL) = (ID-BR) * (FVOL / VSAM)
LCS Standard % Recovery = (NH3 CONC/STD VAL) * 100
LCS Standard % Recovery . 107%
Mt INH3 Concentration {pg/mL) 4.30E+02
[Analyst: MF_Date: _ 05/27/98
Signature of Chemist: /V /q' MJL Date:
SAMPLEWB1 REV XX 37810NML
85
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HNF-1840 REV. 0

WORKBOOK PAGE: SAM3
AMMONIA NH3) : LA-631-001 (C-0)

LIQUIDS/SOLIDS SAMPLE |

VSAM
FVOL

NH3 Concentration (pg/mL) NH3 CONC| 6.28E+00
e

[Method Detection Limit (ug/mL) 0.200x 25/ =S op

1°°lr7L sfeslis

NH3 Concentration (ug/imL) = (ID-BR) * (FVOL / VSAM)

NINH3 C« ion (pg/mL) 6.28E+00

lanatyst: ) 4 MF_Date: _ 05/27/98
lSignature of Chemist: /\/ /Dt‘ MJL Date:
SAMPLE.WB1 REV XX ! 37810NML

86
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HWNF-1640 REV. 0

WORKBOOK PAGE: DUP4

AMMONIA (NH3) : LA-631-001 (C-0) LIQUIDS/SOLIDS

[T e Instrument Data_(ug/mL) D
_|Blank Result from the Instrument (ug/mL) BR
Jvol of Sample for Dilution (mL) or Vol of Sample Direct (mL) VSAM
Fmal Vol of Dilution (mL) or Vol of Sample Direct (mL) FVOL

Sample Concentration (pg/ml) SAM CONC 6.28E+00 w

NH3 Concentration (ug/mL.) NH3 conc] 4.26E+00
FE Samiped
[Method Detection Limit (jig/mL) 0 2e0x % =S .00 _1.00] WL si=)as

S

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

NH3 Concentration (ug/mL) = (ID-BR)* (FVOL / VSAM)

|
|
|
\\\. HERIEPORS \x PR

RPD_(DUP & SAM) 38%
S{NH3 C tration (ug/mL) —4:26E+00

£ 5,00 Zy(/
Beslas
alyst: F N MF_Date: 05/27/98 }
Signature of Chemist: / \/ //"}" MJL Date: :
SAMPLEWB1 REV XX v 37810NML |
|
87
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HNF-1640 REV. 0

WORKBOOK PAGE: SPIKES
AMMONIA (NH3) : LA-631-001 (C-0) LIQUIDS/SOLIDS

[ e Hinstrument Data_(ug/mL) D
Blank Resulit from the Instrument (ug/mL) BR

Lt vol of Sample for Dilution (mL) or Vol of Sample Direct (mL) VSAM
m Final Vol of Dilution (mL) or Vol of Sample Direct (mL}) FVOL

Spike Book Number SPK

-mm- Spike Value (ug/mL) SPK VAL 4.01E+02

SRR qVol of Spike Standard Used (mL) VOL SPK

| ___osoo2sos |
L ReR Y{Sample Instrument Data_(ug/mL) SAM ID 0.342
{sample Volume of Sample (mL) SAM VSAM 1.0

puiiSample Final Volume (mL) SAM FVOL 25.0

INH3 Concentration (pg/mL) NH3 conc| 3.95E+02

] [Method Detection Limit {ug/mL) 0,00 x 25, =s.s0 _ 108]
ML sf2x)98

H3 Concentration (pg/mL) = (ID-BR) * (FVOL. / VSAM)

C ACTUAL = SPKVAL

{QC ACTUAL (pg) 4.01E+02
JQC FOUND (jg) 3.89E+02
pike % Recovery 97%

NH3 Concentration (pg/mlL) 3.95E+02

S

alyst: N MF_Date: _05/27/98
Signature of Chemist: / ‘/ /q\ MJL Date:
SAMPLE.WB1 REV XX ! 37810NML

88
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MNF-1640 REV. 0

WORKBOOK PAGE: SAM6
AMMONIA NH3) : LA-631-001 (C-0) LIQUIDS/SOLIDS

SAMPLE

INH3 Concentration (pg/mL) = (ID-BR) * (FVOL / VSAM)

e instrument Data_(pg/mL) D
Blank Result from the Instrument (ug/mL) BR
Q Wxﬁ ‘ol of Sample for Dilution {mL) or Vol of Sample Direct (mL) VSAM
m Final Vol of Dilution (mL) or Vol of Sample Direct (mL) FVoL

NH3 Concentration (pg/mL) NH3 CONC| 2.18E+01

RN Nﬁ:‘,\:}\\m\\\\ ]
[Method Detection Limit {uig/mL) 0,200 x*°[, =S, 00  1.08]
w»;(, /25l

NH3 Concentration (pg/mL)

2.18E+01

MF _Date: _ 05/27/98

MJL Date:

IAnalyst: A2 A
ISiénature of Chemist: / l / /-l—-
SAMPLEWB1 REV XX o 37810NML

89

1\631001\0UT24144.WB1 05/27/98 15:04:25




HNF-1840 REV. 0

WORKBOOK PAGE: DUP7
AMMONIA (NH3) : LA-631-001 (C-0) LIQUIDS/SOLIDS DUP
e ] instrument Data_(ug/mL) D
|Blank Resuilt from the Instrument (pug/mL) BR
Vol of Sample for Dilution (mL) or Vol of Sample Direct (mL) VSAM
_|Final Vol of Dilution (mL) or Vol of Sample Direct (mL) FVOL
=

3
s
RA, R

Sample Concentration (pg/mL) SAM CONC 2.18E+01

NH3 Concentration (ua/mL) NH3 coNc| 2.27E+01

_[Method Detection Limit _(ug/mL) (0,220 %%, =5 00 400]

M) Szsfiy

RPD (DUP & SAM) = Absolute Val. {{(NH3 CONC - SAM CONC)/ ((NH3 CONC + SAM CONC)/2))* 1

NH3 Concentration (ug/mL) = (ID-BR) * (FVOL / VSAM)

RPD (DUP & SAM) 4%
NH3 C ion (pg/mL) 2.27E+01

alyst: APA MF_Date: _ 05/27/98
Signature of Chemist: / V / i MJL Date:

SAMPLE.WB1 REV XX 37810NML

90
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HNF-1840 REV. 0
WORKBOOK PAGE: SAMS
AMMONIA (NH3) : LA-631-001 (C-0) LIQUIDS/SOLIDS

| _SAMPLE

SundInstrument Data (pg/mL) )
Blank Result from the Instrument (ug/mL) BR
Vol of Sample for Dilution (mL) or Vol of Sample Direct (mL) VSAM
_JFinal Vol of Dilution (mL) or Vol of Sample Direct (mL) FVOL
INH3 Concentration (ug/mL) NH3 coNc} 4.00E+01
Method Detection Limit_(pg/mL) 0. 220 X 5, g0 4:00]
ML /287y

H3 COncentration (ug/mlL) = (ID-BR)* (FVOL / VSAM)

JNH3 Concentration (pg/mL)

4.00E+01

MF Date:  05/27/98

alyst: A ¢ A
Signature of Chemist: / V/Ll\

MJL _Date:

SAMPLE.WB1 REV XX ‘ 37810NML

91
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HNF-1640 REV. 0

WORKBOOK PAGE: DUP9
AMMONIA NH3) : LA-631-001 (C-0) LIQUIDS/SOLIDS

DUP

\{instrument Data (ug/mL) D
Blank Resuit from the Instrument (pg/mL) BR
ol of Sample for Dilution (mL) or Vol of Sample Direct (mL) VSAM
inal Vol of Dilution (mL) or Vol of Sample Direct (mL) FVOL
\X Sample Concentration (pg/mL) SAM CONC 4.00E+01
g/mL) NH3 cong| 3.57E+01
Limit_(ug/mL) 0 202 =S ov 400]
) < 52475

{NH3 Concentration (ug/mL) = (ID-BR) * (FVOL / VSAM}

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

RPD (DUP & SAM)

11%

JNH3 Concentration (g/ml.)

3.57E+01

nalyst: A MF _Date: _ 05/27/98
Signature of Chemist: /\/ /‘(’“ MJL Date:

SAMPLE.WB1 REV XX 37810NML

92
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HNF-1640 REV. 0
WORKBOOK PAGE: ST_END10
LIQUIDS/SOLIDS

AMMONIA NH3) : LA-631-001 (C-0)

1D
BR
VSAM
FVOL
LCS
LCS Standard Concentration (pg/mL) STD VAL 4.01E+02
NH3 Concentration (ug/mL) NH3 conc| 3.68E+02
STANDARD Meﬂ\od Detection Limit_(jig/mL) O.2oox *) “<STop  406]
My 523198
NH3 Concentration (ug/mL) = (ID-BR) * (FVOL / VSAM)
LCS Standard % Recovery = (NH3 CONC/STD VAL)* 100
LCS Standard % Recovery 92%
NH3 C tion {ug/mL) 3.68E+02
[Analyst: A MF_Date:  05/27/98
[Signature of Chemist: /V 7 i MJL Date:
SAMPLE.WB1 REV XX 37810NML
93
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b6

DOUBLE KNCUN ADDITION ZELELTED
AT 08:461, 05-26-98

VOL= 25.000 AT 08:41, 05-26-88

EMF= 184.8 mV AT (8:54, 05-26-98

EMF= 185.0 mV AT 08:54, 05-26-%8
ENTERED

STE CONCN= 1000 AT 08:54, 0S5-26-98&
ENTERED

STD VOL= .25000 AT 08:55, 05-26-98
ENTERED

EMF= 6Z.6 mV AT 08:56, 05-26-9&

EMF= 62.5 mV AT 08:57, 05-26-88
ENTERED

STD VOL= 2.5000 AT 08:57, 05-26-98
ENTERED

EMF= 2.7 mV AT 08:58, 05-26-93

EMF= 2.7 mV AT 08:58, 05-26-98
ENTERED

1:NH3 SLOPE=-60.0 aV/DEC
AT 08:5¢, 05-26-98

1:NH3 CONCN= 0807 RCL

DQUBLE XNOWN ADDITION SELECTED
AT 08:59, 05-26-98

0 'A3Y OV91-4NH

¢1/6%/80

Xvd €0:20

210/€001
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FoLE mV

AJ I 1Y
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EME =

7.7 my

17.% mV

Eav

mY

my

17.0 mV

nv

AT

AT 14140,

AT 14n 40,

AT i 46,

AT 12247,
a1

AT

av

AT LanTo,

AT l4rdo,

. 1wV /DET

WNF-1640 REV. O
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96

DOUELE KNOWN ADDITION SELECTED

T
AT 10:30, 05-26-98

SAMPLE VOL= 25.C00 AT 10:30, 05-26-98
ENTERED

EMF= 147.6 mV AT 10:37, 05-26-96

EMF= 148.0 mV AT 10:27, 05-26-28

[
»
®
~
H
>
"3
o
o
[
n
o
93]
§
[
il
1
D
®

ETD CONCN= 1000 AT 10:38, 05-286-88
ENTERED

STD VOL= .25000
ENTERED

EMF= 61.0 mV AT 10:41, 05-26-83

EMF= 60.2 nV AT 10:41, 05-26-882
ENTERED

STD VOL= 2.5000 AT 10:42, 05-26-98
ENTERED

EMF= 2.2 mV AT 10:43, 08-26-¢9

[
g
it

N
-
]

<
>
e

16:43, 052608

EMF= 2.1 mV AT 10:43, 05-26-98

SgFToe 3¢ 5//m./

0 'A3YH Ov01-4NM

VAF07L0

¢€T1/62/80

2T0/500(7




08/29/13 07:04 FAX

#006/012
WNF-1640 REV. 0

BEST AVAILABLE COPY

s9§To0el365 Dup/,,uj
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WNF-1640 REV. 0
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08/29/13  07:23 FAX

HNF-1640 REV. 0

0
i

mi

my

m

mi AT

m¥ AT

my AT 14en4,

My AT 1404, O

my AT

1onik

1.0

99

@oo2



Va729/7Lao 07123 PFAX

UOn AT tde i, 05

CTED

HEME= 780 L mY AT

wh AT

wNV AT

mVv 6T

my AT

my &Y

my AT

Ta.l o mVoAarT

14819,

mt /L

HNF-1840 REV. 0
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06729713 07:24 FAX

. : HNF-3840 REV, 0

ny AT

myV AT 14923,

Somy AT

myY AT

Comyv a7

mV AT

my AT

%omy AT 142326,

wml AT 14y 27,

iy AT

Tonn AT

{0 AT

T A m\

EpiFe 77,0 my

TV.4 mY AT

4wl AT

1% wmY AT

my AT

[ZRET AV A

L

L7V

Y

{1

A AT

<o¢Top 1847 Dup/ sl 104

oT 14y

[d1004



my AT 1d4p

Laaa ar

wYoaT

mV AT 14543,

m\ AT 14477,

mV AT Lz 48,

Lha

AT 1AL RV,
AT Ldr 37,

AT 14837,

AT 44

AT Lsedd,

hda s,

AT 14

AT

{3

-

s\ A DB

(R R

gy w14 F[rnd

@oos

HNF-1840 REV. 0
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worklistdata Version 1.0 05/15/96 MNR- Page: 1
05/28/98 14:11 1640 REV. 0

LABCORE Completed Worklist Report for Worklist# 24114

Analyst: adp Instrument: 1CO1 . Book# /37nJ20-8
Method: (A 533445 Rev/Mod €O
Worklist Comment: AN101 GRAB1, @IC-01 skm

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
P [ER S SN A TR e T g

1 ccB o  erc-gc cL oc 1 <1.70e-2 ug/mL
1/cep Lo ere e Wes L g IR epe S I g fmi,

1 ccB o eic-gc  BR Qc 1 «<1.25e-1 ug/ml
17CCB {3 BIC-Q0NOE Qe A e R

1 ccB 0 erc-gc  Po4 qc 1 <1.20e-1 ug/md
2:/CCR 0.} eteige S04 gk i <Ti3BaSL I ugy ke

1 ceB 0  @IC-QC  OXALATE2 OC 1 <1.05e-1 ug/mL

2 dev 0 @IS Ry 19C : 5.90a%0. 5% 670401 561102 % Recavery
2 cov o erc-gc  cn Qc 8.00el  7.39e401 92,375 % Recovery
260ew 0. - .@ECHQE;T. NOZ: Sodi BiaFez:ss 4 enaiay g0 49315 Ratovery
2 cev ©  erc-gc  BR Qc 5.89e2  5.82e+02 98.812 % Recovery
2.-cev [ eicige o L) ; _‘.5._94“2. B LT9e¥02: 97@95,*‘ Recovery’
2 cev 0 eic-gc  Po4 oc 5.4502  5.060402 92.844 % Recovery
208V 0 @TEAgT S0k oc. ei3zeb e iaen0n s T 984S % Retoviery:
2 ccv 0 @IC-QC  OXALATE2 QC 5.31e2  5.08e+02 95.669 % Recovery
3/SANPLE '+ 98001362701 @ic- 01 i v 02 LIQUID N/& 7782001 4 A3 g aL

3 SAMPLE  S$98T001362 0  @IC-01 CL-02  LIQUID N/A 3.9970+02 18.890 ug/mL

3 SAMBLE: 59870013625+ 0: 1 ‘@IC- 0l 5 NOFE02 7 LIQUID - L -N/& 6.1580403 1207000 ugyati

3 SAMPLE  $98T001362 0  QIC-01 BR-02  LIQUID N/A < 1.389e+02 138.900 ug/aL

3 SAMPLE. . . S98T00136Zy 0. . @IC-01 . NO3:027: LIOUID: L "N/a- - -“L:1450404 1545400, ug/BL

3 SAMPLE  S98T001362 '0  @IC-01 PO4-02  LIQUID N/a 2.396e402 133.300 ug/mL
3USAMPLE: . iS9BTO01362, o @IC-0L i 504~021 1 LIQUID L LiN/A b1, 6240%02 Ui 15343004 g/ m: ]

3 SAMPLE  S98T001362 0  @IC-01 OXALATE2 LIQUID N/A__<  1.167e+02 116.700 ug/mL
£:pop 5987001362 {4, “@ICL01 iiFi02 TLIGUID i 7. 786401 " ;8% 030edl 32163 RPD3

4 DUP 598T001362 0  @IC-01 CL-02  LIQUID  4.000402  3.93e402 1.765 RPD

4 puR S98TOGI3627 10 T+ @ICHOT: T NOZF0Z L LIONTDY i e 05, 6 uaet0n 15567 wED.

4 pup $98T001362 0  @IC-01 BR-02  LIQUID <1.39e2 <1.39e2 RED

4, DUP S9BTO0Ta62E . 07 . FOTE- 615 NOAE0 LIGUID A 1 T AdeR0d A 160K 1:%33.:RPD:

4 pop $98T001362 0  @IC-01 PO4-02 LIQUID  2.40e+02  2.16a+02 10.526 RPD

4 DOP SSBTO0L362:° 0, . @IC»01% 804702  “LIQUID . | 1:62e402 <1362 RED.

4 pop $98T001362 0  @IC-01  OXALATE2 LIQUID <1.17e2 <1.17e2 RED

51iSPR 5987001362 0 : @IC~01:, :FE0Z: .| .LIQUID; 5y90al - 6,35e401 107..627 % Récovery
5 SPK $98T001362 0  @IC-01 CL-02  LIQUID 8.0001  8.34e401 104.250 % Recovery
5.SPK $98T001362: .0, " @QIC-0A", NO2-02 - :LIQUID i o 157426205 5 27an0Z 97233, %. Racoveiy:
5 SPK 598T001362 0  @IC-0L BR-02  LIQUID 5.8%e2  5.80a+02 98.472 % Recovery
5. SPK: S98T001362.5 0 | @IC-0L ' NO302 . LIOUID 5.9402," | 6300402, " 1963061 % Radovery’
5 SPK 598T001362 0  @IC-01 PO4-02  LIQUID 5.45e2  4.96e+02 91.009 % Recovery
57 SEK: S98T001362, .10, ; @IC-0% | [i504~02" . LIQUIDS 63202 /. 67300502 996847 %, Recovery.:
5 SPK 598T001362 0  @IC-01 OXALATE2 LIQUID 5.31e2  5.09e+02 95.857 % Recovery
6iSAMPLE '+ §987001363770 @IC<01 " F-03i- I - LIQUID N/ 5:23104+02 23 1400+ g /BL

Units shown for QC (BLK/BKG) may not reflect the actual units.
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worklistdata Version 1.0 05/15/96 MNF-16840 REV. 0 Page: 2
05/28/98 14:11

LABCORE Completed Worklist Report for Worklist# 24114
Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
SAMPLE S98T001363 @1C-01 CL-02 LIQUID N/A 2.181le+03 173.400
SAMPLE 5987001363 @ICc-01 N92—02 FIQU;D,,v_ N(ﬁ 3.794e+04 . ;;quOOU g,

e e S e I e e E O D B N
@IC-01 N03-02 LIQUID N/A 7.9720+04 1418.000
TSR i e W Ry OO L 600 g
@Ic-01  $04-02  LIQUID N/A < 1.408e+03 .000

: oID S

SAMPLE! | 5987001363
SAMPLE  S98T001363
“SAMPTE. 8587001363
SAMPLE  S98T001363

NN NN N NN e n e e oa
© o o o 8’0 d'o .s.0 Bio blo o

CSAMPLE " S9BTO01363 0. L @ICI01" ORALATRE LG T AT e A e st i
DUP S98T001363 @ICc-01 F-02 LIQUID 5.23e+02 4.96e+02 5.299
DUE: i < S98T00T363 @Tciol ] M any02: L TOUID F Byl Be s 08 2 1884037 S 0 000l R
DUp $98T001363 @IC-01 No2-02 LIQUID 3.79%e+04 3.80e+04 0.264
DOE S98T00L363 @¥C201i: WiBRA0Z) . 1 LIQUEDE, " 1 o8b3n el 2863 S rep
bUP $98T001363 @1c-01 No3-02 LIQUID 7.97e+04 8.03e+04 0.750 RPD
pd? S96T001363. @IC=01: - PO4%02 LIQUID-: '2102Q+03' 27092403 3.406 .RPD
pup S98T001363 @ICc-01 504-02 LIQUID <l.41e3 <l.41le3 RPD
DOB: $98T003363 @ICr 0% OXALATR2SLIQUID % /111984035, 7 €1} 073 RED::
. .
Final page for worklist# 24114
Analyst Signature Date Analyst Signature Date
.
5/28/48
Reéviewer Signature Date

Units shown for QC (BLK/BKG) may not reflect the actual units.
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08/30/13 07:19 FAX @oo1/010

HNF-1840 REY, 0

05/21/98 11:24 Page: I

Aol LABCORE Data Entry Template for Worklist# 24114
Analyst: P‘w Imstrument; ICO / . Book# / 3 7/U 20 “%

‘Method: LA-533-105 Rev/Mod E -O
Worklist Comment: AN101 GRAB1, @IC-01 skm

S Type Sample# R A Test Matrix Group# Project

1 CCB ’ @IC-QC  QC

2 cev . @IC-QC Qe

3 SAMPLE S98T001362 O @IC-01 LIQUID 98000238 AN-101 GRABL
Analytes Requested: BR-02 , CL-02 , F-02 , NO2-02 , NO3-02 ,

. OXALATE2, P04-02 , S04-02

4 DUP 898T001362 0 @IC-01 LIQUID

5 SPK S98T001362 Q @IC-0L LIQUID

6 SAMPLE 898T001363 0 @IC-01 LIQUID 98000238 AN-101 GRAB1
Analytes- Requestad. BR~02 , CL-02 , F-02 , NO2-02 , NO3-02

OXALATE2, P04-02 , S04-02

7 DUP S98T00G1363 0 @IC-01 LIQUID
Final page for worklist # 24114

5-27-9% .
Analyst Sighature Date Analyst Signature Date

plpaBll 52878
i K

%¢2//7K45V - | VMW 6/28/

Data Entry Comments:

S = Workiist Slot Number, R = Replicate Number, A = Aliguot Code.

4 O



08730713 07:20 FAX @004/010

HNF-1640 REV. 0
Data Reprocessed On 05/27/1998 13-59‘51

Sample Name: 137N20-B Date: 05/27/1998 13:37 14}
Data File ': C:\DX\DATA\98052651.D16 .

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

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

External . 1 101 3000 SHz 0. OO 10.00 30

*kdkkkkkkkk Rk kkkdkkkkkkkkxk* Peak Report: All Peaks Kkdokkkkkdk ko khokhokkk Kk Rk ok kk kK

Pk. Ret Component Concentration Height Area Bl. %Delta
Num  Time Name ug/ml ) Code
1 0.86 0.000 - 81 376 2
2 1.01 fluoride 56.69496:09 2413 11542 2 -0.65
3 1.55 chloridé 73.943 f2.4% 2159 10031 1 -2.11
4 1.85 nitrite 485.160 845} 8512 45554 T -2.97
5 2.78 bromide 581.743 7% 7 5588 34657 1 -4.79
6 3.16 nitrate 578.65197.42 6080 44807 1 0.00
7 4 .61 phosphate 505.73292,7% 1757 20396 1 =5.46
8 6.08 sulfate 621.60998.3, 4565 63907 1 -7.32
9 8.00 oxalate 508.103%5,69 2228 39687 1 -7.41
Totals 3411.634 33384 270959

File: 98052651.D16 Sample: 137N20-B

9.0 |

8.0

7.0 nitrate

brorinidd
sulfate
us
oxalate
phosrhate
IIXIIIIIIIIIII1|ITIIIIII|IIII|I1I
0 1 2 3 4 5 5}
Minutes

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES | (X, TO}|2 .
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. 08/30/13 07:19 FAX . ) goo2/010

MNF-4640 REV. ¢
Sample Name: BLANK : Date: 05/27/1998 13:25:00
Data File : C:\DX\DATA\98052651.D15 :
Method : C:\DX\METHOD\KIT.MET
ACI Address: 1 System: 1 Inject#: 15 Detector:CDM-1

Analyst Column: AG4A/AS4A anion column

Calibration Volume Dilution Points Rate Start Stop Area Reject

External 1 1 3000 5Hz 0.00 10.00 30

KkERERFH AR KKK IR RKRK KKKk k%% Deak Report: ALl Peaks *#khkskkkddhhinkddskdnksnkin

Pk. Ret Component Concentration Height Area Bl. %Delta
Num  Time Name : ug/ml Code
1 1.34 0.000 10 46 1
Totals 0.000 10 . 46

Fife: 98052651.D15 Sample: BLANK

0.02

S |

1¢7




Sample Name:

Data Reprocessed On

598T001362 SAM

05/28/1998 08

Date:

MNF-1840 REV. 0
:03:07

05/27/1998 14:22:13

Data File F:\DATA\98052651.D19

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

ACI Address: 1 System: 1 Inject#: 19 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

Calibration Volume Dilution Points Rate Start Stop Area Reject

External 1111 3000 5Hz

kkkkhkkhkkkhkhkhhhdhhkdrhhkrrddr Peak Report: A1l Peaks dhkkkkkkhkkdhkhkhkhdhhhokhkhkhhkhkhhkkx

Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name ug/ml Code
1 0.86 0.000 140 744 2
2 1.03 fluoride 77.822 245 1260 2 0.65
3 1.13 0.000 202 1585 2
4 1.53 chloride 399.733 960 5000 1 -2.95
5 1.84 nitrite 6157.614 9283 52728 1 -3.66
6 3.13 nitrate 11445.356 10840 81850 1 -0.11
7 4.64 phosphate 239.610 40 466 1 -4.92
8 6.13 sulfate 162.374 189 2709 1 ~6.50
Totéls 18482.509 21898 146343
8 File: 98052651.D19 Sample: S98T001362 SAM
16
14
12 nitrate
nitrite
uS
phosphate SU'Eate
-2|)‘I]|[I\|1lllll!ll]ll(!;’!!Il[IIlTIYIIT!\Iil'I;I!l
0 1 2 3 4 5 6 7 8 9 10
Minutes
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Data Reprocessed On

MNF-1840 REV. ¢

05/28/1998 08:04:08

Sample Name:

§98T001362 DUP

Date: 05/27/

1998 14:33:32

Data File F:\DATA\98052651.D20

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

ACI Address: 1 System: 1 Inject#: 20 . Detector:CDM-1
Analyst Column: AG4A/AS4A anion column

Dilution Points Rate Start Stop Area Reject

Calibration Volume

External 1111 3000 5Hz

khkkkkhhkkkkhkkddrhhhhhhhdhdkk Peak Report: All Peaks dkhdkhkkhkkkkkhkhkrrrdhdkbhhhhkhr

Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name ug/ml Code
1 0.85 0.000 142 777 2
2 1.02 fluoride 80.322 245 1307 2 0.00
3 1.13 0.000 205 1486 2
4 1.53 chloride 393.344 966 4923 1 -2.95
5 1.84 nitrite 6037.658 9508 51680 1 -3.66
6 3.12 nitrate 11632.214 10883 83231 1 9.47
7 4.61 phosphate 215.917 32 378 1 -5.46
8 6.13 sulfate 142.682 189 2531 1 -6.50
Totals 18502.137 22170 146314
8 File: 98052651.D20 Sample: S98T001362 DUP
16
14
12 N nltrlate
nitrite
uS
phosrhate su[f;ate
-2|ll|1IIII!III}II]}I‘lll’illll‘KII{ll!IVlIIIIlI\Ill
0 1 2 3 4 5 6 7 8 9 10
Minutes
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Data Reprocessed On 05/28/1998 08:05:01

Sample Name: S98T001362 SPK . Date: 05/27/1998 14:44:33
Data File : F:\DATA\98052651.D21

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

ACI Address: 1 System: 1 Inject#: 21 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

Calibration Volume Dilution Points Rate Start Stop Area Reject

External 1 1111 3000 5Hz 0.00 10.00 30

LR R AR AR EE RS R RS RS RS LR EEEEEES Peak Report: All Peaks khkkkkhkkkhkhkkkdhkhhkhkdhkhkdhhkhkhdkk

Pk. Ret Component Concentration Height Area Bl. %Delta
Num  Time Name ug/ml Code
1 0.86 0.000 217 1090 2
2 1.02 fluoride 718.880 2412 13356 2 0.00
3 1.54 chloride 1242.520 3033 15321 1 -2.53
4 1.85 nitrite ) 11478.337 17860 99235 1 -3.32
5 2.77 bromide 5861.115 5203 31651 1 -5.25
6 3.10 nitrate 17805.464 16618 129607 1 0.00
7 4.61 phosphate 5249.053 1567 19207 1 -5.46
8 6.08 sulfate 6530.286 4067 61044 1 -7.32
9 8.00 oxalate 5136.699 2020 36421 1 -7.41
Totals 54022.355 52997 406932

File: 98052651.D21 Sample: S98T001362 SPK

40
30
usS 20 nitlJ'ite nitr[ate
10 . d sulfate
ﬂuondé’"’"" phosphate oxalate
{
0 B
IlllilllillIllllllll}ll\E!IV!‘\!IT“IVllllrlT!llull
0 1 2 3 4 5 6 7 8 9 © 10

Minutes
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Data Reprocessed On

MNF-1640 REV. 0

05/28/1998 08:05:56

Sample Name:

S$98T001363 SAM

Date:

05/27/1998 14:55:27

Data File F:\DATA\98052651.D22

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

ACI Address: 1 System: 1 Inject#: 22 Detector:CDM-1
Analyst Column: AG4A/AS4A anion column

Dilution Points Rate Start

Calibration Volume

Stop Area Reject

External 1 10201 3000

kkkhhkkkkkkhkhdhddhhkhbhhkhkhkrrdd Peak Report: All Peaks Fhhkhkkhkkkhkhkhdhhkhhkdkkkrkhkhkhddk

Pk. Ret Component ‘Concentration Height Area Bl. %Delta
Num  Time Name ug/ml Code
1 0.85 0.000 86 481 2
2 1.03 fluoride 523.138 171 871 2 0.65
3 1.13 0.000 141 1000 2
4 1.53 chloride 2180.720 639 3045 1 -2.95
5 1.84 nitrite 37937.727 6460 35024 1 -3.66
6 3.13 nitrate 79724 .157 8149 61591 i -0.11
7 4.61 phosphate 2018.275 34 393 1 -5.46
8 6.13 sulfate 1200.732 179 2424 1 -6.50
9 8.11 oxalate 1186.367 19 470 1 -6.17
Totals 124771.116 15878 105299
90 File: 98052651.D22 Sample: S98T001363 SAM
' |
8.0
70 me
6.0
5.0
.0
us 4
3.0
2.0
1.0 phosphate suffate oxalate
0.0 et
-1'0IIII’Il!!llllllll!l}llll!\:II:IIT\]IIII‘II\I‘]-]"
0 1 2 3 4 5 6 7 8 9 10
Minutes

i1




Data Reprocessed On

MNF-1840 REV. 0
05/28/1998 08:07:05

Sample Name:

$98T001363 DUP

Date: 05/27/1998 15:10:09

Data File F:\DATA\98052651.D23

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

ACI Address: 1 System: 1 Inject#: 23 Detector:CDM-1
Analyst Column: AG4A/AS4A anion column

Calibration Volume

External

Dilution Points

10201 3000

Rate Start Stop Area Reject

5Hz

khkkkhkkkkkkkkrhhhrhhhkrhkhhxd Peak Report: A1l Peaks **dkkxdkkkhkhhhhkhkhkkdhhdhhkhhrhkhx

Pk. Ret Component Concentration Height Area Bl. 3%Delta
Num Time Name ug/ml Code
1 0.85 0.000 86 446 2
2 1.02 fluoride 496.452 163 817 2 0.00
3 1.13 0.000 132 834 2
4 1.53 chloride 2176.138 648 3039 1 -3.38
5 1.83 nitrite 37967.355 6514 35052 1 -4.01
6 3.11 nitrate 80335.372 8196 62076 1 9.24
7 4.61 phosphate 2088.805 40 421 1 -5.46
8 6.08 sulfate 1277.704 157 2500 1 -7.32
Totals 124341.827 15937 105184
0 File: 98052651.D23 Sample: S98T001363 DUP
I
8.0 !
nitrite
7.0
usS
phosphate sulfate
’ A!&L
-1'0I\1I;llll!II!TIIIII;>II}E‘!ll[lllTlIllTl\lll]llll!
0 1 2 3 4 5 6 7 8 9 10
Minutes

iiz




worklistdata Version 1.0 05/15/96 2 : Page: 1
05/28/98 14:46 HNF-1840 REV. 0

LABCORE Completed Worklist Report for Worklist# 24142 1

Analyst: vim_ Instrument: ICO1 Book# /374208

Method: /4 .¢33-/05Rev/iMod _ £ -0
Worklist Comment: AN101 GRABI1, @IC-01 skm

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
. ‘ug/mL
: gl
<l.25e-1 ug/ml
dlEsed L
ug/mL
g ate
ug/nL
; 166168 % REGER T
7.40a+01 92.500 % Racovery
FUAS0aRE T g a0 vl 1
5.95e+02 101.019 % Recovery
EIRNRI0EHL I eh ieas K Red ety
5.14e+02 94.312 % Recovery
T N
5.06e+02 95.292 % Recovery
: D a7 a0 i 25,450, g/mL ; fa
3 LIQUID 2.813e+03 36.060 ug/mL - ‘
3% SEious B ST e S O TR R et
3 LIQUID 2.651e+02 265.100 ug/mL
3 TG Sasayen L e g e S A
3 LIQUID 1.502e+03 254.500 ug/mL
3 S Lzor il ¥adeibas) 382700 g/
3 LIQUID 4.802e+02 222,700 ug/mL
e ‘Lo PN ST U N e o ke
4 LIQUID 2.72e+03 3.255 RPD
401 LI007 aiod 05 000 RbDy iz
4 LIQUID
4 S LTOUED : :
4 LIQUID 1.40e+03
4 ! . ; HOHED I s be k0 i s bTai0s
4 S98T001364 OXALATE2 LIQUID 4.800+02 5.50e+02
Final page for worklist# 24142
Analyst Signature Date Analyst Signature Date {

%U Y/ j/ﬂ/ 6702?/7/
v ad 77

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

443



Vo/7ol/71e D4a:ol KFAA

) 601
HNF-1640 REV. 0
05/21/98 13:09 ' L Page:
40041 1 ABCORE Data Entry Template for Worklist# 24142
Analyst: NUYY  nstrument: 1€0 TEOT Book# JATNA® &

Method: LA-533-105 Rev/Mod E-Q
Worklist Comment: AN101 GRAB1, @IC-01 skm

S Type . Sample# R A Test Matrix ) Group# Project

1 CcB eICc-QC  oC

2 cev . erc-QC Qe _

3 SAMPLE 898T001364 .0 @IC-01 LIéUID 98000238 AN-101 GRAB1
Analytes Requested: BR-02 , CL-02 , F-02 , NO2-02 , NO3-02

:

OXALATE2, P04-02 , S04-02

4 DUP $98T001364 O @IC-01 LIQUID

. 'Final page for worklist # 24142
Oedoeit Mgy, 5 -286-94

Analyst Signature Date ' . Analyst Signature Date
S29-ZF

(S oeall

BT ZA=14

Vubudste sheptgridoye—

Data Entry Comrments.

S = Worklist Siot Number, R = Replicate Number, A = Aliquot Code.
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vOo/soli/sle V2.o4a T'AA

- doo2
NMF-1640 REV. ¢
“sample Name: CCB o Date: 05/28/1998 11:20:18
Data File : C:\DX\DATA\98052661.D09S
Method : C:\DX\METHOD\KIT.MET
ACI Address: 1° System: 1 Inject#: 9 Detector:CDM-1
Analyst 1) T o Column: AG4A/AS4A anion column

sxternal 1

FEkEEEKEKF AR AR ARk ARk Rk ¥k Peak Report: ALl Peaks *k#xkwkdkddhddhdkkihdhdhdhhx

Pk. Ret Component . Concentration Height Area Bl. %Delta
Num . Time Name ug/ml Code
1 1.15 0.000 2 54 1
2 1.55 chloride -0.006 ' 28 116 1 -2.11
3 6.13 sulfate '-0.053 51 . 712 1 -6.50
Totals -0.060 88 883

O 98052661.D09 Sample: CCB

0.07
0.08 . suifate
0.05

0.04

chloride

us 003
0.02

0.01
0.00

-0.01

-0.02

Minutes

SIGNATURE ABOVE REPRESENTS CHEMICAL TEC
2 o H
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS %%LF%%EQC; IHSEM"T%; T[IH ZAT
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HNF-1840 REV. 0
Data Reprocessed On 05/28/1998 13:24:05

Sample Name: CCV 137N20-B Date: 05/28/1998 11:32:21
Data File : F:\DATA\98052661.D10 ’

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

ACI Address: 1 System: 1 Inject#: 10 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

Calibration Volume Dilution Points Rate Start Stop Area Reject

External 1 101 3000 5Hz 0.00 10.00 30

KhkkkkkkkXkkkhhhhdkdhhhokkkkkkd Peak Report: All Peaks khkdkhkkhkhkhkkhkhrhkdhkhhkrhkdhkkhkdhkkk

Pk. Ret Component Concentration Height Area Bl. %Delta
Num  Time Name - ug/ml Code
1 0.86 0.000 89 402 2
2 1.01 fluoride 59.079 2407 12041 2 -0.65
3 1.54 chloride 73.958 2142 10033 1 -2.53
4 1.85 nitrite 489.511 8381 45972 1 -3.32
5 2.78 bromide 594.858 5628 35465 1 -4.79
6 3.16 nitrate 580.087 5998 44921 1 0.00
7 4.61 phosphate 514.410 1719 20758 1 -5.46
8 6.08 sulfate 623.284 ) 4170 64079 1 -7.32
9 8.00 oxalate . 505.950 2135 39516 1 -7.41
Totals 3441.136 32670 273188

0 File: 98052661.D10 Sample: CCV 137N20-B
|

8.0
7.0
6.0
5.0
usS 40
3.0

2.0

nitrate
bromide{
l

sulfate
I

fluorid

[ c?ﬂo‘r

oxalate
phosphate |

i

1.0
0.0

-1'0Yllilllll‘llTllllllilli:‘l!!4!!lILI!\IlI1I\[\l\I[

0 1 2 3 4 5 6 7 8 9 10

Minutes

iié6




HMNF-1840 REV. 0
Data Reprocessed On 05/28/1998 13:25:28

Sample Name: S98T001364 Date: 05/28/1998 12:12:15
Data File : F:\DATA\98052661.D13

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

ACI Address: 1 System: 1 Inject#: 13 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

Calibration Volume Dilution Points Rate Start Stop Area Reject

External 1 2121 3000 5Hz 0.00 10.00 30

kkkkkkkkkkERA Nk kkk Kk kv k*k**x Pegk Report: ALl Peaks ¥ ¥ **kkkxxxrdkkkkkkddxkdkrhkr®

Pk. Ret Component * Concentration Height Area Bl. %Delta

Num Time Name ug/ml Code

1 0.85 0.000 469 2654 2
2 1.02 fluoride 447 .824 856 4195 2 0.00

3 1.13 0.000 733 5688 2
4 1.53 chloride 2812.734 3398 18196 1 -3.38
5 1.85 nitrite 45376 .726 35334 206702 1 -2.97
6 3.05 nitrate 91390.754 40922 381960 1 6.90

7 4.08 0.000 30 243 1
8 4.64 phosphate 1502.190 206 2492 1 -4.92
9 6.13 sulfate 2124 .420 809 11301 1 -6.50
10 8.05 oxalate 480.240 79 1344 1 -6.79

Totals 144134.888 82834 634775
File: 98052661.D13 Sample: S98T001364
|
40 nitiite
usS
phosphate sulf‘ate : oxa{late
; .
! !
l[IIiIIYl‘ll!l!{ll?lllYl!>I|'!ITFItI|I|!I1lIi‘IFlI
0 1 2 3 4 5 6 7 8 9 10
Minutes

117




Data Reprocessed On

Sample Name:

S98T001364 DUP

Date:

14
AG4A/AS4A anion column

Rate Start

05/28/1998 12:

24:29

Stop Area Reject

Data File F:\DATA\98052661.D14
Method : C:\DX\METHOD\KIT.MET
ACI Address: 1 System: 1 Inject#:
Analyst Column :
Calibration Volume Dilution Points
External 1 2121 3000

SHz 0.

Detector:CDM-1

khkkkkhkhhkhkhkkkdkhhkhkdhhdrrhddk Peak Report: Al]l Peaksg **kkkkkkdkdkkkhkkhkkhhkkhhhkhkkdd

%¥Delta

-3
-3

-5

-6

.00

.80
.32
.90

.46
-6.
.79

Pk. Ret Component Concentration Height Area Bl.
Num  Time Name ug/ml Code
1 0.85 0.000 520 2988 2
2 1.02 fluoride 475.784 883 4470 2
3 1.13 0.000 760 5793 2
4 1.52 chloride 2722 .164 3344 17603 1
5 1.85 nitrite 45429.418 35197 206943 1
6 3.05 nitrate 90994 .917 40838 380030 1
7 4.07 0.000 30 249 1
8 4.61 phosphate 1397.937 193 2290 1
9 6.13 sulfate 2068.432 734 11035 1
10 8.05 oxalate 549.712 84 1604 1
Totals 143638.365 82583 633005
File: 98052661.D14 Sample: S98T001364 DUP
\
40 nitrite
!
uS
phosrhate sulf‘ate oxallate
i
4II1[‘ITI‘Ivl{l'lllllllIl1}vy\!I\ll\lll.[l]lll\lTl‘
0 1 2 3 4 5 6 7 8 9 10
Minutes
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05/26/98 11:22  T509 372 2929 WESTINGHOUSE 255 MO-924 200W @oo1
o 7, #e 7 MNF-1640 REV. 0
05/20/98 15:38 /r'/ e " hResR 7 YT Page: 1
A-0004-1 . .
LABCORE Data Entry Template for Worklist# 24096

Analyst: J/( fa‘/é. Instrument: ICPOR A S48~ Book# 7ASHIG

Method: LA-505 $51/161 Rev/Mod C-K

‘Worklist Comment. IéP AN-101 (DIRECT)

S Type Sample# R A Test Matrix Group# Project

1 ICV @ICP-QC QC

2 ICB @ICP-QC QC

3 LLS @ICP-QC QC . - . °f

4 ICSA ®ICP-QC QC

5 ICSAB @ICP-QC QC

6 SERDIL §98T001362 0 D @ICP-DO1 LIQUID

7 SAMPLE S98T001362 0 D @ICP-DO1 LIQUID 98000238 AN-101 GRAB1

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-01 ,
MG-D-01 , MN-D-01 , MO-D-01 , NA-D-01 , ND-D-01 NI-D-01 ,
p-D-01 , PB-D-01 , $-D-01 , SB-D-01 , SE-D-01 , Si-D-01 ,
sM-D-01 , SR-D-01 , TI-D-01 , TL-D-01 , U-D-01 V-D-01 .
ZN-D-01 , ZR-D-01-. :

8 DUP $98T001362 0 D @ICP-DO1 LIQUID

9 S (!pp’\) $98T001362 0 D @ICP-DOl LIQUID

::f

1o e G}((/opph) S8 @ICP-0C 0C

11 CCB @ICP-QC QC

12 SAMPLE 898T001363 0 D @ICP-DO1 LIQUID 98000238 AN-101 GRABL

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-01i , CD-D-01 , CE-D-01 Cco-D-01 ,
CR~D-01 , CU-D-01 , FE-D-01 , K~D-01 , LA-D-01 LI-D-01 ,
MG-D~01 , MN-D-01 , MO-D-01 , NA-D-01 , ND-D-01 NI-D-01 ,
P-D-01 , PB-D-01 , S-D-01 , 8SB-D-01 , SE-D-01 SI-D-01 ,
SM-D-01 , SR-D-01 , TI-D-01 , TL-D-01 , U-D-01 V-D-01 A
ZN-D-01 , ZR-D-01

Data Entry Comments: R

w0l sl £ -29-98 Vale T

gy

Mo 7

4
A

/2 Ap

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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05/26/98 11:23

PRy Cer

o509 372 2928

~ .WESTINGHOUSE _. .

>--> MO-824 200W

ooz

RN E- (4D Rev.O

05/20/98 15:38 : Page:
A-0004-1 o
LABCORE Data Entry Template for Worklist# 24096

S Type Sample# R A Test Matrix Group# Project

13 pup 598T001363 0 D @ICP-DO1 LIQUID

14 SAMPLE $98T001364 0 D @ICP-DO1 LIQUID 98000238 AN-101 GRAB1

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-0l , CE-D-0l , CO-D-01 .
CR-D-01 , CU-D-01 , FE-D-01 , K-D-01 , LA-D-01 , LI-D-01 ’,
MG-D-01 , MN-D-Ql , MO-D-01 , NA-D-01 , WND-D-01 , NiI-D-01 ,
P-D-01 , PB-D-01 , S-D-01 , SB-D-01 , SE-D-01 , SI-D-01 ,
S$M-D-01 , SR-D-01 , TI-D-01 , TL-D-01 , U-D-01 , V-D-01 '
ZN-D-01 , ZR-D-01

15 DUP $98T001364 0 D @ICP-D01 LIQUID

16 ICSA @ICP-QC QC

17 ICSAB @ICP-QC QC

18 CCv @ICP-QC QC

19 CCB @ICP-QC QC

K &3 G54y

Final page for worklist # 24096

Analyst Signature

StgTo0136A-L  AAO-RY ) DRSS

Y7700 BEA R0
SI9T00 (B0 10
§9§T00 BLALE 0
$9YT00 360K hetosT
Sigr00 3 AL Qui0- [T

SIg1001343 L0150,

IYYTOUADD L OASNI0
syyroo sy 01510
ST¥TUO (34 ) OLSNO

Data Entry Comments:

Date

kYl
41
kY]
Ji0
S0
JE T
o[
for
fof

Analyst Signature

, dsksingfe v 10086 5571 7001k ooy
i segfer b ad xoue agesr + 7al fhos

Date

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

12
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05/26/98 11:24 2509 372 2929 . _.___ WESTINGHOUSE »>2> M0-824 200W gioo3

MNF-1840 REV. 0
Analysis Report Summary Tue 05-26-98 11:58:49 AM page 1
{# Sample Name File Method Date Time Of;ID Type Mode
1 ICV 980526A ICP2 05/26/98 09:03 DKS Q CONC
2 ICB 980526A ICP2 05/26/98 09:06 DKS Q CONC
3 LLS 980526A ICP2 05/26/98 09:12 DKS Q CONC
4 ICSA 980526A ICP2 05/26/9 09:14 DKS Q CONC
5 ICSAB 980526A ICP2 05/26/9 09:17 DKS Q CONC
6 S98T001362 L 980526A ICP2 05/26/9 09:21 DKS § CONC
7 S98T0013¢ 980526A ICP2 05/26/98 09:25 DKS S CONC
8 S98T0013 D 980526A ICP. 05/26/98 09:29 DKS S CONC
9 S98T0013627A 3 9.:»4 A IEE 2;/]4/[98 09:91 DKS S CONC
10-8987001362=X 052 6A—FCP 057267 G%.ﬁﬁa&s—s—-—eeue—%—m(fy(
T1-S98T00L3 AKX 0526A—ICP 05/26/ 0953 DRS—8———coNe—
12 S98T001362"X 080526A ICP2 05/26/ 10:03 DKS s CONC
3 §98T001362_AX 0526A ICP2 05/26/ 10:08 DKS S - CONC
14 ccv - 0526A ICP 05/26/9 11:23 DKS Q CONC
15 CCB 0526A ICP 05/26/9 11:27 DKS @ CONC
16 $98T001363 980526A ICP 05/26/9 1:31 DKS § CONG
17 S98T001363 980526A ICP 05/26/9 11:34 DKS § - CONC
18 S98T001364 980526A ICP 05/26/9 7 DKS S CONGC
19 S98T0013 980526A ICP 05/26/9 11:41 DS s CONC
20 ICSA - 980526A ICP 05/26/9 45 DKS Q CONGC
21 ICSAB 980526A ICP2 05/26/9 11:48 DKS @ CONC
22 cCcV_1 980526A ICP2 05/26/98 11:52 DKS Q CONC
23 CCB”1 980526A < ICP2 05/26/98 11:55 DKS Q - CONC
. {7 :
P S7E700 13 &
- [44]
ek 151 # 24076 S1T70° 1343
SY8t oLy
: %;/’f«gak S9€ 700 /362
. /962 /
Ma "'(ﬁz:"%L)‘(?_/?’” x/0 = 1017 7
e

ko '74.(> A
/(%‘M: —/3;—#._(_%"_‘ %/Vb=7é.9/
/

8 RE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THE
E@Q%ED/VERLHED THE CALIBRATION/ANALYSIS ON PAGES J2/ TO .
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05/26/98 11:24 D509 372 2929 WESTINGHOUSE. »--> M0-924 200W [@oo4

. _ _ WNF-1840 REV, 0
Analysis Report Averages Tue 05-26-98 11:58:49 AM page 2
# Sample Name Ag Al As B Ba Be
1 10V 4.8502  4.8643  4.9647  4.9163  4.9235 - 4.9961
2 ICB -,00015 58 -.00488 -,00094 00001 .00018
3 LLS 02134 541 19468 .09775 10074 .01079
4 IGSA 00112 245 .44 04757 -.0078 .00227 . 00056
5 ,96771 244,40 03458 -.00385 .47200 .48598
6 S98T001362 L 1.6049 1289.7 -3.3225 3.2026 .02628 .11860
7 §98T001362™ 1.4118 1276.5 -1.9410 2.9193 .012190 . 04981
8 S98T001362 D © 1.3254 1255.¢6 -1.8129 3,0855 .03605 .05214
.9 S98T0013627A 48.077 1315.7 51.591° 54,180 50,067 52.403
ITUTS 100100 L 0L LTIVETT =1 ;\:7&; ,‘;‘,’f"Z lug‘y: W LL3S50 R
11 SO8T00LI6I=AR 4325 5 SELh S 4TS5 kbl b b3 53— iesiog BT
12 S98T001362™X 6.4305 1288.2 -,16068 23657 05428 .3082
13 $98T0013627AX 4892.1 6268.7 5125.5 5056.1 5199.2 5074.6
14 ccv 4.8735 4.8992 5.0486 4.9689 -5 0331 5.0928
15 GGB .00026 .01559 00648 -.00326 .00013 00051
16 S98T001363 7.3555 9376.0 -20.401 9.3276 02214 42946
17 S98T001363 D 8,0564  9484.5 -10.871 9.88 .00772 48525
18 S98T001364~ 8.9245 10016, - 3 10.448 .34829 46700
1% §98T001364 D 8,7016 9973.6 -18.003 12.688 .37968 50411
20 ICSA - .00426  247.26 04823 -.01239 .00232 00074
21 ICSAB .96774 246.41 .02698 -.01660 .48234 .49541
22 ccv_1 4,9223 4.9382 5.0658 5.0223 5.0885 5.1522
23 CCBT1 .00079 .01743 .00139 .00138 .00013 .00046
# Sample Name Bi Ca cd Ce Co Cr
1 ICV © 4.9996  4.8830  4.9183  4.9540  4.8639  4.8070
2 ICB -.00835 -.00240 -.00082 00095 .00145 -.00022
3 1LLs .20521 . 22244 .01013 .208 104217 .02206
4 ICSA -,01539 259.40 .00599 00480 .00538 -.00024
5 .00446  258.55 .94707 .00676 .47132 . 46406
6 S98T00136 3.0788 4.0346 .08542 1.7411 .65748 23.644
7 S98T001362™ -,60038 2.7864 00777 .18996 .01249 23.140
8 5§98T001362 D .33651 2.2422 00059 -.08475 16363 23.105
9 S98T001362"A 52.450 55.391 51.426 51,498 50.742 73.214
10-598T001362=% 18-727—1:7820 T23H48—1-3866 B749T 24655 l{j{y7g
T1-898T001362—A% 4688794750 T—4622 2465304609 F—4664-1
12 598T001362™X -3.5577 3.4795 .08770 1.0484 .735244 24,046
13 S98T001362°AX 5136.1 5200.8 5048.6 5122.8 5010.3 5119.6
14 GOV - 5.0562  4.9829  4.9708  5.0275 4.9205 4.8696
15 CCB .01172 -.00142 -.00018 .00337 -.00037 .00135
16 S98T001363 7.5988 1.8362 -.1157¢ -.42772 11,3273 200.16
17 s98T001363 D -10.706 2.0657 27149  1.7638 1.0305 202.36
18 S98T001364™ -1.0574 3.9808 -.06052 .66842 1.4754  230.24
19 S98TC01364 D .27056 3.6450 -.00934 -.82772 1.4789 229.62
20 ICSA - -.00182 259.85 00717 .01158 .00167 -,00231
21 ICSAB ,01272 259.99 . 95288 .00679 . 47068 46486
22 CCV_1 5.1099 5.0857 ° 5.0306 5.0745 ° 4,9757  4,9313
23 CCBT1 -.02480 .00104 -.00063 .00441 .00319 0072
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05/26/98 11:25 o509 372 2929 . _WESTINGHOUSE s> M0-924 200W @005

vnalysis Report . Averages Tue 05-26-98 11:58:49 AM page 3
# Sample Name Cu Eu Fe 4 La Li
1 1¢cV . 4,7264 .00365 4.7254 4.9949 4.9533 4.9573
-2 ICB .00010 -.00072 .00096 .03637 -.00051 -,00064
3 LLS .01840 -.00047 .10088 164430 10329 .02074
4 ICSA .00330 -.02232 93.165 .20286 -.00442 ,00227
5 ICSAB .47381  -,02003 92.47 14447 -.00432 .96632
6 S98T001362 L .23656 .02297 .60627 708,57 . 24071 .00000
7 S98T001362— .01693 -.01037 .42223 696.01 -.00555 -,01111
8 $98T001362 D .06305 .01678 .60509 680.34 -.03201 534
|3 S9BTO0TI62 A he.1is (03300 49 635 i31i7y  si6e 50 143
TU—Syo ol T L7 o7 TEOHS XS LTA S & TED = L1020 TOIIIT 2~
T1-S98TOOT362=AX 43697 38488 44697 52356 46415 6678 4ﬂg‘z¥7f
12 S98T001362™X ,06532 .13445 .25770 698,98 .02440 -.05536
13 S98T001362_AX 4771.4  4.1801  4900.4 - 5888.2 5111.3 5108.9
14 Ccv - 4,7913 .00369 4.7999 5.0714 5.0308 4.9767
15 CCB .00029 -.00042 .00076 .12479 .00004 -.00053
16 S98T001363 .30671 -.33009 3.2334  3030.3 -.25450 -.34698
17 $98T001363 D 39748 -.36363 3.5762  3062.6 3769 -.26016
18 S98T001364~ .25125 -.23872 3.5345 3707.5 -.1879 -.30374
19 S98T001364 D 8305 -.18120 3,4632 3662.0 -.27589 -.08716
20 ICSA 00392 -.02030 93.490 .17125 -.00320 .00162
21 ICSAB .48331 -.01916 93.289 12150 -.00414 .98060
22 GCV_1 4.8363 .00419 4.8486 5.1309 5.0841 5.0322
23 CCBT1 : .00071 -.00015 .00101 .12272 .00020  -.00021
# Sample Name Mg Mn Mo Na Nd Ni
1 ICV 4,9856  4.8361 8999 5.1432 4 44,8980
2 ICB .00821 -.00017 00373 1186 -.00009 00328
3 LLS ,21939 .01923 .10204 21916 20297 04186
4 ICSA 255.18 -,00619 -.0 195, 00301 ~-.00885
5 ICSAB 253.65 44963 -.01528 196.20 -,00005 21
6 S98T001362 L 4.0760 0130 3.508 19717. 34800 1.6124
7 S§98T001362™ .78391 -,00342 3.5500 19419, ~.23586 01741
8 s98T001362 D .53497 © ,00787  3.4387 1887 08058 13065
9 89 T0013(2 A 51.626 49,553 55.154 19164, 51.168 50.53
o-Ssaz00tierx —prboi———brehe—3 2505 —Bo0de ——nbese——eiare —ylo
L oF J.UUJ.J & AN hid L L UL T FOLLTY e LV FXILL BULT T
12 S98T001362™X 5,.6961. ,04896 3.9081 19628 57474 1.489%
13 S98T001362_AX 5301.9 5069.9 5017.7 24827, 4974.7 5069.0
14" GCV 5.0397 4,8904 4.9580 5.1650 5.0013 4.9516
15 GCB .01490 -.00002 ,00342 .00107 00039 00117
16 S98T001363 1.65%4 -.09532 28.466 105230. 32319 60601
17 S98T001363 D 5.6520 -.07259 29.031  106040. 36849 2.39
18 S98T001364 3.8174 -.03505 33.798 123540. 16860 1.7353
19 S98T001364 D 2.6254 -.01071 32,734 122640. 33835 1.4566
2 SA 256.98 -.00668 -.01508 196.71 00086 ~-.00473
21 ICSAB 255.73 . 45047 -.01736 L 5 00164 93828
22 CCV 1 5.0763 4 9504  5.0137 5.2243 5,0448 . 0344
23 CCBT1 00964 00000 .00264 . 00590 00197 -.00011

123



HFU-Hf

05/26/98 11:26 2509 372 2929 . WESTINGHOUSE > M0O-924 200W
MNF-1640 REV. 0
Analysis Report Averages Tue 05-26-98 11:58:49 AM page 4
{## Sample Name P Pb s Sb Se Si
1 IcV 4.8888 4.7833  4.9413 4,873 4,6394  4.9466
2 ICB .01169 -.0007¢ ,01405 .0002 .00918 . 00086
3 LIS .39932 .21574 .19720 .09473 .19293 Q.13789
4 ICSA .02217 .04273 .00464 .00867 .04167 00038
5 ICSAB .02125 .99194 .01239 .00526 .05539 -.00208
-6 8S98T001362 L 54.683 5.6945 84,561 2.6776 4.5434 17.375
7 $98T001362™ 52.631 3.7940 82.946 .59464  2.2525  17.000
8 S98T001362 D 52.257  3.,3193 1.178  -.01526 2.3811% 16.776
8 59870013674 105:76 33457 13346 91826 53833 69229
13-5987001369=A% 55880——bbhF0—leblebrI— 4565 6— 4B ik-D——4GBBLL
12 S98T001362"X 51.799 3.8633 82.739 -1.8936 11.071 20,127
13 S98T001362_AX 5075.1  5107.1 5036.7 5070.2 4938.9 5125.1
14 GGV - 4.9245  4.8305  4.9602 4.9483  4.6399 4.9813
15 CCB .01408 .00086 .01132 .00303 .01954 -.00026
16 8987001363 479.53 23.521 694.44  -.50895 20.460 32.236
17 $98T001363 B 500.13 26.746 702.51 -.9297 20.110 33.901
18 S98T001364™ 552.98 34.802 807.74 -.04667 22.876 38.521
19 S98T001364_D 549,47 35.395 °814.80 -.03305 21.909 0.928
20 ICSA .02479 .01556 -.0029 -.00873 .05103 -.00410
21 ICSAB 03151 98536 -.00570 .00477 04673 -.00651
22 GCV_1 9584 4.,8895 5.0170 4.9962. 4.7257 5.0342
23 CCBT1 01348 .00207 .00543 .00280 .02962 00233
# Sample Name Sm Sr Th Ti T1 U
1 IcV 4.8616 4.9632 .17660 Q4.4606  4.79%0  9.6120
2 ICB -.01242 -.00022 .00725 -.00020 .01402 ~-.04042
3 LLS 19191 .02050 .01507 .02101 3204 .45533
4 IGSA -.01630 -.00276 0040 00164  -.03625 -,08301
5 -.01915- -.0027 00398 00165 00550 -.08139
6 S98T001362 L ~-.51604 -.01177 7580 .12824 1.4147 - -.15684
7 S98T001362 -.35128 .00676 45966 -.02318 1110 1.4122
8 S98T001362 D .00142 .00895 .21281 ,02285 -.02296 3.2162
9 S98T0013627A 50.292 51.441 3197 46 585 49 963 101.00
~11—598%001-362
12 598T001362
13 S98T001362
14 GCV -
15 CCB
16 S98T001363
17 S98T001363
18 S98T001364
19 S98T001364
20 ICSA
21 ICSAB
22 ¢CV 1 E
23 CCB”1 200443 -.00004 .01085 .00027 .00595 - 01518
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065/26/98 11:28 o509 372 2929 . FESTINGHOUSE »--> MO-924 200W @oo7

. MNF-1840 REV. 0
“Analysis Report Averages . Tue 05-26-98 11:58:49 aM page 5
# Sample Name v Y Zn Zr
1 IcV 5.0112 .00657 5.,0270 4.9494
2 ICB -, 0 5 -.00060 -.00012 -.00148
3 LLS 76  -.00019 ,01980
4 ICSA .00233 00732  -.00323 -.00184
51 .46989  .00724 92956  -.00250
6 S98T001362 L 03476  -.03989 .11924  -.12259
7 S98TQ01362™ -.02711 -.01658 - .10485  .01370
8 S98TQ01362 D . 04479 -.00 .17031 08061
3 Ssemoonséaa 52,765 0603 53342 5181
11-S08TO0136IAK oot Ga8ii 44084 —4383.5. M SN
12 S98T001362™X ,35272 .07847 ,37533 -.06138
13 S98T0013627AX 4995.0 6,9053 4732.8 4984 .3
CCV - 5.0812 .00666  5.0539 5.0217
15 c¢C -.00072 -.00030 .00020 -.00086
16 $98T001363 -.77190 -.21875 .06625 -.10389
17 S98TC01363_D -.70442 -.25014 .1782 -, 24401
18 $98T001364 -.57075 -.15736 .7434 .01098
19 $98T001364_D -.35917 -.12872 .7857 .20747
20 ICSA - .00038 .00663 -.00257 -.00479
21 ICSAB .47296 .00680  ,92336  -.00471
22 CGV_ 1 5.1400  .00670 5.1014  5.0741
23 GCB”1 -.00036 -.00015 -.00038 -.00079
451478
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. : MNF-1840 REV. 0

ottt JOSR2A TR
05/26/98 07:02 Page:

“ 1 LABCORE Data Entry Template for Worklist# 24204
Analyst: 3. Coéefed. Tnstrument: ICPMSI Book# 2/ M40 -2

Method: LA-506-101  Rev/Mod ___#Z~©
Worklist Comment: ICP/MS AN-101 GRAB (DIRECT) -

S Type sample# R A Test Matrix Group# Project
1 ICV @MsU238 QC
_g? ICB il soPTEoldéS @MSU-Al LIQUID
22-SF7 g e
Ha%rr——*sgmms-—o— @MSU-AL LIQ’fJI it.‘%hé’aﬁ*
4 SAMPLE $98TO01365 0 @MSU-Al LIQUID =~ "7 ‘98000238 AN-101l GRABIL

Analytes Requested: U233-Al ;‘J.J?A34—Al‘ , U235-A1 , U236-A1 , U238-Al1

5 pUp $98T001365 0 @MSU-AL LIQUID
6 SPK 598T001365 0 @MSU-AL LIQUID. 1
7 SAMPLE $98T001366 0 - @MSU-AL LIQUIR 98000238 AN-101 GRABL

Analytes Requested: U233-Al , U234-Al , U235-Al1 , U236-Al , U238-Al
8 DUP ’ $98T001366 O @MSU-Al LIQUID

$ SAMPLE - $98TO01367 © @MSU-Al LIQUID )98000238 AN-101 GRABL
Analytes Requested: U233-Al , LI-Z_B'Q‘-AZL: o 3,;7;?}3-,5¢-A1 , U236-A1 , U238-Al

10 pUp §$98T0Q1367 0 @MSU-Al  LIQUID T T
N

11 CCv . @MS8U238 QC

12 CCB . @MSU-AL LIQUID

Final page for workhst # 24204
Valinat o

=273 )fc_j% & f/&?/fk

st Signature Date ) Lo ‘ Analyst ngnature ¢Date
SPETO0IZES | fert- - OBIif ot DA

1265~ 8 el Loy cO2f iy %o 20
365K Lo B i 2ot (0Zay L ) (90!0
SS§7e0 185 e ;o ooye YO0
266 O PO rmf F X414
‘ P A~ Ot o /—zo
Data Entry Cominents: il V4444
SSPTEOIZE . ATAl Aot — <@ AP ~By T e ver
LIE72-D ABSeA gDt — DRy —R—T LEXLY
ST IES (o Sosl~ S OR T~ S Zoe Roo 5O

8 = Worklist Slot Number, R = Replicate Number, A = Altquot Code,
1426



worklistdata2 Version 2.0 09/30/98 HNF-1640 REV. 0 Page: 1
10/19/98 14:42

LABCORE Completed Worklist Report for Worklist# 24204

Analyst: big Instrument: ICPMS1 Book#: 7/f10F
Method: LA-506-101  ReviMod __ &
Worklist Comment: ICP/MS AN-101 GRAB (DIRECT)

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

1 Iev ° @Msu238 U238 ac 0.020 2.07e-02 103.500 % Racovery
2 ICB [ @MSU-Al U233-Al LIQUID 1 <3.22e-6 ug/ml,

2 Ic ° @MSU-A1  U234-A1 LIQUID 1 <5.89e-6 ug/mL

2 1cB ° @MSU-AL U235-Al LIQUID 1 <5.25e-6 ug/mL

2 1CB ° @MSU-AL  U236-Al  LIQUID 1 <3.25e-6 ug/mL

2 ICB [ @sU-A1 U238-A1 LIQUID 1 <§.44e-6 ug/mL

3 SAMPLE  S98T001365 0  @MSU-A1 U233-Al LIQUID N/A_ < 1.291e-02 1.29e-002 ug/amlL

3 SAMPLE $98T001365 0 @MsSU-Al U234-A1 LIQUID N/A < 2.360@-02 2.36e-002 ug/mL

3 SAMPLE S98T001365 0 @4SU-A1l U235-A1 LIQUID N/A < 2.105e-02 2.10e-002 ug/mL

3 SAMPLE  S98TO01365 © @MSU-AL U236-Al LIQUID N/A < 1.302e-02 1.30e-002 ug/mL

3 SAMPLE 898T001365 O @MsU-Al U238-Al LIQUID N{A 2.498e+00 2.58e-002 ug/mL

4 DUP S$98T001365 0 @4sU~A1l U233-A1 LIQUID <l.29e-2 <l.29e-2 RPD

4 DUP $S98T001365 0O @MSU-A1 U234-Al LIQUID  <2.36e-2 <2.36e-2 RPD

4 DUP S598T001365 0 @MSU-A1l U235-Al LIQUID <2.10e-2 <2.10e-2 RPD

4 DUP S98T001365 O  @MSU-Al U236-a1 LIQUID  <1.30e-2 <1.30e-2 RED

4 pup 898T001365 O eMsU-~Al U238-A1  LIQUID 2.50e+00 2.57e+00 2.761 RPD

5 SPK S98T001365 © @MSU-AL U233-Al  LIQUID N/ﬁ 9.81e-05 % Recovery
5 SPK S9BTOOL365 0  @MSU-Al U234-Al LIQUID N/A 5.16e-03 % Recovery
5 SPK $98T001365 © @MsU-AL  U235-Al LIQUID N/,Q 5.66a-01 % Recovery
5 SPK S98T001365 0 @MSU~A1 U236-A1 LIQUID Nk 1.12e-02 % Recovery
5 SPK S98T001365 0 @SU-A1 U238-Al LIQUID 80.2 8.03e+01 100.125 % Recovery
6 SAMPLE  S98T001366 0  @MSU-AL DU233-Al LIQUID N/A __< 5.29le-02 $.29@-002 ug/mkL

6 SAMPLE 898T001366 O @MsU~Al U234-Al1 LIQUID NZA < 9.876a-02 9.68e-002 ug/mL

6 SAMPLE  S98T001366 © @MsU-A1 U235-A1 LIQUID N/A__< 8.629e-02 8.63e-002 ug/mbL

€ SAMPLE  S98T001366 0 @MSU-A1  U236-Al LIQUID N/A _< 5.340e-02 5.34e-002 ug/mb

6 SAMPLE  S98TO01366 0  @MSU-A1 U238-Al LIQUID N/A 1.358e401 0.106 ug/mL

7 DUP S98T001366 0 @MSU-A1  U233-Al LIQUID  <5.29e-2 <5.29e-2 RED

7 pup $98T001366 0 @MSU-A1 U234-Al LIQUID  <5.68e-2 <9.68e-2 RPD

7 pUP S98T001366 0 @1SU-A1 U235-A1 LIQUID  <8.63a-2 9.54e-02 RED

7 DUP $98TO01366 0O @MSU-A1 U236-A1 LIQUID  <5.34e-2 <5.34e-2 RED

7 pUP $98T001366 0 @MSU-A1  U238-Al LIQUID 1.36a+01 1.48e+01 8.451 RPD

8 SAMPLE 898T001367 © @4SU-A1 U233-A1 LIQUID N/A < 5.291le-02 5.29@-002 ug/mL

8 SAMPLE  S98T001367 © @MSU-AL U234-A1 LIQUID N/A__< 9.676e-02 9.68e-002 ug/mL

8 SAMPLE  S98TO001367 0 @MsuU-al U235-Al  LIQUID N/A 1.019e-01 8.63e-002 ug/mL

8 SAMPLE S98TO01367 O @MsSU-A1 U236-A1 LIQUID N/A < 5.340e-02 5.34e-002 ug/mL

8 SAMPLE  S98TP01367 O @MSU-A1  TU238-Al LIQUID N/A 1.495e401 0.106 ug/mt

9 pUP S98T001367 0O @MSU-A1 U233-Al LIQUID  <5.29e-2 <5.29e-2 RPD

9 DUP S98T001367 © @MSU-Al U234-Al LIQUID <9.68e-2 <9.68e-2 RPD

9 pup S98T001367 0 @MSU-Al U235-A1 LIQUID  1.02e~01 9.70e-02 5.025 RPD

9 pUP $98T001367 0 @MSU-A1 U236-Al LIQUID  <5.34e-2 <5.34e-2 RPD

9 DUP S98T001367 O @MSU-Al  U238-A1 LIQUID 1.4%9e+01 1.48e+01 0.673 RPD

Units shown for QC (BLK/BKG) may not reflect the actual units.
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worklistdata2 Version 2.0 09/30/98

10/19/98 14:42

HNF-1640 REV. 0 v
LABCORE Completed Worklist Report for Worklist# 24204

Page:

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit —.
10 ccv o eMsu238 U238 Qc 0.020 2.00e-02 100.000 % Recovery
11 cCB ] @MSU-Al U233-A1 lEaIQVID 1 <3.22e-6 ug/mL
11 CCB o @MsSU-Al U234-Al LIQUID 1 <5.89e-6 ug/ok
11 ccB 0 @4SU-AlL U235-A1 LIQUID 1 <5.25e-6 ug/mL
11 cCB [ &4SU-A1 DT236-Al LIQUID 1 <3.25e-6 ug/mL
11 ccB L] @MsU-Al  U238-Al LIQUID 1 <6.44e-6 ug/mL

Final page for worklist# 24204
Analyst Signature Date Analyst Signature Date

e %«7 /o 17/ 5

Reviewer Signature

Date

Units shown for QC (BLK/BKG) may not reflect the actual units.
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ICP MS Parser a HNF-1640 REV. 0

ISO_U Method —Definitiohs and Calculations

Data file réquircments:
The method in each section is identificd by the ling:
Mecthod=ISO_U

The background is identificd by the linc:
Comunent=background
or
Comment=BACKGROUND
" The first two sections of the file will contain the background mformatxon

If Modc—IR then the avg column in the Results section contains xsolopc ratio values. If Mode=CONC,
then the avg column contains concentration values for U235 and U238 in ppb: the rest are IR values.

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

Concentration calculation: :

If the analyte is not U235 or U238, then the cqleu]atlon for each analyte is as follows:

concentration(analyte) = concentration ( U2‘15) = [ IR(analyte) - BackgroundiR(analyte) |
[ IR(U235) - BackgroundIR(U235) 1* 10000

U235 and U238 results are_ divided by /I/OO() to convert the units to ppm.

" Detection Limit calculation :

If the result is less than the detection limit. then the result is rephccd by the dclecuon limit and the range
. field is set to ‘<’ )

The detection limit for all analytes is:
Detection Limit = 15 * Background stddev(analyte x) * {ICV Concenlr'luon(UZSS)l
(analyte x) ( {ICV IR(U235)] - [BackgroundIR(U235) ] ) * 1000

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

Spike results will only be calculated for U238.
The sample contribution to the spike is calculated by the same method used for the Actinide method.
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Analysis Report

Method: MS_TUNE
Comment :
Run Time:

Elem
Line
Units
Avg
Stddev
$RSD

#1
#2
#3
#4
#5
#6
#7
#8
#9
#10

HNF-1640 REV, 0
05/27/98 10:01:18 page 1

Sample Name: ms-tune Operator: bijg

10:00 Type: Unk Mode: INT Corr.Fact: 1.000000

In([115)
115/pulse
Cts/8
137700.
2502.
1.818

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

S8
/4gu-//t>( €%

W. e 2207

fork # YOSAPATFT

SSpTeo r2657, /1566 226 2>

GIST/CHEMIST THAT
CHEMICAL TECHNOLO >
SIGNATURE ABOVE RE?EES(:?SSRAT\ON/ANALYS!S ON PAGES

COMPLETED/VERIFIED
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. .o MNF-1640 REV, 0
Analysis Report 05/27/98 10:03:30 page 1

Method: MS_TUNE Sanple Name: ms-tune Operator: bjg
Comment ; .

Run Time: 05/27/98 10:02 Type: Unk Mode: INT Corr.Fact: 1.000000
Elem In(115]

Line 115 /pulse

Units cts/8

Avg 133900.

Stddev 2452,

$RSD 1.831

#1 137200.

#2 131600.

#3 131900.

#4 135200.

#5 137500.

#s6 132800.

#7 135700,

#8 132400.

#9 131200.
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HNF-1840 REV. 0

Analysis Report 05/27/98 10:17:31 : page 1

Method: ISO U Sample Name: blank Operator: bijg

Comment : background

Run Time: 05/27/98 10:16 Type: Unk Mode: IR Corr.Fact: 1.000000
Elem U_[233] U_[234] U_[235] U_[236] U_[238]
Line 233 /pulse 234 /pulse 235/pulse 236/pulse 238/pulse
Units Cts/S Cts/S Cts/S cts/sS Cts/S
Avg .8205 .8230 .7503 .7345 2.148
Stddev .1086 .198¢ L1771 .1096 .217
%RSD 13.23 24.13 23.60 14.9%2 '10.12
#1 .9872 . 7404 .8814 .8109 2,045
#2 .8554 .7129 .4990 .7841 2.424
#3 .7028 .5974 L6325 L7373 2.214
#4 .7987 1.017 .9076 .5446 2.215
#5 .7586 1.048 .8309 L7947 1.842
Int. std. Ir[193]

Line 193 /pulse

Units Cts/S

Avg 14.010

Stddev .202

%RSD 1.4412

#1 14.182

#2 14.028

#3 14.229

#4 13.772

#5 132.841




. . HNF-1640 REV. 0
Analysis Report 05/27/98 10:17:38 ’ page 1

Method: ISO_U Sample Name: blank Operator: bjg
Comment : background

Run Time: 05/27/98 10:16 Type: Unk Mode: CONC Corr.Fact: 1,000000
Elem U_[233) U_[234] U_[235] U_[236] U_[238]
Line 233 /pulse 234/pulse 235/pulse 236 /pulse 238/pulge
Units ppb ppb ppb ppb ppb
Avg .8205 .8230 .0002 .7345 .0003
Stddev .1088 .1986 .0003 .1096 10008
$RSD 13.23 24.13 i48.1 14.92 173.6
#1 .9872 .7404 L0005 .8109 .0000
#2 .8554 L7129 -.0003 . 7841 .0009
#3 .7028 .5974 .0Q000 L7379 .0004
#a .7987 1.017 L0005 .5446 ' .0004
#5 .7586 1.048 .0004 .7947 -.0004
Int. Std. Ir{193]

Line 193 /pulse

Units Cts/S

Avg 14.010

Stddev .202

%RSD 1.4412

#1 14.182

#2 14.028

#3 ' 14.229

#4 13.772

#5 13.841
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Z‘maly‘sis Report ““-I -1640 RE%'an/27/98 10:19:46 page 1

Method: ISO_U Sample Name: iso_u Operator: bjg

Comment : check standard 100 ppb

Run Time: 05/27/98 10:18 Type: Unk Mode: IR Coxr.Fact: 1.000000
Elen U_[233) U_[234] U_[235] U_[236] U_[238]
Line - - 233/pulse 234 /pulse 235/pulse .236/pulge 238/pulse
Units Cte/s Cts/s Cts/8 cts/S Cts/S
Avg 7.188 4,228 370.9 8.499 46160.
stddev .363 .483 10.8 .818 864 .
%RSD 5.059 11.43 2.924 9.627 1.872
#1 7.059 4.612 364.7 8.052 459%10.
#2 6.3926 3.445 361.6 8.738 45910.
#3 7.542 4.124 383.4 g9.102 47690 .
#4 6.800 4.341 382.1 9.296 45690.
#5 7.5%8 4.617 362.9 7.307 45600.
Int. Std. Ir[193]

Line 193 /pulse

Units ces/s

avg 13.841

Stddev L262

%RSD , 1.8939

#1 14.085

#2 14.077

#3 13.458

#4 13.823

#5 13.754
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MNF-1640 REV. 0

Analysis Report 05/27/98 10:19:53 page 1
Method: ISO U Sample Name: iso_u Operator: bjg
Comment : check standard 100 ppb

Run Time: 05/27/98 10:18 Type: Unk Mode: CONC Corr.Fact: 1.000000
Elem U_[233] U_[234] U_[235] U_[236] U_[238]
Line 233 /pulse 234 /pulge 235/pulge 236/pulse 238/pulse
Units ppb ppb ppb ppb ppb
Avg 7.185 4.228 . 7294 8.439 98.77
Stddev .363 | .483 .0214 .818 '1.85
¥RSD 5.059 11.43 2.929% 9.627 ©1.873
#1 7.059 4.612 L7171 8.052 98.23
#2 6.926 3.445 L7111 8.738 98 .23
#3 7.542 4.124 .7540 9.102 102.0
#4 €.800 4.341 L7514 9.296 97.77
#s 7.598 4.617 .7136 7.307 97.58
Int. Std. Ir[193]

Line 1383 /pulge

Units Cts/S

Avg 13.841

Stddev .262

%RSD 1.8939

#1 14.085

#2 14.077

#3 13.4658

#4 13.823

#5 13,754
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HNF-4640 REV. 0

Analysis Report 05/27/98 10:34:00 page 1
Method: ISO_U Sample Name: icv Operxator: bjg

Comment: direct

Run Time: 05/27/98 10:32 Type: Unk Mode: IR Corr.Fact: 1.000000
Elem U_[233] U_[234] U_{235] U_[236] U_[238]
Line 233 /pulse 234 /pulse 235/pulse 236 /pulse 238/pulse
Units Cts/S Cts/s Ctg/8 Cta/s Cts/S
avg 2.032 1.167 34,46 4.021 9673 .
Stddev .332 - .336 1.02 .432 170.
%RSD 16.36 28.75 2.954 10.68 1.759
#1 1.8B398 . 1.110 33.26 3.724 9753 .
#2 1.929 1.251 35.09 4.073 9837.
#3 1.772 .6381 34.60 4.218 9555.
#4 1.945 1.548 33.63 4.645 9784 .
#s 2.614 1.289 35.73 3.544 9436.
Int. Std. Ir[193]

Line 193/pulse

Units Cts/S

aAvg 13.983

Stddev .079

¥RSD - ' 56733

#1 13.965

#2 13.994

#3 14.108

#4 13.885

#5 13.966
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HNF-1840 REV. 0

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

Method: ISO U Sample Name: icv Operator: bjg
Comment : direct

Run Time: 05/27/98 10:32 Type: Unk Mode: CONC Corxr.Fact: 1.000000
Elem U_[233] U_[234] U_[235] U_{236] u_[238]
Line . 233/pulse 234/pulse 235/pulse 236 /pulse 238 /pulse
Units . ppb ppb pprb ppb PPb
Avg 2.032 1.167 .0666 4.041 20.69
Stddev .332 .336 .0020 .432 . , 36
%RSD 16 .36 28.75 3,008 10.68 1,759
#1 1.898 1.110 .0643 3.724 20.86
#2 1.929 1.251 .0673 4.073 21.04
#2 1.772 L6381 _0669 4.218 20.44
#4 1.945 1.548 L0650 4.645 20.93
#5 2.614 1.289 0691 3.544 20.18
Int. Std. . Irfi93)

Line 193/pulse

Units cts/s

Avg '13.983

Stddev ’ .079

%$RSD .56733

#1 13.965

#2 13.3894

#3 14.105

#4 13.885

#5 13.966
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MNF-4640 REV. 0

Analysis Report

05/27/98 10:40:31 page 1
Method: ISO U Sample Name: icb Cperator: bjg
Comment : direct
Run Time: 05/27/98 10:39 Type: Unk Mode: IR Corr.Fact: 1.000000
Elem u_[233] U_[234] U_[235] U [236] U_[238]
Line 233 /pulse. 234/pulse 235/pulse 236/pulse 238/pulse
Units Cts/S Cta/s Cts/S Cts/sS Cts/S
Avg L7774 .6490 L7911 .6988 1.900
stddev .182s5 .2035 .0533 L2521 .203
%R8D 23.48 31.35 6.738 36.07 10.69
#1 .5579 L4533 .8369 .5231 1.569
#2 .808S . 9555 .8452 _4777 1.911
#3 .6248 L6615 L7351 1.103 2.021
#e .9109 .7007 L7357 L7707 2.102
#5 .9848 .4742 .8025 .6201 1.887
Int. Std. Ir (193]
Line 133 /pulse
Units Cts/s ‘
Avg 13.906
Stddev .368
%$RSD 2.6456
#1 14.339
#2 12.606
#3 13.604
#4 14.272
#5 13.708

36



HNF-1640 REV. 0

Analysis Report ' 05/27/98 10:40:37 page 1
Method: IBO_U Sample Name: icb Operator: bjg
Comment: direct )

Run Time: 05/27/98 10:39 Type: Unk Mode: CONC Corr.Fact: 1.000000
Elem U_[233] U_[234] U_[235] U_[236] U _[238]
Line 233 /pulse 234/pulse 235/pulsge 236 /pulge 238/pulse
Units ppb pPpb ppb ppb prb
Avg L7774 L6490 .0003 .6988 -.0003
sStddev .1825 .2035 L0001 L2521 .0004
%$RSD 23.48 31.35 33.25 36.07 165.6
#1 .5579 .4533 .0004 .5231 -.0010
#2 .8085 . 9555 .0004 .4777 -.0002
#3 .6248 L6615 .0002 1.103 .0000
#4 .9109 .7007 .0002 L7707 .0002
#5 .9848 .4742 .0003 L6201 -.0003
Int. Std. Ir[193]

Line 193/pulse

Units Cts/s

avg 13.906

Stddev .368

$RSD 2.6456

#1 14.339

#2 13.6086

#3 13.604

#4 14.272

#5 13.708
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Analysis Report

Method: ISO_U
Comment : 4010 df

Run Time: 05/27/98

Elem U_[233]
Line 233/pulse
Unite Cts/S
Avg L7138
Stddev .0832
%¥RSD 13 .06
#1 .7677
#2 .6285
#3 17808
#4 L7949
#5 .5976
Int. std. Ir[193]
Line 193 /pulse
Units Cts/S
AVg 13.282
Stddev 443
%$RSD 3.3358
#1 13.678
#2 13.525
#3 13.448
#4 13.209
#5 12.550

Sample Name:

10:49 Type: Unk

U_[234)
234 /pulse
Cts/sS
.7370
.1753
23.78

1.024
-6654
.5577
6814
.7570

MNF-1640 REV. 0

05/27/98 10:51:20

s98t001365

Mode: IR

u_[235]
235/pulse
Cts/S
2.787

. 265
9.489

.888
.329
.012
.839
.869

NN W NN

138

Corr.Fact:

U_[236]
236/pulse
Cts/S
L7121
.2353
33.05

.8042
.48086
6321
.5678
1.076

page 1

Operator: bjg

1.000000

U_[238]
238/pulse
Cts/s
293.2

7.5

2.574

284.
2380.
292.
294.
304.

o ® 3O O



. MNF-1640 REV. 0

Analysis Report 05/27/98 1110:51:31 page 1
. !
Method: ISO_U Sample Name: s98t001365 Operator: big
Comment: 4010 df )
Run Time: 05/27/98 10:49 Type: Unk Mode: CONC Corr.Fact: 1.000000
Elem U_[233] U _[234] U_[235] u_[236] U_[238]
Line 233 /pulse 234 /pulse 235/pulse 236/pulse 238/pulse
Units PPb PPb ppb ppb ppb
Avg L7139 L7370 .0042 L7121 .6230
Stddev .0932 L1753 .Q00s L2353 L0161
%$RSD 13.06 23.78 12.26 33.05 2.591
#1 . .7€77 1.024 .0044 .8042 .6033
#2 .6285 .6654 .0033 .4806 .6161
#3 .7808 .5577 .0047 L6321 .62189
H#4e L7949 .6814 .0044 .5678 .6265
#5 .5976 .7870 .0044 1.076 . .6474
Int. std. Ir[193]
Line 193/pulse
Units Cts/s
Avg 13.282
stddev .443
£ Yo/2

¥RSD 3.3356 .z O 232 F Y

2
#1 13.678 . g 4982t :f_’
#2 " 13.525
#3 13.448 )
#4 13.209 « 2.uff Sk~
#5 12.550 -~

4139



HNF-1640 REV. 0

Analysis Report : 05/27/98 i0:54:04 page 1

Method: ISO U Sample Name: s98t001365_d Operator: bjg

Comment : 4010 &f .

Run Time: 05/27/98 10:52 Type: Unk Mode: IR ’ Corx .Fact: 1.000000

Elem U_[233] U_[234] u_(235]] U_[236] U [238]

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

Units Cts/sS : Cts/S Cts/S cts/s Cts/S

Avyg .5282 .5510 2.39 .8494 302.0

stddev .1163 .1492 .514 L0727 212.0

%$RSD 22.02 27.08 21<2% 8.560 3.642
1

#1 L6615 .6226 2.218 .8561 302.0

#2 .6137 .5728 2.087 .s001 . 315:1

#3 .5095 .6271 1.920 .9014 284.9

#4 .4942 .2883 3.213 .8649 306.6

#5 .3623 .6240 2.536! L7245 . 301.a

Int. std. Ir{193] . '

Line 193 /pulse

Units Cts/s’

Avg . 12.478

Stddev .316

$RSD - 2.5332

#1 12.849

#2 12.221

#3 12.758

#4 12.140

#5 12.422
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PRF-1040 REV. 0

Analysis Report 05/27/98 10:54:10 page 1
Method: ISO_U Sample Name: 898t001365_d Operator: bjg
Comment: 4010 &£

Run Time: 05/27/98 10:52 Type: Unk Mode: CONC Corr.Fact: 1.000000
Elem U_[233] U (234] U_[235] U_[236] U_(238]
Line 233 /pulse 234 /pulse 235/pulse 236 /pulse 238 /pulse
Units ppb ppb ppb ppb ppb
Avg .5282 .5510 .0035 .8a94 .6418
stddev .1163 .1492 .0010 L0727 L0235
$RSD 22.02 27.08 28.91 8.560 3.666
#1 L6615 L6226 L0031 .8561 .6419
#2 L6137 .5728 .0029 .9001 .6698
#3 .5095 L6271 L0025 .5014 L6053
#4 .4942 .2883" L0051 .8649 L8516
#5 .3623 .6440 .0038 .7245 .6405
Int. sStd. Ixr[193]

Line 193/pulse

Units Cts/s

Avg 12.478

Stddev .316

$RSD 2.5332

#1 12.849

#2 12.221

#3 12.758

#4 12.140

#5 12.422
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MWNF-1840 REV. 0

Analyéis Report 05/27/98 10:55:08 page 1
Method: ISO U Sample Name: s98t001365_a Operator: big

Comment: 4010 df

Run Time: 05/27/98 10:57 Type: Unk Mode: IR Corr.Fact: 1.000000
Elem U_(233] U_[234] U_I[235) U_[236] U_(238]
Line 233 /pulse 234/pulse 235/pulse 236 /pulse 238/pulse
Units Cts/S Cts/8 Cts/8 Cts/S Cts/S
Avy .8329 1.476 72.31 2.152 9651 .
stddev .1826 .378 2.34 .323 358.
$RSD 21.93 25 .58 3.238 15,01 3.708
#1 L9252 1.207 72.01 2.333 - 9838,
#2 .8%508 1.665 72.93 1.665 9621.
#3 1.058 2.041 69.69 2.494 9516 .
#4 .6329 1.345 75.90 2.255 101z0.
#5 L6575 1.122 71.01 2.011 9161.
Int. Std. Ir[193]

Line 193/pulse

Units Cts/8

Avg 12.828

Stddev .305

$RSD 2.3768

H#1 12.430

#2 12.910

#3 13.230

#e 12.641

#S 12.827
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HNP-1640 REV. 0

Analysis Report 05/27/98 10:59:18 page 1
Method: ISO U Sample Name:'598t001365_? Operator: big
Comment: 4010 df

Run Time: 05/27/98 10:57 Type: Unk Mode: CONC Corr.Fact: 1.000000
Elem U_[233] - U_[234] U_{235] U [236] U_[238]
Line 233/pulse 234 /pulse 235 /pulse 236 /pulse 238 /pulse
Units PPb ppb ppb ppb ppb
Avg .8329 1.476 . .1412 2.152 20.65
stddev .1826 .378 .0046 .323 .77
RSD 21.93 25.58 3.267 15.01 3,708

#1 .9252 1.207 .1406 2,333 21.05

#2 .8908 1.665 .1422 1.665 20.58

#3 1.058 2.041 .1360 2.494 20.386

#4 .63238 1.345 1483 2.255 21 .64

#S L6575 1.122 .1386 2,011 19.60
Int. Std. Ir (193]

Line 193/pulse

Units cts/s

Avg ) 12.828

sStddev .305

%RSD 2.3768 é?fﬁ< . s

#1 12.430 Uy ~ M g = /70 //
#2 12.910 >

#3 13.230

#4 12.641

#5 12.5%27
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Analyéis Report

Method: IS0_U
Comment: 16441 4af
Run Time: 05/27/98

Elem U_[233]
Line 233/pulse
Units ces/S
Avg .6808
Stddev .1542
%¥RSD 22.65
#1 - .4368
#2 7781
#3 6181
#4 73871
#5 ' .7738
Int. Std. Ir[193]
Line 193/pulse
Units Cts/s
Avg 12.871
Stddev .551.
%RSD 4.2779
#1 13:73¢
#2 12.852
#3 12.943
#a 12.546
#5 12.277

11:05 Type: Unk

U_(234]
234/pulse
Cts/S
.6980
1507
21.59

.7644
.B8948
.5795
.5181
L7331

05/27/98 11:07:00
Sample Name: s98t001366

Mode:

IR

U_[235]
235/pulse

144

Cts/8
3.175

.217
6.835

3.058
2.918
3.206
3.188
3.503

MNF-1840 REV. 0
page 1

Operator: bijg

Corr.Fact: 1.000000

U_[236] U_[238]
236/pulse 238 /pulse
Ctg/s Cts/S
.8294 387.9
.1526 ‘9.8
18.40 2.531
.9828 373.6
L7781 396.4
L6567 382.0
.9963 395.1
L7331 392.7



. . MNF-1640 REV. 0
Analysis Report 05/27/98 11:07:06 page 1

Method: ISO_U Sample Name: s98t001366 Operator: big
Comment: 16441 df

Run Time: 05/27/98 11:05 Type: Unk Mode: CONC Corr.Fact: 1.000000
Elem U_[233] U [234) U_[235] U_[236] U_[238]
Line 233/pulse . 234/pulse 235 /pulse 236 /pulse 238/pulse
Units ppb ppb Ppb ppb pPpb
Avg .6808 .6980 .0050 .8294 .8258
Stddev .1542 .1507 .0004 .1526 .0210
$RSD 22.65 21.59 8.530 18.40 2,544
#1 4368 .7644 .0048 .9828 .7850
#2 L7781 .8948 .0045 .7781 .8438
#3 .6181 .5795 .0051 .6567 .8131
#4 ' 7971 ’ .5181 .0050 9963 .8410
#5 .7738 L7331 .Q0057 7331 .8358
Int. std. Ir[193]

Line . 193 /pulse

Units Cts/s

Avg 12.871

Stddev .551

%RSD 4.2779%

#1 13.736

#2 12.882

#3 ’ 12.543

#4 12.546

#5 12.277
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MNF-1640 REV. 0

Analysis Report 05/27/98 11:09:49 page 1
Method: I1ISO_U Sample Name: s8958t001366_d Operator: bijg

Comment: 16441 df

Run Time: 05/27/98 11:07 Type: Unk Mode: IR Corr.Fact: 1.000000
Elem U_[233] U_[234] U_[235] U_[236] U_[238]
Line 233 /pulse 234 /pulse 235/pulse 236 /pulse 238/pulse
Units Cts/S Cts/s cts/s Cts/8 Ccts/S
Aavg L6749 .6758 3.551 ~ .7828 423 .3
Stddev .3719 L2192 .387 21371 12.2
$RSD 55,10 32.43 10.89 17.52 2.894
#1 .8043 .9652 3.821 .6435 431.5
#2 1.262 .6918 3.581 .8139 402.5
#3 .4569 .7892 3.987 .9969 425.9
#4 .3240 .4050 3.361 .6885 423.5
45 .5278 .5278 3.005 .7714 433.0
Int. std. Ixr{133]

Line 193 /pulse

Units Cts/8

Avg 12,284

Stddev -148

%RSD 1.2035

#1 12.432

#2 12.287

#3 12.038

#a 12.346

#5 12.315
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Analyéis Report

Method: ISO_U
Comment: 16441
Run Time: 05/27

Elem
Line
Units
Avyg
Stddev
FRSD

#1
#2
#3
#4
#5

Int. sStd.
Line
Units
Avg .
Stddev
%RSD

#1
#2
#3
#4
#5

Sample Name: s38t001366_d

df
/98

U_[233]
233 /pulse

ppb

.6749
.3719%
55.10

.8043

1

L262

-4568
-3240
.5278

Ir[193]
193 /pulse
Cts/S

12.

284
148

1.2035

12
12

12
12

-432
.287
12.
.34¢
.318

038

11:07 Type: Unk

U_[234]
234 /pulse
PpPb

.6758
L2182
32.43

.9652
.6918
.7892
.4050
5278

05/27

Mode: (

U_[235]
235/pulse
PP

.0058
.0008
13.25

.Qge3
.0058
.00686
0054
.0047

147

MNF-1640 REV. 0

98 11:09:55 page 1
Operator: bjg
ONC Corr.Fact: 1.000000
U_[236] U_[238)
236 /pulse 238/pulse
ppb PPb
.7828 .8014
1371 .0262
17.52 2.908
6435 .9189
.8133 8563
A9369 .9070
.6885 .801s
.7714 .9222



MNP-1640 REV. 0

Analysis Report 05/27/%8 11:12:12 page 1
Method: ISO_U Sample Name: sS98t001367 Operator: bjg

Comment: 16441 df

Run Time: 05/27/98 11:10 Type: Unk Mode: IR Corr.Fact: 1.000000
Elem ©U_[233) U_[234] U_[238] U_[236] U_[238]
Line 233 /pulse 234 /pulae 235/pulse 236 /pulse 238/pulse
Units. Cts/S cts/8 Cts/S Cts/8 Cts/S
Avg .6454 .5847 3.73%4 .7843 427.0
Stddev 1071 .0798 4389 .0799%9 18.8
%RSD 16.50. 13.65 11.57 10.18 4.407
#1 .6583 .6994 4.238 .7817 454 .6
#2 .6963 .4915 4.178 7782 416.3
#3 .6705 .8522 3.155 .7888 418.4
#4 .7528 .5547 3.724 ' .6735 437.5
#s L4681 .6255 3.675 .8991 408.1
Int. std. Ir[183)

Line 193 /pulse

Units cts/sS

Avg 12.489

Stddev .290

%RSD 2.318%6

#1 12.153

#2 12.207

#3 12.677

#4 12.620

#5 12.7%0
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KNF-1640 REV. 0

Analysis Report 05/27/98 11:12:18 page 1
Method: ISO U Sample Name: s98t001367 Operator: bjg
Comment: 16441 df

Run Time: 05/27/98 11:10 Type: Unk Mode: CONC Corxr.Fact: 1.000000
Elem U_[233] U_[234] U_(23s] U_[236] U_[238]
Line 233 /pulse 234 /pulse 235/pulse 236 /pulge 238/pulse
Units ) ppb ppb ppb ppb’ ppb
Avg .6494 .5847 .0062 .7843 .9093
Stddev .1071 .0798 L0009 .0799 .0403
$RSD 16.50 13.65 13.88 10.18 4.428
#1 .6583 .6994 L0071 .7817 .9683
#2 L6963 L4815 .0070 L7782 .8864
#3 L6705 L8522 .0050 .7888 .8909
#4 .7528 .5547 .0061 .6735 .9318
#5 .4691 .6255 .0060 .8991 .8688
Int. Std. Ir([193]

Line 133 /pulse

Units Cta/s

Avyg 12.489

Stddev .290

$RSD 2.3196

#1 12.153

#2 12.207

#3 12.677

#4 12.620

#5 12.790
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HNF-1840 REV. 0

Analysis Report 05/27/98 11:15:28 page 1
Method: ISO_U Sample Name: £98t001367_d Operator: big

Comment : 16441 df

Run Time: 05/27/98 11:13 Type: Unk Mode: IR Corr.Fact: 1.000000
‘Elem U_[233] U_{234} U_[235] U_[236] U_[238]
Line 232/pulse 234 /pulse 235/pulse 236/pulse 238/pulse
Units Cts/8 : Cta/s Cta/s cts/s Cts/S
Avy L6930 L7639 3.640 .7880 421.7
stddev .4276 .2017 .452 .2562 7.7
%RSD 61.70 26.40 12.41 32.51 1.831
H#1 . 8458 .8055 3.665 1.087 425.9
#2 .4256 .5803 2.863 .5029 408.7
#3 1.325 1.069 3.932 1.026 222.5
#4 .2069 .5794 3,973 L6208 422.9
#5 .6619 .7860 . 3.765 .7033 428.7
Int, std. Ir[193]

Line 193 /pulse

Units Ctsa/S

Avg 12.241

Stddev | .458

%RSD 3.7453

#1 12,415

#2 12.924

#3 11.699

#4 12.081

#5 12.086
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Analysis Report

Method: ISO_U
Comment: 16441
Run Time: 05/27

Elem
Line
Units
Avg
Stddev
%RSD

#1
#2
#3
#4
#5
Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3
#4
#5

Sample Name:

daf
/98 11:13 Type: Unk
U_[233] U_[234]
233/pulse 234 /pulse
ppb ppb
.6930 -7639
.4276 2017
61.70 26 .40
.8458 . 8055
.4256 .5803
1.325 1.069
.2069 .57%4
.6619 .7860
Irf{193]
193 /pulse
Cts/sS
12.241
.458
3.7453
12.4¢15
12.924
11.699
12.081
12.086

£98t001367_d

KMNF-1840 REV. 0

05/27/%8 11:15:34 page 1
Operator: bjg
Mode: CONC Corr.Fact: 1.000000
U_[235] U_[236] U_[238]
235/pulse 236/pulse 238/pulse
ppb PPb ppb
L0053 .7880 .8981
.0009 .2562 .0165
15.02 32.51 1.840
.0060 1.087 .8070
.0044" L5029 .8701
.0065 1.026 .8998
.0066 .6208 .9006
.0062 .7033 L9129
154
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o MNF-1640 REV. 0
Analysis Report 05/27/98 11:23:50 page 1

Method: ISO U Sample Name: s98t001365_1 Operatorx: bjg

Comment: 20050 df

Run Time: 05/27/98 11:20 Type: Unk Mode: IR Corr.Fact: 1.000000
Elem U _[233] U_[234] U_[235] U_[236] U [238]
Line 233/pulse 234 /pulse 235/pulse 236 /pulse 238 /pulse
Units Cts/S “Cts/S Cts/S Cts/s Cts/s
Avg L6611 .6608 1.144 .5368 60.63
Stddev L2160 1761 .301 L1150 3.06
%RSD C 32.67 26.65 26.27 21.43 5.050
#1 . 7445 L7445 1.058 .5486 63.71
#2 .7088 .5513 ~1.575 .7088 61.00
#3 .8928 .5823 1.281 .3882 63 .44
#4 . 6437 .4968 1.032 - .8350 . 57.93
#5 - .3097 L9291 . 7743 .5033 57.06
Int. Std. Ir[193]

Line 193 /pulse

Units Cts/sS

Avyg 12.867

stddev .150

$RSD 1.1640

#1 12.760

#2 12.687

#3 12.879

#4 13.084

#5 12.915
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HNF-1840 REV. 0

Analysis Report 05/27/98 11:23:56 page 1
Method: ISO U Sample Name: s98t001365_1 Operator: bjg
Comment : 20050 df

Run Time: 05/27/98 11:20 Type: Unk Mode: CONC Corr.Fact: 1.000000
Elem U_[233] u_[234] U_[235] U_[236] U_[238]
Line 233/pulse 234 /pulse 235/pulse 236/pulse 238/pulse
Units pPpb ppb ppb Ppb ppb
Avg L6611 .6608 L0010 .5368 .1254
Stddev | .2160 L1761 .0006 .1150 .00686
$RSD 32.67 26.65 58.55 21.43 5.225
#1 .7445 .7445 .0008 .5486 L1320
#2 ’ .7088 .5513 .0019 .7088 L1262
#3 .83929 .5823 .0013 .3882 L1314
#4e L6497 .4968 .Qo008 .5350 .119s
#5 .3097 .9291 .0003 .5033 L1178
Int. Std. Irf{193]

Line 133 /pulse

Units Ccts/S

Avg 12.867

stddev ) .150

%$RSD 1.1640

#1 12.760

#2 12.697

#3 12.879

#4 13.084

#5 12.915
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Analyéis Report

Method: ISO U
Comment: direct

Sample Name: ccv

Run Time: 05/27/58 11:26 Type: Unk

Elem U_[233]
Line 233/pulse
Units cts/s
Avg 1.880
Stddev .419
%RSD 22.32
#1 2.035
#2 2.038
#3 2.416
#4 1.396
#5 1.514
Int. Std. Ir{133]
Line 193 /pulse
Units Cts/S
Avg 12.933
Stddev .343
$RSD 2.6523
#1 13.516
#2 12_755
#3 12.625
$#4 12.891
#5 12.880

U_[234]
234/pulse
Cte/s
1.078
.343
31.84

.8878
.8624
1.584
.7758
1.281

HNF-1840 REV. 0

05/27/98 11:27:41 page 1
Operator: bjg
Mode: IR Coxr.Fact: 1.000000

U_[235] U_[236] U_[238]
235/pulse 236/pulse 238/pulse
Cts/sS crs/s cts/S
32.29 3.848 8359.

1.16 .508 295.

3.596 13.21 3.148
31.56 4.180 8961.
33.67 3.332 9583.
33.31 4.158 3703.
32.00 3.258 9332.
30.%4 4.309 9219.
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Analysis Report

Method: ISO_U
Comment : direct
Run Time: 05/27

Elem
Line
Units
Avg
Stddev
$RSD

#1
#2
#3
#4
#5

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3
#4
#5

PPN

Sample Name: ccv

/98 11:26 Type: Unk

U [233]
233 /pulse
ppb

1.880
413

22.32

2.035
2.038
2.416
1.396
1.514

Ir([193]
193 /pulse
Cts/S
12.933
.343
2.6529

13.516
12.755
12.625
12.8391
12.880

U_[234]
234 /pulse
pPb

1.078
.343
31.84

.8878
.8624
1.584
.7758
1.281

05/27/98

Mode: CONC

U_[235]
235/pulse
ppb

.0624
.0023
3.667

.0609
.0651
.0644
.0618
.0597

155

MNF-1640 REV. 0

11:27:48 page 1
Operator: big
Corr.Fact: 1.000000
U_[236] U_[238]
236/pulse 238/pulse
pPb ppb
3.848 20.02
.508 .63
13.21 3.149
4.180 19.17
3.332 20.50
4,158 20.76
3,258 19.96
4.309 19.72



MNF-1840 REV. 0

Analysis Report 05/27/98 11:38:19 page 1
Method: ISO_U Sample Name: ccb Operator: bjg

Comment: direct

Run Time: 05/27/%8 11:36 Type: Unk Mode: IR Corr.PFact: 1.000000
Elem U_[233] U_1234) U_[235] U_[2386] U_[238]
Line 233 /pulse 234 /pulse 235/pulse 236/pulse 238/pulse
Units Cts/S Cts/S Cts/8 Cts/S Cts/s
Avyg .6901 .7238 .8203 .8587 1.708
Stddev .19€9 .0734 L2316 Co.2272 .261
%RSD 28.54 10.98 28 .24 26 .46 15.26
#1 .3979 .7560 .7958 1.154 1.711
#2 .8727 1363 1.023 .85%0 1.636
#3 .82659 6694 .4331 .7481 1.733
#4 .8312 .8312 .8499 .5541 2.038
#5 .8217 .6261 .9000 .9782 1.370
Int. sStd. Ir (193]

Line 193/pulse

Units Cts/S

Avg 12.580

Stddev .214

%RSD 1.7008

#1 12.565

#2 12.224

#3 12.698

#4 : 12.632

#s 12.778
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MNF-1640 REV. ¢

Analysis Report 05/27/98 11:38:24 page 1
Method: ISO U Sample Name: ccb Operator: bijg
Comment : direct

Run Time: 05/27/98 11:36 Type: Unk Mode: CONC Corr.Fact: 1.000000
Elem U_[233] U [234] U_[235] U_[236] U_[238]
Line 233/pulse 234/pulse 235/pulse 236/pulse 238/pulse
Units PPb ppb ppb ppb ppb
Avg 6301 - .7238 .0004 .8587 -.0007
Stddev .1969 .0794 .0005 .2272 .0006
$RSD 28.54 10.98 122.2 26 .46 83.28
#1 .3979 .7560 .0003 1.154 -.0007
#2 .5727 .7363 0008 .8580 -.0008
#3 .B269 6694 ~-.0004 .7481 -.0006&
#4 .8312 .8312 .00086 .5541 .0002
#5 .8217 .6261 .0005 .9782 -.0014
Int. 'Std. Ir[193]

Line 193 /pulse

Units Cts/S

Avg 12.580

stddev .214

%$RSD 1.7008

#1 12.565

#2 12.224

#3 12.698

i#4 12.632

#5 12.778

57



worklistdata Version 1.0 05/15/96 MNPF-1840 REV. O Page: 1
06/03/98 0726

LABCORE Completed Worklist Report for Worklist# 24102

Analyst: slh Instrument: CARB2 Book#
. Method: Rev/Mod
Worklist Comment: AN101 GRAB1, @TICTOC, STD: TIC=1.0mL, TOC=.200mL skm

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

1 BENK i (73 @TICTORL TIC: LIGUIDI

1 BLNK L]

LIQUID 1
s o e e

2 s 3.00E403 2.77E+3

3 sawenel i Ssemooasse i S

3 SAMPLE  S98T001362 0 2.18E+02

4_:4156?5} L EbdrodTaEa YPTCL 02 B O

4 pop 598T001362 0 02 1 2.29E+2

sigek i isvennoiaea ot TICT021 iboa

5 SPK $98T001362 0 TOC-02  LIQUID .67E+01

o SapLe i §eaTootaeaiiiol i entemoct mrcias kg Glrmeey i

6 SAMPLE  S98T001363 0  @TICTOCL ToC-02 LIQUID

wipur il ederauades o ertonoct mEclon s 1 243

7 pup $98T001363 0  @TICTOCL TOC-02  LIQUID 1.32E+3 1.27E+3

8 SAMBLE L B RT00 1364 0 T OO T AL 02 TGNy A T TR T

8 SAMPLE  S98T001364 0  @TICTOCL TOC-02  LIQUID N/ 1.58E+03 40,000 ug/mbL

S DU S e R0 1aEar 0 1 GTTTOCT ITa 07 1 S LIO0ED i F S oTRea . Sa sy B e
s pup $98T001364 0  @TICTOCL TOC-02  LIQUID 1.588+3 1.51E+3 4.531 RPD

Comments Section:

Comments for sample# S98T001362 and test @TICTOCI.
CLEAR LIQUID

Comments for sample# S98T001363 and test @ TICTOCI.
YELLOW LIQUID

Final page for worklist# 24102

Analyst Signature Date Analyst Signature Date

), /378

Reviewer ,Signature Date

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

158




09/02/13 19:30 FAX [oor/022

_ MNF-4840 REV. 0

05/21/98 09:06 , _ o _ : _ Page: 1
“*! . LABCORE Data Entry Template for Worklist# 24102

Analysti 3 'H: _Instrument: CARB2 Book# TV _25M13-C_

Method: LA-342-100 Rev/Mod _fr-\ - OO Seni-E
" Worklist Comment: AN101 GRABI, @TICTOC STD: TIC=1.0mL, TOC=.200mL _skm

S Type Sample# R A Test Matrix Group# Project

1 BLNK ' @TICTOCl‘LIQUID-‘

2 sTD . . @TICTOC LIQUiD

3 SAMPLE $98T001362 0  @TICTOCL LIQUID 58000238 AN-101 GRABL

Analytes Requested: TIC-02 , TOC-62

4 DUP " §98T001362 0  @TICTOCL LIQUID

5 SPK "$98T001362 0  @TICTOCL LIQUID

6 SAMPLE - S98T001363 0  GTICTOC1 LIQUID 98000238 AN-101 GRABL
Analytes Requested: TIC-02 , TOC-02 ’ ’

7 DUP §98T001363 0  @TICTOCL LIQUID

8 SAMPLE . $98T001364 ¢ ' @TICTOCL Ll;.QUID ‘98000238 AN-101 GRAB1
Analytes Requested: TIC-02 , TOC-02 : :

9 DUP- S98T0‘01364 .O .@TICTOCI LIQ.UlD ) .
Final page for worklist # 24102
A R - \/ﬁ}% £-2-55

lyst Signature ““Dhte _ : ture ) Date

S-319%

Data Entry Comments:

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

¥

458



2-100 (F-1) LIQUIDS

HNF-

N

TOC

g of Carbon in Sample

. ug of Carbon from Baseline

g of Carbon = |C1-C2|

TIC TOC
Method Detection Limit in pg/mL 5 40
of Carbon 3.30E+00 3.90E+00
— Date: ToTI2T8 |
Date: 7//7% |

1690

13:01:39

1134210000UT\24102.WB1 06/02/98




WORKBOOK PAGE: STD2
TIC/ITOC : LA-342-100 (F-1) LIQUIDS

Sample Size in mL

QC Actual in pg/mL = Standard Value (ug/mL)
QC Found i in pg/mL = (C1 - C2) *DF / 8S

TIC TOC
Method Detection Limit in pg/mL 5 40
QC Actual in pg/mL 6.02E+02 3.00E+03
QC Found in pg/mL §.75E+02 2.77E+03
Percent Standard Recovery 95.4 92.2
[DEaENered By, r A E EICH
liSignature of Chemist: TAVIA! Date: 1
STANDARD.WB1REV 1.0 342100ML .
164

1134210000UT\24102.WB1 06/02/98 13:05:47




HNF-1640 REV. 0

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

/] [Sample Size in mL

(s8)-

8 .
| SAMPLE |Pitution Factor

(BF)

{lug of Carbon in Sample

]

- Hg of Carbon from Baseline

(C2)

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

[“ Hg of Carbon/mL for TIC = 5 if C1 < C2

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

TIC TOC
Method Detection Limit in ug/mL 5 40
g of Carbon/mL 6.74E+02 2.18E+02
Data Entered By: A M A MF Date: 06/02/98
Signature of Chemist: ] /V H/ Date:

SAMPLE.WB1 REV 1.0 342100ML

11342100\0UT\24102.WB1 06/02/98 1823:10:22




WORKBOOK PAGE: DUP4

LIQUIDS
Sample Size in mL (S9)}i
Dilution Factor (DF)
g of Carbon in Sample (C1)
1g of Carbon from Baseline {C2)
Known ug of C from Original Sample
ug of Carbon/mL = (C1-C2)* DF / SS
|“ Hg of Carbon/mL for TIC=5if C1 < C2
Hg of Carbon/mL for TOC = 40 if C1 < C2
Method Detection Limit in pg/mL 5 40
g of Carbon/mL 6.86E+02 2.29E+02
Data Entered By: A LA MF Date: 06/02/98
Signature of Chemist: /\//‘l“ Date:

SAMPLE WB1 REV 1.0 342100ML

163
1\34210000UTI24102. W81 06/02/98 13:11:20




WORKBOOK PAGE: SPIKES

TICITOC LA-342 100 (F-1) LIQUIDS

WNF-1640 REV. 0

ample Vial Data
Sample Volume in mL

|nal Coulometer Reading in ug

: Sample Volume in mL (SPK sS) | 15000 0:5000
IAmount of Spike Std. in mL (SPK VOL) [ 0500 201 00_’
inal Coulometer Reading in pg ] (C2) G | T S ey ]
Spike Book Number 25N120 2BN12E
HlSpike Standard Value in ug/ml (SPK CONC) 602 3000
ug C in baseline (BL)}:: e d s -33.3

| $98T001362

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

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

ercent Spike Recovery = ((C2-BL) - (C1-BL) * (SPK $8) / $8) / ((SPK CONC) * (SPK VOL)) * 100

TIC TOC
QC Actual in pg/mL 6.02E+02 3.00E+03
QC Found in pg/mL 6.06E+02 2.90E+03
Percent Spike Recovery 100.6 96.7
Data Entered By: MFE 4 14 Date: 06/02/98
Signature of Chemist: / \/ Date:

SPIKE.WB1 REV 1.3 342100ML

164

11342100\0UT\24102.WB1 06/02/98 13:17:49



MNF-1640 REV. 0

WORKBOOK PAGE: SAM6
TICITOC LA-342-100 (F-1) LIQUIDS
S ample Size in mL
l Dilution Factor
g of Carbon in Sample
g of Carbon from Baseline

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

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

TIC TOC
Method Detection Limit in yig/mL 5

40

2.79E+03 1.32E+03

g of Carbon/mL

MF Date: 06/02/98
Date:

Data Entered By:

Signature of Chemist: / ‘/
342100ML !

SAMPLE.WB1REV 1.0

165

1\342100\0UT\24102.WB1 06/02/98 13:23:09




MNF-1840 REV. 0

WORKBOOK PAGE: DUP7
TIC/TOC : LA-342-100 (F-1) LIQUIDS |L Tic ]L TOC

Sample Size in mL
Dilution Factor

of Carbon in Sample
g of Carbon from Baseline

Known pg of C from Original Sample

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

| 0 I ugof Carbon/mL for TIC = 5if C1 < C2

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

TIC TOC
Method Detection Limit in pg/mL 5 40
g of Carbon/mL 2.79E+03 1.27E+03
Data Entered By: A MF Date: 06/02/98
Signature of Chemist: /}/}4’ Date:

SAMPLE WB1 REV 1.0 342100ML
i66

1134210000UT\24102.WB1 06/02/98 13:24:40




WORKBOOK PAGE: SAMS8

: LIQUIDS
“Sample Size in mL (SS)
Dilution Factor (DF)
g of Carbon in Sample (C1)
ug of Carbon from Baseline (C2)
pg of Carbon/mL = (C1-C2) * DF / SS
ug of Carbon/mL for TIC=5if C1 < C2
ug of Carbon/mL for TOC = 40 if C1 < C2
TIC TOC
Method Detection Limit in yg/mL 5 40
g of Carbon/mL 3.01E+03 1.58E+03
Data Entered By: LA MF Date: 06/02/98
Signature of Chemist: /l /)4‘ Date:

SAMPLEWB1REV10 342100ML

i6”

1:\3421000\0UT\24102.WB1 06/02/98 13:25:47




MNF-1840 REV. 0

WORKBOOK PAGE: DUPS
TIC/TOC : LA-342-100 (F-1) LIQUIDS TiC | Toc
Sample Size in mL _ (SS)|ii 7 04000 - :
Dilution Factor ) (DF)
g of Carbon in Sample C1
g of Carbon from Baseline (C2)

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

1-_ pg of Carbon/mL for TIC = 5 if C1 < C2

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

. TIC TOC
Method Detection Limit in pg/mb 5 40
g of Carbon/mL 3.08E+03 1.51E+03
Data Entered By: /2 MF Date: 06/02/98
Signature of Chemist: /, / AL Date:

SAMPLE.WB1 REV 1.0 342100ML

i68

11\34210000UT\24102.WB1 06/02/98 13:26:43



09/02/13 19:30 FAX . @o003/022
MNF-1640 REV. ¢
TIC- TOTAL INORGANIC: CARBON ANALYSIS REPORT

TICTOC REV 2.0
<<< BLANK ANALYSIS >>>

Sample: BASE 2 Date: 05/30/98 Time: 21:59:54
Sample Size = 1 ulL - . Analyst : SL HOOD
Dil Factor =1 . Min Readings = 22
Blank ID # = BASE 2 Max Readings = 22
Blank Value = N/A % Difference = 10

== Reading ==== Analy51s Time ==== Coulometer ==== % Difference ==

-1 0.51 ’ 0.00
L2 "1.01 40.00
3 1.50 28.57
4 2.00 30.00
"B 2.50 23.08
6 3.00 23.53
7 3.50 15.00
8 4.00 13.04

9 4.50 11.54
10 5.00 10.34
11 5.50 6.45
12 6.00 6.06
13 6.50 8.33
14 7.00 5.26
15 7.50 5.00
16 8.00 4.76
17 8.50 6.67
18 9.00 4.26
19 9.50 6.00
20 10.00 3.85
21 10.50 3.70
22 11.00 5.26

BLANK VALUE = 5.7 mlcrograms carbon )
BLANK FACTOR = 5.7 / 10. 9989 W, +5.2E-01 ug/min Carbon
Sample Run By: ~ 5 - | .
SL HOOD* 00002




09702713 19:31 FAX

Sample Size
Dil Factox

LU T

Blank Value

COUWOOINAANLURPWWNODNEREO

o
Moo

BLANK VALUE =
BLANK FACTOR

== Reading ==== Analysis Time =

.51
.01
.50
.00
.50
.00
.50
.00

.50 .

.00
.50
.00
.50
.00

.50 -

.00
.50

.00

.50
.00
.50

:. 00

33.3 micrograms carbon
33.3 / 10.99768" :

Sample. Run. By:

TOTAL ORGANIC--CARBON ANALYSIS REPORT
TICTOC, REV 20
<<< BLANK ANALYSIS >>>

Coulometer
‘0.40
- 0.50
.1.80

8. 50
..16,30
Lw '20
.70
.30
7.20
. 00
3,60
.20
.60
.20
30...7:0
0.90
.40
31.70 -
.00
2,60
3,00
.30

Min Réadings
Max Readings

HNF-1840 REV. 0

0o

20
73

OHHOORORRFRFRNNNWA®

ﬁg/min Carbon

22:12:55

SL HOOD
22
22
10

leference ==
0.
.00
.68
77.
47.
23.
14.
.08
.31
.86
.10
.05
.35
.99
.63
.65
.59
.95
.94
.84
.21
.90

00

65
85
11
17

<<<< WARNING - BLANK VALUE EXCEEDs.lfsgug/min Carbon!!!!s>>>

00002




09/02/13 198:31 FAX » 41005/022

) HﬂF-ﬂMo REV. 0

TIC- TOTAL INORGAN BON ANALYSIS REPORT
TICTOC REV 2.0

Sample: STD 2 Date;_05/30/98 . Time: 22:26:34
Sample Size = 1000 ulL Analyst : SL HOOD
Dil Factor = 1 , Min Readings = 22
Blank ID # = ' Max Readings = 22
Blank Value = .52 ug/minute C % Difference = 10

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

1 0. 0.20° 0.00
2 1.01 : : 80.00
3 1.50 97.96
4 2.00 7L.77
5 2.50 43,82
6 3.00 25.87
7 3.50 15.60
8 4.00 8.28
9 4.50 4.07
10 5.00 1.65
11 5.50 0.73
12 6.00 0.31
13 6.50 0.17
14 7.00 0.10
15 7.50 0.09
16 8.00 0.09
17 8.50 0.07
18 9.00 0.07
19 9.50 0.05
20 10.00 0.05
21 10.50 0.07
22 11.00 0.05

USER INPUT BLANK VALUE. ' A

BLANK VALUE = 5.718794 mlcrograms ca bon; . . :

BLANK FACTOR = 5.718794 /. 10_99768 +5.2E-01" ug/min Carbon

SAMPLE RESULTS: :
( 580.2 - 5.718921 ) (1)/{1000)
{ 580.2 - 5.718921 )(1)/(1000)(12)

Sample Run By v @L\’bmd W

SL HOOD : 00002

+5.745E-01 g/L Carbon
+4.787E-02 Molar Carbon

: A TETL o \ -
AL TECHNOLOGIST/CHEMIST THAT

SISONPAGES [ TO /15 .




09/02/13 19:32 FAX idoos/022

KNF-1640 REV, 0

TOC- TOTAL ORGANIC CARBON' ANALYSIS REPORT
: TICTOC REV.2.0

Sample: STD 2 " Date:-05/30798 - Time: 22:38:56

Sample Size = 200 uL , Analyst : SL HOOD
Dil Factor = 1 " Min Readings = 22
Blank ID # = RN I : Max Readings = 22
Blank Value = 3.03'ug/minute G,' ’ - % Difference = 10
== Reading ==== Analysis Titie - Coulometer ==== % Difference ==
1 0.51 ~__ ©.10.40 : 0.00
2 1.01 ’ 20.00
3 1.51 85.71
4 2.00 89.86
5 2.50 73.92
6 3.00 55.15
7 3.50 33.11
8 4.00 15.06
9 4.50 6.80
10 5.00 2.57
11 5.50 0.94
12 6.00 0.36
13 6.50 0.28
14 7.00 0.15
15 7.50 ¢ 0.15
16 8.00 0.09
17 8.50 0.12
18 9.00 0.12
19 9.50 0.07
20 10.00 0.09
21 10.50 0.09
22 11.00 0.07
USER INPUT BLANK VALUE :
BLANK VALUE = .33.32297° mlcrograms carbon
BLANK FACTOR = 33.32297 / 10 99768 : +3.0E+00 ug/min Carbon

SAMPLE RESULTS:
( 586.4 - 33.32371 )(1)/(200) +2.765E+00 g/L Carbon

( 586.4 - 33.32371 ) (1)/(200)}(12) . +2,304E-01 Molar Carbon
<<<< WARNING - BLANK VALUE EXCEEDS 1 5 ug/mln Carbon!!i!l!ls>s>>>

Sam:pl'e Run By_ T&/L,%imé %@:&'fo\@'—

SL HOOD-. 00002

gmw\ ,%NL%E




08/02/13 19:32 FAX ] 1007/022
' oL HNF-1840 REYV, 0
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
‘TICTOC REV"‘zv.lo_‘

Sample: BLK 2 ' Date: 05/30/98 ° - Time: 22:52:21

Sample Size = 1 ul Analyst : SL HOOD
Dil Factor = 1 Min Readings = 22
Blank ID # = ' Eonn s ' Max Readings = 22
Blank Value = .52 ug/minute;p:;' - % Difference = 10

== Reading ==== Analysis Time = ==== % Difference ==
1 0.51 o : 0.00 :
2 1.01 o 71.43
3 1.50 46.15
4 2.04 18.75
5 2.54 17.95
6 3.04 9.30
7 3.54 10.42
8 4.04 4.00
9 4.54 7.41
10 -5.04 3.57
11 5.54 5.08
12 6.04 3.28
13 6.54 6.15
14 7.03 4.41
15 7.53 2.86
16 8.03 4.11
17 © 8.53 .3.95
18 9.03 2.56
19 9.53 3.70
20 10.03 3.57
21 10.53 2.33
22 11.03 4.44
USER INPUT BLANK VALUE ' oo o
BLANK VALUE = 5.718794 micrograms. carboén :
BLANK FACTOR = 5.718794 / 10:99768 =. - - - +5.2E-01 ug/min Carbon
SAMPLE. RESULTS: i .
(9 - 5.736948 ) (1) /(1) - = +3.3E+00 g/L Carbon
(9 - 5.736948 ) (1) /(1) {(12) = +2.7E-01 Molar Carbon
Sample Run By: - -~ =~ - -
© SL _HOOD i 00002

4w




09/02/13 19:33 FAX . L . @oo8/022

HNF-1840 REV. 0

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: BLK 2 Date: 05/30/95 Time: 23:05:45
Sample Size =1 uL Analyst : SL HOOD
Dil Factor = 1 Min Readings = 22
Blank ID # = o © 7", Max Readings = 22
Blank Value = 3.03 ug/minute C 'g,, % Difference = 10

== Reading ==== Analysis Time.==== C oulomete ==== % Difference ==

1 ) 0.51 . . 0.30 : 0.00
2 1.01 L . 0.60 50.00
3 1.51 01,90 68.42
4 2.00 ._ﬁ . 8.00 76 .25
5 2.50 - - .16.80 52.38
6 3.00 24.30 ) 30.86
7 3.50 : .27.90 12.90
8 4.00 -0 29.90 6.69
9 4.50 _ . 30,90 3.24
10 . 5.00 o T i3i.90 3.13°
11 5.50 ) . . 1.85
12 6.00 1.81
13 6.50 0.90
14 7.00 1.47
15 7.50 1.45
16 8.00 1.15
17 . 8.50 0.85
18 9.00 1.13
19 9.50 1.39
20 10.00 1.10
21 10.50 1.08
22 - 11.00 1.08

USER INPUT BLANK VALUE

BLANK VALUE = 33.32297 micrograms carbon . .

BLANK FACTOR = 33.32297 / 10. 99768 SEL Y +3.0E+00 ug/min Carbon

SAMPLE RESULTS: . .
('37.2 - 33.32371 )(1)/(1) . +3.88E+00 g/L Carbon

( 37.2 - 33.32371 ) (1)/(1) (12) +3.23E-01 Molaxr Carbon
<<<< WARNING - BLANK VALUE EXCEEDS' 1. 5 ug/mln Carbon!il!li>>>>

Sample Run By:

‘ST "oob- . 00002

‘:'3;2§5i



08702713 19:33 FAX 7 . ) hoog/022

HN'GWRE
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOS REV 2.0

Sample: S98T001362 Time: 23:35:09

Sample Size = 1 uL . B - Analyst : SL, HOOD
Dil Factor =1 : ’ s Min Readings = 22
Blank ID # = . R Max Readings = 22
Blank Value = .52 ug/minute C. % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 6.51 0.20 0.00
2 1.01 ©.0.50 60.00
3 1.51 ST 1. 80 72.22
4 2.00 : < 30,40 ~ 94.08
5 2.50 -110.50 : . 72.49
6 © 3.00 : 1.97.90 44 .16
7 3.50 L 261.80 . 24.41
8 4.00 S 13.43
9 4.50 N 6.52
10 .5.00 ) 2.50
11 5.50 1.04
12 6.00 0.47
13 . 6.50 0.33
14 7.00 0.18
15 7.50 0.24
16 8.00 0.15
17 8.50 0.18
18 9.00 0.12
10 9.50 0.15
20 10.00 0.12
21 10.50 0.15 .
22 11.00 0.12
USER INPUT BLANK VALUE L Lo
BLANK VALUE = 5.718794 micrograms c¢arbon’

BLANK FACTOR = 5.7187%4 / 10.99768 o=y +5.2E-01 ug/min Carbon

SAMPLE RESULTS: .
( 342.7 - 5.718984 ) (1)/(1)
/(1)

) +3.370E+02 g/L Carbon
( 342.7 - 5.718984 ) (1)

+2.808E+01 Molar Carbon

R

(12)

Sample Run By:

SLHOOD . - 00002

175

<5 = Q@O»A\ = .511335_:___'




09/02/13 19:33 FAX . o go10/022

HNF-1640 ReV, o
TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV'2,0
Sample: S98T001362 Date:(05730798 . Time: 23:51:17
Sample Size = 1 uL Analyst : SL HOOD
Dil Factor = 1 - Min Readings = 22
Blank ID # = ) C . . Max Readings = 22
Blank Value = 3.03 ug/minute C -~ . % Difference =10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51 .. - . '0.50 ] 0.00
2 1.01 o, I0.60 - 16.67
3 1.51 o7 2.70 - 77.178
4 2.00 LT . 15.80 82.91
5 '2.50 - S 148.20 67.22
6 3.00 . 83.90 42.55.
7 - 3.50 - 107.60 22.03
8 4.00 R 1%0. 30 10.56
9 4.50 - _126 ‘90 5.20
10 5.00 .. 7 i31.d0 3.20
11 5.50 s 1133 90 2.09
12 6.00 © . 135.50 1.18
13 6.50 R - 136.90 1.02
14 7.00 . 137.90 0.73
15 7.50 - - '138..70 0.58
16 8.00 © . 139.40 0.50
17 8.50 .. 140,10 0.50
18 9.00 © . 130.70 0.43
19 9.50 ) ©E41.20 0.358
20 10.00 ... 141,60 0.28
21 10.50 o .. 1a2.00 0.28
22 ) 11.00 ’ T 142.49 0.28
USER INPUT BLANK VALUE o . e
BLANK VALUE = 33.32297 mlcrograms carbon . )
BLANK FACTOR = ' 33.32297 / 10,99768 ‘=, . +3.0E+00 ug/min Carbon

SAMPLE RESULTS: -

( 142.4 - 33.32667 ) (1)/(1)

( 142.4 - 33.32667 ) (1)/(1)(12) " -
<<<< WARNING - BLANK VALUE EXCEEDS 1.

+1.091E+02 g/L Carbon
. +9.089E+00 Molar Carbon
ug/mln Carbon!l!i{1>>>>

‘Sample Run By: - - L
: SL HOOD 00002

55 = .sooml = 5/333




09/02/13 19:34 FAX o o @011/022

HNF-1840 REV, o
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV‘ AG
Sample: S98T01362 DUP 'Date: 05/31/98 Time: -00:05:33
‘Sample Size = 1 ulL S Analyst : - SL HOOD
Dil Factor =1 : : e Min Readings = 22
Blank ID # = ’ e Max Readings = 22
Blank Value = .52 ug/minute C % Difference = 10 -
. . o
== Reading ==== Analysis Time ==== Coulomete ==== % Difference ==
1 0.51 o .60 0.00
2 1.01 1,20 ) 50,00
3 1.50 2.80 57.14
4 2.00 +60 92.13
5 2.50 90 70.31,
6 3.00 42,22
7 3.50 23.57
8 4.00 12.81
9 4.50 6.01
10 5.00 2.16
11 5.50 ) 0.97
12 ' %-1434.00 0.38
13 %$-1433.50 0.29
14 %-1433.00 - 0.23
15 %-1432.50 - - 0.14
16 %-1432.00 0.14
17 %-1431.50 . 0.17
18 %~-1431.00 .- 0.17
19 %-1430.50 . . " 0.12
20 %-1430.00 0.09
21 ’ %$-1429.50. " 0.14
22 %-1429.00 - 0.11
USER INPUT BLANK VALUE - : i
BLANK VALUE = 5.718794: mlcrograms ca"bon_
BLANK FACTOR = 5 718794 /- 10 99768 - .+ +5.2E-01 ug/min Carbon

SAMPLE RESULTS:
( 348.8 ~-743.0801 ) (1)7/(1) .
( 348.8 --743.0801 ) (1)/{1)(12)

o .
G%}QQ/;S§5 Sample Run By:
akggle .

527 - ;fﬂ)C)vaﬁ\ #3- afs?éﬁis' .  ﬁ

+1.092E+03 g/L Carbon
+9.099E+01 Molar Carbon

o

SL- 00002




097027183 19:34 FAX . I@o012/022

| . HNF-1840 RV,
TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV. 2.0

Sample: S98T01362 DUP Datg;foﬁ/éiisé Time: 00:19:22

Analyst : © 8L, HOOD

Sample.Size = 1 ul
Dil Factor =1 Min Readings = 22
Blank ID # = . - R Max Readings = 22
Blank Value = 3.03 ug/minute c ¥ % Difference = 10
== Reading ==== Analysis Tlm ==== Coulometer ==== % Difference ==
1 0.51 : ,' 0.30 - 0.00
2 1.01 ; s 50.00
3 1.50 71.43
4 + 2.00 82.79
5 2.50 T 70.60
6 3.00 - - . 78.20 46.93
7 3.50 .. 106.80 26.78
8 4,00 et ? 12.96
9 4.50 6.12
10 5.00 3.61
11 5.50 1.88
12 6.00 1.57
13 6.50 0.99
14 7.00 0.77
15 7.50 0.49
16 8.00 0.55
17 . 8.50 0.41
18 S.00 0.41
19 9.50 0.34
20 10.00 0.27
21 10.50 0.27
22 11.00 0.47
USER INPUT BLANK VALUE .
BLANK VALUE = . '33.32297 mlcrograms c
+3.0E+00 ug/min Carbon

BLANK FACTOR = 33.32297 / 10.99768.

SAMPLE RESULTS:
(147.:6 - 33.32343 ) (1)/(1) +1.143E+02 g/L Carbon

( 147.6 - 33.32343 ) (1)/(1)(12) +9.523E+00 Molar Carbon
<<<< WARNING - BLANK VALUE EXCEEDS 1 5 ug/mln Carbon!it!!>>>>

ﬂlL

Sample Run By: o : .
' . SL. HOOD - . 00002

- = °:§ﬂ15ﬁl
56 = SOl %3 i




09/02/13 19:35 FAX ) @013/022

. HNF. 1640REVO

‘ON ANALYSIS REPORT

TIC- TOTAL INORGANIC

TICTOC
Sample: S98T01362 SPK Date: 05/31/98 ’ Time: 00:33:24
Sample Size = 1 ul Analyst : . S1, HOOD
Dil -Factor = 1 . Min Readings = 22
Blank ID # = Con ' Max Readings = 22
Blank Value = .52 ug/mlnute c % Difference = 10
== Reading ==== Analysgis Time ====-Coulomete ==== % leference ==
1 0.51 . ©.0.40 0.00
2 1.01 o 42.86
3 1.50 82.50
4 2,00 93.71
5 2.50 70.91
6 3.00 42,88
7 3.50 23.69
8 4.00 . 12.34
s 4,50 ° 6.41
10 '5.00 2.81
11 5.50 0.99
12 6.00 - 0.47
13 6.50 0.20
14 7.00 0.17
15 7.50 0.12
16 8.00 0.09
17 8.50 0.11
i8 9.00 0.09
S 19 9.50 0.08
20 10.00 0.09
21 10.50 0.11
22 11.00 0.03
USER 'INPUT BLANK VALUE . SR
BLANK VALUE = 5.71879%4 micrograms carbon
BLANK. FACTOR = 5.718794 / 10. 99768_ +5.2E-01. ug/min Carbon

SAMPLE RESULTS:
( 645.5 - 5.718441 ) (1)/(1)
( 645.5 ~ 5,718441 ) ( / (1) (12)

+6.398E+02 g/I, Carbon
+5.332E+01 Molar Carbon

Sample Run By:' :
. SL 00002

, 51054
S5z éSIK)vJ5\ 4 . 500 WA gxﬂg_ 5x5‘AJl>-<l

179




09/02/13 19:35 FAX o 1014/022

- MNP “&“JREV'O
TOC- TOTAL ORGANIC (CARBON ANALYSIS REPORT
(TIETOC- REV 2.0

Sample: S98T01362 SPK . Daté:iQS/Bl/ Time: 01:35:02

Sample Size = 1 ul : . “Analyst : - SI, HOOD
Dil Factor =1 L Min Readings = 22
Blank ID # = LA Max Readings = 22
Blank Value = 3.03 ug/minute c % -Difference = 10
== Reading ==== Analysis T1me z Coulometer ==== % Difference ==
1 0.51 0.00
2 1.01 42.86
3 1.51 76 .67
4 2.00 85.15
5 2.50 73.94
6 3.00 60.54
7 3.50 36.38
8 4.00 16.90
9 . 4.50 7.79
10 5.00 2.99
11 5.50 1.31
12 - 6.00 0.59
13 . 6.50 0.52
14 7.00 0.26
15 .7.50 0.26
16 . 8.00 0.19
17 8.50 0.19
18" 9.00 0.19
19 - 9.50 0.12
20 10.00 0.16
21 - 10.5¢0 0.12
22 11.00 0.16
USER INPUT BLANK VALUE BN
BLANK VALUE = 33.32297 mlcrograms carbon
+3.0E+00 ug/min Carbon

BLANK FACTOR = 33.32297 / 10. 99768

- SAMPLE RESULTS: B
{ 432.5 - 33,32342 >(1)/(1) cml
( 432.5 - 33.32342 ) (1)/(1)(12) = ..
<<<< WARNING - BLANK VALUE EXCEEDS .

+3.992E+02 g/L Carbon
S +3.326E+01 Molar Carbon
‘ug/min Carbon!i!i!s>>>>

Sample Run By:

. L HOOD- 00002

55 = 0 = 0%y oo gl dwine




09/02/13 19:36 FAX ) o @o15/022
bﬁNFLu&u)HEﬁto

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
T1CTOC REV 2.0

Sample: S98T001363 Date: 05/31/98 N Time: .01:49:59
Sample Size = 1 ul Analyst : SI, HOOD
Dil Factor = 1 - Min Readings = 22
Blank ID # = P Max Readings = 22
Blank Value = .52 ug/minute C . % Difference = 10

= Reading ==== Analysig Time ==== Coulomete ==== % Difference ==
1 0.51 o 0. 00 0.00
2 1.04 - S 100.00
3 1.54 76.47
4 2.04 23.54
'5 © 2.54 71.07
6 3.04° 45.47
7 3.54 25.35
8 4.04 12.74
9 4.54 5.43
10 : . 5.04 1.81
11 5.54 0.79
12 6.04 0.54
13 6.54 0.29
14 - 7.04 0.28
15 7.54 0.21
16 . 8.04 0.21
17 8.54 0.14
18 9.04 0.21
19 9.54 0.18
20 10.04 0.14
21 10.54 0.21
22 11.04 0.07

USER INPUT BLANK VALUE

BLANK VALUE = .5.718794 mlcrograms carbon. .

+5.2E-01 ug/min Carbon

BLANK FACTOR = 5,718794 / 10. 99768

SAMPLE RESULTS:
( 284.8 - 5.738888

) (1 +2.791E+02 g/L Carbon
( 284.8 - 5.738888 ) (

+2.326E+01 Molar Carbon

Sample Run. By:- R .
© .SL HOOD:® . 00002

85 = LoD = 12869

:ilgi_



08/02/13 18:36 FAX o . [Go16/022

ﬁﬂUFdékkJREﬂLc

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV:2.0

Sample: S98T001363 Date:-05/31/9§ : Time: 02:03:26
Sample Size = 1 ul : ) “ . Analyst :- SL HOOD
Dil Factor =1 - Min Readings = 22
Blank ID # = RIS " Max Readings = 22
Blank Value = 3.03 ug/minute C % Difference = 10

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

1 0.51 S0 0 0.50 0.00
2 1.01 L0090 44.44
3 1.50 T -2.60 © 65,38
4 . 2.00 . .~',':; 14.30 81.82
5 2.50 ST 45040 ' 68.50
6 3.00 ‘90.40 49,78
7 3,50 i . 125,50 27.97
8 4.00 . L. ‘144,10 : 12.91
9 4.50 . 152,70 5.63
10 5.00 o 156.50 2.43
11 . 5.50 . 158 80 1.45
12 6.00 : o 150 20‘. 0.87
13 6.50 Lo '161 i0 0.56
14 7.00 h v 161,90 0.49
15 - 7.50 162,40 0.31
16 8.00 ) : 63.00 0.37
17 8.50 M 3 0.31
18 . 9.00 164,10 '0.37
19 . 9.50 s . 164.40 0.18
20 ' 10 00 B " 165.00 0.36
21 . 10.50 . -_’165 20 0.12
22 - . 11.00 . ’.}» 165,60 0.24
USER INPUT BLANK VALUE
BLANK VALUE = 33.32297 mlcrograms carbon ) '
e +3.0E+00 ug/min Carbon

- BLANK FACTOR =  33.32297 / 10.99768

SAMPLE RESULTS:

( 165.6 - 33.32646 )(1)/(1) . .
( 165.6 - 33.32646 ) (1) /(1) (12} -
<<<< WARNING - BLANK VALUE EXCEEDS 1.

+1.323E+02 g/L Carbon
.  +1.102E+01 Molar Carbon
ug/min Carbon!i{l'il>>>>

Sample Run By:

SLHOOD 00002

Se - Jiodwd = (3609 182




09/02/13 19:37 FAX

[o017/022

TIC TOTAL INORGANIC - CARBON ANALYSIS REPORT

TICTOC R.

Sample: S98T01363 DUP Datg:‘os/si

1 ul
1

Sample Size
Dil Factor
Blank ID #
Blank Value

[ N

.52 ug/mlnute C K

2.0

98 ..

Time:

Analyst

Min Readings
Max Readings
% Difference

== Reading ==== Analysig Time =&=: Coulomete s===
1 0.51
2. 1.01
3 1.51
4 2.00
5 2.50 -

6 3.00 o 172 802
7 3.50 . . 225,00
8 4.00 S 255.80
9 - 4.50 " 268.50

10 5.00 :294.10

11 5.50 ’276 60

12 6.00 .. 298, 10'

13 6.50 . 278:90

14 .7.00 279.70

15 7.50 ﬁ280 50

16 8.00 281.20

17 8.50 281.70

18 5.00 -282.30

19 9.50 . 282.80;

- 20 10.00 "283 :50

21 10.50 284.00

22 ’ 11.00

USER INPUT BLANK VALUE
- BLANK VALUE = 5.7187%4 mlcrograms c
BLANK FACTOR = 5. 718794 / 10. 99768

SAMPLE RESULTS:
( 284.6 - 5.719397 )(1)/(1) o
( 284.6 - 5.719397 ) (1) /(1) (12)

Sample Run By:

.284.60

ar on

+5.2B

02:17:49

.8L HOOD
22
22
10

% Difference ==
0.00
50.00
73.91
92.65
68.73
42.07
23.20
12.04
4,73
2.04
0.90
0.54
0.29
0.29
0.29
‘0.25
0.18
0.21
0.18
0.25
0.18
0.21

~01 ug/min Carbon

+2.789E+02 g/L Carbon
+2.324E+01 Molar Carbon

ST HC

gs= ook = .-.-19&@3

183

00002




09702713 19:37 FAX . » . @018/022

HNF-1640 REV, ¢

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

Sample: S98T01363 DUP Date: 05/31/98 \ Time: 02:30:15
Sample Size = 1 ul Analyst. : 9L, HOOD
Dil Factor = 1 Min Readings = 22
Blank ID # = : ‘. Max Readings = 22
Blank Value = 3.03 ug/minute C sE % Difference = 10

== Reading ==== Analysis Time ﬁ=== Cou3omete ==== % Difference ==

1 0.51 ... 0.50 0.00
2 1.01 ’ f "0.90 T 44.44
3 1.51 . S 2.20 59.09
4 2.00 o LBLT70 85.99
5 2.50 ’ .. %9.90 68.54
6 3.00 790,30 44.74
7 3.50 .00, 1z1.3¢ 25.56
8 4.00 .. ».138.40 12.36
9 4.50 © . 146.70 5.66
10 ’ 5.00 T 150,90 ¢ 2.65
11 .- 5.50 ’ -153.30 1.70
12 6.00 . 154.60 0.84
13 . 6.50 Sl .155.80 0.77
14 7.00 o .. .1bBs6.80 0.64
15 7.50 <. . 157.40 0.38
16 8.00 ' - .'158.00 0.38
17 8.50 - . : 158.40 0.25
18 9.00 .. . 159.00 0.38
19 9.50 ., .5159.50 0.31
20 10.00 e 1594780 0.19
21 ' 10.50 . -160,20- 0.25
22 11.00 ’ : 160.60 0.25

USER INPUT BLANK VALUE LT . :

BLANK VALUE = 33.32297 mlcrograms carbon . '

BLANK FACTOR = 33.32297 / 10 99768 : +3.0E+00 ug/min Carbon

SAMPLE RESULTS:

( 160.6 -~ 33.32648 ) (1)/(1) . +1.273E+02 g/L Carbon

( 160.6 ~ 33.32648 ) (1)/(1) (12) © +1.061E+01 Molar Carbon
<<<< WARNING - BLANK VALUE EXCEEDS 106, ug/mln Carbon!llll>>>>

Sample Run By

8L HOOD - 00002

% = .IGML ;46?7

4\%

184




09702713 19:38 FAX . » . [do19/022

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOCREV: 2.0

Sample: S98T001364 Datei'05/31/§8 : Time: 02:45:13
Sample Size = 1 ul 4" Analyst : SL HOOD
Dil Factor =1 Min Readings = 22
Blank ID # = . Max Readings = 22
Blank Value = .52 ug/minute C % Difference = 10

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

1 0.51 : . 70,30 ' 0.00
2 1.01 vt 0.70 57.14
3 1.50 ©11.20 41.67
4 2.00 S L. 18V10 '93.37
5 2.50 Do 174,90 75.83
6 3.00 o 153.40 51.17
7 3.50 . . .7219.20. - : 30.02
8 4.00 0 1262.80 16.59
9 4.50 _ . '285.80 8.05
‘10 . 5.00 - . T294,70 3.02
11 5,50 e - 298,30 1.21
12 . 6.00 . 3°0w20 . 0.63
13 : 6.50 . . - - 301.30 0.37
14 7.00 .. 302.30° 0.33
15 7.50 | S e '303;09 0.23
16 . 8.00 7 303.80 0.26
17 - 8.50 - . 304.40 0.20
18 9.00 © 304.90 0.16
19 9.50 .. .~ - .-305.50 0.20
20 ’ 10.00 C : ':3 6.00 0.16
21 10.50 o 306:50 0.16
22 ‘11.00 .~ 7 307.00 0.16
USER INPUT BLANK VALUE : 2l .
BLANK VALUE = §5.718794 micrograms carbon-

- BLANK FACTOR = 5.718794 / 10.99768. +5.2E-01 ug/min Carbon
SAMPLE RESULTS: ‘ ’ '
( 307 - 5.718873 ) (1) /(1)

(/307 - 5.718873 ) (1) /(1) (12)

+3.013E+02 g/L Carbon
+2.511E+01 Molar Carbon

L]

£

SL HOOD . 060002

Sample Run By:

5= A0 WX = q\ad\ -
' D R i85




09/02/13 19:38 FAX . @oz2e/022

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV’2;0

Sample: S9BT001364 - Date:ibs/31/9é © Tide: 02:57:27
Sample Size = 1 uL Analyst : SL HOOD
Dil Factor =1 Min Readings = 22
Blank ID # = 5 Max Readings = 22
Blank Value = 3.03 ug/minute € % Difference = 10

== Reading ==== Analysis Time = ==== % Difference ==
1 0.51 ) : 0.00
2 1.01 Lo 50.00
3 1.51 : 81.48
4 2.00 86.40
5 2.50 57.13
6 3.00 32.26
7 3.50 15.83
8 4.00 6.83
9 ' 4.50 2.79
10 "5.00 1.48
11 ’ - 5.50 0.98
12 6.00 0.59
13 6.50 0.59
14 7.00° 0.43
15 . © 7.50 0.37
"16. . 8.00 0.32
17 8.50 0.21
18 9.00 0.32
19 9,50 0.21
20 10.00 0.26
21 10.50 0.21
22 . 11.00 0.21
USER INPUT BLANK VALUE : AR
BLANK VALUE = 33.32297 mlcrograms ‘catbon -
+3.0E+00 ug/min Carbon

BLANK FACTOR = '33.32297./ 10.99768

SAMPLE RESULTS: . .
( 190.8 - 33.32593 ) (1)/(2)- +1.575E+02 g/L Carbon

( 190.8 - 33.32593 ) (1)/(1) (12)- +1.312E+01 Molar Carbon
<<<< WARNING - BLANK VALUE EXCEEDS' 1;5 ug/mln Carbon!illl>>>>

Il -

Séﬁple Run By: . " % . :
’ * SL-HOOD - . - 00002

55 MW ,\?{’%ﬁ) e



09702713 19:39 FAX . . . . @o21/022

HNF-1840 REV. 0

TIC- TOTAL INORGANIC CARBﬂN ANALYSIS REPORT
TICTOC REV. 2.0

Sample: S98T01364 DUP Date: 05/31/98 Time: 03:11:17
Sample Size = 1 uL ) Analyst : SIL, HOOD
Dil Factor. = 1 ) - Min Readings = 22
Blank ID # = ' . - Max Readings = 22
Blank Value = .52 ug/minute C : % Difference = 10

== Reading ==== Analysisg Time === ’CouJomete ==== % Difference ==

1 0.51 . c ©6,20 . . 0.00
2 1.01 o " 0.60 ’ 66.67
3 1.51 : ) fa1;7o E 64.71
4 2.04 Lo Tse 2Bl - 93.23
5 2.54 o 94,40 73.41
6 3.04 . 7 198.40 : 47.09
7 3.54 o 241,00 25.98
8 4,04 . Je 298,10 . 13.34
9 4,54 o 2985.50 5.89
10 5.04 Coi . 381.80 2.09.
11 5.54 . 0.98
12 . 6.04 0.52
13 6.54 0.39
14 7.08 . 0.32
15 7.53 o 0.23
16 8,04 o 0.26
17 8.53 0.26
18 9.03 0.16
19 9.53 0.19
20 10.03 0.19
21 10.53 0.10
22 11,03 0.19

USER INPUT BLANK VALUE : . c

BLANK VALUE = 5.718794 mlcrograms ca bon- '

BLANK FACTOR = 5.718794 / 10 99768 +5.2E-01 ug/min Carbon

SAMPLE RESULTS: : o
( 313.5 - 5.737504 ) (1)/(1) -

) : "+3.078E+02° g/L Carbon
( 313.5 - 5.737504 )} (1) /(1) (12)

+2.565E+01 Molar Carbon

[

Sample Run By:

" ST HQOD 60002

So = LIobwk = . 13904




08/02/13 19:39 FAX ; . [o22/022

HNF-1640 REY, o

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT

Sample: S98T01364 DUP - Date: 05/31/28v Time: 03:26:28 -
Sample Size = 1 uL Analyst : SL, HOOD
Dil Factor =.1 Min Readings = 22
Blank ID # = o Max Readings = 22

_ Blank Value = 3.03 ug/minute C: % Difference = 10

== Readlng ==== Analysis Timeé ==== Coulometer ==== % Difference ==

1 .0.51 ' ¢ 0.00
2 1.01 33.33
3 1.50 o 52.63
4 2.00 N 88.48
5 2.50 B 70.48
6 3.00 46.15
7 3.50 26.07
8 4.00 . 12.63
S 4.50 5.30
10 5.00 2.69
11 5.50 . 1.13
12 6.00 " 0.95
13 6.50 0.56
14 7..00 0.56
15 7.50 0.33
16 8.00 0.44
a7 : 8.50 0,27
18 2.00 0.22
19 ) 19.50 0.49
20 10.00 0.11
21 10.50 0.22
22 . 11.00 0.22

USER INPUT BLANK VALUE R

BLANK VALUE = 33.32297 mlcrograms cai ' ’

+3.0E+00 ug/min Carbon

BLANK FACTOR = 33.32297 / 1099768

SAMPLE RESULTS: S

( 184.3 -~ 33.32343 ) (1)/(1) = T +1.510E+02 g/L Carbon

( 184.3 - 33.32343 ) (1)/(31) (12) = +1.258E+01 Molar Carbon
‘<e<< WARNING - BLANK VALUE EXCEEDS 1 ug/mln Carbon!!!!l!i>5>> .

Sample Run By

8L, HOQD B 00002

S = ol)rd .1a90
> ‘:5. ~188




worklistdata Version 1.0 05/15/96 Page: 1
05/29/98 09:11 NNP-1640 REV. 0

LABCORE Completed Worklist Report for Worklist# 24103

Analyst: jis " Instroment: TOCO1 Book#
Method: Rev/Mod
Worklist Comment: AN101 GRAB1, TOC-01, STD: .200- 2.0- .200mL skm

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

4 pup $981001362 0 T0C-01 LIQuUID 3.06E+2 2.65E+2 14.361 RPD

8 SAMPLE $987001364 0 TOC-01 LIQUID N/A 1.29E+03 20.000 ug/mL

Final page for worklist# 24103

Analyst Signature Date Analyst Signature Date
W &1/ 1y

Reviewer S}gnature Date /

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

i89




08/29/13. 07:13 FAX 6001/012
" HNF-1640 REV. 0
05/21/98 09:11 T C ’ © . Page: 1
-0004-1 . . .
o LABCORE Data Entry Template for Worklist# 24103
Analyst: : ;J“S _ Instrument: TOCOI- Book#. 2; 411‘2 -0

Method: ' LA-344-105 Rev/Mod _ &0 ) )
Worklist Comment: AN101 GRAB1, TOC-01, STD: .200- 2.0- .2001_nL skm :

S Type Sample# R A Test  Matrix -Grcup#v\ Projeét
1 BLNK TOC-01 LIQU;D .
© 2 8STD ’ . TOC-01 LIQUID
3 SAMPLE S98T001$62 0 TOC-01 .LIQUID '_ 98690538 AN-101 GRABi
. Analytes Requested: TOC-01 Lo :
4 DUP 898T001362 0 TOC-Ol. LIQUID
5 SPK . 8§98T001362 0'_ TOC-01 rIQUID
6 SAMPLE - S98T001363 0 ‘ . TOC-01 LIQUID- ‘ 98000238.AN~101 GRAB1
A'n?ulytes‘ Requested: TOC-01
7 bUP 898T001363 o] TOC-01 LIQUIb
8 SAMPLE $98T001364 O . TOC-01 LIQUID .98000238 AN-101 GRAB1

Analytes Requested: TOC-01

9 DUP"’ 898T001364 © TOC-01 LIQUID

~Final page for worklist # 24103

waal . . . v/ AﬂJ 5/2?/7/?’
Date

ate : yst e

Data Entry Comments:

5= Workiist Slof Number, R = Replicate Number, A = Aliquot Code.

150"




NNP-1640 REV, 0

WORKBOOK PAGE: BLANK1 :
TOC : LA-344-105 (E-0) LIQUIDS BLNK
Tvha " Jsample Volume in mL

[ BLNK H2S04 Volume in mL

olume Injected in mL
Dilution Factor (calculated)

Method Detection Limit in pg/mL 6.75E+00]

of Carbon 1.40E+00]
Data Entered By: CJO Date: 05/28/98
[Signature of Chemist: W NHvate  7/1/78
BLANKWB1 REV 2.0 - 34a105M¢ ﬂ MD/Bls /s

11344105\0UT24103.WB1 05/28/984 Q4 12:49:09



HNF-1640 REVY, 0

WORKBOOK PAGE: STD2

LIQUIDS
Sample Volume in mL
HZSO4 Volume in mL

\ olume Injected in mL
Dilution Factor (calculated) -

Digest Dilution Factor
ug of Carbon Found

g of Carbon from Baseline

!

{Method Detection Limit in pg/mL 5.50E+01
C Actual in pg/mL 3.00E+03
1QC Found in pg/imL 3.08E+03

ercent Standard Recovery 102.7
Data Entered By: CJO, Date: 05/28/98
Signature of Chemist: A /}4" Date;
STANDARD.WB1 REV 2.0 344105ML

11344105\0UT\24103.WB1 05/28/98 1922:49:1 5




HNF-1640 REV. 0

WORKBOOK PAGE: SAM3
TOC : LA-344-105 (E-0) LIQUIDS
*\\

Sk Sample Volume in mL

SAMPLE _|H2504 Volume in mL.

olume Injected in mL
Dllutlon Factor (calculated)

y Dlgest Dilution Factor
ug of Carbon in Sample

g of Carbon from Baseline

[

uddiofie R Ao RN

NS SRR
_LIQuID

e

atch Numbe

|Method Detection Limit in pg/mL 6.75E+00]

of Carbon/mL 3.06E+02|
Data Entered By: A CJO Date: 05/28/98
[Signature of Chemist: : /I / A"’ Date:
SAMPLE.WB1 REV 2.0 344105th

1\344105\0UT\24103.WB1 05/28/984 O3 12:49:20



HNF-16840 REV.

WORKBOOK PAGE: DUP4

LIQUIDS i DUP

H2S04 Volume in mL
olume Injected in mL
Dilution Factor (calculated)
jDigest Dilution Factor

pg of Carbon in Sample

Method Detection Limit in pg/mL 6.75E+00)

of Carbon/mL 2.65E+02]|
Data Entered By: Al CJO Date: 05/28/98
Signature of Chemist: / I / Date:
SAMPLE.WB1 REV 2.0 344105ML v

11344105\0UT\24103.WB1 05/28/98 4194 12:49:23



MNF-1640 REV. o

WORKBOOK PAGE: SPIKES

TOC : LA-344-105 (E-0) LIQUIDS
X X Sample Vial Data
ample Volume inmL  (SS) 3

[H2S04 Volume in mL (VR}

Spiked Vial Data
las the sample dilution used? (yes/no)

ample Volume in mL (SPK SS)
H2504 Volume inmL {SPK VR)
g of Carbon in pl (c1) ount of Spike Std. inmL _ (SPK VOL)
g of Carbon from Baseline (C2) ‘olume Injected in mL {SPKVI)

Fo At g C in Sample + Spike __ (C3)

Pre-Spike Dilution Factor {PDF)
h Number [Spike Book
98002553 ispike Value in ugimt

T
3 SRR

pike Correction Factor (SPK CF) = (SPK SS + SPK VOL + SPK VR) / SPK VI

S98T00136. QC Actual in pg/mL = Spike Value (pg/mL)
: atleQC Found in pg/imL = [(C3 - C2)(SPK CF) - (C1-C2)(SAM CF)(SS CF)/(PDF)] / (SPK VOL)
Percent Spike Recovery = (QC Found) / (QC Actual) * 100

4QC Actual in pg/imL : 3.00E+03
~JQC Found in pg/mL , 2.74E+03
“|Percent Spike Recovery 91.2

Data Entered By: cJo A1/ Date: _ 05/28/98 -
Signature of Chemist: / I/ /r Date:
SPIKE.WB1 REV 2.0 344105ML ’ 4

195

1:\344105\0UT24103.WB1 05/28/98 12:48:30




HNF-1640 REV. 0

WORKBOOK PAGE: SAM6
TOC : LA-344 105 (E-O) LIQUIDS

Method Detection Limit in pg/mL 2.00E+01|

of Carbon/mL - 1.12E+03|
Data Entered By: 7 A CcJO Date: 05/28/98
Signature of Chemist: / V%(/ Date:
SAMPLE.WB1 REV 2.0 344105ML

11344 105\0UT\24103.WB1 05/28/98 19%149:33




MNF-1840 REV. 0

WORKBOOK PAGE: DUP7
TOC : LA-344-105 (E-0) LIQUIDS

" Ipilution Factor (calculated)

Digest Dilution Factor

Hg of Carbon in Sample

XN.{ug of Carbon from Baseline
Result from Sample Page

lng of Carbon/mL = (C1-C2)* DF * DDF / VI

’&\ Method Detection Limit = 1 pg C * DF * DDF / VI

Method Detection Limit in pg/mL 2.00E+01|

of Carbon/mL 1.19E+03}
Data Entered By: Al A CJo Date: 05/28/98
Signature of Chemist: / V/f/ Date:
SAMPLE.WB? REV 2.0 344105ML
197

1\344105\0UT\24103. WB1 05/28/98 12:49:34




WORKBOOK PAGE: SAM8

LIQUIDS

MNF-1640 REV. 0

SAMPLE

ode | IDigest Dilution Factor

(DF) 4.000

SRR

0255

¥R lug of Carbon/mL = (C1-C2)* DF * DDF / VI _

Method Detection Limit in pg/mL 2.00E+01|
" Sample Point | Jug of Carbon/mL 1.29E+03|
Data Entered By: /2 CJO Date: 05/28/98

Signature of Chemist:

Date:

SAMPLE.WB1 REV 2.0

198

11\344105\0UT\24103.WB1 05/28/98

12:49:36




MNF-1640 REV. 0

WORKBOOK PAGE: DUP9
5 (E-0) LIQUIDS

NjiSample Volume inmL

Digest Dilution Factor
pg of Carbon in Sample

Method Detection Limit in ug/mL 2.00E+01]

of Carbon/mL 1.29E+03]
Data Entered By: . CJO Date: 05/28/98
Signature of Chemist; / l / A/ Date:
SAMPLE.WB1 REV 2.0 344105ML

11344105\0UT\24103.WB1 05/28/98 19$2:49:44



08/29/13 07:14 FAX

@oo3/012
MNPF-4640 REV. 0
TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0
Sample: BASE Date: 05/26/98 Time: 08:14:24
Sample Size = 200 ulL - Analyst :° JI SOLBRACK
Dil Factor =1 ’ : Min Readings = 14
Blank ID # = ‘ Max Readings = 14
Blank Value = 0 ug/minute C % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51 . 0.00" 0.00
2 1.01. 0.10 100.00
3 1.51 ’ ' 66.67
4 2:01 ¢ 25.00
5 2.51 20.00.
6 3.01 16.67
7 3.51 0.00
8 4,01 Yaue- 0.00
9 4,51 0.00
i0 5.01 14.29
11 5.51 0.00
12 6.01 12.50
13 6.5 11.11
14 7.00 0.00
USER INPUT BLANK VALUE‘l'
BLANK VALUE = 0 micrograms carbon' ,
BLANK FACTOR = 0 / 0. +0.0E+00 ug/min Carbon

SAMPLE RESULTS:
(.9 -0 )(1)/(200)

. < 5.00 E-3 g/L Carbon
(.9 - 0 )(1)/(200) (32%;

< 4.17 E-4 Molar Carbon

AT
/@)720% ¥

SGIST/CHEMIST THAT
7G5 200 TOXR

00000




08/28/13 07:14 FAX

@o04/012
¥ § “v
TOC- TOTAL ORGANIC CARB [ALYSIS REPORT'
- _TICTOC REv’
Sample: 26N12D Time: 09:01:43
Sample Size = Arialyst : JI SOLBRACK
Dil Factor = Min Readings = 14
Blank ID # = Max Readings = 14
Blank Value = % Difference = 10
== 'Reading ==== ==== % Difference ==
1 .5 ’ . 0.00
2 1. "99.67
3 1.5 36.29
4 2. 8.32
5 2.5 4.08
6 3.0 2.00
7 3. 1.08
8 4 0.54
9 4.k 0.71
10 5. 0.00
11 S. 0,35
12 6. 0.35
13 6. 0.00
14 7 0.35
USER INPUT -BLANK VALUE
BLANK VALUE = i ¢
BLANK FACTOR =

+0.0E+00 ug/min Carbon

SAMPLE RESULTS:
( 56.9 - 0 ){(11)/(200):
( 56.9 - 0 )(11)/(200

+3.13E+00 g/L Carbon
+2.61E-01 Molar Carbon

Sample Ruyn By:"‘ :
Po5g e 7 JL SOL

00000

-204




08/29/13 07:15 FAX

. WNP-1640 REY. 0

TOC- TOTAL ORGANIC CARB@N! AﬂYSIS REPORT
.' CTICTOC REV 250
se<<  BLANK ¢ ANALYSIS >>>

'

Sample: BLK o :- Dat

/26/9§

Sample Size - Analyst

Samplévgun.By:

[#1005/012

Time: 09:22:24

JI SOLBRACK

Dil Factor = 'Min Readings = 14
Blank ID # = Max Readings = 14
Blank Value = w % Difference = 10
== Reading ==== Analy51s Tlme ==== Coulomete ==== % Difference ==
' 1 ’ 0.5% 0.00
2 1.01 80.00
3 1.5% .28.57
4 2.60 ¢ 22,22
5 2.50 10.00
6 3.00 16.67
7 3.50 7.69
8 4.00 7.14
9 4.59 12.50
10 5.00 5.88
11 5.50 ©10.53
12 6.00 5.00
13 6.50 4.76
14 7.00 8.70
BLANK VALUE = - 2.3 mlcrograms carbon
BLANK FACTOR = 396 . +3.3E-01 ug/min Carbon

‘FT BOLBRAGK -

At

00000




08/29/13 07:15 FAX

9oo6/012
MNPF-3640 REV, 0
Lt TCAPI
TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REY 2.0
Sample: S98T001362 Time: 13:41:01
Sample Size = 200 ul Analyst : JI SOLBRACK
Dil Factor = 11 . . s+ - . Min Readings = 14
Blank ID # = BLK L o a0 Max Readingsg .= 14
Blank.Value = .3283853 ug/mlnute C -, nf % Difference = 10
== Reading ==== Analy31s Tlme-;==='Coulomete ==== % Difference ==
1 i '0.51 0.00
2 1.01 99.13
3 1.51 37.57
4 2.01 8.87
S 2.51 3.79
6 3.01 2.09
7 3.51 1.60
8 4,01 1.13
9 . 4.50 0.89
10 5.00 ! 0.67
11 5.50 0.66
12 6.00 0.66
13 6.50 o 0.87
"14 7.00 . 0.65
BLANK VALUE = 2.3 mlcrograms caxbo
BLANK FACTOR = 2.3 / 7 003967 +3.3E-01 ug/min Carbon

SAMPLE RESULTS:
( 46.3 - 2.30002 )(11)/(200)

+2.42E+00 g/L Carbon
( 46.3 - 2.30002 ) (11) /(200) (12

+2.02E-01 Molar Carbon

Sample Run By: _ S
: S, . T SOLBRACK , 60000

203




08/29/13 07:16 FAX

BLANK VALUE =
BLANK FACTOR

SAMPLE RESULTS:
( 40.1 '~ 2.299679
( 40.1 - 2.2996792 ) (11} /(200) (12), ="

TOC-- TOTAL

" Sample Rdn,By:

_ Sample: S98T001362DUP
Sample Size = 200 ul
Dil Factor = 11
Blank ID # = BLK
Blank Value = .3283853

== Reading ==== Analysis
1 0.51
2 1.01
3 1.51
4 2.00
5 2.50
[ 3.00
7 3.50
8 4.00
9 4.50
10 5.00
11 5.50
12 6.00
13 6.50
14 7

.00

2.3 micf&gréﬁs'
= 2.3 / 7.00396

) (11)/(200)

HNF-1640 REV. 0

ORGANTE ‘CARBON ANALYSIS REPORT

TICTOC REV 2.0

Date:, 05/26/98 .  Time: 13

Analyst :

2

k3

+3.3E-01

+2
+1

. Min Readings
. Max Readings
_ % Difference

:51:31

JI sO
14
14
‘10

i

Difference
0.00:
94.16
21.65
.29
.31
.43
.33
.31
.04
.77
.02
.76
.00
.50

OCRPORFRPORRERRMDWORO

@ooe7/012

LBRACK

ug/min Carbon

.08E+00
.73E-01

3T SOLBRACK

2364

00060

g/L Carbon
Molaxr Carbon




08/29/13 07:16 FAX

@008/012
HNF-1840 REY. 0
TOC ‘TOTAL ORGANIC .CARBON- ANALYSIS REPORT
TIC""OC R)-.V 2 0
Sample: S98T1362SPK . Date:..05/26/98 .~ Time: 14:02:38
Sample Size = 200 ul Analyst : - JI SOLBRACK
Dil Factor = 11 ) - « - Min Readings = 14
Blank ID # = BLK ) L Max Readings = 14
Blank Value = 3283853 ug/mlnute ¢ ¢ . % Difference = 10
== Reading ==== Analysis Tlme.u-—- Coulomete ==== % Difference ==
1 0.51 . . 3.40 0.00
2 .1.01 . 179.90 98.11
3 1.50 30.00
4 2.00 7.82
5 ' ' 2.50 - 3.13
6 3.00 1.20
7 3.50 0.68
8 4.00 0.34
9 4.50 0.27
10 5.00. 0.20
11 . 5.50 0.14
12 6.00 " 0.17
13 6.50 -~ 0.10
14 - 7.00 . 0.10
BLANK VALUE = 2.3 mlcrograms carbon- .
+3.3E-01 ug/min Carbon

BLANK FACTOR = 2.3 / 7. 003967 o

SAMPLE RESULTS:
( 297.2 - 2.299679 )(11)/(200)
( 297.2 - 2.299679 ) (11)/(200) (12)

+1.622E+01 g/L Carbon
+1.352E+00 Molar Carbon

Sample ﬁun.Ey5 - s
. : ’ . JI SOLBRAC'K 00000

205




08/29/13 07:17 FAX

. @&009/012
S HNF-1840 REV. 0
TOC~ TOTAL ORGANIC CARBON . ANALYSIS REPORT
: ’ . TICTOb REV 2 0 )
Samplé: S98T001363 -2 Date Time: 10:22:53
N 5
. Sample Size = 200 ul Analyst : JI SOLBRACK
Dil Factor = 11 Min Readings = 14 . '
Blank ID # = BLK ./ .0 Max Readings = 14,
Blank Value =-.3283853 ugymlnute C' % Difference = 10
== Reading ==== Analy51s Time === Cou ometer ==== % Difference ==
1 : 0.51 : 9,20 0.00
2 1.0% syt / 99.39
3 1.52 ., ] 24,83
4 2.0% s T i 9.19
5 2.51 5.15
6 3.01 2.88
7 3.51 2.26
8 4.01 1.48
9 4.51 1.28
10 5.01 1.08
11 5.51- 0.72
12 6.01 0.71
13 6.5% 0.36
14 7.00 0.88
BLANK VALUE = 2.3 micregramg.c
BLANK FACTOR = 2.3 /

+3.3E-01 ‘ug/min Carbon

SAMPLE RESULTS: :
( 56.8 -~ 2.300301 ) {11)/(200}

" +3.00E+00 g/L Carbon
( 56.8 - 2.300301 ) (11)/(209

+2.50E-01 Molar Carbon

Sampié‘Run By:

00000

206



08/2 : S
8 ?/13 07:17 FAX d010/012
.- MNP-1840 REY, 0 '
TOC- TOTAL ORGANI ON:ENALYSIS REPORT
Sample: S98T001363DUP .. Date Time: 10:33:34
sample Size = 200 ul’ R . Analyst : JI SOLBRACK .
Dil Factor = 11 Min Readings = 14
Blank ID #. = BLK . Max Readings = 14
Blank Value = .3283853 ugimlnute ¢ % Difference = 10
== Reading ==== Analys1s Ti % leference ==
1 0.51 0.00
2 1.01 98.14
3 1.51 19.96
4 2:01 - 8.54
5 2.51 4.45
6 3.01 3.23
7 3.51 2.11
8 4.01 . 1.22
© 9 4.50 1.37
10 5.00 0.85
11 5.50 0.67
12 6.00 0.84
13 6.50 .66
14 ’ 7.00 0.66
BLANK VALUE = 2.3 mlcrograms carbon . . )
BLANK FACTOR = 2.3 / '7i 003967 +3.3E-01 ug/min Carbon

SAMPLE RESULTS:
( 60.6 - 2.30002 )(11)/(200)
{ 60.6 ~-.2.30002 ) (11)/(200)(12):

+3.21E+00 ., g/L Carbon
+2.67E~01 ‘Molar Carbon

00000

2477



08/29/13 07:18 FAX

TOC- TOTAL

Sample: S98T1364

ORGANIC
TICTOC RE" 2 o}

Time: 10:

ANALYSIS REPORT

@o11/012

LBRACK

ug/nin Carbon

Date: 05/26/98 -":' 55:34
Sample Size = 200 uL:% ' ? Analyst JI SO
Dil Factor = 11 : - Min Readings = 14
Blank ID #. = BLK : - . Max Readings = 14
Blank Value = .3283853- ug/mlnu & C - % Difference = 10
== Reading ==== Analys1s Tlme .Coulometer ==== % Difference
1 0,51 T 0.10 - 0.00
2 1.01 ( 99.67
3 1.51 36.59
‘4 2.01 - 11.25
] 2.51 6.07
6 3.01 3.67
7 3.51 - 2.12
8 4.01 g 1.45
‘ 9 4.50 1.27
10 5.00 " 0.94
11 5.50 0.924
i2 6.00° 0.62
13 6.51- 0.46
14 7.00 0.77
BLANK VALUE = 2.3 microdgrams carbomn. .
BLANK FACTOR = 2.3/ ! +3.3E-01
SAMPLE RESULTS: oL .
( 65.3 - 2,300301 ) (11)./(200}" +3.46E+00
+2.89E-~01

( 65.3 - 2.300301 ) (11)/(200) (12}

Sample Rﬁn'B

208

00000

g/L Carbon
Molar Carbon




08/29/13 07:18 FAX @o12/012

. HNF-1640 REV. 0

TOC- TOTAL ORGANIC {AT.¥SIS REPORT
TICTOQ REV.2.0

Sample: S98T001364DUP " - Date: 05/26/98.,' “Time: 11:05:30

Sample ‘Size = 200 ul. . 'Analyst : " JI SOLBRACK
© Dil Factor = 11 . Min Readings = 14

Blank ID # = BLK v “Max Readings =.14

Blank Value = 3283853 ug/mlnute.c % Difference = 10

o

== Readlng ==== Ana1y81s Tlme ==== % Difference ==

1 0.51 0.00
2 1.01 99.40
3 1.51 31.49
4 2.0%L ; B 10.11
5 2.51 e 7460 5.56
6 3.01 . ......:59.80 ' - 3.68
7 3.51 o ' . 1.97
8 4,01 1.77
9 4.51 1.27
10 5.01 0.94
11 5.51 0.94
12 6.01 : 0.62
13 6.51v- 0.77
14 ’ 7.00 0.61
BLANK VALUE = 2.3 micrograms carbon .
BLANK FACTOR = 2.3 / '7 0039 ¥ +3.3E-01 ug/min Carbon

SAMPLE RESULTS: ' .
( 65.4 - 2.300301 )(11)/(2oo>

/ +3.47E+00 g/L Carbon’
( 65.4 - 2.300301 ) (11)/(200)(12)

+2.89E-01 Molar Carbon

Sample Run By:’

3T SOTBRACK "50000
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worklistdata Version 1.0 05/15/96 -4640 REV. 0 Page:
05/26/98 14:26 HNF:

LABCORE Completed Worklist Report for Worklist# 24152

Analyst: scl Instrument: GEA02 Book#
Method: Rev/Mod
Worklist Comment: AN-101 GEA STD 1.0 mL SEE TRAVELER lad

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
1B o eaEA 1 cos0502 [ LAGUID A 8asa bl I dY0gu 0 L HeIBIE L SRacvany
1 sTD o @GEA-01 CO60-02E LIQUID 1 3.09 3.090 % Ct Error
18D 0. . @EER-01 . C§13702: - LIQUID. . 75366503 - i 7 84e-03 10% 7034 % 'Récovaiy:.
1 STD 0 @GEA-01 CS13702E LIQUID i 2.99 "2.990 % Ct Exxox
Zipra " 0 GRERL 01 4/ 0661 05)  LEQUED. o 15 a2 e v a

2 BLNK 0 @GEA-01 CS13702 LIQUID 1 <2.0le-4 uCi/mly
SSABLE SR T001365: 0 BaEAL 0 60502 HIQUID R/N. <7 8386t 04 73548004 ne fuks

3 SAMPLE S98T001365 0 @GEA-01 CO60-02E LIQUID N/A n/a % Ct. Exrror
3 SAMPLE! T S9BT001365 0 @AEAL0L . CS13702] [LIQUID N/A 234706401 neiymy

3 SAMPLE S98T001365 0 @GEA-01 CS13702E LIQUID N/A 0.19¢0 % Ct. Erxor
4DBF 4 seET00T365 7 0 GOEA-01%/CO80502 LIGUID- - 47.5keid .. <6.87end RED:

4 DUP S98TO01365 0 @GEA-01 <CO60-02E LIQUID - 1 n/a % Ct Error
4-DUR " sbsraor3eE 0 @EER-~01. (513702 -*LIQUID 2.17e401 2.27e+01 0. 000" RPD

4 DUP S98T001365 0 @QEA-01 CS13702E LIQUID 1 0.190 0.190 % Ct Exxor
5 SAMPLE S98TO01366 - 0 @GEA-Q1:".C060-02 LIQUID N/A < 3.150ae-03 3.15e~003 uCi/l‘nL

5 SAMPLE S598T001366 0 @GEA-01 CO060-02E LIQUID N/A n/a % Ct. Error
5. "SAMPLE : .593T6013‘56 ERL @UEAX01 C§13702 LIQUID:" N/A 1.000e+02 N aCi/mry i
5 SAMPLE S598T001366 0 @Ggﬁ-ol CS13702E LIQUID N/A 0.170 % Ct. Exror
&5ue. SOBTO0I566 < 0. 1 GaRALDL o000z HIGUTD, 1 <3 1Ee sy " k3 O5kln RED . 1.

6 DUP 898T001366 0 @GEA-01 CO060-02E LIQUID 1 n/a % Ct Error
&'bip SeBTO0I3EE5 0 - GAERL01 813702 T LIGUID L. 1\b0as0Z 1 9. 95ek0L 0§01 REDE. 17 1L

6 DUP S598T001366 0 @GEA-01 CS13702E LIQUID 1 0.180 0.180 % Ct Error
7 SAMPLE S98Toa1367- 0" “@UER-0L. /CO60% 0627 LIQUID, W/ & 30004603 37000003 uCL ks

7 SAMPLE - S98T001367 ¢ @GEA-01 CO060-02E LIQUID N/A a/a % Ct. Errox
7 SMPLB 593'1‘_0:01367 o @EEA-01. - CSE3702 - LIQUID N/A 1.190e+02 aci/mn

7 SAMPLE 898T001367 0 @GBA-01 CS13702E LIQUID N/A 0.160 % Ct. Exrxor
8:DUBY, S58TO0IRET 070 GORN 01" Co6G 03 LIGUID <3003 £2.97e73 . RED

8 DUP $98T001367 © @GEA-01 CO60-02E LIQUID 1 a/a % Ct Erroxr
87DUE. $982001357 . [0 | @QEA-01." C813702  LIQUID. " '1,1%+02 . -1.198402 00000 PO o,

8 DUpP S98T001367 O @GBEA-01 CS13702E LIQUID * 1 0.160 0.160 % Ct Error

Comments Section:

Comments for sample# S98T001365 and test @GEA-01 .
DL=0 => n/a.

Comments for sample# S98T001366 and test @GEA-01 .
DL=0 => n/a.

Comments for sample# S98T001367 and test @GEA-01 .

Units shown for QC (BLK/BKG) may not reflect the actual units.
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worklistdata Version 1.0 05/15/96 HNF-1640 REV. 0 Page:
05/26/98 14:26

LABCORE Completed Worklist Report for Worklist# 24152
Seq Type Sample# R A Test Matrix : Actual Found DL or Yield Unit
DL=0 => n/a.

Final page for worklist# 24152

Analyst Signature Date Analyst Signature Date

Units shown for QC (BLK/BKG) may not reflect the actual units.
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- REV. 0
05/21/98 13:37 HNF-1640 Page:

#%*1 LABCORE Data Entry Template for Worklist# 24152

Analyst:t 5. Instrument: GEAQ0 _ X Book# 2 f£B£7
Method: LA-548-121 Rev/iMod _F-o
Worklist Comment: AN-101 GEA STD 1.0 mL SEE TRAVELER  lad

S Type Sample# R A Test Matrix Group# Project

1 STD @GEA-01 LIQUID ‘

2 BLNK . @GEA-01 LIQUID

3 SAMPLE $98T001365 O @GEA-01 LIQUID 98000238 AN-101 GRAB1L

Analytes Requested: C060-02 , CO60-02E, CS13702 , CS13702E
4 DUP . 598T001365 0 @GEA-01 LIQUID

S5 SAMPLE S98T001366 0 @GEA-01 LIQUID 98000238 AN-101 GRAB1
Analytes Requested: C060-02 , CO60-02E, CS13702 , CS13702E

6 DUP S98T001366 0 @GEA-01 LIQUID

7 SAMPLE S98T001367 0 @GEA-01 LIQUID 98000238 AN-101 GRAB1
Analytes Requested: C060-02 , CO60-02E, CS13702 , CS13702E

8 DUP S98T001367 0 @GEA-01 LIQUID
Final page for worklist # 24152
[ ZG Sy S, 5D

Analyst Signature Date AnalW’ Signature Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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* 222-S Laboratory Counting Room 22-MAY-1998 17:04:04.43 *
T T A Ty T T I T T T P TS T P T P ¥

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

Worklist #:
Sample ID:
Sample Size:
Dilution Factor:

S>>>>>>>>>
Detector ID:
File Number:
Geometry:

Count Time:
Real Time:
Dead Time:

COUNT

>>>>>>>>>> ANALY
Sample Count Time:
Decayed to:
Standard Deviations:
Analysis Library:
Analyst:
Background Subtract:

24152
WL24152-STD
1.00000E~03 L
1.00000E+00

Removed by:

AU

INFORMATION <<<<<<<<<<

GEA2

dka300: [spec.GEA2}2g2720.cnf
42 -

Verified by:
9
0 00:50:00.00 sec

0 00:50:34.06 sec
1.1%

SIS INFORMATION <<<<<<<<<<
22-MAY-1998 16:12:57.59
22-MAY-1998 16:12:57.59
2 .

ENVGEA
GL
DKA300: [SPEC.GEA2]2GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 16-DEC-1997 11:02:19.60

Date of last efficiency calibration: 10-NOV-1997 10:04:32.95
Sekkkkkkkkkkkkkkkkkkhhhhhkhhkhhkhhkhhhhhhhhhhhhhhhhhhdhkhdhkhkkkhhhhhhhhhhhhhkhhhhhhdhdsk

Post-NID Peak Search Report

‘It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/L
0 661.58%* 5392 1.45 1323.19 1315 16 3.0 CS-137 7.84
0 1173.06 2469 1.83 2346.29 2337 17 4.5 C0-60 4.90
0 1332.25 2404 1.94 2664.72 2655 18 4.2 CO0-60 5.30
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HNF-1840 REV. 0

Summary of Nuclide Activity Page : 2
Sample ID : WL24152-STD Acquisition date : 22-MAY-1998 16:12:57
Total number of lines in spectrum 3
Number of unidentified lines 0
Number of lines tentatively identified by NID 3 100.00%
Nuclide Type :

Wtd Mean Wwtd Mean

Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay uci/L uci/L 2-Sigma Error $Error Flags
CO0-60 5.27Y 1.00 5.091E+00 5.091E+00 0.157E+00 3.09
CS-137 30.00Y 1.00 7.844E+00 7.844E+00 0.235E+00 2.99

Total Activity : 1.293E+01 1.293E+01

Grand Total Activity : 1.293E+01 1.293E+01

Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit




HNF-1640 REV. 0

Minimum Detectable Activity Report Page : 3
Sample ID : WL24152-STD Acquisition date : 22-MAY-1998 16:12:57
Bckgnd Energy MDA

Nuclide Sun (keV) (uci/L)
BE-7 252. 477.59 6.8415E-01
NA-22 21. 1274.53 5.1465E-02
NA-24 8. 1368.55 3.6432E-02
K-40 115. 1460.75 1.1780E+00
SC-46 99. 1120.55 9.3618E~02
CR-51 291. 320.08 5.1837E-01
MN-54 144. 834.83 8.8205E-02
COo-56 116. 846.76 8.0513E-02
C0o-57 321. 122.06 4.2833E-02
CO0-58 135. 810.78 8.4027E-02
FE-59 146. 1099.25 1.9585E-01
ZN-65 119. 1115.55 2.0056E-01
SE-75 326. 264.66 7.9993E-02
KR-85 205. 514.00 1.5811E+01
SR-85 205. 514.01 7.1445E-02
Y-88 1. 1836.06 2.2701E-02
¥Y-91 42, 1204.67 2.2206E+01
NB-94 142. 871.09 9.0677E-02
NB-95 131. 765.78 . 7.8715E-02
ZR~-95 119. 756.73 1.3611E-01
RU-103 . 178. 497.08 6.8326E-02
RURH~-106 155. 621.93 1.4335E+00
AG-108m 110. 722.94 7.5807E-02
CD-109 303. 88.03 1.4008E+00
AG-110M 220. 657.76 9.3369E-02
SN-113 266. 391.69 9.4284E-02
TE-123m 361. 159.00 4.4465E-02
SB~124 150. 602.73 6.9684E-02
SB-125 288. 427.89 2.3164E-01
TE-125m 302. 109.27 1.3643E+01
I-129 290. 39.60 1.5789E+01
I-131 267. 364.48 6.9676E-02
XE-131m 297. 163.93 1.7468E+00
BA-133 263. 356.02 8.8359E-02
CS-134 141. 604.70 6.8021E-02
CS-136 121. 818.51 8.0232E-02
CS-138 9. 1435.86 8.2365E-02
CE-139 303. 165.85 4.3352E-02
BA-140 156. . 537.31 2.5709E-01
LA-140 9. 1596.21 4.5373E-02
CE-141 348. 145.44 7.5777E-02
CE-144 321. 133.51 3.2061E-01
CEPR-144 321. 133.51 6.4062E-01
EU-152 328. 121.78 1.3108E-01
EU-154 328. 123,07 9.1602E~-02
EU-155 299. 86.54 1.5781E-01
HF-181 237. 482.18 8.6088E-02
TA-182 265, 67.75 2.1120E-01
HG-203 300. 279.20 5.7751E-02
BI-207 138. 569.70 6.3615E-02
TL-208 328. 277.36 7.7361E-01
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Minimum Detectable Activity Report (continued)

Sample ID WL24152-STD

Nuclide

PB-210
BI-212
PB-212
BI-214
PB-214
RA-224
RA-226
AC-228
TH-228
TH-229
U-232
PA-233
PA-234M
TH-234
U-235
NpP-237
U-237
NP-238
NP-239
PU-239
AM-241
AM-243

Bckgnd

Sum

257.
120.
405.
162.
325.
362.
376.
168.
307.
308.
272.
290.
137.
275.
374.
299.
324.
128.
306.
346.
324.
299.

Energy
(keV)

46.50
727.18
238.63
609.31
351.92
240.99
186.10
911.21

84.37

88.47

57.78
312.17

1001.03

92.60
185.71

86.48

59.54
984.45
106.12
129.30

59.54

74.67

HNF-1640 REV. 0

Acquisition date

218

MDA
(uci/L)

1.0263E+01
1.0832E+00
1.1013E-01
1.5946E-01
3.0092E-01
1.1565E+00
1.1406E+00
3.8304E-01
4.3368E+00
2.0487E-01
7.6609E+01
1.3210E-01
1.1914E+01
7.9636E-01
6.9214E~02
4.1807E~01
4.3097E-01
3.4389E-01
1.7449E-01
5.8075E+02
4.1338E-01
1.1794E-01

Page : 4
22-MAY-1998 16:12:57




HNF-1640 REV. 0

R L Y Yy L L L L T T

* 222-8 Laboratory Counting Room 22-MAY-1998 20:44:23.63 *

R L T R T L T T T A AN AP AP
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<

Worklist #: 24152

Sample ID: WL24152~BLNK

Sample Size: 1.00000E-04 L

Dilution Factor: 1.00000E+00

Removed by:
Qb S

INFORMATION <<<<<<<<<<

GEA2

dka300: [spec.GEA2]2g2721.cnf
42

0 02:30:00.00 sec

0 02:30:55.33 sec

0.6%

S555>5>>>>
Detector ID:
File Number:
Geometry:

Count Time:
Real Time:
Dead Time:

COUNT
Verified by:

e socomprt.

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<

Sample Count Time:
Decayed to:

22-MAY-1998 18:13:00.38
22~MAY-1998 18:13:00.38

Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: SLH2

Background Subtract: DKA300: [SPEC.GEA2]2GBACK
>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 16-DEC-1997 11:02:19.60

Date of last efficiency calibration: 10-NOV-1997 10:04:32.95
T L e I L I I T T I I I I T T e

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uci/L
4] 352.04% 131 2.74 704.05 698 14 47.5
0 583.51% 46 1.45 1167.03 1159 15 95.4 .
0 661.61% 41 1.54 1323.26 1318 12116.4 CsS-137 0.201
0 1460.57% 23 1.93 2921.43 2912 18181.7 K-40 1.72
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HNF-1640 REV. 0

Summary of Nuclide Activity Page : 2
Sample ID : WL24152-BLNK Acquisition date : 22-MAY-1998 18:13:00
Total number of lines in spectrum 4
Number of unidentified lines 0
Number of lines tentatively identified by NID 4 100.00%
Nuclide Type : :
wWtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2~-Sigma
Nuclide Hlife Decay uci/L uci/L 2-Sigma Error %Error Flags V?
~—¥— . 2 1001 720EF00 3 < 4 P
Total Activity : 1.921E+00 1.9221E+00
Grand Total Activity : 1.921E+0Q0Q 1.921E+00
Flags: "K" Keyline not found e Manually accepted

wE" Manually edited naw Nuclide specific abn. limit
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Minimum Detectable Activity Report

Sample ID

Nuclide

BE-7
NA-22
NA-24
SC-46
CR-51
MN-54
CO-56
COo-57
CO-58
FE-59
C0-60
ZN-65
SE-75
KR-85
SR-85
Y-88
¥Y-91
NB-94
NB-95
ZR-95
RU-103
RURH-106
AG-108m
CD-109
AG-110M
SN-113
TE-123m
SB-124
SB-125
TE-125m
I1-129
I-131
XE-131m
BA-133
CS-134
Cs-136
Cs-138
CE-139
BA-140
LA-140
CE-141
CE-144
CEPR-144
EU-152
EU-154
EU-155
HF-181
TA-182
HG-203
BI-207
TL-208

: WL24152-BLNK

Bckgnd

Sum

83.
28.
26.
57.

149.
35.
45,

200.

Energy
(keV)

477.59
1274.53
1368.55
1120.55

320.08

834.83

846.76

122.06

810.78
1099.25
1332.50
1115.55

264.66

514.00

514.01
1836.06
1204.67

871.09

765.78

756.73

497.08

621.93

722.94

88.03

657.76

391.69

159.00

602.73

427.89

109.27

39.60

364.48

163.93

356.02

604.70

818.51
1435.86

165.85

537.31
1596.21

145.44

133.51

133.51

121.78

123.07

86.54

482.18

67.75

279.20

569.70

277.36

HMF-1640 REV. ¢

Page : 3

Acquisition date : 22-MAY-1998 18:13:00

221

MDA
(uci/L)

1.3442E+00
1.9370E-01
2.0958E-01
2.4151E-01
1.2527E+00
1.5256E-01
1.7221E-01
1.1376E-01
1.6961E-01
3.0650E-01
2.3080E-01
3.4099E-01
2.0223E~01
4.,0398E+01
1.8254E-01
1.4392E-01
7.1966E+01
1.6969E-01
1.7647E-01
3.2323E-01
1.7305E-01
2.9796E+00
1.8633E-01
3.9544E+00
1.7080E-01
1.9837E-01
1.1778E-01
1.5101E-01
4,9575E-01
3.7503E+01
4.0004E+01
1.6188E-01
4.8879E+00
1.9945E-01
1.6988E-01
1.7334E-01
7.7643E-01
1.1968E-01
5.4377E-01
1.8409E-01
1.9825E-01
8.7121E-01
1.7407E+00
3.4392E-01
2.3804E-01
4,5227E-01
1.8771E-01
5.6986E-01
1.4141E-01
1.4209E-01
1.8995E+00




Minimum Detectable Activity Report (continued)
Acquisition date

Sample ID

Nuclide

PB-210
BI-212
PB-212
BI-214
PB-214
RA-224
RA-226
AC-228
TH-228
TH-229
U-232
PA-233
PA-234M
TH-234
U-235
NP-237
U-237
NP-238
NP-239
PU-239
AM-241
AM-243

¢ WL24152-BLNK

Bckgnd
Sum

156.

50.
208.
161.
248,
206.
212.

83.
214.
205.
149.
141.

38.
190.
214.
219.
167.

32.
191.
205.
167.
199.

Energy
(keV)

46.50
727.18
238.63
609.31
351.92
240.99
186.10
911.21

84.37

88.47

57.78
312.17

1001.03

222

MNF-1640 REV. 0

MDA
(uci/L)

2.6967E+01
2.3987E+00
2.6566E-01
5.2915E-01
1.9573E+00
2.9546E+00
2.8815E+00
9.1403E-01
1.2154E+01
5.6116E-01
1.9088E+02
3.1181E-01
2.1665E+01
2.2223E+00
1.7628E-01
1.2006E+00
1.0464E+00
6.0654E~-01
4.6818E-01
1.5024E+03
1.0001E+00
3.2311E-01

Page : 4
: 22-MAY-1998 18:13:00




. N HNF-1640 REV. 0

EE R R R Y Y T T T T 23

% 222-8 Laboratory Counting Room 22-MAY-1998 23:34:40.21 *
T T T T T e Y T Ty T I I I

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

Worklist #: 24152

Sample ID: S98T1365-SAM Removed by:

Sample Size: 1.00000E-04 L

Dilution Factor: 1.00000E+00 Stleled
>>>>>>>>>> COUNT INFORMATION <<<<<<<<<<

Detector ID: GEA2 Verified by:

File Number: dka300: [spec.GEA2]2g2722.cnf

Count Time: 0 02:30:00.00 sec

Real Time: 0 02:37:14.56 sec

Dead Time: 4.6%
>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<

Sample Count Time: 22~-MAY-1998 20:56:57.08

Decayed to: 22-MAY-1998 20:56:57.08

Standard Deviations: 2

Analysis Library: ENVGEA

Analyst: SLH2

Background Subtract: DKA300: [SPEC.GEA2]2GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 16-DEC-1997 11:02:19.60

Date of last efficiency calibration: 10-NOV-1997 10:09:16.15
T I I I I I I I T oo

Post-NID Peak Search Report

It  Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uci/L
0 661.59*% 1217356 1.47 1323.21 1315 16 0.2 CS-137 2.170E+04
0 817.13 21 1.41 1634.33 1631 8 99.1
0 1323.26 89 2.37 2646.75 2641 14 26.1
0 1460.59% 46 2.07 2921.47 2913 16 93.1 K-40 12.1
0 1764.33% 23 2.54 3529.08 3522 14 68.5
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HNF-1640 REV. 0

Summary of Nuclide Activity Page : 2
Sample ID : S98T1365-SAM Acquisition date : 22-MAY-1998 20:56:57
Total number of lines in spectrum 5
Number of unidentified lines 1
Number of lines tentatively identified by NID 4 80.00%
Nuclide Type :
wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay uci/L uci/L 2-Sigma Error %Error Flags
M%ng Al
CS-137 30.00Y 1.00 2.170E+04 2.170E+04 0.004E+04 0.19 5)}[(]
Total Activity : 2.171E+04 2.171E4+04
Grand Total Activity : 2.171E+04 2.171E+04
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit

224



Minimum Detectable Activity Report

Sample ID :

~Nuclide

BE-7
Na-22
NA-24
SC-46
CR-51
MN-54
CO-56
CO0-57
CO-58
FE-59
CO0~-60
ZN-65
SE-75
KR-85
SR-85
Y-88
¥-91
NB-94
NB-95
ZR-95
RU-103
RURH-106
AG-108m
CD-109
AG-110M
SN-113
TE-123m
SB-124
SB-125
TE-125m
I-129
I-131
XE-131m
BA-133
CS-134
CS-136
CS-138
CE-139
BA-140
LA-140
CE-141
CE-144
CEPR-144
EU-152
EU-154
EU-155
HF-181
TA-182
HG-203
BI-207
TL-208

598T1365-SAM

Bckgnd

Sum

35740.
25.

37476.
30950.

27913.
35947.

8884.
36262.

Energy
(keV)

477.59
1274.53
1368.55
1120.55

320.08

834.83

846.76

122.06

810.78
1099.25
1332.50
1115.55

264.66

514.00

514.01
1836.06
1204.67

871.09

765.78

756.73

497.08

621.93

722.94

88.03

657.76

391.69

159.00

602,73

427.89

108.27

39.60

364.48

163.93

356.02

604.70

818.51
1435.86

165.85

537.31
1596.21

145.44

133.51

133.51

121.78

123.07

86.54

482.18

67.75

279.20

569.70

277.36

HNF-1640 REV. 0

Page : 3

Acquisition date : 22-MAY-1998 20:56:57

225

MDA
(uci/L)

9.7460E+01
6.5821E~01
6.9118E-01
8.4435E-01
6.7760E+01
7.6085E-01
7.5018E-01
6.0948E+00
6.4454E-01
1.3958E+00
7.5384E-01
1.5073E+00
1.0649E+01
1.7967E+03
8.1268E+00
4.9550E-01
2.6445E+02
7.4161E-01
7.4096E~01
1.3499E+00
9.1539E+00
1.2138E+02
9.1821E-01
1.8869E+02
1.1581E+01
1.2871E+01
5.9501E+00
6.0315E+00
3.2245E+01
1.9197E+03
1.8083E+03
9.3398E+00
2.5583E+02
1.1991E+01
6.0775E+00
6.7048E-01
2.6841E+00
6.2751E+00
2.8399E+01
6.0145E-01
1.0421E+01
4.5894E+01
9.1703E+01
1.8433E+01
1.2953E+01
2.1473E+01
1.1416E+01
2.8631E+01
7.8062E+00
6.0248E+00
1.0064E+02




Minimum Detectable Activity Report (continued)
S598T1365-SAM

Sample ID :

Nuclide

PB-210
BI-212
PB~-212
BI-214
PB-214
‘RA-224
RA-226
AC-228
TH-228
TH-229
U-232
PA-233
PA-234M
TH-234
U-235
NP-237
U-237
NP-238
NP-239
PU-239
AM~-241
AM-243

Bckgnd
Sum

27730.
111.
39868.
8195.
32428.
39708.
48017.
89.
30873.
30797.
27539.
33579.
50.
31363.
47380,
30978.
27807.
37.
33018.
37852.
27807.
29253.

Energy
(kevV)

46.50
727.18
238.63
609.31
351.92
240.99
186.10
911.21

84.37

88.47

57.78
312.17

1001.03

92.60
185.71

86.48

59.54
984.45
106.12
129.30

59.54

74.67

HNF-1640

Acquisition date

226

MDA
(uci/L)

1.3197E+03
1.2786E+01
1.3718E+01
1.3391E+01
8.4533E+01
1.5290E+02
1.6522E+02
3.4443E+00
5.8190E+02
2.7388E+01
9.9796E+03
1.7429E+01
8.9649E+01
1.1341E+02
9.9829E+00
5.6901E+01
5.2303E+01
2.3638E+00
2.4418E+01
8.0133E+04
4.9980E+01
1.5527E+01

REV.0

Page : 4
¢ 22-MAY-1998 20:56:57




HNF-1640 REV. 0
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* 222-S Laboratory Counting Roomn 23-MAY-1998 02:18:37.00 *
T T T T T X I Y T S R L EE

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

Worklist #:

Sample ID:

Sample Size:

Dilution Factor:
>>>>>>>>>> COUNT

Detector ID:

File Number:

Geometry:

Count Time:

Real Time:

Dead Time:

>>>>>>>>>> ANALY
Sample Count Time:
Decayed to:
Standard Deviations:
Analysis Library:
Analyst:
Background Subtract:

24152
§98T1365~DUP
1.00000E-04 L
1.00000E+00

Removed by:

)deé«/t/

INFORMATION <<<<<<<<<<

GEA2

dka300: [spec.GEA2]2g2723.cnf
43

Verified by:

grzﬁa é%ﬂ_m éém% 28

0 02:30:00.00 sec
0 02:37:14.91 sec
4.6%

SIS INFORMATION <<<<<<<<<<
22-MAY-1998 23:40:51.47
22-MAY-1998 23:40:51.47
2
ENVGEA
SLH2
DKA300: [SPEC.GEA2]2GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 16-DEC-1997 11:02:19.60

Date of last efficiency calibration: 10-NOV-1997 10:09:16.15
I T T T T T T T T I T T ST R LTI T R L R P T R e P T

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uci/L
0 661.60% 1215955 1.48 1323.23 1315 16 0.2 CS-137 2.167E+04
0 1322.50 72 1.60 2645.24 2637 15 37.1
0 1460.60% 49 1.96 2921.49 2915 13 86.7 K-40 12.8

227




HNF-16840 REV. 0

Summary of Nuclide Activity Page : 2
Sample ID : S98T1365~DUP Acquisition date : 22-MAY-1998 23:40:51
Total number of lines in spectrum 3
Number of unidentified lines 1
Number of lines tentatively identified by NID 2 66.67%
Nuclide Type :
wWtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay uci/L uci/L 2-Sigma Error %Error Flags
= < s N : 8 g
Ccs-137 30.00Y 1.00 2.167E+04 2.167E+04 0.004E+04 0.19 5)}&}4
Total Activity : 2.169E+04 2.169E+04
Grand Total Activity : 2.169E+04 2.169E+04
Flags: "K" = Keyline not found "M" = Manually accepted
YE" = Manually edited "A" = Nuclide specific abn. limit
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MNF-1640 REV. 0

Minimun Detectable Activity Report Page : 3
Sample ID : S98T1365~DUP Acquisition date : 22-MAY-1998 23:40:51
Bekgnd Energy MDA

Nuclide Sum (keV) (uci/L)
BE-7 35962. 477.59 9.7762E+01
NA-22 38. 1274.53 7.9108E-01
NA-24 19. 1368.55 6.6020E~01
SC-46 56. 1120.55 8.6257E-01
CR-51 33609. 320,08 6.8185E+01
MN-54 57. 834.83 6.9371E-01
CO-56 60. 846.76 7.2092E-01
CO-57 36853. 122.06 6.0695E+00
CO-58 55. 810.78 6.7048E-01
FE-59 41, 1099.25 1.3045E+00
Co-60 25. 1332.50 6.8670E-01
ZN-65 52. 1115.55 1.6434E+00
SE-75 37580. 264.66 . 1.0670E+01
KR-85 18614. 514.00 1.7917E+03
SR-85 18611. 514.01 8.1041E+00
Y-88 10. 1836.06 6.0703E-01
¥Y-91 46. 1204.67 2.7820E+02
NB-94 60. 871.09 7.3768E-01
NB-95 81. 765.78 7.6551E-01
ZR-95 80. 756.73 1.3803E+00
RU-103 22620. 497.08 9.1488E+00
RURH-106 7723. 621.93 1.1953E+02
AG-108m 106. 722.94 9.1082E-01
CD-109 30786. 88.03 1.8894E+02
AG-110M 23822. 657.76 1.1510E+01
SN-113 34047. 391.69 1.2874E+01
TE-123m 38172. 159.00 5.9418E+00
SB-124 8091. 602.73 6.0426E+00
SB-125 38448. 427.89 3.2220E+01
TE-125n 33929. 109.27 . 1.9238E+03
I-129 27856. 39.60 1.8128E+03
I-131 32918. 364.48 9.4020E+C0
XE-131m 38017. 163.93 2.5561E+02
BA-133 32545. 356.02 1.1928E+01
CS-134 8052. 604.70 6.0540E+0C0
CS~136 51. 818.51 6.5311E-01
CS-138 17. 1435.86 2.8034E+00
CE-139 38214. 165.85 6.2792E+00
BA-140 13606. 537.31 2.8452E+01
LA-140 8. 1596.21 5.2570E-01
CE-141 38352. 145.44 1.0412E+01
CE-144 38330. 133.51 4.6065E+01
CEPR-144 38329. 133.51 9.2047E+01
EU-152 36873. 121.78 1.8385E+01
EU-154 37118. 123.07 1.2891E+01
EU-155 30635. 86.54 2.1364E+01
HF-181 28938. 482.18 1.1378E+01
TA-182 27817. 67.75 2.8582E+01
HG-203 35943. 279.20 7.8066E+00
BI-207 8914. 569.70 6.0346E+00
TL-208 36061. 277.36 1.0036E+02
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MNF-1640 REV. 0

Minimum Detectable Activity Report (continued) Page : 4
Sample ID : S98T1365-DUP Acquisition date : 22-MAY-1998 23:40:51
Bckgnd Energy MDA

Nuclide Sum (kev) (uci/L)
PB-210 27304. 46.50 1.3095E+03
BI-212 119. 727.18 1.3200E+01
PB~212 40057. 238.63 1.3751E+01
BI-214 7899. 609.31 1.3149E+01
PB-214 32596. 351.92 8.4755E+01
RA-224 39638. 240.99 1.5277E+02
RA-226 48325. 186.10 1.6575E+02
AC-228 101. 911.21 3.6528E+00
TH-228 30402. 84.37 5.7747E+02
TH-229 30726. 88.47 2.7356E+01
U-232 27305. 57.78 9.9372E+03
PA-233 33508. 312.17 1.7411E+01
PA-234M 51. 1001.03 9.0865E+01
TH-234 31644. 92.60 1.1392E+02
U-235 47696. 185.71 1.0016E+01
NpP-237 30649. 86.48 5.6599E+01
U-237 27757. 59.54 5.2257E+01
Np-238 58. 984.45 2.9207E+00
NP-239 33264. 106.12 2.4508E+01
PU~-239 37888. 129.30 8.0171E+04
AM-241 27758. 59.54 4.9936E+01
AM-243 29240. 74.67 1.5523E+01
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********************************************************************************

% 222-S Laboratory Counting Room 23-MAY-1998 07:47:23.49 *

I s e T L R T T T T I I I IR L T T T T T R T T T T P
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<

Worklist #: 24152 )
Sample ID: S98T1366-SAM Removed by:
Sample Size: 1.00000E-03 L w
Dilution Factor: 4.10000E+01 Q%
[4

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<<
Detector ID: GEA2 Verified by:
File Number: dka300: [spec.GEA2]2g2726.cnf
Geometry: 43 9&” ézﬁﬁﬁ 24 % Nl
Count Time: 0 02:30:00.00 sec
Real Time: 0 02:37:59.80 sec
Dead Time: 5.1%

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 23-MAY-1998 05:08:56.45
Decayed to: 23-MAY-1998 05:08:56.45
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: SLH2

Background Subtract: DKA300: [SPEC.GEA2]2GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 16-DEC-1997 11:02:19.60
Date of last efficiency calibration: 10-NOV-1997 10:09:16.15
KEEKXXIRRERAIT IR KA T I I TRRRERREEEEEEEEXRRKXEEREEER IR AEITITTIIRR R R TR I A T khhh T T T h bk hhrhkkds

Post-NID Peak Search Report

It Energy Area FWHM Channel Left DPw %Err Fit Nuclides Aactivity
uci/L
0 188.39 4631 4.52 376.75 371 15 33.1
0 661.59% 1368703 1.47 1323.21 1315 16 0.2 Ccs-137 1.000E+05
0 1238.58 17 1.24 2477.36 2471 9116.9
0 1322.43 97 1.38 2645.10 2638 15 32.1
0 1460.52% 46 1.89 2921.32 2911 20 98.2 K-40 49.4
0 1764.20% 15 2.06 3528.83 3521 15 98.4 '
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HNF-1640 REV. O

Summary of Nuclide Activity Page : 2
Sample ID : S98T1366-SAM Acquisition date : 23-MAY-1998 05:08:56
Total number of lines in spectrum 6

Number of unidentified lines 2

Number of lines tentatively identified by NID 4 66.67%

Nuclide Type :
wWtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma

Nuclide Hlife Decay uci/L uci/L 2-Sigma Error %Error,K Flags
CS-137 . 30.00¢  1.00 1.000E+05  1.000E05  0.002E+05  0.17 7 ghift®
Total Activity : 1.001E+05 1.001E+05
Grand Total Activity : 1.001E+05 1.001E+05
Flags: "K" = Keyline not found "M" = Manually accepted
WE" = Manually edited A" = Nuclide specific abn. limit
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MMF-1640 REV. 0

Minimum Detectable Activity Report Page : 3
Sample ID : S98T1366-SAM Acquisition date : 23-MAY-1998 05:08:56
Bckgnd ‘Energy MDA

Nuclide Sum (keV) (uCi/L)
BE-7 40075. 477.59 4.2306E+02
NA-22 19. 1274.53 2.4101E+00
NA-24 : 24. 1368.55 2.9471E+00
SC-46 61. 1120.55 3.6797E+00
CR-51 36988. 320.08 2.9323E+02
MN-54 56. 834.83 2.8293E+00
CO-56 53. 846.76 2.7904E+00
CcO-57 41554. 122.06 2.6420E+01
CO-58 90. 810.78 3.4674E4+00
FE-59 43. 1099.25 5.4569E+00
CO-60 33. 1332.50 3.1497E+00
ZN-65 45. 1115.55 6.3081E+00
SE-75 41703. 264.66 4.6077E+01
KR-85 21119. 514.00 7.8228E+03
SR-85 21118. 514.01 3.5385E+01
Y-88 4. 1836.06 1.7053E+00
Y-91 37. 1204.67 1.0273E+03
NB-94 50. 871.09 2.7752E+00
NB-95 83. 765.78 3.1718E+00
ZR-95 73. 756.73 5.4334E+00
RU-103 25316. 497.08 3.9674E+01
RURH-106 8707. 621.93 5.2016E+02
AG-108nm 106. 722.94 3.7399E+00
CD-109 34781. 88.03 8.2321E+02
AG-110M 27248, ) 657.76 . 5.0459E+01
SN-113 37929. 391.69 5.5703E+01
TE-123n 42777. 159.00 2.5785E+01
SB-124 8963. 602.73 2.6067E+01
SB-125 43598. 427.89 1.4065E+02
TE-125m 37687. 109.27 8.3116E+03
I-129 31003. 39.60 7.8396E+03
I-131 36599. 364.48 4.0640E+01
XE-131m 43181. 163.93 1.1167E+4+03
BA-133 36379. 356.02 5.1697E+01
CS-134 8911. 604.70 2.6104E+01
CS-136 69. 818.51 3.0882E+00
CS-138 13. 1435.86 1.0066E+01
CE-139 42794. 165.85 2.7240E+01
BA-140 15239. 537.31 1.2342E+4+02
LA-140 S. 1596.21 1.7736E+00
CE-141 43050. 145.44 4.5223E+01
CE-144 42716. 133.51 1.9935E+02
CEPR~144 42715. 133.51 3.9834E+02
EU-152 41496, 121.78 7.9949E+01
EU-154 41719. 123.07 5.6022E+01
EU-155 34663. 86.54 9.3154E+01
HF-181 32980. 482.18 4,9792E+01
TA-182 31383. 67.75 1.2444E+02
HG-203 40186. 279.20 3.3838E+01
BI-207 9734. 569.70 2.5849E+01
TL-208 40435. 277.36 4.3563E+02
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HNF-1640 REV. 0

Minimum Detectable Activity Report (continued) Page : 4
Sample ID : S98T1366-SAM Acquisition date : 23-MAY-1998 05:08:56
Bckgnd Energy MDA

Nuclide sum (keV) (uci/L)
PB~210 30745. 46.50 5.6963E+03
BI-212 114. 727.18 5.3059E+01
PB-212 44661. 238.63 5.9520E+01
BI-214 9159. 609.31 5.8022E+01
PB-214 36609. 351.92 3.6982E+02
RA-224 44548. 240.99 6.6394E+02
RA-226 54434, 186.10 .7.2112E+02
AC-228 96. 911.21 1.4622E+01
TH-228 34253. 84.37 2.5126E+03
TH-229 34851. 88.47 - 1.1943E+02
U-232 30570. 57.78 4,.3101E+04
PA-233 37561. 312.17 7.5566E+01
PA-234M 60. 1001.03 4.0201E+02
TH-234 35337. 92.60 4,9348E+02
U-235 53743. 185.71 4.3585E+01
NP-237 34626. 86.48 2.4661E+02
U-237 30794. 59.54 2,2563E+02
NP-238 45. 984.45 1.0601E+01
NP-239 36666. 106.12 1.0549E+02
PU-239 42898. 129.30 3.4970E+05
AM-241 30794. 59.54 2.1561E+02
AM-243 33040. 74.67 6.7641E+01
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hdkkkkhhhhhkhhhkhkhkkkkkkhkhhkhkhhkhkhhkhhhhhhkhkkkkhkkkhkkkhkkkkkkhkkkhkhdhdhhhhhhkhhhkhhhhdhrbths

* 222-S Laboratory Counting Room 23-MAY-1998 10:45:11.42 *
LT T T T T L T T T T P T T R T R P TP R R PO O

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<
Worklist #: 24152
Sample ID: S98T001366-DUP Removed by:

Sample Size: 1.00000E-03 L M
Dilution Factor: 4,.10000E+01 C7¢quzl
77

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

Detector ID: GEA2 Verified by:
File Number: dka300: [spec.GEA2]2g2727.cnf
Geometry: 43 gdm_&e&&_‘zg_@,ﬂ
Count Time: 0 02:30:00.00 sec
Real Time: 0 02:37:57.65 sec
Dead Time: 5.0%
>>>>>>5>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 23-MAY-1998 08:06:43.98
Decayed to: 23-MAY-1998 08:06:43.98
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: GL

Background Subtract: DKA300: [SPEC.GEA2]2GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 16-DEC-1997 11:02:19.60

Date of last efficiency calibration: 10~NOV-1997 10:09:16.15
hhkkkhhkhkhkhhkhkkkhkhkhhhkhkhkhkkhkhhkhkhkhkhkhhhhhhhhrhdhhkkrdhhhhhhrkdhkhkhhkkrhrhhkkrhrhkrd

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uci/L
] 661.56% 1362254 1.47 1323.16 1315 16 0.2 Cs-137 9.955E+04
0 1322.59 116 2.14 2645.41 2637 15 22.4
0 1378.23 20 1.40 2756.72 2750 14 81,2
0 1460.65% 43 1.70 2921.59 2914 14107.4 K-40 46.7
0 1764.17%* 13 1.97 3528.77 3522 14111.7
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MNP-1640 REV. O

Summary of Nuclide Activity Page : 2
Sample ID : S98T001366-DUP Acquisition date : 23-MAY-1998 08:06:43
Total number of lines in spectrum 5
Number of unidentified lines 2
Number of lines tentatively identified by NID 3 60.00%
Nuclide Type :
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay uci/L uCi/L 2-Sigma Error %Error Flags
3 v : 2
CS-137 30.00Y 1.00 9.955E+04 9.955E+04 0.017E+04 0.18»5 “}q
Total Activity : 9.960E+04 9.960E+04
Grand Total Activity : 9.960E+04 9.960E+04
Flags: "K" = Keyline not found "M" = Manually accepted

ngE" Manually edited wan Nuclide specific abn. limit
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Minimum Detectable Activity Report

Sample ID

Nuclide

BE-7
NA-22
NA-24
SC-46
CR-51
MN-54
CO-56
CO-57
C0-58
FE-59
CO-60
ZN-65
SE-75
KR-85
SR-85
Y-88
Y-91
NB-94
NB-95
ZR-95
RU-103
RURH-106
AG-108m
CD-109
AG-110M
SN-113
TE-123nm
SB-124
SB-125
TE-125nm
I-129
I-131
XE-131m
BA-133
CS-134
Ccs-136
CS-138
CE-139
BA-140
LA-140
CE-141
CE-144
CEPR-144
EU-152
EU-154
EU-155
HF-181
TA~182
HG-203
BI-207
TL~-208

.
:

Bckgnd

Sum

39994,
30.
13.
61.

36965.
76.
75.

41445.
45.
39.
30.
37.

42018.

20978.

20974.

9.

27.
62.
114.
88.
25399.
8931.
121.

34543.

28283.

37719.

42545.

9074.

43259.

37764.

31155.

36350.

42528.

36651.

9193.
68.
23.

42852.

15263.
10.

43258.

42649,

42648.

41416.

41557.

34471.

32738.

31589.

40229.

9991.

40380.

S98T001366-DUP

HNF-1640 REV. 0

Page : 3

Acquisition date : 23-MAY-1998 08:06:43

Energy
(keV)

477.59
1274.53
1368.55
1120.55

320.08

834.83

846.76

122.06

810.78
1099.25
1332.50
1115.55

264.66

514.00

514.01
1836.06
1204.67

871.09

765.78

756.73

497.08

621.93

722.94

88.03

657.76

391.69

159.00

602.73

427.89

109.27

39.60

364.48

163.93

356.02

604.70

818.51
1435.86

165.85

537.31
1596.21

145.44

133.51

133.51

121.78

123.07

86.54

482.18

67.75

279.20

569.70

277.36

237

MDA
(uci/L)

4.2263E+02
2.9191E+00
2.2856E+00
3.6933E+00
2.9314E+02
3.2534E+00 -
3.2658E+00
2.6385E+01
2.4959E+00
5.2225E+00
3.0520E+00
5.7733E+00
4.6250E+01
7.7967E+03
3.5265E+01
2.3474E+00
8.9336E+02
3.0534E+00
3.6825E+00
5.9023E+00
3.9739E+01
5.2677E+02
3.9814E+00
8.2040E+02
5.1404E+01
5.5549E+01
2.5715E+01
2.6227E+01
1.4010E+02
8.3200E+03
7.8587E+03
4.0503E+01
1.1083E+03
5.1890E+01
2.6510E+01
3.0564E+00
1.3222E+01
2.7258E+01
1.2352E+02
2.2763E+00
4,5331E+01
1.9919E+02
3.9803E+02
7.9872E+01
5.5914E+01
9.2897E+01
4,9609E+01
1.2485E+02
3.3856E+01
2.6186E+01
4.,3533E+02




HNF-1840 REV. 0

Minimum Detectable Activity Report (continued) Page : 4
Sample ID : S98T001366-DUP Acquisition date : 23-MAY-1998 08:06:43
Bckgnd Energy MDA

Nuclide Sum (keVv) (uci/L)
PB-210 30668. 46.50 ' 5.6891E+03
BI-212 131. 727.18 5.6675E+01
PB-212 44248, 238.63 5.9245E+01
BI-214 9164. 609.31 5.8039E+01
PB-214 36480. 351.92 3.6909E+02
RA-224 44304. 240.99 6.6212E+02
RA-226 54217. 186.10 7.1969E+02
AC-228 105. 211.21 1.5247E+01
TH-228 34295, 84.37 2.5141E+03
TH-229 34580. 88.47 1.1897E+02
U-232 30486. 57.78 4.,3042E+04
PA-233 37552. 312.17 7.5558E+01
PA-234M 52. 1001.03 3.7475E+02
TH-234 34979. 92.60 4.9099E+02
U-235 53530. 185.71 4.3498E+01
NP-237 34474. 86.48 2.4606E+02
U-237 30780. 59.54 2.2558E+02
NP-238 36. 984.45 9.5532E+00
NP-239 37060. 106.12 1.0605E+02
PU-239 42498, 129.30 3.4807E+05
AM-241 30780. 59.54 2.1556E+02
AM-243 32690. 74.67 6.7283E+01
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* 222-S Laboratory Counting Room 23-MAY-1998 14:55:17.89 *
R T L L T T T T Ty e T L L L LTy

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<
Worklist #: 24152
Sample ID: $98T001367-SAM Removed by:

Sample Size: 1.00000E-03 L /412f!
Dilution Factor: 4.10000E+01 o ;M
e

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

Detector ID: GEA2 Verified by:
File Number: dka300: [spec.GEA2]2g2728.cnf
Geometry: 43 WM &jﬁ% 26 May G 8
Count Time: 0 02:30:00.00 sec v J
Real Time: 0 02:39:16.77 sec
Dead Time: 5.8%
>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 23-MAY-1998 12:15:34.14
Decayed to: 23-MAY-1998 12:15:34.14
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: GL

Background Subtract: DKA300: [SPEC.GEA2]2GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 16-DEC-1997 11:02:19.60

Date of last efficiency calibration: 10-NOV-1997 10:09:16.15
L X Y Y Y Y T Y Y R R Y s I L)

Post-NID Peak Search Report

It  Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
ucCi/L
0 661.55% 1631658 1.48 1323.13 1315 16 0.2 CS-137 1.192E+05
0 1322.84 134 2.00 2645.91 2640 12 22.6
0 1460.50% 56 2.12 2921.29 2912 16 76.8 K-40 60.7
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HNF-1640 REV. 0

Summary of Nuclide Activity Page : 2
Sample ID : S98T001367-SAM Acquisition date : 23-MAY-1998 12:15:34
Total number of lines in spectrum 3
Number of unidentified lines 1
Number of lines tentatively identified by NID 2 66.67%
Nuclide Type : ]
wtd Mean Wwtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay uci/L uci/L 2~-Sigma Error %Erro; Flags
= : . 0 58
CS-137 30.00Y 1.00 1.192E+05 1.192E+05 0.002E+05 0.16 5)“}
Total Activity : 1.193E+05 1.193E+05
Grand Total Activity : 1.193E+05 1.193E+05
Flags: "K" = Keyline not found "M" = Manually accepted

nEW Manually edited nan Nuclide specific abn. limit
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MNF-1840 REV. 0

Minimum Detectable Activity Report Page : 3
Sample ID : S98T001367-SAM Acqguisition date : 23-MAY-1998 12:15:34
Beckgnd Energy MDA

Nuclide sum (keV) (uCi/L)
BE-7 47743. 477.59 4.6165E+02
NA-22 29. 1274.53 2.8988E+00
NA-24 15. 1368.55 2.3969E+00
SC-46 78. 1120.55 4.1391E+00
CR-51 44326. 320.08 3.2093E+02
MN-54 70. 834.83 3.1419E+00
C0-56 62. 846.76 2,9946E+00
CO-57 49401. 122.06 2.8800E+01
Co-58 89. 810.78 3.4433E+00
FE-59 48. 1099.25 5.7397E+00
CO-60 29. 1332.50 3.0037E+00
ZN~-65 39. 1115.55 5.8764E+00
SE-75 50058. 264.66 5.0469E+01
KR-85 24913. 514.00 8.4937E+03
SR-85 24913. 514.01 3.8421E+01
Y-88 7. 1836.06 2.1152E+00
Y-91 48, 1204.67 1.1589E+03
NB-94 69. 871.09 3.2189E+00
NB-95 119. 765.78 3.7651E+00
ZR-95 112. 756.73 6,6250E+00
RU-103 30220. 497.08 4.3334E+01
RURH-106 10610. 621.93 5.7387E+02
AG-108m 142. 722.94 4,2835E+00
CD-109 41582. 88.03 8.9987E+02
AG-110M 35067. 657.76 5.7219E+01
SN-113 45564. 391.69 6.1036E+01
TE-123m 51059. 159.00 2.8164E+01
SB-124 10888. 602.73 2.8713E+01
SB-125 51440. 427.89 1.5274E+02
TE-125m 45208. 109.27 9.1009E+03
I-129 37157. 39.60 8.5800E+03
I-131 43475. 364.48 4,4285E+01
XE-131m 50864. 163.93 1.2118E+03
BA-133 43585. 356.02 5.6572E+01
CS-134 10893. 604.70 2.8843E+01
Cs-136 . 76. 818.51 3.2186E+00
CS-138 14. 1435.86 1.0695E+01
CE-139 51144. 165.85 2.9772E+01
BA-140 18304. 537.31 1.3522E+02
LA-140 10. 1596.21 2.2767E+00
CE-141 51385. 145.44 - 4.9395E+01
CE-144 : 51092. 133.51 2.1797E+02
CEPR-144 51092. 133.51 4,.3555E+02
EU-152 49354. 121.78 8.7170E+01
EU-154 49797. 123.07 6.1191E+01
EU-155 41190. 86.54 1.0152E+02
HF-181 .39032. 482.18 5.4154E+01
TA-182 37606. 67.75 1.3619E+02
HG-203 48297. . 279.20 3.7087E+01
BI-207 12010. 569.70 2.8695E+01
TL-208 48252. 277.36 4.7576E+02
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Minimum Detectable Activity Report (continued)
Acquisition date

Sample ID :

Nuclide

PB-210
BI-212
PB-212
BI-214
PB-214
RA-224
RA-226
AC-228
TH-228
TH-229
U-232
PA-233
PA-234M
TH-234
U-235
NP-237
U-237
NP-238
NP-239
PU-239
AM-241
AM-243

S98T001367-SAM

Bckgnd
Sum

36863.
158.
53640,
10768.
43845.
52948.
64680.
96.
40978.
41627.
36791.
44988.
52.
41622.
63746.
41175.
36598.
51.
44170.
51317.
36598.
39510.

Energy
(keV)

46.50
727.18
238.63
609.31
351.92
240.99
186.10
911.21

84.37

88.47

57.78
312.17

1001.03

92.60

MDA
(uci/L)

6.2357E+03
6.1860E+01
6.5214E+01
6.2884E+01
4.0768E+02
7.2373E+02
7.8590E+02
1.4616E+01
2,7475E+03
1.3049E+02
4.7270E+04
8.2680E+01
3.7386E+02
5.3544E+02
4.7458E+01
2.6885E+02
2,.4592E+02
1.1267E+01
1.1577E+02
3.8238E+05
2.3498E+02
7.3947E+01

Page : 4
¢ 23-MAY-1998 12:15:34
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MNF-16840 REV. 0
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* 222-S Laboratory Counting Room 23-MAY-1998 17:51:11.10 *
hkkkkkhkhkkkkkkkhkhkkkkhhhkhkhkkhkkkhhkkhhkkkhhkhhhkhhhhhkhkkhkhhkkhhkkhhkhhhhhrkhhkhkhkhhkdk

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

Worklist #: 24152

Sample ID: S98T001367-DUP Removed by:

Sample Size: 1.00000E-03 L

Dilution Factor: 4.10000E+01 A,
>>>>>>>>>> COUNT INFORMATION <<<<<<<<<<

Detector ID: GEA2 Verified by:

File Number: dka300: [spec.GEA2]2g2730.cnf

Geometry: 43 Mm Vo Vo G4

Count Time: 0 02:30:00.00 sec 7 : J

Real Time: 0 02:39:15.43 sec

Dead Time: 5.8%
>5>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<

Sample Count Time: 23-MAY-1998 15:11:26.31

Decayed to: 23-MAY-1998 15:11:26.31

Standard Deviations: 2

Analysis Library: ENVGEA

Analyst: GL

Background Subtract: DKA300: [SPEC.GEA2]2GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 16-DEC-1997 11:02:19.60

Date of last efficiency calibration: 10-NOV-1997 10:09:16.15
kkkhkhkhhkkhhkkkhkhhhkhhhhhddkhhhhhhhhhhhhkhkhkhhhhhhhhhhhkrkkkrdhkhkhhhkkhhhrdkhhxkrkrdidd

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
ucCi/L
0 661.55% 1628171 1.47 1323.13 1315 16 0.2 CS-137 1.190E+05
0 963.24 49 4.37 1926.58 1920 12 51.2
0 1322.68 141 2.02 2645.58 2638 19 22.5
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MNF-1640 REV. 0

Summary of Nuclide Activity Page : 2
Sample ID : S98T001367-DUP Acquisition date : 23-MAY-1998 15:11:26
Total number of lines in spectrun 3
Number of unidentified lines 1
Number of lines tentatively identified by NID 2 66.67%
Nuclide Type : .
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay uci/L uci/L 2-Sigma Error %Error Flags
CS-137 30.00Y 1.00 1.190E+05 1.190E+05 0.002E+05 0.16
Total Activity : 1.190E+05 1.190E+05
Grand Total Activity : 1.190E+05 1.190E+05
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit
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Minimum Detectable Activity Report

Sample ID :

Nuclide

BE-7
Na-22
NA-24
K-40
SC-46
CR-51
MN-54
CO-56
C0-57
CO-58
FE-59
C0-60
ZN-65
SE-75
KR-85
SR-85
Y-88
Y-91
NB-94
NB-95
ZR-95
RU-103
RURH~-106
AG-108m
CD-109
AG-110M
SN-113
TE-123m
SB-124
§B-125
TE-125m
I-129
I-131
XE-131m
BA-133
Cs-134
CS-136
Cs-138
CE-139
BA-140
LA-140
CE-141
CE-144
CEPR~144
EU-152
EU-154
EU-155
HF-181
TA-182
HG-203
BI-207

$98T001367-DUP

Bckgnd

Sum

48135.
29.
20.

322.
60.

44329.
81.
71.

49246.
81.
53.
29.
47.

HNF-1640 REV. 0

Page : 3

Acquisition date : 23-MAY-1998 15:11:26

Energy
(keV)

477.59
1274.53
1368.55
1460.75
1120.55
320.08
834.83
846.76
122.06
810.78
1099.25
1332.50
1115.55
264.66
514.00
514.01
1836.06
1204.67
871.09
765.78
756.73
497.08
621.93
722.94
88.03
657.76
391.69
159.00
602.73
427.89
109.27
39.60
364.48
163.93
356.02
604.70
818.51
1435.86
165.85
537.31
1596.21
145.44
133.51
133.51
121.78
123.07
86.54
482.18
67.75
279.20

569.70

245

MDA
(uci/L)

4.6354E+02
2.8984E+00
2,7566E+00
9.3278E+01
3.6494E+00
3.2094E+02
3.3541E+00
3.1940E+00
2.8755E+01
3.2936E+00
6.0155E+00
2.9690E+00
6.4048E+00
5.0296E+01
8.4695E+03
3.8311E+01
2.1253E+00
1.1311E+03
3.1523E+00
3.6096E+00
6.1754E+00
4.3303E+01
5.7041E+02
3.9398E+00
8.9442E+02
5.7070E+01
6.0781E+01
2.8118E+01
2.8577E+01
1.5314E+02
9.1446E+03
8.5720E+03
4.4398E+01 .
1.2105E+03
5.6551E+01
2.8631E+01
3.0285E+00
1.0423E+01
2.9667E+01
1.3518E+02
2.3739E+00
4.9139E+01
2.1763E+02
4.3487E+02
8.7029E+01
6.1063E+01
1.0129E+02
5.4186E+01
1.3629E+02
3.7028E+01
2.8541E+01




MNF-1640 REV, 0

Minimum Detectable Activity Report (continued) Page : 4
Sample ID : S98T001367-DUP Acquisition date : 23-MAY-1998 15:11:26
Bckgnd Energy MDA

Nuclide Sum (keV) (uci/L)
TL-208 48630, 277.36 4,7761E+02
PB-210 36761. 46.50 6.2271E+03
BI-212 138, 727.18 5.8157E+01
PB-212 53514. 238.63 6.5137E+01
BI-214 10760. 609.31 6.2861E+01
PB-214 43280. 351.92 4,0499E+02
RA-224 53053, 240.99 7.2444E+02
RA-226 64277, 186.10 7.8345E+02
AC-228 92. 911.21 1.4318E+01
TH-228 40673. 84.37 2.7372E+03
TH-229 41069. 88.47 1.2961E+02
U-232 36728. 57.78 4,7230E+04
PA-233 44735, 312.17 8.2448E+01
PA-234M 60, 1001.03 4.0170E+02
TH-234 41722, 92.60 5.3609E+02
U-235 63442, 185.71 4.7345E+01
NpP-237 41009. 86.48 2.6831E+02
U=-237 36814, 59.54 2.4665E+02
Np-238 42, 984.45 1.0253E+01
Np-239 44171. 106.12 1.1577E+02
PU~-239 50798. 129.30 3.8045E+05
AM-241 36814. 59.54 2.3567E+02
AM-243 39041. 74.67 7.3508E+01
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. _ HNF-1640 REV. 0
worklistdata Version 1.0 05/15/96 Page: 1
05/28/98 11:11

LABCORE Completed Worklist Report for Worklist# 24164

Analyst: akl Instrument: ABI12 Book#
Method: Rev/Mod .
Worklist Comment: AN101 GRAB1, @SR90-01, STD: 1.0mL, SS by Ludlum. skm
Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
£ 87D! i 165 GERS 00T SRO0=0T < LTOUTD, 1 08ER0E T A or eSS 0T I805:% Ragovesy
1 st 0 @SR90-01 SR90-01C LIQUID 100 8.47E+01 84.700 % Recovery
LR s SRSOOIRILTOUID L 00N 2 L oaREOD T pp 0 iR oy B
2 BLNK 0 @SR90-01 SRY0-01 LIQUID . 1 <6,09E-4 ucCi/mL
2 BLNK 203 GSRYOFOL SRIOSOT CILIOUID el T g0 §.598401 857900 % Racdvary
2 BLNK 0 . @SR90-01 SR90-01E LIQUID 1.00  9.09E+02 909,000 uCi/mL
3. BERR/BRG : 07 TesRY0L 01 SRE0 0T - EIQUFD S L 15059 B5E- 0L 0955 BINK/BKG,
4 SAMPLE  $98T001365 0  @SR90-01 SR90-01 LIQUID N/A 9.30E-03 1.25e-003  uCi/mL
4R S 9ET001 3657 6 iosR90L 01 SR80 S01C LIGUID LN/ 8.66EH01 LI RECOvEEY
4 SAMPLE  S98T001365 0  @SR90-01 SR90-01E LIQUID N/A 1.69E+01 % Ct, Brror
5UDPE L g98T001385 101 " | 9ERI0 0L SKI0-0L 1 ETQUID 53083, 818763 4733 RRD, o T
5 DUP S98T001365 0  @SR90-01 SR90-01C LIQUID 100 . 8.60E+01 86.000 % Recovery
5/DUP S9BT001365 701+ 1asRI0 01} SRe0F 01E SLTQUID 100 1.75EX0L 173500 % Cat. Brr
6 SAMPLE  598T001366 0  @SR90-01 SR90-01 LIQUID N/ 5.55E-02 1.250-003  uCi/aL
6 SAMPLRE. - $9BT001366. - 0: 7 @8RS0 01 SRIDF 010 LIOUID | L Ny, 8 EBRN01, & ; ‘K Racovary
6 SAMPLE  S98T001366 0  @SR90-01 SR90-01E LIQUID N/A 5.97E+00 ) % Ct. Exror
7iDUBH I B8 T00 3660, - |@SK90- 0%¢ SRU00T LIQUID 55582 517782 S .35887:RPD ;
7_DUP S98T001366 0  @SR90-01 SR90-0LC LIQUID 100 8.68E+01 86.800 % Recovexry
7, DUB L e BT001366:550 "goskso-vorsnsuwla'nmuin 109! §LBIER00 . 558107 &.féi;t‘ixézr :
8 SAMPLE  S98T001367 0  @SR90-01 SR90-01 LIQUID N/ 5.37E-02 1.23e-003  uCi/mL )
& SAMPEE i 89 m001387 0" ¢ L @SRA0 0L SRI0LAIC LTQUID Y L AR CUBLEBRLOT L % Récovery
8 SAMPLE  S98T001367 0  @SR90-01 SR90-O01E LIQUID N/A 6.02E+00 % Ct. Error
SIBUR L g0 T001 36T 0t ¢ @RS 001 SRIDZO TS LIUID S L 3R 2 5.588-2 3R Re
9_pUPR S98T001367 0 @SR90-01 SR90-01C LIQUID . 100  8,60Es01 86.000 % Recovexry
9DUR s g9 Br001 367 01 TeSRE0E 017 SRO0-OLEI LIQUID. 1,00, 5928400 i iBi920i kOt Ere
. .

Final page for worklist# 24164

Analyst Signature Date ’ Analyst Signature Date

il T dSlgnature

Units shown for QC (BLK/BKG) may not reflect the actual units.
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05/22/98 07:06 HNF-1640 REV. 0 Page:

“% LABCORE Data Entry Template for Worklist# 24164

Analyst: ALR mstrument: AB0 _Z7R_ Book# R¥AS 7
Method: LA-220-101 Rev/Mod -5
Worklist Comment: AN101 GRAB1, @SR90-01, STD: 1.0mL, SS by Ludlum. skm

S Type sample# R A Test  Matrix Group# Project

1 STD @SR90-01 LIQUID

2 BLNK @SR90-01 LIQUID

3 BLNK/BKG @SR90-01 LIQUID

4 SAMPLE §98T001365 O @SR90-01 LIQUID 98000238 AN-101 GRAB1

Analytes Requested: SR90-01 , SR90-01C, SR90-01E
5 DUP S$98T001365 0 @SR90-01 LIQUID

6 SAMPLE S98T001366 0 @SR90-01 LIQUID 98000238 AN—lOl‘GRABl
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

7 DUP 598T001366 © @SR90-01 LIQUID

8 SAMPLE 898T001367 © @SR90-01 LIQUID 98000238 AN-101 GRAB1
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

9 DUP . S98T001367 O @SR90-01 LIQUID
Final page for worklist # 24164

%wam S/aY% Ayl T p/z&/a/ |

Anal?§t Slgnature Date Analyst Signature ” Date

S S

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliguot Code.
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HiYE-1M1D Rev . O

WORKBOOK PAGE: STD1

Sr-89/90 LA-220 101 (E-3), 102 (INACTIVE), 104 (E-5) LIQUIDS STANDARD

' 12[CARRIER ADDED inmL___ (CVA) 1.000
(tc) 8984|GROSS WEIGHT (w2) 7.6077
(€T 10|TARE WEIGHT W1) 7.5230
(BKG) 4.4|NET WEIGHT (w3) 0.0847
flSAMPLE VOLUME in mL (ss) 1.000DELTA TIME (HOURS) (oT) 5.42

DILUTION FACTOR (DF) 1

[DIGEST DILUTION FACTOR _ DDF 1
(Rs) 894.00/SR-90 EFFICIENCY FACTO __ (C1) 0.4180
(Lc) 1.26|Y-80 EFFICIENCY FACTOR __ (G2) 0.4660
IME OF SEPARATION (sT) 08:20]Rmax NIA
DATE OF SEPARATION (sD)| __ 05/27/98|DETECTION LIMIT (Ld) 2.62
IME OF COUNT (TOC) 13:45|[Sr-89/90 CONC. in uCilL 1.0697E+00

(0oc)| — osi27198

28B57
1.0547E-03

= Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relatnve Countmg Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
¥ Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = GVA * 0.1

¥iDetection Levels and Less Than Values are determined from Procedure LA-508-002.

Deita Time (hours) = ((DOC - SD) * 24) + (TOG - ST) / 100
DETECTION
Sr-89/90 CONCENTRATION 1.07E-03 . uCi/mL LEVEL
RELATIVE COUNTING ERROR 21% 3.13E-06
N uCilL
{PERCENT CARRIER RECOVERY 84.7%
uAnalyst: AKL Date: 28-May-98
"Sinnature of Chemist: ,Q/QO \ bt SAC Date: 294,28

STANDARD.WB1 REV 2.0 22010NML
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HNF-1640 REV. ¢
WORKBOOK PAGE: BLANK2

LA-220-101/E-3  Sr-89/90 : LA-220-101 (E-3), 102 (INACTIVE), 104 (E-5) BLNK
[ TV 12]CARRIER ADDED in mL 1.000
(TC) 42|GROSS WEIGHT
(CT) 10|TARE WEIGHT
(BKG) 4.4|NET WEIGHT
(SS) 0.100|DELTA TIME (HOURS
DF 9
(DDF)
(Rs) -0.20[SR-90 EFFICIENCY FACTOR (c1)
hNOAba CRITICAL LEVEL {Lc) 1.26[[Y-90 EFFICIENCY FACTOR (C2) 0.4660
‘1 (ST) 08:20|Rmax NIA
Rerun (SD)] _ 05/27/98[DETECTION LIMIT (Ld) 2.62
(TOC) 14:05|Sr-89/90 CONC in pCilL < 6.0916E-01

(poc)|  05/27/98

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/80 CONC in pCilL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS*DF*DDF/({C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*$S*REC*2220000)

NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
ElRelative Counting Error = (The Square Root of (TG + BKG * CT) / (TC - BKG * CT))*1.96
\_ Percent Carrier Recovery = (Net Weight / Expected weight) * 100

ak INOTE: Expected weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

DETECTION

r-89/90 CONCENTRATION < 6.09E-04 pCiimL LEVEL

LESS THAN Value was Determined from Lc.
RELATIVE COUNTING ERROR 908.8% 1.26E-03
pCiimL
AN-101 GRAB1 {PERCENT CARRIER RECOVERY 85.9%

MAnaIyst: AKL Date: 28-May-98

"Signature of Chemist: ST A Qam SAC Date: 2944, 2%
BLANK.WB1 REV 2.0 22010NML
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WNF-1640 REV. 0

WORKBOOK PAGE: SAM4

Sr-89/90 : LA-220-101 (E-3), 102 (INACTIVE), 104 (E-5) SAMPLE
[ [DETECTOR NUMBER 12]CARRIER ADDED in mL (CVA) 1.000
OTAL COUNTS (TC) 239|GROSS WEIGHT (W2) 7.5812
=) 10|TARE WEIGHT (W1) 7.4946
\mm- BACKGROUND in cpm (BKG) 4.4|NET WEIGHT (W3) 0.0866
e 5 AMPLE VOLUME in mL (SS) 0.100 |DELTA TIME (HOURS) (DT) 6.00
DILUTION FACTOR DF 41
& DIGEST DILUTION FACTOR | (DDF) 1
ISAMPLE COUNT RATE (Rs) 19.50[)SR-90 EFFICIENCY FACTOR (c1) 0.4180
I % |CRITICAL LEVEL (L) 1.26[)Y-90 EFFICIENCY FACTOR (C2) 0.4660
J (ST) 08:20 |Rmax N/A
(SD)| _ 05/27/98|DETECTION LIMIT (Ld) 2,62
(TOC) 14:20[Sr-89/90 CONC in pCi/lL 9.2086E+00
DATE OF COUNT (DoC)|  05/27/98

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
ISr-89/90 CONC in pCilL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with L¢ if RS<0

Hemist Relatlve Countmg Error = (T he Square Roct of (TC + BKG *CT) /(TC -BKG * CT))"1 96
Percent Carrier Recovery = (Net Weight / Expected weight) * 100

INOTE: Expected weight = CVA * 0.1

DETECTION
[Sr-89/90 CONCENTRATION 9.30E-03 pCifmL LEVEL
B

RELATIVE COUNTING ERROR 16.9% 1.25E-03

308 pCi/mL
AN-101 GRAB1 ||PERCENT CARRIER RECOVERY 86.6%

ﬂﬁnalyst: AKL Date: 28-May-98
ﬂSignature of Chemist: <A Q)C(y Hhi SAC Date: 2944, 2

SAMPLE.WB1 REV 2.0 22010NML
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HNF-1840 REV. 0

WORKBOOK PAGE: DUPS

Sr-89/90 : LA-220-101 (E-3), 102 (INACTIVE), 104 (E-5) DUP
] EETECTOR NUMBER 12(CARRIER ADDED in mL (CVA) 1.000
OTAL COUNTS {TC) 229|GROSS WEIGHT (W2) 7.5712
COUNT TIME in MINUTES {CT) 10 TARE WEIGHT (W1) 7.4852
BACKGROUND in cpm (BKG) 4.4NET WEIGHT (W3) 0.0860
ISAMPLE VOLUME in mL {SS) 0.100|DELTA TIME (HOURS) (DT 6.17
DILUTION FACTOR DF M : :
i XUISaRes | DIGEST DILUTION FACTOR | (DDF) 1
LIQUID ISAMPLE COUNT RATE (Rs) 18.50{SR-90 EFFICIENCY FACTOR (C1) 0.4180
WBAChINGM %3|CRITICAL LEVEL {Lc) 1.26|Y-90 EFFICIENCY FACTOR (C2) 0.4660
[ IME OF SEPARATION (ST) 08:20 [Rmax N/A
%£IDATE OF SEPARATION (SD) 05/27/98 [IDETECTION LIMIT (Ld) 2.62
IME OF COUNT {TOC) 14:30|/Sr-89/90 CONC in uCi/L. 8.8677E+00
DATE OF COUNT {POC) 05/27/98
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
ISr-88/80 CONC in uCi/L Replace RS with RMAX if RS<=L¢ and RS>=0 or Replace RS with Lc if RS<0
RS*DF*DDF/(C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT))}*SS*REC*2220000)
INOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT))}*1.96
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST}/ 100
5 DETECTION
]Sr—SSISO CONCENTRATION ) 8.87E-03 pCifmL LEVEL
RELATIVE COUNTING ERROR 17.5% 1.26E-03
PEOJ gl HCi/mL
AN-101 GRAB1 _[PERCENT CARRIER RECOVERY 86.0%
UAnalyst: AKL Date: 28-May-98
Isignature of Chemist: AL At SAC Date: 25, 59
SAMPLE.WB1 REV 2.0 22010NML ’
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WORKBOOK PAGE: SAMS6

WNF-1640 REV. 0

Sr-89l90 LA-220-101 (E-3), 102 (INACTIVE), 104 (E-5) [ SAMPLE |
1y DETECTOR NUMBER 12|CARRIER ADDED in mL (CVA) 1.000
‘ OTAL COUNTS (1C) 1203[GROSS WEIGHT (W2) 7.5997
[ ISR COUNT TIME in MINUTES {CT) 10|TARE WEIGHT (W1) 7.5139
BACKGROUND in cpm (BKG) 4.4NET WEIGHT (W3) 0.0858
AMPLE VOLUME in mL {SS) 0.100[DELTA TIME {HOURS) (DT) 6.42
DILUTION FACTOR DF M
e DIGEST DILUTION FACTOR | (DDF) 1
ISAMPLE COUNT RATE (Rs) 115.90 [SR-90 EFFICIENCY FACTOR (C1) 0.4180
CRITICAL LEVEL {Lc) 1.26|Y-90 EFFICIENCY FACTOR (C2) 0.4660
IME OF SEPARATION (ST) 08:25|Rmax N/A
DATE OF SEPARATION (SDb) 05/27/98 [DETECTION LIMIT (Ld) 2.62
{TOC) 14:50Sr-89/90 CONC in uCi/L 5.5539E+01
{DOC) 05/27/98
ISample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in pGifL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS*DF*DDF/({C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
NOTE: 64.2 = Haif Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT))*1.96
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
INOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100
i DETECTION
Sr-89/90 CONCENTRATION 5.55E-02 uCi/mL LEVEL
RELATIVE COUNTING ERROR 6.0% 1.25E-03
6 ] ) pCifmL
AN-101 GRAB1 - |PERCENT CARRIER RECOVERY 85.8%
lanalyst: AKL Date: 28-May-98
IISignature of Chemist: &A, M SAC Date: Z?/M;Z 58
SAMPLE.WB1 REV 2.0 22010NML
253
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. HNF-1840 REV. 0

WORKBOOK PAGE: DUP7

Sr-89/90 : LA-220-101 (E-3), 102 (INACTIVE), 104 (E-5) DUP
[ 12|CARRIER ADDED in mL (CVA) 1.000
OTAL COUNTS (TC) 1265|GROSS WEIGHT (W2) 7.8554
RICOUNT TIME in MINUTES (CT) 10[TARE WEIGHT {(W1) 7.7686
BACKGROUND in cpm (BKG) 4.4|NET WEIGHT (W3) 0.0868
%ISAMPLE VOLUME in mL (S8) 0.100|DELTA TIME (HOURS) (DT) 6.67
DILUTION FACTOR DF 41
§4|DIGEST DILUTION FACTOR | (DDF) 1
[SAMPLE COUNT RATE (Rs) 122.10SR-90 EFFICIENCY FACTOR {C1) 0.4180
Nt ICRITICAL LEVEL {Lc) 1.26Y-90 EFFICIENCY FACTOR (C2) 0.4660
IME OF SEPARATION (8T) 08:25Rmax N/A
$|DATE OF SEPARATION (Sb) 05/27/98 [DETECTION LIMIT (Ld) 2.62
IME OF COUNT (TOC) 15:05[Sr-89/90 CONC in uCi/l. 5.7685E+01
DATE OF COUNT {DOC) 05/27/98

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

[Sr-88/80 CONC in uCi/lL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with L¢ if RS<0

S*DF*DDF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)

\-m INOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery (W2-W1) / (CVA * 0.1000))
e Relative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT))*1.96

Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

?
B
:;i
ol

5 DETECTION
Sr-89/90 CONCENTRATION 5.77E-02 pCi/mL LEVEL
RELATIVE COUNTING ERROR 5.8% - 1.24E-03
s uCi/mL
AN-101 GRAB1 "PERCENT CARRIER RECOVERY 86.8%
||An'alyst: AKL Date: 28-May-98
Isignature of Chemist: AN stz SAC Date: Z%h%? e
SAMPLE.WB1 REV 2.0 22010NML
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. HNF-1640 REV. 0

WORKBOOK PAGE: SAMS

Sr-89/90 : LA-220-101 (E-3), 102 (INACTIVE), 104 (E-5) SAMPLE
' 12[CARRIER ADDED in mL (CVA) 1.000
(TC) 1184[GROSS WEIGHT (W2) 7.8804
SNE 10| TARE WEIGHT (W1) 7.7936
(BKG) 4.4[NET WEIGHT (W3) 0.0868
(SS) 0.100|DELTA TIME (HOURS) (OT) 7.03
IDILUTION FACTOR DF 4
ST DIGEST DILUTION FACTOR | (DDF) 1k :
AMPLE COUNT RATE (Rs) 114.00SR-90 EFFICIENCY FACTOR (c1) 0.4180
CRITICAL LEVEL (Lc) 1.26|Y-90 EFFICIENCY FACTOR (c2) 0.4660
IME OF SEPARATION (ST) 08:25[Rmax NIA
DATE OF SEPARATION (SD)i  05/27/98|DETECTION LIMIT (Ld) 2.62
’TIME OF COUNT (ToC) 15:27 [Sr-89/90 CONC in uCilL 5.3654E+01
%|DATE OF COUNT (ooc)| osi27/98

Sr-89/90 CONC in pCi/lL Replace RS with RMAX if RS<=L¢ and R$>=0 or Replace RS with L¢ if R$<0
RS*DF*DDF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)

NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT))*1.96

Percent Carrier Recovery = (Net Weight / Expected weight) * 100

PEINOTE: Expected weight = CVA * 0.1

DETECTION
pCi/mL LEVEL

Sr-89/90 CONCENTRATION

RELATIVE COUNTING ERROR 6.0% 1.23E-03
uCilmL
AN-101 GRAB HPERCENT CARRIER RECOVERY 86.8% )
fanalyst: AKL - Date: 28-May-98
HSignature of Chemist: W 74 % SAC Date: Z\Q Whey ?8/
7

SAMPLE.WB1 REV 2.0 22010NML
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WORKBOOK PAGE: DUPS

HNF-1840 REV. 0

Sr-89l90 LA-220-101 (E-3), 102 (INACTIVE), 104 (E-5) DUP
[ DETECTOR NUMBER 12|ICARRIER ADDED in mL {CVA) 1.000
OTAL COUNTS (TC) 1221|GROSS WEIGHT {W2) 7.8677
&|COUNT TIME in MINUTES {CT) 10|TARE WEIGHT (W1) 7.7817
BACKGROUND in cpm (BKG) 4.4NET WEIGHT (W3) 0.0860
AMPLE VOLUME in mL (SS) 0.100}DELTA TIME (HOURS) (DT) 7.256
DILUTION FACTOR DF 41 X
DIGEST DILUTION FACTOR | (DDF) 1 )
SAMPLE COUNT RATE (Rs) 117.70|SR-90 EFFICIENCY FACTOR {C1) 0.4180
CRITICAL LEVEL {Lc) 1.26 [Y-80 EFFICIENCY FACTOR (C2) 0.4660
IME OF SEPARATION (ST) 08:25|Rmax N/A
DATE OF SEPARATION (SD) 05/27/98 [DETECTION LIMIT (Ld) 2.62
|TiIME OF COUNT (TOC) 15:40|/Sr-89/90 CONC in uCilL 5.5786E+01
$%|DATE OF COUNT {DOC) 05/27/98
ISample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
ISr-89/90 CONC in uCi/lL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS*DF"DDF/((C1+CZ*(1 e to the power of ((-natural log 2)/64 2*DT)))*SS"REC*2220000)
DETECTION
[Sr-89/90 CONCENTRATION 5.58E-02 pCifmL LEVEL
RELATIVE COUNTING ERROR 5.9% 1.24E-03
¥ ‘ uCi/mL
AN-101 GRAB1 "PERCENT CARRIER RECOVERY 86.0%
||Analyst: AKL Date: 28-May-98
{signature of Chemist: QAN 515 SAC Date: . d

SAMPLE.WB1 REV 2.0 22010NML
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worklistdatd Version 1.0 05/15/96
05/28/98 10:58

LABCORE Completed Worklist Report for Worklist# 24151

MNF-1640 REV. 0

Page:

Analyst: akl Instrument: AB13 Book# 2% RS J
Method: / 4—25 3-/9¥ Rev/Mod B .
Worklist Comment: AN-101 AM241 STD= 1 Ml lad
Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
1i81D G Gmia Yo AR TON L IOUID - v 2,27 R04 1.76E:4 77533 % Redovery
1 STD 0 @AM24101 AM24101T LIQUID 100. 9.38E+01 93.800 % Recovery
1:81ID: " [0} @m'41o1 mnoig' LIQUID 1.0 1658400 1.650° '%-Ct Error
2 BLNK [ @®AM24101 AM24101 LIQUID 1 <1.03E-5 uCi/mL
2 BINK 0 oA AR TG IR LI BT 100.0. . 6. 53E40L §5.300' % Recovery
2 BLANK 0 @AM24101 AM24101E LIQUID 1.0 1.00E+02 100.000 % Ct Error
3 SAMPLE - - 9987001365 0 - -@AM24101 AM24101 FLIQUID N/A .« 5i79E-06 5:796-006 uCi/mb
3 SAMPLE $98T001365 © @AM24101 AM24101E LIQUID N/Aa 1.00E+02 % Ct. Error
3 SAMBLE ¢ SoBT661565. 6 GMZAT0 A3 H104 T LIQHTD N/ 886E+0L % 'Récovery
4 DUP S98T001365 0 @AM24101 AM24101 LIQUID <5.79E-6 <5,73E-6 RPD
4pUp S680001365" 0. GRMBH 0L RMA AT oL LEp0TD Y 10030 .- 9:06EL0T 90.600 % Redovery
4 DUP S598T001365 0 @AM24101 AM24101E LIQUID 1.0 1.00E+02 100.000 % Ct Exrror
5SAMPEE .. S98T001366 - 0. T GAMZ{I01 ANS4 101, LXQUTD N/Ac 1320805 §.426-006: -uCi/nl
5 SAMPLE £987T001366 0 @AM24101 AM24101E LIQUID N/A 4.08E+00 % Ct. Exrox
5 :SAMPLE' 59870013660 @AM24101 AM24101T  LIQUID N/& 8.96EB+0% % Recovery.
6 DUP S98T001366 0 @AM24101 AM24101 LIQUID 1.20E-5 1.23E-5 2.469 RPD
& HuR S94TOE1366° 0 L @AMEATOL AMZ4TOLT LIQUID, 160707 9.7EVGL 91,00 % Recovery
6 DUP S98T001366 0 @AM24101 AM24101E LIQUID 1.0 3.91E+00 3.910 % Ct Brror
ToSAMPEE - [ ESET00156T o @AM24101: MM2B101  LIQUID 5/, 1.378:05 6.956:006 - -4Ci /ol
7 SAMPLE S98T001367 0 @AM24101 AM24101E LIQUID N/A 3.90E+00 % Ct. Error
7 SAMPLE SSBT00i357 '] QAMZH10T: AN24101T LIQUID:- N/A 8.47E+01 % Recovery
8 DUP $98T001367 O @AM24101 AM24101 LIQUID 1.37E-S 1.34E-5 2.214 RPD
8: DUP $98T001367 - 0 @AMZ‘!IOI'A}S‘Z41:OlT LIQUID ; 100.0. 6.37E+01 €3:700"% Recovery
8 DUP S598T001367 O @AM24101 AM24101E LIQUID 1.0 4.12B+00 4.120 % Ct Errox
.

Final page for worklist# 24151

Analyst Signature Date Analyst Signature Date

Units shown for QC (BLK/BKG) may not reflect the actual units.
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05/21/98 13:34 HMF-1640 REV. 0 . Page:
ot LABCORE Data Entry Template for Worklist# 24151

Analyst: i &EL Instrument: AMO1 / 5 Book# &Eﬁ 66—?

Method: LA-953-104 Rev/Mod PO
Worklist Comment: AN-101 AM241 STD= 1 Ml lad -’?Mr\?l( Size Jda,Lqu[um

S Type Sample# R A Test Matrix Group# Project

i STD @AM24101 LIQUID

2 BLNK @AM24101 LIQUID

3 SAMPLE S98'I;001365 0 @AM24101 LIQUID 98000238.AN—101 GRAB1

Analytes Requested: AM24101 , AM24101E, AM2410LT
4 DUP $98T001365 0 @AM24101 LIQUID

5 SAMPLE S98T001366 0 @AM24101 LIQUID 98000238 AN-101 GRAB1l
. Analytes Requested: AM24101 , AM24101E, AM24101T

6 DUP S98T001366 0O @AM24101 LIQUID

7 SAMPLE S98T001367 0 @AM24101 LIQUID 98000238 AN-101 GRAB1
Analytes Requested: AM24101 , AM24101E, AM24101T

8 DUP S98T001367 0 @AM24101 LIQUID

Final page for worklist # 24151

Cuite Hoom 5erms ar) 52097
' AS @L///\f’ EY, 27/ iza

Data Entry Comments:

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

258



HNF-1840 REV. 0

WORKBOOK PAGE: STD1
Am 241 and Cm 243/244: LA-953-103 (VOID) or LA-953-104(B-0)) LIQUID
Ehy

Am 241 AEA Frac. (C241)
m 243 AEA Frac.

0

IAm 241 cpm
43]Am 243 cpm
(DetEff) 0.3166 |Cm 243/244 cpm
|~ 28B57. - JAEA Count Time (min)}: .

2.270E-04]  Am 241 pCilL = 1.7578E-01

Cm 243/244 §CilL_= < 1.7004E-02

(dpm/mL}

i

[Am-241 pCIlL = (C241 * Am-243 Tracer Value * SPKV * DF * DDF * (1000mLiL)) / (C243 * SS * (2220000dpm/uCi))
Cm-243/244 PCI/L = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * {1000mL/L)) / (C243 * SS * (2220000dpm/iCi))

[Relative Counting Error = Square Root of {(1/(Am-243 cpm * min)) + (1 / (Am-24% or Cm-243/244 cpm * min))] * 1.96 * 100
SAm 243 Tracer Recovery = {Total AT Counts / TC - Bkg) * (1/DetEff) * C243 * 100 / Am-243 Tracer Value * SPKV

| Am 241 pClimL = 1.76E-04 DETECTION
2HRelative Counting Error = 1.7% LEVELS
in pCifmL
Am 241
5 Cm 243/244 pCilmiL 1.70E-05
IRelative Counting Error = 100.0% Cm 243244
JAm 243 Tracer Recovery = 93.8% 1.70E-05
” AKL Date: 05/27/98
Signature of Chemist: OM JFR Date: }K‘mM QQ
STANDARD.WB1 REV 1.2 [4 Jg -
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MNF-1640 REV. 0

WORKBOOK PAGE: BLANK2

Am 241 and Cm243/244: LA-953-103 (VOID) or LA-953-104(B-0))

‘lAm 241 AEA Frac,

IAm 243 AEA Frac.

(DR}

HiCm 243/244 AEA Frac.

(SPKV)
oA

-|Back:

[Total AT Counts

HIAT Count Time (min)

ground in cpm
Am 241 cpm

(dpmimL) 1034

{DetEH) 0.3166

IlAm 243 cpm

Cm 243/244 cpm

OTE: Am-241 Resultis a LESS THAN Value.

IAEA Count Time

Am 241 uCill. =

Cm 243244 yCilL =

< 1.0259E-02

1Am-241 pGifL = (G241 * Am-243 Tracer Value * SPKV * DF * DDF * (1000mLIL)) / (C243 * SS * (2220000dpm/uCi))
Cm-243/244 pCilL = (Cm = Am-243 Tracer Value * SPKV * DF * DDF * {1000mLIL)) / (C243 * SS * {2220000dpm/uCi))

Relative Counting Error = Square Root of [(1/(Am-243 cpm * min)) + (1 / {Am-241 or Cm-243/244 cpm * min))} * 1.96 * 100
1Am 243 Tracer Recovery = {Total AT Counts / TC - Bkg) * (1/DetEff) * G243 * 100 / Am-243 Tracer Value ™ SPKV

JAm 241 pCHmL = < 1.03E-05 DETECTION
|Relative Counting Error = 100.0% LEVELS
{ in pCilmL
INOTE: Cm-243/244 Resuit is a LESS THAN Value. Am 241
m 243/244 pCi/mL < 1.03E-05 1.03E-05
{Relative Counting Error = 100.0% Cm 2431244
Am 243 Tracer Recovery = 65.3% 1.03E-05
nalyst: /[ A p AKL Date: 05127198
Signature of Chermist: Uoln Kolyean JER Date, 28 Moy 98
BLANKWB1 REV 1.2 (#53103ML v Y
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WNF-1640 REV. 0

\ v

WORKBOOK PAGE: SAM3

Am 241 and Cm 243/244: LA-953:103 (VOID) or LA-953- 104(B-0)} LIQUID / SO [_sampLE |
; Date Counted " 'MAY:26-98 IAm 241 AEA Frac. (C241)f - ' 2

fe Volume in mL ssif 1,000]Am 243 AEA Frac. (C243)F
(DF) “4}Cm 243/244 AEA Frac. {Cm)
l Tracer Volume in mL {SPKV) [Total AT Counts
Coar e Digest D.F. (DDF)

|Tracer Book No.
:JAm-243 Tracer Value dpm/mL]

(DetEf)] 0.3166 |Crm 243/244 cpm
IAEA Count Time {min)
Am 241 uCilL = <
Cm 2431244 pCill. = < .7911E-03]

DAY AM.241 PCI/L = (C241 * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)) / (C243 * SS * (2220000dpm/yCi))
(Cm-243/244 pCilL = (Cm * Am-243 Tracer Value * SPKV * DF * DDF " {1000mLiL})) / {C243 = SS * (2220000dpm/pCi))

Relative Gounting Error = Square Root of [(1/{Am-243 cpm * min)) + {1 / (Am-241 or Gm-243/244 cpm * min))] * 1.96 * 100
IAm 243 Tracer Recovery = (Total AT Counts / TC - BKg) * (1/DetEff) * C243 * 100 / Am-243 Tracer Value * SPKV

NOTE: Am-241 Result is a LESS THAN Value.

[Am 241 pClml. = < 5.79E-06 DETECTION
Relative Counting Error = 100.0% LEVELS
in puCilmL
NOTE: Cm-243/244 Result is a LESS THAN Value. Am 241
Cm 243/244 pCilmL < 5.79E-06 5.79E-06
Relative Counting Error = 100.0% Cm 243/244
Am 243 Tracer Recovery = 88.6% 5.79E-06

nalyst: AKL Date: 05/27/98
Signature of Chemist: ,g)/{/lm M‘y@&_ JER Date: ,Zx )’}/lm 9?
<

SAMPLEWB1REV12 (/ 953103ML
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WORKBOOK PAGE: DUP4

LIQUID / SO -m-‘ :

Am 241 and Cm 243/244 LA-953-103 (VOID) or LA-953-104(B-0))
e "MAY:26:98 . JAm 241 AEA Frac.

. jDate Counted

]sampte Volume in mL (SS) 1,000

IAm 243 AEA Frac.

iCrn 243/244 AEA Frac.

(DF) 1
{SPKV) )
(DDF)

)0jiTotal AT Counts

{A_T Count Time (min)
Background in cpm

Am 241 cpm

{dpmimL)

Detector Number

IAm 243 cpm

Detector Efficiency {DetEff) ICm 243/244 cpm
IAEA Count Time 4
Am 241 uCilL = < 5.7306E-03
Cm 243/244 Cill. = < 5.7306E-03]

{ sss'rom 365

NOTE: Am-241 Result is a LESS THAN Value,

Am 241 uCi/mL = < 5.73E-06 DETECTION
Relative Counting Error = 100.0% LEVELS
in uCifmL
NOTE: Cm-243/244 Result is a LESS THAN Value. Am 241
Cm 243{244 pCiimL < 5.73E-06 5.73E-06
Relative Counting Error = 100.0% Cm 243/244
Am 243 Tracer Recovery = 90.6% 5.73E-06

OFbET 5 1Am-241 uCill = (C241 * Am-243 Tracer Value * SPKV * DF * DDF * (1000mLIL}} / (G243 * SS " (2220000dpm/Ci)}
(Cm-243/244 §CHIL = (Cm ™ Am-243 Tracer Value * SPKV ™ DF * DDF " (1000mL/L))/ (G243 ™ $S * (2220000dpm/uCi))

Retative Counting Error = Square Root of [(1/{Am-243 cpm * min)} + (1 / (Am-241 or Cm-243/244 cpm * min))} * 1.96 " 100
{Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg) * (1/DetEff) * €243 * 100 / Am-243 Tracer Value * SPKV

AKL

Date;

05/27/98

JFR

Date:

11953103\0UT\24151.WB1 05/27/98
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MNF-1640 REV. 0

WORKBOOK PAGE: SAMS
d Cm 243/244 L A-953-103 (VOID) or LA-953

-104(B-0)} LIQUID / SO SAMPLE

m 241 AEA Frac. (C241)

le Volume in mL (ss1 T 1,0001Am 243 AEA Frac. (C243)
(DF) 1]Cm 2431244 AEA Frac. (Cm)
} (SPKV} 00{Total AT Counts
ey Digest D.F. (DDF) T Count Time (min)
[ JTracer Book No. 1 Background in cpm

Am 241 cpm
lAm 243 cpm
ICm 243/244 cpm
IAEA Count Time min|
Am 241 uCill_= 1.1960E-02]
Ccm m_lz“ uCill. = < 6.4165E-03

EREPDRS Am-243 Tracer Value {dpmimL)

DetEm]

[Am-241 pCIL = (C241 * Am.243 Tracer Value * SPKV * DF * DDF * (1000mLIL)) / (C243 * SS * (2220000dpm/uCi})
Cm-243/244 yGIIL = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mLiL)) / (G243 * §S * (2220000dpm/uCi))

| seaTo001366

Relative Counting Error = Square Root of [{(1/{Am-243 cpm * min)} + {1/ (Am-241 or Cm-243/244 cpm " min})] * 1.96 * 100
Am 243 Tracer Recovery = (Total AT Counts / TC - BKg) * (1/DetEff} * €243 * 100 / Am-243 Tracer Value * SPKV

[Am 241 pClimL = 1.20E-05 DETECTION
Relative Counting Error = 4.1% LEVELS

: in uCifmL
NOTE: Cm-243/244 Result is a LESS THAN Value. Am 241
Cm 243/244 pCifmL < 6.42E-08 6.42E-06
Relative Counting Error = 100.0% Cm 243/244
IAm 243 Tracer Recovery = 89.6% 6.42E-06

AKL Date: 05/27/98

nalyst:
Signature of Chemist. 30 JR0 00 2o JER Date. A MNaw 98
U

SAMPLE.WB1REV 18/ 953103ML U

263

1A953103\0UT24151.WB1 ‘ 05/27/98




MNF-1640 REV. 0

N ‘

WORKBOOK PAGE: DUP6

Am 241 and Cm 243/244: | A-953-103 (VOID) or |LA-953-104(B-0)) LIQUID / SO
‘MAY:26:98:: JAm 241 AEA Frac. {C241)
(SS) 1,000/Am 243 AEA Frac. (c243)| =

(DF) 1{Cm 243/244 AEA Frac.
{SPKV}) - "70;200|Total AT Counts

(DDF) T Count Time (min)
ackground in cpm
(dpmimL) Am 241 cpm
431Am 243 cpm
{DetEff) 0.3166 |Cm 243/244 cpm

AEA Count Time 480)
Am 241 pCilL = 1.2278E-02
Cm 243/244 uCilL = < 6.1413E-03

23Am-241 pCill. = (C241 * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)} / (C243 * $S * (2220000dpm/uCi))
[ 398T001 366 Cm-243/244 PCi/L = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mLJL)) / (C243 * SS * (2220000dpm/pCi})

Relative Counting Error = Square Root of [(1/(Am-243 cpm * min)) + (1 / (Am-241 or Cm-243/244 cpm * min))} * 1.96 * 100
IAm 243 Tracer Recovery = (Total AT Counts / TC - BKg) * (1/DetEff} * C243 * 100 / Am-243 Tracer Value * SPKV

[Am 241 pCHmL = 1.23E-05 DETECTION
Relative Counting Error = 3.9% LEVELS
in pCi/mL
NOTE: Cm-243/244 Result is a LESS THAN Value. Am 241
Cm 243/244 pCifmL < 6.14E-06 6.14E-06
Relative Counting Error = 100.0% Cm 243/244
Am 243 Tracer Recovery = 91.7% 6.14E-06
nalyst: AKL Date: 05/27/98
[Signature of Chemist: (j”g*{dm JFR Date: 28N an 9
SAMPLE.WB1REV 1.2 953103ML M J

11953103\0UT\24151. WB1 05/27/98 264



HNF-1840 REV. 0

WORKBOOK PAGE: SAMT
Am 241 and Cm 243/244: LA-953-103

DA

V7
5//%///

ICm 243/244 cpm

0.3166
JAEACountTime ____ (n
Am 241 jCilL_= 1.3661E-02
Cm 243/244 yCUL = < 6.9524E-03)

-241 pCi/L = (C241 * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)) / (G243 * SS * (2220000dpm/pCi))
lcm-243/244 pGCinl. = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mLiL)) / (G243 * SS * (2220000dpm/pCi)}

Relative Counting Error = Square Root of [(1/{Am-243 cpm * min)} + {1 / {Am-241 or Cm-243/244 cpm * min))] * 1.96* 100
Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg) * (1/DetEff) * 243 * 100 / Am-243 Tracer Value * SPKV

Am 241 pClmL = 1.37E-05 DETECTION
C ing Error = 3.9% LEVELS
in pCVmL
NOTE: Cm-243/244 Result is a LESS THAN Value. Am 241
Cm 243/244 pClUmL < 6.95E-06 6.95E-06
Relative Counting Error = 100.0% Cm 243/244
Am 243 Tracer Recovery = 84.7% 6.95E-06

AKL Date: 05127198
Signature of Chemist: JFR pate: ¥ Vw78
SAMPLE WB1 REV 1.2 953103ML O
265

1:19531030UT\24151.WB1 05/28/98




WNP-4640 REV. 0

N '

WORKBOOK PAGE: DUP8

Am 241 and Cm 243/244 LLA-953-103 (VOID) or LA-953-104(B-0)) LIQUID / SO -m
; i “]Date Counted [Am 241 AEA Frac. {C241)
-m- Sample Volume in mL F 243 AEA Frac. (C243)
¥ S SiSample D.F. m 243/244 AEA Frac. {Cm]

lm Tracer Volume in mL (SPKV)| = = 00 otal AT Counts
Digest D.F. (DDF)
Tracer Book No.

P JAm-243 Tracer Value {dpm/mL) Am 241 cpm
[ LlQUID JDetector Number 13[Am 243 cpm

R e Detector Efficiency - (DetEff) 0.3166 [Cm 243/244 cpm

AEA CountTime _______(m 0
Am 241 jCifL = 1.3407E-02
Cm 243/244 yuCill = < 1.0961E-02

T]Am-241 pCilL = (241 * Am.-243 Tracer Value * SPKV * DF * DDF * (1000mLIL)) / (G243 * SS * (2220000dpm/Ci)
Cm-243/244 CifL = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * {(1000mLiL)) / (C243 * $S * (2220000dpm/pCi))

Relative Counting Error = Square Root of [(1/(Am-243 cpm * min)) + {1 / (Am-241 or Cm-243/244 cpm * min))} ~ 1.96 * 100
Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg) * (1/DetEff) * €243 * 100 / Am-243 Tracer Value * SPKV

IAm 241 uClimL = 1.34E-05 DETECTION
Relative Counting Error = 4.1% LEVELS
in uCilmL
NOTE: Cm-243/244 Result is a LESS THAN Value. . Am 241
Cm 243/244 pCilmL < 1.10E-05 1.10E-05
Relative Counting Error = 100.0% Cm 243/244
[Am 243 Tracer Recovery = 63.7% 1.10E-05

nalyst: AKL Date: 05/27/98
Signature of Chemist: L,é’(/b\/\ JW—"\— JFR Date: A5 m‘a’\ 7?’
\v4

SAMPLEWB1 REV 1.2 ﬂ953103ML

266

11853103\0UT24151.WB1 06/27/98




v ' WNF-1840 REV. 0

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

bATA REDUCTION REPORT
SAMPLE

S98T001366-SAM-A
File ID: 13al371.CNF

Counted on: 5/26/98 @22:27
Detector: AEAL3

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
1 183.3 183.3 300.917 300.917 12.000 6.058 6.000 3.240
2 1570.9 1570.9 255.120 255.119 12.000 4.375 6.000 2.316

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid ' Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 0.104 5.487 5.470 0.0170.03 5.42 3.8 30.4 0.137E-04

cAm24 5.479 5.470 0.009 23.3 0.105E-04
2 243 0.810 5.266 5.260 0.0060.02 42.41 1.4 172.7 0.778E-04
DI\ 37 7yeen 78 ———~— L e
Totals: 0.914 <--valid peaks only--> 47.83
DETECTOR CALIBRATION
Energy(MEV) = 4.086 + (0.0046)*Channel
Energy range (MeV): 4.086 TO 6.441
Efficiency = 0.2481 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 25130.0 100.000
Smoothed 25130.0 100.000
Composite fit 22962.7 91.376
Residuals 2167.3 8.624

Analyzed by:
) GL
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1 Léégnd:‘ Raw = Modeled Peaks =

ceesen .
teeserstsasenone ceeees Ceiesesesesrststststsnans
J R ceeevevensel

Spectrum 13al371.CNF

1,2,..,
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etc Display Max.:

ceteccsrrecsreesanneels

9918.2




Raw Data Dump for AEA Spectrum:
1
11°

21
41

251

351

391
401
411
421
431
441
451
461
471
481
491
511

0. 0. 0. 0.
0. 0. 1. 2.
0. 0. 0. 1.
1. 2. 2. 1.
1. 0. 0. 1.
0. 1. 2. 0.
1. 1. 0. 2.
2. 2. 2. 2.
0. 1. 2. 1.
1. 1. 3. 3.
0. 5. 3. 8.
0. 3. 3. 2.
4, 1. 4, 5.
4, 4, 5. 5.
2. 5. 5. 7.
4. 5. 5, 4.
4, 6. 9. 6.
7. 7. 13. 9.
8. 12. 8. 8.

13. 10. 11. 16.
12. 14. 17. 8.
16. 24. 29. 21.
36. 45, 44, 27.
63. 76. 89.  107.
230.  272.  341. 404,
1181. 1378. 1469. 1668,
214. 130. 124. 134,
63. 39. 28. 16.
11. 13. 17. 18.
70. 57. 86. 93.
207. 211. 171. 123,
22. 20. 11. 12.
0. 1. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
1. 1. 0. 1.
5. 2. 5. 0.
6. 3. 2. 3.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 1.
0. 0. 1. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0.
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« -
. MNF-1840 REV, 0
' 222-S Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.10

DATA REDUCTION REPORT
SAMPLE

S98T001366-DUP-A
File ID: 14al460.CNF

Counted on: 5/26/98 ©22:28
Detector: AEAl4

Geometry number: 1

Count time: 28804. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
D Initial Final Initial Final Initial Final Initial Final
1 195.0 195.0 300.478 300.478 14.000 6.653 7.000 3.605
2 1509.9 1509.9 254.794 254.794 12.000 5.230 6.000 2.467

3 10.7 10.7 188.810 188.721 66.000 1.000 33.000 0.100

PEAK RESULTS
Peak Error Limit: 30%

Peak . AEA Peak Centroid Count %err - Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 0.109 5.487 5.472 0.0150.03 5.92 3.7 32.8 0.148E-04

24 5.479 5.472 0.007 25.1 0.113E-04
2 Am243 0.827 5.266 5.261 0.0050.02 45.10 1.3 181.9 0.819E-04
%9ﬂﬁﬁﬂﬂﬂj7{ 0,016 4.958 0.00 0.86 9.7 3.4 0.154E-05
Totals: 0.952 <--valid peaks only--> 51.87
DETECTOR CALIBRATION
Energy (MEV) = 4,089 + (0.0046)*Channel
Energy range (MevV): 4.089 TO 6.445
Efficiency = 0.2505 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 26170.0 100.000
Smoothed 26170.0 100.000
Composite fit 24902.8 95.158
Residuals 1267.2 4.842

Analyzed by:

GL
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riNF-1640 REV. 0

« Spectrum 14a1460.CNF
1’Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 10202.8
3
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....... 2
ceesevssseennnn herersenan 2
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Raw . Data Dump for AEA Spectrum:
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201
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»

GENERAL

222-S Analytical Laboraratory HMNF-1640 REV. 0
ALPHA ENERGY ANALYSTIS
Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
S98T001367-SAM-A
File ID: 15al1548.CNF

Counted on: 5/26/98 @22:29
Detector: AEAl1S
_Geometry number: 1

Count time: 28802. Sec
- PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau

ID Initial Final Initial Final Initial Final Initial Final
12 10.0 10.0 369.266 369.266 8.000 2.763 4,000 1.148
2 238.9 238.9 300.577 300.577 14.000 5.168 7.000 3.523
3 1802.6 1802.6 254.644 254.644 10.000 3.759 5.000 2.527

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 L2227 5.787 0.28 17.0 ]

2 PII238 0.116 5.487 5.471 0.0160.02 6.18 3.6 34.7 0.156E-04
5.479 5.471 0.008 26.6 0.120E-04
3 Am243 0.791 5.266 5.260 0.0060.02 42.17 1.4 172.3 0.776E-04
IR Pomayqy ----- - mmmommeee
Totals: .907 <--valid peaks only--> 48.35
DETECTOR CALIBRATION
Energy (MEV) = 4.089 + (0.0046)*Channel
Energy range (MeV): 4.089 TO 6.444
Efficiency = 0.2473 CPM/DPM
(Data reduction compression factor: 1.)
TOTAL COUNT DATA:
Iten Total % Recovery
Raw spectrum 25590.0 100.000
Smoothed 25590.0 100.000
Composite fit 23342.3 91.217
Residuals 2247.7 8.783

Analyzed by:

GL
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_ MNF-1640 REV. 0
L. Spectrum 15a1548.CNF
1 Legend; Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 10918.2
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Raw Data Dump for AEA Spectrum:
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. e : : MNF-1840 REV. 0

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

DATA REDUCTION REPORT
SAMPLE

S98T001367~DUP-A
File ID: 16al660.CNF

Counted on: 5/26/98 @22:31
Detector: AEAl6

Geometry number: 1

Count time: 28802. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
D’ Initial Final Initial Final Initial Final Initial Final
1 151.6 151.6 300.171 300.171 10.000 5.910 5.000 2.090
2 1101.9 1101.9 254.095 254.093 12.000 4,341 6.000 1.487
3 25.3 25.3 146.499 146.494 168.000 1.000 84.000 0.100
42 6.8 6.8 106.709 106.427 14.000 2.645 7.000 7.045
5 7.2 7.2 96.883 96,391 28.000 2.708 14.000 0.136

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 P38 0.096 5.487 5.467 0.0200.03 5.39 3.9 28.3 0.128E-04
5.479 5.467 0.012 21.7 0.978E-05
2 Am24 3~2>0.667 5.266 5.255 0.0110.02 37.37 1.5 142.8 0.643E-04
2 ]\1{3’)’{7 0036 4,769 A . 760 0 009000 200 B~ —F— 039 1E=05—
4 2?7?72 4.576 0.11 77.2
52?‘2 —0015 47530 00T 6 85—12<9 3+2—0-+145E=-05
omeyds T T°TT 0 e e LTI -
Totals: 0.815 <--valid peaks only--> 45.61
DETECTOR CALIBRATION
Energy(MEV) = 4.086 + (0.0046)*Channel
Energy range (MeV): 4.086 TO 6.442
Efficiency = 0.2643 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

. Item ‘Total % Recovery
Raw spectrunm 26877.0 100.000
Smoothed 26877.0 100.000
Composite fit 21949.6 81.667

Residuals 4927.4 18.333

Analyzed by:

GL

276




WMF-1640 REYV,
C T Spectrum 16al1660.CNF EV.0
1 Legends Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 7381.3
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‘Raw Data Dump for AEA Spectrum:
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51.
64.
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203.
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1172.
97.
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31.
98.
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6.
5.
3.
3.
6.

23.
39.
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121.
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477.
1296.
87.
24.
38.
80.
53.
10.
0.
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16a1660.CNF
0. .
6. 7.
4. 3.
11. 7.
4. 5.
10. 7.
5. 5.
4. 13.
16. 7.
13. 11.
7. 18.
8. 9.
24. 14,
20. 20.
18. 28.
29. 24.
26. 31.
41. 35.
53. 58.
52. 59.
84. 75.
105. 120.
159. 168.
254, 257.
520. 564.
1261. 1113.
90. 83.
28. 18.
50. 50.
90. 121.
39. 47.
2. 1.
1. 1.
0. 1.
0. 1.
3. 3.
2. 6.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
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186.
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S HNF-1640 REV. 0

I 222-8 Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYS
Rev. 2.10

DATA REDUCTION REPORT
SAMPLE

WL24151-STD-AM
File ID: 9a9133.CNF

Counted on: 5/26/98 @22:23
Detector: AEA9

Geometry number: 1

Count time: 28803. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM
ID Initial Final Initial Final Initial Final
1 2485.2 2485.2 299.313 299.313 12.000 5.391
2 1203.4 1203.4 253.295 253.262 12.000 6.218
3 36.8 36.8 131.348 131.341 198.000 1.000
4? 7.2 7.2 120.759 120.085 6.000 0.312
52 12.7 12.7 98.490 94.352 30.000 19.772
67 14.0 14.0 65.685 67.104 34.000 20.127
7?2 6.7 6.7 63.979 63.979 10.000 0.000
87 8.3 8.3 24.158 24.005 10.000 15.726°

PEAK RESULTS
Peak Error Limit: 30%

Is

‘Tau
Initial Final
6.000 1.995
6.000 2.069
99.000 0.100
3.000 0.144
15.000 15.357
17.000 17.380
5.000 0.000
5.000 12.343

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
Pu238--, 0.551 5.487 5.472 0.0150.02 84.44 1.0 486.0 0.219E-03
5.479 5.472 0.007 372.3 0.168E-03
2 AmZd3—=>0.292 5.266 5.260 0.0060.03 44.76 1.4 187.4 0.844E-04
3 0.019 4.699 0.00 2.89 5.3 12.0 0.539E-05
4 5 : Q 22727 4.648 0.14 99.3
5 97meyT 2222 4.529 0.56 26.2
6 2277 4.404 0.63 19.4
7 7227 4.390 0.56 17.3
8 227272 4.206 0.33 25.8
Totals: 0.862 <~-valid peaks only--> 132.08
DETECTOR CALIBRATION
Energy(MEV) = 4.095 + (0.0046)*Channel
Energy range (MeV): 4.095 TO 6.451
Efficiency = 0.2413 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 73576.0 100.000
Smoothed 73576.0 100.000
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MNE- '
Composite fit 64469.5 87.623 1640 REV. 0

Residuals 9106.5 12.377

Analyzed by:

GL
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IR Spectrum 9a9133.CNF HNF-1640 REV. 0
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 16265.6
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Raw -Data-Dump for AEA Spectrum:

1

11

21
31
41
51
61
71
81
91
101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

78.
101.
148.
185.
290.
466.

1131.
317.
324.
503,

1181.

2510,
201.

0.

SO0
R

OO0
R

« e e s e e e 8 s b

OCOrROO0OOOO0OOC

0.
10.
23.

8.
13.
19.
15.
24.
24.
25.
31.
28.
37.
39.
38.
47.
60.
82.
97.

116.
116.
179.
273.
506.
1283.
291.
298.
583.
1262.
1891.
121.

COO0COO

1.
12.
10.

14.

13.
19.
21.
17.
28.
25.
29.
29.
40.
32.
46.
50.
50.
80.
99.
119.
145.
203.
261.
502.
1419.
324.
366.
556.
1328.
1190.
90.

s e s e e s 8 e e

COOOOOOOOOOOOO
R

OOCOO
R

0.
16.
15.
16.
27.
16.
17.
15.
20.
23.
23.
30.
32.
28.
46.
37.
52.
69.
83.

107.
104.
160.
214.
314.
582.
1476.
301.
380.
604.
1496.
743.
48.

0.

0.

0.

0.

0.

0.

0.

0.

0.

QOO COOOOQO
P

..

9a9133.CNF
0. 0.
8. 6.
17. 11.
15. 7.
13. 15.
13. 18.
25. 12.
15, 11.
13. 23.
30. 23.
25. 15.
27. 21.
26. 32.
37. 35.
36. 41.
49. 56.
54. 52.
58. 60.
70. 83.
91. 110.
122. 159,
163. 160.
230. 211.
329. 287.
602. 603.
1247. 926.
311. 344.
396. 380.
665. 734.
1680. 1883.
610. 501.
17. 8.
0. 0.
1. 0.
2. 3.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
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GENERAL

222-S Analytic
ALPHA
Rev.

HNF-1840 REV. 0

al Laboraratory
ENERGY A
2.10

NALY SIS

DATA REDUCTION REPORT

SAMPLE
WL24151-BLK-AM

File ID:

Counted on:
Detector:

10al1031.CNF

5/26/98 @22:24
AEAl10

Geometry number:

1

Count time: 28805. Sec
PEAK ANALYSIS
Peak Peak height - Peak center FWHM Tau

ID Initial Final Initial Final Initial Final Initial Final
1 1000.5 1000.5 253.278 253,278 12.000 3.978 6.000 1.653
2 35.3 35.3 160.287 160.283 138.000 1.000 69.000 0.100
3 8.6 8.6 113.258 112.482 26.000 27.009 13.000 13.835
42 4.2 4.2 109.951 109.951 12.000 0.000 6.000 5.196

PEAK RESULTS

Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Am243 0.695 b5.266 5.253 0.0130.02 29.78 1.6 128.5 0.579E-04
2 0066 4826— 0+-00 —2=8+—573 12-0—0~-5498-05
3 R 3 g 6060032012 046283 36—+ 1H4FE-04
4 72?7272 4.594 0.00 %%xxx

S pnamas 2222 et T

Totals: 0.772 <--valid peaks only--> 33.04

Energy (MEV)

Energy range (MeV):
Efficiency =

DETECTOR CALIBRATION

4.088 + (0.0046)+*Channel
4.088 TO 6.443
0.2341 CPM/DPM

(Data reduction compression factor: 1.)
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 20559.0 100.000
Smoothed 20559.0 100.000
Composite fit 15864.1 77.164
Residuals 4694.9 22.836

Analyzed by:

GL

283




MNP-1640 REV. 0
P Spectrum 10al031.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 6728.4
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Raw
1
11
21
31
41
51
61
71
81
91
101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

Data Dump for AEA Spectrum:
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GENERAL

MNF-1840 REV. 0

222-S Analytical Laboraratory

ALPHA

ENERGY

ANALYSIS

Rev.

2.10

DATA REDUCTION REPORT

SAMPLE

S98T001365-SAM-A

File ID:

Counted on:
Detector:

Geometry number:

Count time:

11al1130.CNF

5/26/98 @22:25
AEAll
1

28801. Sec

PEAK ANALYSIS

Peak height Peak
Initial Final

1358.3 1358.3

Peak
ID

1 253.776

Initial

FWHM
Initial Final
12,000 4,504

Tau
Initial
6.000

center
Final
253.776

Final
2.060

PEAK RESULTS

Peak Error Limit:

AEA
Frac
0.908

Peak
ID Isctope
1 Am243

Exp. Obs. Dif
5.266 5.266 0.0

Totals: <-~valid peaks o

DETEC

Energy (MEV)
Energy range
Efficiency

(Data reduction

Peak Centroid

(MeV):

°
K

30
Count %err
FWHM Rate c¢/m @95
39.59 1.4

39.59

Activity
uCi/ea
0.754E-04

d/m
167.4

f.
000.02

nly-->

TOR CALIBRATION’
4.098 + (0.0046)*Channel
4.098 TO 6.454
0.2389 CPM/DPM
compression factor:

1.)

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

%

Total
20931.0
20931.0
19006.0

1925.0

Recovery
100.000
100.000

90.803

9.197

Analyzed by:

GL
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HNF-1840 REV. O

s Spectrum 11al130.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 9327.3
1.
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GENERAL

10.5
2 1414.8

AEA
Frac
rrars

0.897

0.897

Peak
ID Isotope
1

2 Am243

Totals:

Peak height
Initial

Item
Raw spectrum-
Smoothed
Composite fit
Residuals

MNF-1840 REV. 0

222-S Analytical Laboraratory
ALPHA ENERGY ANALY SIS
Rev. 2.10

DATA REDUCTION REPORT

. SAMPLE
$98T001365-DUP-A
File ID: 12al216.CNF

Counted on: 5/26/98 ©22:26
Detector: ) AEA12
Geometry number: 1
Count time:

28803. Sec

PEAK ANALYSIS

Tau
Initial
4.000
5.000

FWHM
Initial Final
8.000 4,850
10.000 4.626

Peak center
Initial Final
297.333 297.333
251.597 251.597

Final
2.058
2.298

Final
10.5
1414.8

PEAK RESULTS

Peak Error Limit: 30%
Activity
uCi/ea

Serr
@95
15.8
1.4

Count
FWHM Rate c/m

Peak Centroid
Exp. Obs. Diff.
5.483
5.266 5.268 ~.0020.02 39.91

39.91

d/m

172.3 0.776E-04

<--valid peaks only-->

DETECTOR CALIBRATION
Energy(MEV) = 4,085 + (0.0047)*Channel
Energy range (MeV): 4.085 TO 6.492

Efficiency = 0.2340 CPM/DPM
(Data reduction compression factor: 1.)
TOTAL COUNT DATA:

Total %
21365.0
21365.0
19315.2

2049.8

Recovery
100.000
100.000

90.406

9.594

Analyzed by:

GL

.89



L. Spectrum 12al1216
1 Legend: Raw = .... Modeled Peaks
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Raw Data Dump for AEA Spectrum: 12al1216.CNF HNF-1640 REV. 0
1° .

, . . . 0. . . 0. 0 0. 0.
11 0. 0. 0. 0. 1. 1. 0. 0. 0. 0.
21 0: 0. 0. 0. 0. 0. 1. 0. 2. 0.
31 1. 2. 0. 0. 1. 1. 0. 2. 0. 0.
41 1. 1. 1. 1. 0. 1. 0. 0. 2. 2.
51 1. 1. 0. 1. 1. 0. 1. 1. 0. 0.
61 1. 0. 3. 1. 1. 1. 2. 1. 0. 3.
71 2. 0. 1. 0. 2. 2. 1. 2. 3. 3.
81 1. 2. 3. 2. 2. 0. 4. 2. 2. 2.
91 1. 2. 1. 3. 0. 1. 3. 2. 4. 1.

101 0. 4. 2. 2. 1. 2. 1. 2. 2. 2.

111 1. 3. 3. 2. 1. 3. a. 4. 5. 1.

121 1. 6. 2. 5. 3. 9. 2. 2. 1. 4.

131 1. 3. 1. 6. 4. 3. 1. 5. 2. 7.

141 5. 8. 5. 3. 6. 6. 7. 3. 1. 7.

151 a.. 7. 3. 7. 5. 3. 9. 7. 8. 7.

161 3. 6. 8. 7. 3. 3. 9. 6. 8. 10.

171 16. 7. 10. 11. 7. 8. 13. 8. 13. 9.

181 7. 12. 12. 10. 12. 12. 8. 7. 11. 13.

191 23. 10. 14. 11. 16. 27. 21. 20. 26. 18.

201 16. 16. 18. 25. 14. 30. 19. 30, 24, 26.

211 33. 22. 31. 31. 24. 33. 34. 45. 38. 48.

221 51, 67. 55. 54. 66. 69. 89. 96. 99. 93.

231 95. 1i4. 152. 153. 164. 197, 201.  259. 265.  361.

241 411. 454, 578. 675. 753. 884. 1024. 1142. 1292. 1464.
251 1540. 1632. 1527. 1302. 794. 413. 248. 149. 128. 121.

261 105. 86. 107. 76. 74. 67. 43. 36. 24. 16.
271 5. 6. 0. 2. 0. 2. 1. 0. 0. 2.
281 1. 2. 1. 3. 2. 1. 6. 5. 9. 2.
291 3. 12. 7. 5. 13. 11. 12. 9. 16. 6.
301 5. 3. 1. 3. 2. 0. 0. 1. 0. 1.
311 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.
321 0. 0. 0. 0. 0. 0. 0. 1. 1. 1.
331 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
341 0. o. 0. 0. 0. 0. 0. 1. 1. 0.
351 0. 0. 1. 0. 2. 0. 0. 0. 0. 1.
361 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
371 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. o.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
481 c. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.
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worklistdata Versiqn 1.0 05/15/96 B REV.0 Page:

05/27/98 15:27

LABCORE Completed Worklist Report for Worklist# 24155

Analyst: akl Instrument: - AB18 Book#
Method: Rev/Mod
Worklist Comment: AN-101 PU239 STD=1.0 mL lad

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
187D, 0 . @PU23901 PU2390%  LIQUID: 1ji3E-04": 1 1.27k 113393 %" Racovaty:
1 st 0 @PU23901 PU23901E LIQUID - 1,00  1.86E+00 1.860 % Ct Exxoxr
157D 0. @Py23501 P390 T LIGUID 100 7 - 9. G0E0L 50:000"% Recovery,
2 BLNK 0  @PU23901 PU23901 LIQUID 1 <3.41E-6 uci/mt
2 BLNK 0 ‘6PUZ3901 PU23S0IT LIGUID 100 8.90E£01 897000.'% Recovery:
2 BLNK o @PU23901 PU23901E LIQUID 1.00 1.00E+02 100.000 ucCi/mf
3 SAM:PLE S98T001365 .0 @PU23901;PU23901. 'LIQUID N/A. 8.27E-06 :3:98e~006: uCi/mk
3 SAMPLE S98T001365 0 @PU23901 PU23901T LIQUID N/A 8.21E+01 % Recovery
i:SAMPDE 5981’001;355 ¢ o @PU23901 PU23501E LIQ‘UID N/A 5 .35E+00 : z %0 “Ereox
4 pUp S98T001365 0  @PU23901 PU23901 LIQUID 8.27E-6 8.658-6 4.492 RED
+pop ~S9BTO0I365 & - " @PU23501 BU23901T LIQUID 400, 6. T0BMT 87:000 % ‘Rebovery:
4 $98T001365 0 @PU23901 PU23901E LIQUID 1.00 5.15E+00 5.150 % Ct Error
[ S§8t00156¢ 10 @PU23901 . PU23501, " LIGUID L/ N/K 5828505 5. 676+ 006 uCk/uk
5 5987001366 O  @PU23901 PU2390LT LIQUID N/ 9.23E+01 % Recovery
5- S9BT001366 0 -@Pljéssm PU23501E LIQUID . N/K .2 32E400 Sigk. E:;'rpr
] 598T001366 0  @PU23901 PU23901 LIQUID 5.82E-5 5.79E-5 0.517 RED
6 DUP. S98T001366 .- 0. @‘PU23901>P023901T LIQUID 100 B.49E+0L 84,300: % Raco‘vez'y ;
& Dup $98T001366 0 @PU23901 PU23901E LIQUID 1.00 2.33E+00 2.330 % Ct Error
7 SPMPLE. . . SOETO013671 00 i @EN23901 PUAB0L: I LIGUID N/A 654805 674167008 5 uok/ml
7 SAMPLE 898T001367 0 @PU23901 PU23901T LIQUID N/A 8.62E+01 % Racovery
7 SAMPLE." ~ $9BT001367 -0 @PU23901  PUZ390LE LIQUID: "5 N/Aw: -7 .2, 26500 %O UERner
8 DUP 598T001367 O @PU23901 PU23501 LIQUID 6.54E-5 6.62E-5 1.216 RPD
8’ DUP 598T0b13$7 Q 6]?023901 PU23901T :LIQUID. B 100 8.16E+0L. d 81600 % Racovery,
8 bUp $98T001367 0 @PU23901 PU23901E LIQUID 1.00 2.32E+00 2.320 % Ct Error
Final page for worklist

page f klist# 24155

Analyst Signature Date Analyst Signature Date

Units shown for QC (BLK/BKG) may not reflect the actual units.
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05/21/98 13:43 MMNF-1640 REV. 0 Page.; 1
0% LABCORE Data Entry Template for Worklist# 24155

" Analyst: &EL Instrument: PU01 /4 4 Book# g&fgﬁ 2

Method: LA-953-104 Rev/Mod PO
Worklist Comment: AN-101 PU239 STD=1.0mL lad Sample 51z 5\/ Ludlum

S Type Sample# R A Test Matrix Group# Project

1 STD @PU23901 LIQUID

2 BLNK . @PU23901 LIQUID

3 SAMPLE S98T001365 0 @PU23901 LIQUID 98000238 AN-101 GRAB1

Analytes Requested: PU23901 , PU23901E, PU23901T
4 DUP 35987001365 0 @PU23901 LIQUID

5 SAMPLE S$98T001366 0 @PU23901 LIQUID 98000238 AN-101 GRABL
Analytes Requested: PU23901 , PU23901E, PU23901T

6 DUP $98T001366 0 @PU23901 LIQUID

7 SAMPLE ' S98T001367 0 @PU23901 LIQUID 98000238 AN-101 GRAB1
Analytes Requested: PU23901 , PU23%01E, PU23901T

8 DUP © 838T001367 0O @PU23901 LIQUID
Final page for worklist # 24155

W\D a?:/ae/ % ‘ﬂéw{% T 727/%

Analyst Signature Analyst Signatrdre Date

Wi‘ ) 52297

Data Entry Comments.:

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

2393




MWNF-1640 REV. 0

. ’

WORKBOOK PAGE: STD1

Pu 238 and 239/240 : LA-943-128 (VOID) or LA-953-104(B-0)) LIQUID STD
MAY-26-98|Pu 236 AEAFRAC __ (C236) 0.392
$8 1.000PU 238 AEAFRAC _ (C238) 0.000
DF 1.000]PU 239 AEAFRAC  (C239) 0.531
SPKV| 0.100|[TOTAL AT COUNTS 3861
DIGEST DILUTION FACTOR DDF . -1.000 AT COUNT TIME (MIN) 30
[TRACER BOOK NO 145843 IBACKGROUND incpm ___ {Bkg) 0.070
| 18P 236 cpm 40.160
EFF 0.269 PU 238 com 0.000
01/19/98PU 239 cpm 54.360
2270.000 JAEA COUNT TIME 480
2085.927 [Pu 239/240 pCillL 1.2728E-01
"~ |Pu-236 TRACER VALUE (dpm/mL) 0.000 .
BllSTANDARD BOOK NO 28857
ISTANDARD VALUE in pCifmb 1.120E-04

Pu-236 Decay Corrd Value = Pu-236 Preparation Value *[e to the power of {{-In2 * Decay Time/1040.95}}
KllPu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)* 1/EFF *C236*100/Pu-236 Decay Corr'd Value * SPKV
IPu 239/240 UCIfL = (C239)(Pu 236 Decay Corrd Value)(SPKV){(1000mL/LYDF)(DDF) / {{C236)(S8)(2220000 dpm/uCi))
¥llPu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
Py 238 PCiL. = [(Pu 238 dpm)(DFY(DDF)(1000mLIL)] / [(Pu-236 Tracer Recovery /100){2220000 dpmCiiD oIL(SS))
Relative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

Pu 239/240 uCifmbL 1.27E-04 DETECTION
i Relative Counting Error = 1.9% LEVELS
in pCifmL

Pu 239/240
7.99E-06

Pu 236 Tracer Recovery = 90.0%
AKL Date: 27-May-98
|Signature of Chemist: JFR Date: 28/ n @<
J7

STANDARD.WB1 REV 1.0
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‘ ‘ MNF-1640 REV. 0
WORKBOOK PAGE: BLANK2
Pu 238 and 239/240 : LA-943-128 (VOID) or LA-953-104(B-0)) L[ e

ATE COUNTED MAY-26-98PU 236 AEAFRAC __ (C236) 0.928
ISAMPLE VOLUME in mL ss 1.000]PU 238 AEA FRAC  (C238) 0.013
ISAMPLE DILUTION FACTOR DF 1.000/PU 239 AEAFRAC  (C239) 0.000
ITRACER VOLUME in mL SPKV 0.100 [TOTAL AT COUNTS 1614
DIGEST DILUTION FACTOR DDF - 1.0000 AT COUNT TIME (MIN) 30
RACER BOOK NO 145843 {BACKGROUND incp _ (Bkg) 0.070
DETECTOR NUMBER 18[PU 236 cpm 41.050
EFFICIENCY FACTOR EFF 0.2686 |PU 238 cpm 0.560
RACER PREPARATION DATE 01/19/98|PU 239 cpm 0.000

2270.00[AEA COUNT TIME 480
2085.93| Pu 239/240 pCilL. = . < 3.413E-03
0.00
ample Decay Time = Date Counted - Tracer Preparation Date

| wie24155.8LK |lPu-236 Decay Corrd Value = Pu-236 Preparation Value *fe to the power of {(-n2 * Decay Time/1040.95}]

préing €GO Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)*C236™100/(Pu-236 Decay Corrd Value * SPKV*EFF)

Pu 239/240 UClL = (C239)(Pu 236 Decay Corrd Value)(SPKV)(1000mL/L)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/Ci)]
35 0 #lPu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)

. Pu 238 LGIfL = [(Pu 238 dpm)(DF)(DDF)(1000mLIL)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/uCi)(D giL}SS)]

elative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

Pu 239/240 pCi/mL < 3.41E-06 DETECTION
#Relative Counting Error = 100.0% LEVELS
in uCi/mL
(|NOTE: Pu 238 Resuitis a LESS THAN Value. Pu 239/240
Pu 238 pCimL < 3.41E-06 3.41E-06
Relative Counting Error = 12.0% Pu 238
Pu 236 Tracer Recovery = 89.0% 3.41E-06

nalyst: . AKL Date: 27-May-98
Signature of Chemist: é/k)kx\., ﬂ/ut,/C« JFR Date: 2% ”% o

BLANKWB1 REV 1.0 (erh128ML v
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WORKBOOK PAGE: SAM3

HNF-1640 REV. 0

Pu 238 and 239/240 : LA-943-128 (VOID) or LA-953-104(B-0)) LIQUID / SAMPLE
BB |DATE COUNTED MAY-26-98[PU 236 AEA FRAC (C236) 0.863
| SAMPLE  |SAMPLE VOLUMEnmL sS 1,000]/PU 238 AEA FRAC (C238) 0.030
5 i ISAMPLE DILUTION FACTOR DF 1.000(PU 239 AEA FRAC (C239) 0.076
im TRACER VOLUME in mL SPKV| 0.100[TOTAL AT COUNTS 1602
g DIGEST DILUTION FACTOR DDF 1.0000JAT COUNT TIME (MIN) 30
RACER BOOK NO 145B43 BACKGROUND in cpm (Bkg) 0.070
EIDETECTOR NUMBER 18[/PU 236 cpm 34.470
EFFICIENCY FACTOR EFF 0.269 /Py 238 cpm 1.190
[TRACER PREPARATION DATE 01/19/88 [PU 239 cpm 3.040
RACER PREPARATION VALUE (dpm/mL) 2270.000 IAEA COUNT TIME 480
PU-236 DECAY CORR'D VALUE _ (dpm/mL) 2085.927 Pu 239/240 uCilL 8.2746E-03

|PU-238 TRACER VALUE (dpmimL) 0.000

Decay Time = Date Counted - Tracer Preparation Date
(Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of {(-In2 * Decay Time/1 040.95)]

[Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*100/(Pu-236 Decay Corr'd Value * SPKV * EFF)

- IPu 239/240 uCiL. = (C239)(Pu 236 Decay Con’'d Value)(SPKV)(1 000mU/LYDF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/uCi)]
Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
Pu 238 pCHL = [(Pu 238 dpm)(DF)(DDF)(1000mL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/uCi)(D g/L)(SS)]
Relative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.86 * 100

Pu 239/240 pCifmL 8.27E-06 DETECTION
#Relative Counting Error = 5.4% LEVELS
in pCifmL
INOTE: Pu 238 Resultis a LESS THAN Value. Pu 239/240
Pu 238 pCimL < 3.98E-06 3.98E-06
¥/ Relative Counting Error = 8.3% Pu 238
AN-101 GRAB1 - _[Pu 236 Tracer Recovery = 82.1% 3.98E-06
HAnalyst: 4 " 2 AKL Date: 27-May-98
@nature of Chemist: M w Mm JFR Date: 23 Naq 98
SAMPLEWB1 REV 1.0 (h3rzsmL ¥ v
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MNF-1640 REV. 0

i ¢

WORKBOOK PAGE: DUP4

Pu 238 and 239/240 : LA-943-128 (VOID) or LA-953-104(B-0)) LIQUID / DUP

MAY-26-98(PU 236 AEA FRAC (C236) 0.869

$s 1.000[[PU 238 AEA FRAC _(C238) 0.027

OF 1.000[PU 239 AEA FRAC (C239) 0.080

SPKV| 0.100 [ TOTAL AT COUNTS 1684

DDF . 1.0000 {AT COUNT TIME (MIN) 30

145843 BACKGROUND in cpm (8 0.070

18 PU 236 cpm 36.000

EFF 0.269|PU 238 cpm 1.120

RACER PREPARATION DATE 01/19/98 [PU 239 cpm 3.300

RACER PREPARATION VALUE (dpm/mL) 2270.000 [AEA COUNT TIME 430

PU-236 DECAY CORR'D VALUE _ (dpm/mL) 2085.927 Pu 239/240 uCill. 8.6500E-03
PU-238 TRACER VALUE {dpm/mL) 0.000

[Decay Time = Date Counted - Tracer Preparation Date

Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of {(-In2 * Decay Time/1040.95}}

%i{lPu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236100/(Pu-236 Decay Corrd Value * SPKV * EFF)

[Pu 239/240 UCi/L = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1000mL/L)(DF)(DDF) / {(C236)(SS)(D g/1.)(2220000 dpm/uCi)]
[Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
Pu 238 uCH/L = [(Pu 238 dpm)(DF)YDDF)(1000mLL)} / [(Pu-236 Tracer Recovery /100)(2220000 dpm/uGi)(D g/L)(SS)]
Relative Counting Eror = Square Root of [(1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

Pu 239/240 pCi/mL 8.65E-06 DETECTION
Relative Counting Error = 5.1% LEVELS
i in puCifmb
NOTE: Pu 238 Resultis a LESS THAN Value. Pu 239/240
< 3.73E-06 3.73E-06
5 f AR = 8.6% Pu 238
AN-101 GRAB? .. |Pu 236 Tracer Recovery = 87.0% 3.73E-06

alyst: AKL Date: 27-May-98
[Signature of Chemist: (%(AM JFR Date: 28MNay 98
943128ML J

SAMPLEWB1 REV 1.0
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WORKBOOK PAGE: SAM5

HNF-1640 REV. 0

Pu 238 and 239/240 : LA-943-128 (VOID) or LA-953-104(B-0)) LIQUID /  SAMPLE
MAY-26-98][PU 236 AEA FRAC (C236) 0.539
SAMPLE VOLUME in mL 'S8 1.000//PU 238 AEA FRAC (C238) 0.096
SAMPLE DILUTION FACTOR DF 1.000/|PU 239 AEA FRAC (C239) 0.334
\m RACER VOLUME in mL. SPKV. 0.100TOTAL AT COUNTS 2680
DIGEST DILUTION FACTOR DDF{. 1.0000[|AT COUNT TIME (MIN) 30
145B43 BACKGROUND in cpm (Bkg) 0.070
18{PU 236 cpm 38.930
EFFICIENCY FACTOR EFF 0.269 P 238 cpm 6.930
TG TRACER PREPARATION DATE 01/19/98[PU 239 com 24.140
RACER PREPARATION VALUE (dpm/mL) 2270.000 ||AEA COUNT TIME 480
PU-236 DECAY CORRD VALUE _{dpm/mL) 2085.927 Pu 239/240 uCifl. 5.8224E-02
J“ [PU-238 TRACER VALUE {dpm/mL) 0.000

Pu 238 dpm =

[Decay Time = Date Counted - Tracer Preparation Date
Pu-236 Decay Corrd Value = Pu-236 Preparation Value *[e to the power of {(-In2 * Decay Time/1040.95}]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*100/(Pu-236 Decay Corr'd Value * SPKV * EFF)

Pu 239/240 pCi/L = (C239)(Pu 236 Decay Corrd Value)(SPKV)(1000mUL/LYDF)DDF) / [(C236)}(SS)D g/L)(2220000 dpm/uCi)]
[(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
Pu 238 uCi/L = [(Pu 238 dpm)(DF){DDF)(1000mLAL)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/uCi)(D g/L)(SS})
Relative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

Pu 239/240 uCi/mL 5.82E-05 DETECTION
Relative Counting Error = 2.3% LEVELS
in pCi/mL
Pu 239/240
[Pu 238 pCimL 1.67E-05 5.67E-06
mple S#h7%|Relative Counting Error = 3.7% Pu 238
AN-101 GRAB1-- - [Pu 236 Tracer Recovery = 92.3% 5.67E-06
alyst: 1 AKL Date: 27-May-98
Si;nalure of Chemist: 00144\ AW& JFR Date: A€ MNay¥s
SAMPLEWB1REV10  (/ 943128ML ~ v
298
1943128\0UT\24155 WB1 05/27/98




HNF-1640 REV. 0

WORKBOOK PAGE: DUP6

Pu 238 and 239/240 LA-943-128 (VOID) or LA-953-104(B- 0)) LIQUID / DUP
AN pan DATE COUNTED MAY-26-98|PU 236 AEA FRAC (C236) 0.542
\-m- SAMPLE VOLUME in mL ss 1.000][PU 238 AEA FRAC (C238) 0.086
Ll 443 SAMPLE DILUTION FACTOR DF 1.000(PU 239 AEA FRAC (C239) 0.334
1“ [TRACER VOLUME in mL SPKV 0.100[[TOTAL AT COUNTS 2636
i8|DIGEST DILUTION FACTOR DDF __1.0000 AT COUNT TIME (MIN) 30
TRACER BOOK NO 145843 IBACKGROUND in cpm (Bkg) 0.070
fIDETECTOR NUMBER 18[PU 236 cpm 38.690
EFFICIENCY FACTOR EFF 0.269 |[PU 238 cpm 6.140
atch [TRACER PREPARATION DATE 01/19/98|PU 239 cpm 23.810
[TRACER PREPARATION VALUE (dpm/mL) 2270.000 JAEA COUNT TIME 480
PU-236 DECAY CORRD VALUE _ (dpmi/mL) 2085.927 Pu 239/240 uCifL 5.7902E-02

PU-238 TRACER VALUE {dpm/mL) 0.000

3 Decay Time = Date Counted - Tracer Preparation Date
[ Pu-236 Decay Corrd Value = Pu-236 Preparation Value *[e to the power of {(-In2 * Decay Time/1040.95}]
{ m Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236"100/(Pu-236 Decay Corr'd Value * SPKV * EFF)
Pu 2391240 UCiIL = (C239)(Pu 236 Decay Corrd Value)(SPKV)(1000mL/L)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/uCi)}
pared B [Pu 238 dpm = [(Total AT Counts / TC) - Bkg ~ 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
m Pu 238 uCilL = [(Pu 238 dpm)(DF)(DDF)(mDDmUL)] / [(Pu-236 Tracer Recovery 1100)(2220000 dpmlpCl)(D glL)(SS)]

Pu 239/240 pCi/mL 5.79E-05 DETECTION
Relative Counting Error = 2.3% LEVELS
in uCi/mL
Pu 239/240
1.49E-05 6.12E-06
Relative Counting Error = 3.9% Pu 238
- {iPu 236 Tracer Recovery = 84.8% 6.12E-06

alyst: N A AKL Date: 27-May-98
[Signature of Chemist: (\ Myk JFR Date: 28Mang 98
J

SAMPLEWB1 REV 1.0 943128ML
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WORKBOOK PAGE: SAM7

MNF-1640 REV.

20

SAMPLE

Pu 238 and 239/240 : L A-943-128 (VOID) or LA-953-104(B-0)) LIQUID / SAMPLE
DATE COUNTED MAY-26-98 [PU 236 AEA FRAC (C236) 0.510
ISAMPLE VOLUME in mL ss 1.000 [[PU 238 AEA FRAC (C238) 0.095

| SAMPLE DILUTION FACTOR DF 1.000[PU 239 AEA FRAC (C239) 0.355

SPKV| 0.100 [TOTAL AT COUNTS 2842

DDF 1.0000 AT COUNT TIME (MIN) 30

145843 |[BACKGROUND in cpm (Bkg) 0.070

18[PU 236 cpm 38.080

EFFICIENCY FACTOR EFF 0.269 [PU 238 cpm 7.120

RACER PREPARATION DATE 01/19/98 [PU 239 cpm 26.500

RACER PREPARATION VALUE (dpm/mL) 2270.000 JAEA COUNT TIME 480

SEYREIR| PU-236 DECAY CORRD VALUE _(dpm/mL) 2085.927 Pu 239/240 pCiL 6.5404E-02
{dpm/mL) 0.000

Pu 238 LCilL =

Decay Time = Date Counted - Tracer Preparation Date
[Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of {{-In2 * Decay Time/1040.95}]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*100/(Pu-236 Decay Corr'd Value * SPKV * EFF)
[Pu 239/240 puCilL. = (C239)(Pu 236 Decay Corr'd Value)(SPKV){1000mL/LY(DF)(DDF) / {{C236)(SS)D @/L)(2220000 dpm/uCi)]
Pu 238 dpm = {(Total AT Counts / TC) - Bkg * 1/EFF * C238) - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100}
[(Pu 238 dpm)(DF)(DDF)(1000mL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/uCi)(D g/L}(SS))
Relative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (1/ (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

Pu 239/240 pCi/mL 6.54E-05 DETECTION
Relative Counting Error = 2.3% LEVELS
in pCifmL
Pu 239/240
Pu 238 pCimL 1.75E-05 6.41E-06
7 Relative Counting Error 3.7% Pu 238
AN 101 GRAB1 |Pu 236 Tracer Recovery 86.2% 6.41E-06
nalyst: , AKL Date: 27-May-98
|Signature of Chemist: ()Q/(AM W JFR Date: 28\ 7L
SAMPLE.WB1 REV 1.0 (/ sszizame O %
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HNF-1840 REV. 0

WORKBOOK PAGE: DUP8

Pu 238 and 239/240 : LA-943-128 (VOID) or LA-953-104(B-0)) LIQUID / pup
59 MAY-26-98|PU 236 AEA FRAC (C236) 0.514
ss 1,000 PV 238 AEA FRAC (C238) 0.093
OF 1,000 P 239 AEA FRAC (C239) 0.362
SPKV 0,100 [TOTAL AT COUNTS 2669
DDF * . 1.0000 [AT COUNT TIME (MIN) 30
145843 BACKGROUND in cpm (Bk 0.070
18/[PU 236 cpm 35.910
EFFICIENCY FACTOR EFF 0.269PU 238 com 6.470
RACER PREPARATION DATE 01/18/98|lPU 239 cpm . 25330
2270.000 [AEA COUNT TIME . 480
2085.927|  Pu 239/240 yCil 6.6175E-02

0.000

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*100/(Pu-236 Decay Corr'd Value * SPKV * EFF)

Pu 239/240 pCill = (C239)(Pu 236 Decay Corrd Value)(SPKV)(1000mL/L){DF)(DDF) / [(C236)(SS)D ¢/L)(2220000 dpm/pCi)]
Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
Pu 238 pCilL = [(Pu 238 dpm)(DF)(DDF)(1000mL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/uCi)(D g/L}(S8)]

Pu 239/240 pCilmL 6.62E-05 DETECTION
Relative Counting Error = 2.3% LEVELS
in pCi/fmL.
Pu 239/240
Pu 238 pCimL 1.70E-05 6.72E-06
Relative Counting Error = 3.8% Pu 238
PPu 236 Tracer Recovery = 81.6% 6.72E-06
nalyst: AKL Date: 27-May-98
Signature of Chemist: ™ {Q.du}—u\ JFR Date: AT Way 28 -
U

SAMPLE.WB1 REV 1.0 943128ML
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MNF-1840 REV. 0

' ' 222-S Analyticgl Laboraratory
GENERAL ALPHA ENERGY ANALYSTIS
) Rev. |2.10
DATA REDUCTION REPORT
SAMPLE
WL24153-STD-PU
File ID: 1al000.CNF
Counted on: 5/26/98 @22:14
Detectors: AEAl
Geometry numbey: 1
Count time: 28806. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Hinal Initial PFinal Initial Final
12 10.3 10.3 472.561 472.561 16.000 5.440 8.000 5.690
2 1603.1 1603.1 360.493 36(0.493 8.000 2.550 4.000 1.213
3 28.5 28.5 302.089 30%.038 16.000 11.554 8.000 8.294
4 77.2 77.2 286.401 284.328 10.000 2.490 5.000 1.904
572 22.3 22.3 269.667 269.366 12.000 2.776 6.000 1.039
6 2495.6 2495.6 228.168 228.168 10.000 2.799 5.000 1.817
PEAK |[RESULTS
Peak Error |Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. EWHM Rate c/m @95 d/m uCi/ea
1 2222 6.268 0.25 17.9
2 Pu236 0.392 5.755 5.752 0.0030,01 40.16 1.4 168.2 0.758E~04
3 2222 5.483 ) 1.00 9.7

0 0 T T o E—T.52 7 8 —————8+8—0.395E=-05_
IR oomesa¥ 3222 5.333 0.66 12.8
6 Pu239 0.531 5.147 5.144 0.0030.01 54.36 1.2 223.1 0.101E-03
Pu240 5.144 5.144 0.000 223.1 0.101E-03
Totals: 0.938 <--valid peaks only--> 96.03
DETECTOR |CALIBRATION
Energy(MEV) = 4.094 + (0.0046)*Channel
Energy range (MeV): 4.094 TO 6.449
Efficiency = 0.2436 CPM/DPM
(Data reduction comgression factor: 1.)
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 49128.0 100.000
Smoothed 49128.0 100.000
Composite fit 47018.5 95.706
Residuals 2109.5 4.294
302




Analyzed by:

GL
MNF-1840 REV. 0
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. Spectrum 1al1000.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc
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MNF-1640 REV. 0

222-S Analytical Laboraratory

GENERAL

ALPHA

Rev.

ENERGY
2.10 :

DATA REDUCTION REPORT

ANALYSTIS

SAMPLE
WL24155-BLK-PU
File ID: 2a2093.CNF
Counted on: 5/26/98 @22:15
Detector: AEA2
Geometry number:
Count time: 28801. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM
ID Initial Final Initial Final Initial Final Initi
12 11.3 11.3 471.489 471.489 16.000 5.521 8.00
2 1575.8 1575.8 359.551 359.551 10.000 2.907 5.00
3 25.3 25.3 301.140 300.909 10.000 1.230 5.00
4 65.8 65.8 285.597 285.502 10.000 3.147 5.00
5 23.2 23.2 267.572 267.362 10.000 2.397 5.00
PEAK RESULTS
Peak Error Limit: 30%
Peak AEA Peak Centroid Count %err
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m
1 2360, 2?2272 6.301 0.28 16.9
2 \S§0.928 5.795 5.775 0.0200.01 41.05 1.4 170.5
Em243- 5.779 5.775 0.004 233.5
3 Pu238 0.013 5.487 5.500 -.0130.01 0.56 12.4 3.2
—Am24t— 5.479 5.500 -.021 2.5
~4——FNZ28  U.032—5+400-57427 =.0270. 012 ++4-0—8-+2 8.2
5 0.012 5.342 0.01 0.52 14.5 2.1
M;7 98 - e
Totals: 0.984 <--valid peaks only--> 43.53
DETECTOR CALIBRATION
Energy(MEV) = 4,085 + (0.0047)*Channel
Energy range (MevV): 4.085 TO 6.492
Efficiency = 0.2408 CPM/DPM
(Data reduction compression factor: 1.)
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 21236.0 100.000
Smoothed 21236.0 1060.000
Composite fit 21028.4 99.022
Residuals 207.6 0.978

Analyzed by:
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Final
5.152
1.355
0.585
2.334
1.375

Activity
uCi/ea

0.768E-04
0.105E-03
0.144E-05
0.110E-05
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. Spectrum 2a2093.CNF MNF-1640 REV. 0
-1 'Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 8968.5
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o MNF-1840 REV, 0

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

DATA REDUCTION REPORT
SAMPLE

S98T001365-SAM~-P
File ID: 3a3186.CNF

Counted on: 5/26/98 @22:16
Detector: AEA3

Geometry number: 1

Count time: 28800. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
D Initial Final Initial Final Initial Final Initial Final
1 1288.7 1288.7 359.982 359.982 10.000 2.951 5.000 1.322
2 43.3 43.3 301.702 301.659 10.000 3.568 5.000 1.643
3 24.7 24.7 285.957 285.636 8.000 1.991 4.000 1.060
4 112.6 112.6 227.096 227.096 10.000 3.928 5.000 1.958

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Pu236 0.863 5.755 5.752 0.0030.01 34.47 1.5 152.6 0.687E-04
2 Pu238 0.030 5.487 5.483 0.0040.02 1.19 8.5 7.2 0.323E-05

-Am24t— 5.479 5.483 -.004 5.5 0.247E-05
4 Pu239 0.076 5.147 5.140 0.0070.02 3.04 5.1 13.2 0.594E-05
Pu240 5.144 5.140 0.004 13.2  0.594E-05
IR g mand$ ————— T T
Totals: 0.982 <--valid peaks only--> 39.24
DETECTOR CALIBRATION
Enerqgy (MEV) = 4.096 + (0.0046)*Channel
Energy range (MevV): 4.096 TO 6.451
Efficiency = 0.2305 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 19180.0 10606.000
Smoothed 19179.9 99.999
Composite fit - 18835.8 98.206
Residuals 344.2 1.794

Analyzed by:

GL
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1 Legend: Raw =

Spectrum 3a3186.CNF HNF-1640 REY, 0
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‘Raw Pata Dump for AEA Spectrum:
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MNF-1840 REV. 0

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

DATA REDUCTION REPORT

SAMPLE
$98T001365-DUP-P
File ID: 4a4186.CNF

Counted on: 5/26/98 @22:17
Detector: AERA4

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 1228.0 1228.0 359.172 359.172 10.000 2.985 5.000 1.153
2 37.4 37.4 301.089 301.003 10.000 3.096 5.000 1.171
3?2 25.1 25.1 290.103 290.103 10.000 0.613 5.000 4.973
4 25.1 25.1 284,789 284.155 10.000 1.521 5.000 0.562
5 119.1 119.1 226.720 226.719 12.000 4.201 6.000 2.059

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Pu236 0.869 5.755 5.744 0.0110.01 36.00 1.5 150.4 0.678E-04
2 Pu238 0.027 5.487 5.476 0.0110.01 1.12 9.1 6.4 0.287E-05

—A2AT 5.479 5.476 0.003 4.9 0.220E-05

3R 277918 2207 5.426 0.20 37.5
5 Pu239 0.080 5.147 5.134 0.0130.02 3.30 4.9 13.5  0.608E-05
Pu240 5.144 5.134 0.010 13.5 0.608E-05

Totals: 0.992 <--valid peaks only--> 41.10 v
DETECTOR CALIBRATION
Energy(MEV) = 4.091 + (0.0046)*Channel
Energy range (MeV): 4.091 TO 6.447
Efficiency = 0.2442 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Iten Total % Recovery
Raw spectrunm 19888.0 100.000
Smoothed 19887.6 99.998
Composite fit 19824.2 99.679
Residuals 63.8 0.321

Analyzed by:
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MNF-1640 REV. 0
. Spectrum 4a4186.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 7527.4
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. Raw-Data Dump for AEA Spectrum:

471
481
491
511

0.
1.

o
e+ e s e e e s s e o s e s o

N .
WOORNENOONORRHRERROWR

64.
40.
2.
6.
8.
12.
30.
21.
45.
10.
18.
49.
150.
718.
1243.

0.
0.

=
.

D )

WWHENREROHOONOOOK

2.

58.
198.
664.
780.

“ .

e e s o e o s e s

Y
VWWOWNRFRFOOOOOOOHROOOWOoOOOO

96.
6.
6.
2.
7.
3.

33.

20.

43.
6.

17.

37.

212.
613.
307.

W WO OOWOOHOOODODONFHOOO
. .

BRI I

el
.

28.
103.
4.
3.
7.
8.
9.
38.
20.
14.
18.
25.
61.
254.
690.
86.

—
s e e e e e o e e .

O A OO EOOOO

.

4a24186.CNF
. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 2.
0. 0.
0. 2.
0. 0.
1. 0.
0. 2.
4. 1.
2. 1.
1. 0.
2. 3.
0. 1.
0. 1.
1. 2.
1. 8.
11. 4.
22. 29.
122. 132.
2. 3.
3. 3.
7. 5.
6. 11.
11. 6.
38. 31.
22. 26.
16. 11.
9. 11.
27. 38.
63. 88.
301. 350.
727. 890.
21. 0.
0. 3
0. 0
1. 0
0. 0
0. 0.
2. 1.
0. 0.
0. 0.
1. 1.
1. 1.
3. 2.
0. 0.
0. 0.

314

“ s e e

P

e e e e s e e e

w o
N ONOWNWNWNONN P HOREOOROOROO

1

e e e

11.
38.
20.
2.
13.
25.
91.
434,
1044.
1.
1.
1.
0.
0.

R

BWNORNEEHWOROOOOHOOHKFO

e 4 4 e 4 s e s e s e s s s e

12.
50.
131.
1.
2.
5.
15.
22.
14.
24.
7.
14.
33.
103.
523.
1318.

ONWEEHOROONEH OO

1640 REV. 0
0. 0.
1. 1.
0. 2.
1. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
1. 0.
0. 1.
1. 1.
4. 1.
1. 2.
3. 0.
0. 0.
1. 1.
2. 2.
5. 4.

14. 10.
61. 63.
105. 80.
2. 1.
2. 5.
6. 7.
10. 12.
22. 22.
14. 27.
40. 42. :
11. 13.
14. 23.
22. 40.
103.  137.
635.  643.

1457. 1498.
0. 3.
1. 0.
0. 1.
0. 1.
0. 0.
1. 1.
1. 1.
0. 0.
0. 1.
1. 1.
6. 4.
0. 2.
0. 0.
0. 0.



GENERAL

Peak Peak
ID Initial
1 1601.0
27 64.2
3 243.8
47 7.9
5 1038.1
Peak AEA
ID Isotope Frac
1 Pu236 0.539
2 Fararers
3 Pu238 0.096
—Am241
4 YR o178 2222
5 Pu239 0.334
Pu240
Totals: 0.969

MNF-1640 REV. 0

222-S Analytical Laboraratory
ALPHA ENERGY
Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
S98T001366-SAM-P
File ID: 5a5141.CNF

Counted on: 5/26/98 @22:18
Detector: AEAS
Geometry number: 1

Count time: 28804. Sec
PEAK ANALYSIS
height Peak center FWHM
Final Initial Final Initial Final
1601.0 363.050 363.050 10.000 2.550
64.2 320.593 320.593 8.000 0.000
243.8 304.728 304.724 10.000 2.819

7.9 272.152 271.339 6.000 0.686

1038.1 230.167 230.166 12.000- 3.628
PEAK RESULTS
Peak Error Limit: 30%

Peak Centroid Count $%err
Exp. Obs. Diff. FWHM Rate c/m @95
5.755 5.758 -.0030.01 38.93 1.4

5.563 0.00 1000.
5.487 5.490 -.0030.01 6.93 3.4
5.479 5.490 -.011
5.336 0.17 34.0
5.147 5.147 0.0000.02 24,14 1.8
5.144 5.147 -.003
<--valid peaks only--> 70.00
DETECTOR CALIBRATION
Energy(MEV) = 4.088 + (0.0046)*Channel
Energy range (MeV): 4.088 TO 6.444
Efficiency = 0.2442 CPM/DPM

{Data reduction compression factor: 1.)

TOTAL COUNT DATA:

ANALYSTIS

Tau
Initial
5.000
4.000
5.000
3.000
6.000

Final
1.277
3.686
1.125
0.307
2.408

Activity
uCi/ea
0.733E-04

d/m
162.7

39.4
30.2

0.177E-04
0.136E-04

98.9
98.9

0.445E-04
0.445E-04

Item Total % Recovery
Raw spectrum 34692.0 100.000
Smoothed 34691.9 100.000
Composite fit 33685.8 97.100
Residuals 1006.2 2.900

Analyzed by:
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NF-1040 REY. O

C Spectrum 5a5141.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 9173.8
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. Raw- Data Dump for AEA Spectrum:
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NN MNF-1640 REV. 0

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

DATA REDUCTION REPORT
SAMPLE

S98T001366-DUP-P
File ID: 6a6124.CNF

Counted on: 5/26/98 @22:19
Detector: AEA6
Geometry number: 1

Count time: 28802. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
D Initial Final Initial PFinal Initial Final Initial Final
1 1726.6 1726.6 360.786 360.786 8.000 2,254 4,000 1.245
2 259.5 259.5 302.432 302.430 8.000 2.398 4,000 1.233
3 1099.3 1099.3 228.079 228.079 10.000 3.207 5.000 2.321

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Pu236 0.542 5.755 5.750 0.0050.01 38.69 1.4 168.4 0.758E-04
2 Pu238 0.086 5.487 5.481 0.0060.01 6.14 3.6 36.3 0.164E-04

Ny 3 5.479 5.481 ~-.002 27.8 0.125E-04
3 Pu239 770,334 5.147 5.139 0.0080.01 23.81 1.8 101.5 0.457E-04
Pu240 5.144 5.139 0.005 101.5 0.457E~04
Totals: 0.962 <--valid peaks only--> 68.64
DETECTOR CALIBRATION
Energy(MEV) = 4.090 + (0.0046)+*Channel
Energy range (MeV): 4.090 TO 6.446
Efficiency = 0.2345 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 34259.0 100.000
Smoothed 34258.7 99.999
Composite fit 32948.0 96.173
Residuals 1311.0 3.827

Analyzed by:
. GL
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Spectrum 6a6124.CNF MNF-1640 REV. 0
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 7531.4
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N MNF-1640 REV. 0
Raw Data Dump for AEA Spectrum: 6a6124.CNF
1

0. . 0. 0. 0. 0. 0. 0. 0. 0. 0.
11 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
21 1. 0. 0. 0. 1. 0. 2. 0. 2. 2.
31 1. 2. 1. 0. 0. 0. 0. 0. 0. 0.
41 0. 0. 0. 1. 0. 1. 3. 0. 2. 0.
51 0. 0. 0. 1. 0. 1. 0. 1. 0. 0.
61 0. 0. 1. 0. 3. 1. 0. 0. 1. 3.
71 0. 0. 0. 1. 1. 0. 2. 0. 3. 2.
81 1. 0. 1. 0. 0. 0. 0. 0. 0. 2.
91 0. 1. 4. 1. 1. 2. 0. 0. 0. 0.
101 0. 2. 2. 1. 2. 2. 4. 2. 0. 0.
111 2. 1. 0. 0. 1. 0. 0. 3. 3. 3.
121 2. 3. 1. 1. 5. 3. 1. 1. 1. 0.
131 2. 0. 1. 1. 5. 1. 1. 2. 1. 0.
141 3. 2. 3. 5. 4. 6. a. 5. 7. 4.
151 2. 4. 5. 6. 3. 3. 4. 1. 2. 4.
161 5. 2. 1. 5. 1. 2. 7. 2. 5. 2.
171 3. 6. 3. 5. 7. 4. 2. 8. 2. 7.
181 9. 8. 4. 5. 6. 8. 5. 9. 6. 9.
191 10. 11. 7. 15. 9. 8. 10. 18. 14. 17.
201 14. 23. 13. 20. 18. 25. 30. 31. 37. as.
211 52. 62. 84. 117. 129. 162. 215. 250. 260.  305.
221 303,  394. 455,  644. 840. 990. 1237. 1379. 1310. 1002.
231 654. 330.  166. 53. 16. 4. 3. 2. 2. 1.
241 3. 2. 3. 3. 3. 5. 2. 5. 2. 4.
251 7. 7. 8. 10. 8. 7. 4. 3. 3. 3.
261 4. 6. 6. 6. 11. 8. 9. 15. 8. 11.
271 12. 13. 8. 5. 8. 10. 11. 12. 9. 21.
281 23. 22. 34. 32. 56. 58, 66. 50. 42. 56.
291 63. 79. 99. 123. 102.  100. 102. 113. 145. 175.
301 249. 323,  358. 286. 122, 63. 16. 4. 8. 6.
311 9. 0. 7. 5. 10. 10. 9. 7. 6. 6.
321 13. 13. 17. 21. 4. 16. 24. 19. 20. 17.
331 21. 31. 33. 19. 32. 36. 3s.  37. 52. 53.
341 . 60. 83. 92.  133. 146. 187. 221.  333. 496.  643.
351 794. 802. 685. 572. 585. 666. 834. 1070. 1497. 1985.
361 2300. 2104. 1287. 455. 119, 20. 1. 1. 1. 2.
371 0. 0. 0. 1. 1. 3. 0. 2. 1. 1.
381 1. 1. 1. 0. 1. 0. 1. 3. 0. 0.
391 0. 1. 0. 1. 0. 0. 0. 0. 0. 1.
401 3. 1. 0. 0. 1. 0. 0. 1. 0. 1.
411 0. 2. 0. 1. 0. 0. 2. 0. 1. 0.
421 1. 1. 0. 0. 1. 0. 0. 1. 0. 1.
431 1. 1. 1. 0. 0. 0. 0. 0. 0. 0.
441 0. 1. 0. 0. 0. 0. 1. 0. 1. 0.
451 0. 0. 0. 0. 1. 0. 1. 0. 0. 1.
461 0. 2. 0. 1. 0. 2. 2. 1. 1. 2.
471 1. 2. 5. 9. 8. 5. 2. 2. 2. 2.
481 2. 0. 0. 0. 0. 1. 0. 0. 0. 1.
491 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
511 0. 0.
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WMNF-1640 REV. 0

222-5 Analytical Laboraratory

GENERAL ALPHA ENERGY ANALYSTIS

Rev. 2.10
DATA REDUCTION REPORT
SAMPLE

S98T001367-SAM-P
File ID: 7a7171.CNF

Counted on: 5/26/98 ©22:20
Detector: AEA7

Geometry number: 1

Count time: 28804. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM
ID Initial Final Initial Final Initial Final
1 1630.5 1630.5 363.844 363,844 10.000 2.361
2 278.3 278.3 305.462 305.460 8.000 2.601
32 11.4 11.4 271.963 271.580 8.000 1.947
4 1180.5 1180.5 230.820 230.819 10,000 3.347

PEAK RESULTS
Peak Error Limit: 30%

Tau

Initial Final
5.000 1.233
4.000 1.201
4.000 0.442
5.000 2.284

Peak AEA Peak Centroid Count S%err
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m
1 Pu236 0.510 5.755 5.755 0,0000.01 38.08 1.4 157.4
2 Pu238 0.095 5.487 5.486 0.0010.01 7.12 3.4 40.1
~Am%ﬁiﬁ; 5.479 5.486 -,007 30.7
3 fARB77] 22272 5.330 0.46 15.8
4 Pu239 0.355 5.147 5.143 0.0040.02 26.50 1.7 107.4
Pu240 5.144 5.143 0.001 107.4
Totals: 0.960 <--valid peaks only--> 71.70
DETECTOR CALIBRATION
Energy(MEV) = 4.081 + (0.0046)*Channel
Energy range (MeV): 4.081 TO 6.436
Efficiency = 0.2468 CPM/DPM
(Data reduction compression factor: 1.)
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 35842.0 100.000
Smoothed 35841.2 99.998
Composite fit 34642.3 96.653
Residuals 1199.7 3.347

Analyzed by:

Activity
uCi/ea
0.709E-04
0.181E-04
0.138E-04

0.484E-04
0.484E-04

GL
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s HNF-1640 REV. 0

Spectrum 7a7171.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 9614.8
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" Raw ‘Data Dump for AEA Spectrum:

1
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
1.

VB OANWWNHENERWORO
.

S 6 4 s e e s s s e o e o o

w
.

10.
12.
41.
297.
1490.
3.

0.

5.
19.
11.
57.
139.
11.
10.
22.
49.
336.
1036.

11.
9.
20.
42.
312.
1307.
3.

5.

8.
20.
21.
52.
157.
2.

9.
19.
68.
450.
1372.

NNNNNWNNNERE R R ORFROO=OO0

. .

[~

13
19
60
364
1020
3

4

5

19
19
54
209
11
16
30
57
684
1872

o

COCWUNOORRONOROK

e o e s

.« .

D T T T T SO

.

.

.

.

o v e e e e s

0.
0.

C 4 e 4 e+ e v e e s e 4 e

OCUVORNWNONFEFREOON

fee]
.

6.
17.
31.
63.

388.
627.

4.

5.

6.
12.
21.
71.

269.

4.
11.
25.
62.

717.
2104.
0.

7a7171
0.
1.
0.
1.
0.
2.

7.
30.
99.

350.

5.
16.
25.

108.
778.
2025.

323

.CNF

oo
e 4 e o e e & o s e e s e

VONWKRKFHFEFRFERFPNWOOR

..

3.

14.
29.
112,
681.
1284.

OCOoOOoOrROOoCONMNW
e .

e e s e s e

OO WK
Y

[oReRe o]

SOV ORNO

R

e e e o 4 e e

.

183.
928.
11.
7.
9.
11.
7.
65.
143.
169.
9.
24.
27.
144.
600.
115.

o e s e 4 e

ONOOWHO

N
o .

NOWWNI=ENORNE
.

e s et e s e 0 s

{ted
.

34.
211.
1141.

4.
3.

10.

8.

11.
62.
111.
69.

9.

18.
39.
191.
679.
18.

43.
238.
1368.

4.
2.
6.

13.
14.
56.
126.
14.

5.

20.
39.
266.
890.

2.




N

GENERAL

HNF-16840 REV. 0
222-S Rnalytical Laboraratory
ALPHA ENERGY ANALYSIS
Rev. 2.10

DATA REDUCTION REPORT
SAMPLE

S98T001367~DUP-P
File ID: 8a8127.CNF

Counted on:
Detector:
Geometry number:

5/26/98 @22:22
AEAS8
1

Count time: 28801. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau

ID Initial Final Initial Final Initial Final Initial PFinal
1 1515.0 1515.0 363.154 363.154 10.000 2.337 5.000 1.185
2 274.6 274.6 304.858 304.855 10.000 2.552 5.000 1.353
3 1133.0 1133.0 230.430 230.430 12.000 3.256 6.000 2.199

PEAK RESULTS

Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Pu236 0.514 5.755 5.757 -.0020.01 35.91 1.5 158.4 0.714E-04
2 Pu238 0.093 5.487 5.489 ~.0020.01 6.47 3.5 38.9 0.175E-04

b 14 5.479 5.489 -.010 29.8 0.134E-04
3 Pu239 0.362 5.147 5.146 0.0010.01 25.33 1.8 109.5 0.493E-04
Pu240 5.144 5.146 -.002 109.5 0.493E-04
Totals: 0.968 <--valid peaks only--> 67.71
DETECTOR CALIBRATION
Energy(MEV) = 4.086 + (0.0046)*Channel
Energy range (MeV): 4.086 TO 6.442
Efficiency = 0.2313 CPM/DPM
(Data reduction compression factor: 1.)
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 33564.0 100.000
Smoothed 33564.0 100.000
Composite fit 32504.0 96.842
Residuals 1060.0 3.158

Analyzed by:

GL
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HNF-1640 REV. O
B . Spectrum 8a8127.CNF
1 Legend: | Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 8543.3
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;Raw Data Dump for AEA Spectrum:
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HNF-1640 REV. O

OPPORTUNISTIC ANALYTES
APPENDIX A




HNF-1640 REV. 0
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{6-0ct-1998 13:13:01 Page:
1-0002-1

Opportunistic Analyses for AN-101 Grabl Samples
AN-101 GRAB1

(CORE NUMBER: n/a
{SEGMENT #: 1AN-98-1

'SEGMENT PORTION: Supernat
Sample# R|A#{Analyte Unit Standard % Blank Result| Duplicate Average| RPD %|Spk Rec %] Det Limit|Count Err#%
S98T00 Tot. Organic Carbon by Coul. ug/mL 102.7 1.400]  3.06e+02 265.0 285.51 14.4 91.20 6.750 n/a
S98T00 Silver-1CP-Acid Dil. ug/mL 97.00| <1.00e- 410 1.330 1.370] 5.84 -50] 5.10e-01 n/a
15981001 Arsenic-1CP-Acid Dil. ug/mk 99.20] <1.00e- < .100 <5.10e0 n/a n/a 1.0 -100 n/a
15981001 Boron-1CP-Acid Dil, ug/mb 98.40] <5.00e-0 .920 3.090 3.005} 5.66 1.0 .550 n/a
|S981001 Barium-1CP-Acid Dil ug/mlL 98.40] <5.00e-02] < .550 <2,55e0 n/a n/a 98.20 .550 n/a
|S987001 (Beryl Lium-ICP-Ac il. ug/mL 00.0] <5.00e-03| <2.55e-01] <2.55e-1 n/a n/a 03. 2.55e-01 n/a
|$987001 |Bismuth-ICP-Acid . ug/mL 00. <1.00e-01] < . 100 <5.10e0 n/a n/a 03. .100 n/a
|S98T1001 Calcium-1CP-Acid - ug/mL 7.601 <1.00e-01{ < 5.100] - <5.10e0 n/a n/a 09. .100 n/a
|s981001 Cadmium-[CP-Acid . ug/mL 98.40] <5.00e-03| <2.55e-01] <2.55e-1 n/a n/a 01. 2.55e-01 n/a
|S98T001 Cerium-ICP-Acid - ug/mL 99.00] <1.00e-01] < 5.100 <5.10e0 n/a n/a 01. .100 n/a
|S98T001 Cobalt-I1CP-Acid - ug/ml. 97. <2.00e-02] < -020 <1.02e0 n/a n/a 99.50 .020 n/a
|S98T00 {Copper-1CP-Acid - ug/mL 9%. <1.00e-02] <5.10e-01] <5.10e-1 n/a n/a 95.70] 5.10e-01 n/a
|S987001 |Potassium-1CP-Acid Dil. ug/mL 99.80] <5.00e-01] 6.96e+02 -680.0 688.0] 2.33 70.1 25.50 n/a
|$987001 Lanthanum-1CP-Acid Dil. ug/mL 99.00] <5.00e-02] < 2.550 <2.55e0 n/a n/a 101. 2,550 n/a
15987001 Lithium-ICP-Acid Dil. ug/ml. 99.20] <1.00e-02{ <5.10e-01] <5.10e-1 n/a n/a 98.3 5.10e-01 n/a
|$987001 Magnesium-1CP-Acid Dil. -|lug/mL 99.80]| <1.00e-01| < 5.100 <5.10e0 n/a n/a 01. . 100 n/a
|S98T001 Molybdenum-1CP-Acid Dil. ug/mL 98.00[ <5.00e- 3.550 3.440 3.495] 3.15 . .550 n/a
987001 eodymium-1€P-Acid Dil. ug/mL 9.00] <1.00e- < _5.100 <5.10e0 n/a n/a . .100 n/a
CJ 15987001 Phosphorus-1CP-Acid Dil. ug/mb 7.80] <2.00e- 52.60 52.30 52.45] 0.57 0. 0.20 n/a
) [sv8r001 Lead-ICP-Acid Dil. ug/mb 5.60} <1.00e- < -100 <5.10e0 n/a n/a 5. =100 n/a
(o 159870013 Sult fur-I1CP-Acid Dil ug/mL 98.80] <1.00e- 2.90 81.20 82.05] 2.07 99.1 5.100 n/a
987001 Antimony-ICP-Acid Dil. ug/mL 97.40| <6.00e- < 3.060 <3.06e0 n/a n/a 02. 3.060 n/a
|$987001 Selenium-1CP-Acid Dil. ug/mbL 92.80] <1.00e- < .100 <5.10e0 n/a n/a 06.0 5.100 n/a
|S981001 silicon-ICP-Acid Di ug/ml. 99.00] <5.00e- 7.00 16.80 16.90] 1.18 02.0 2.550 n/a
|$987001 Samarium-1CP-Acid Dil. ug/mb 97.20] <1.00e-01] < .100 <5.10e0 n/a nfa 98.60 5.100 n/a
[S981001 trontium-ICP-Acid Dil. ug/mb 99.20] <1.00e-02]| <5.10e-01] <5.10e- n/a n/a 101.0f 5.10e-0 n/a
|S987001 itanium-1CP-Acid Dil. ug/mb 89.20] <1.00e-02] <5.10e-01} <5.10e- n/a n/a n/al 5.10e-0 n/a
[S981001 hatlium-ICP-Acid . ug/mt. 96.00| <2.00e-01] < 0.20 <1.02¢ n/a n/a 98.00 0.20 n/a
|$981001 Uranium-[CP-Acid Dil. ug/mL 96.10] <5.00e-01] < 5.50 <2.55¢ n/a n/a 99.00 5.50 n/a
[S98T001 anadium-ICP-Acid Dil. ug/mL 100.2] <5.00e-02] < -550 <2.55e0 n/a n/a 102.0 .550 n/a
|$98T001 inc-1CP-Acid Dil. ug/mL 100 <1.00e-02] <5.10e-0 <5.10e-1 n/a n/a 105.0] 5.10e-01 n/a
|S987001 romide by [on Chromatograph |ug/mL 98. <1.25e- <1.39e+0 <1.39e2 n/a n/a 98.47 38.9 n/a
1987001 Oxalate-1C-Dionex 4000/450 ug/ml. 5. <1.05e- <1.17e+0 <1.17e2 n/a n/al - 95.86 16.7 n/a
|$987001 Ammonia by ISE-Std Additions |ug/mlL 1.77 <5.000 .280 <5.00 n/a n/a 97.00 5.000 n/a
$98700 Cobalt-60 by GEA uCi/mL 05.5] <2.31e-04| <7.54e-04| <b.87e-4 n/a n/a n/al 1.00e-03 n/a

0 ‘A3Y OVO4-dNH



114-0ct-1998 13:13:39 . Page: 2
W-0002-1

Opportunistic Analyses for AN-101 Grabl Samples
AN-101 GRAB1

CORE NUMBER: n/a
SEGMENT #: 1AN-98-2

SEGMENT PORTION: Supernate
Sample# R{A#]Analyte uUnit Standard % Blank Result| Duplicate Average| RPD %|Spk Rec %| Det Limit|Count Err%
[S98T001363 Tot. Organic Carbon by Coul. {ug/mbL 102.7 1.400] 1.12e+03 1.19e+03] 1.16e+03| 6.06 n/a 0.00 n/a
[S98T001363 Silver-1CP-Acid Dil. ug/mb 97.00] <1.00e-02 7.360 8.060 7.710] 9.08 n/a 4.010 n/a
[S98T001363 Arsenic-1CP-Acid Dil. ug/mL 99.20] <1.00e-01] < 0.10 <4.07e n/a n/a n/a 40.10 n/a
|S987001363 oron-1CP-Acid Dil. ug/mL 98.40] <5.00e-02] < 20.10 <2.01e n/a n/a n/a 20.10 h/a
[S98T001363 arium-1CP-Acid Dil ug/mt. 98.40| <5.00e-02] < 20.10 <2.01e n/a n/a n/a 20.10 n/a
|S98T001363 D_|Berytlium-ICP-Acid Dil. ug/mL 100.0| <5.00e-03] < :000 <2.00el n/a n/a n/a .000 n/a
|S987001363 (D [Bismuth-1CP-Acid Dil. ug/ml 100.0] <1.00e-01] < 40.1 <4.01e n/a n/a n/a 40,10 n/a
|S98T001363 Calcium-1CP-Acid Dil. ug/ml 97.60{ <1.00e- <__40.1 <4.01e n/a n/a n/a 40.10 n/a
|S98T001363 Cadmium-1CP-Acid Dil. ug/ml 98.40] <5.00e-: <__2.00 <2.00ef n/a n/a n/a -000 n/a
|$981 Cerium-ICP-Acid Dil. ug/mb 99.00] <1.00e- <___40. <4.0%e n/a n/a n/a 40.10 n/a
|S981 D |Cobalt-ICP-Acid Dil. ug/mL 97.20] <2.00e-02]| < .0 <8.02¢0 n/a n/a n/a 8.020 n/a
S98' |ID_|Copper-1CP-Acid . ug/mL 94.60] <1.00e-02] < 4.0 <4.07e0 n/a n/a n/a 4.01 n/a
$98' Potassium-ICP-Acid Dil. ug/mL 99.80] <5.00e-01] 3.03e+03 3.06e+03]  3.04e+03] 0.99 n/a 200 n/a
$98' Lanthanum-ICP-Acid Dil. ug/ml. 99.00] <5.00e-02} < 0. <2.01e1 n/a n/a n/a 20. n/a
Lithium-ICP-Acid Dil ug/mL 99.20] <1.00e-02] < 4.010 <4.01e0 n/a n/a n/a 4.0 n/a
Magnes ium-1CP-Acid Dil. ug/mL 99.80] <1.00e-01] < 40. <4.01el n/a n/a n/a 40. n/a
<w Molybdenum-ICP-Acid Dil. ug/mbL 98.00] <5.00e-0 28.5 29.00 28.75| 1.74 n/a 20. n/a
D_[Neodymium-ICP-Acid Dil. ug/mL 99.00] <1.00e-01] < 40. <4.0%el n/a n/a n/a 40. n/a
(€2 D_|Phosphorus-ICP-Acid Dil. ug/mb 97.80] < e- 4.80e+ 500.0 490.01 4.08 n/a 80. n/a
Q@ Lead-ICP-Acid Dil. ug/mk 95.60] <1.00e-01] < _ 40. <4.07el n/al _n/a n/a 40. n/a
Sulfur-1CP-Acid Dil ug/mL 98.80| <1.00e- 6.94e+ 703.0 698.5] 1.29 n/a 40, n/a
Antimony-1CP-Acid Dil. ug/mbL 97.40| <6.00e- < 4.10 <2.41e1 n/a n/a n/a 4,10 n/a
elenium-1CP-Acid Dil. ug/mL. 92.80] <1.00e- < 40.10 <4.0%el n/a n/a n/a 40. n/a
jlicon-1CP-Acid Di ug/mL. 99.00] <5.00e- 32.20 33.90 33.05] 5.14 n/a 20. n/a
amarium-1CP-Acid Dil. ug/mL 97.20] <1.00e- < 40.70 <4.07el n/a n/a n/a 40. n/a
trontium-1CP-Acid Dil. ug/mbL 99.20] <1.00e-02] < 4.010 <4.07e0 n/a n/a n/a 4.0 n/a
D _jTitanium-ICP-Acid . ug/mL 89.20] <1.00e-02] < 4.010 <4.01e0 n/a n/a n/a 4.0 n/a
hallium-I1CP-Acid . ug/mL 6.00| <2.00e-01] < 0.20 <8.02¢ n/a n/a n/a 0. n/a
Uranium-ICP-Acid Dit. ug/mL. 6.10| <5.00e-01] <2.00e+02 <2.00¢: n/a n/a n/a 200 n/a
Vanadium-ICP-Acid Dil. ug/mL. 00.2] <5.00e-02| < 20.10 <2.01¢ n/a n/a n/a 20. n/a
1001 Zinc-1CP-Acid Dil. ug/mL 00 <1.00e-02{ <_ 4.010 <4.07e0 n/a n/a n/a 4.0 n/a
0 Bromide by Ion Chromatograph |ug/mL 98. <1.25e-01] <1.28e+03 <1.28e3 n/a n/a n/al 1.28e+03 n/a
|S98T001 Oxalate-IC-Dionex 4000/450 ug/mb 95. <1.05e-0 1.19e+03 <1.07e3 n/a n/a n/al 1.07e+03 n/a
98100136 Ammonia by ISE-Std Additions Jug/mL 91.77 <5.000 1.80 22.70 22.25| 4,04 n/a 5.000 n/a
98100136 Cobalt-60 by GEA uci/ml 05.5] <2.31e-04] <3.15e-03| <3.05e-3 n/a n/a n/al 3.00e-03 n/a
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Project Title/Work Order

HNF-1640 Rev. 0 "Tank 241-AN-101, Grab Samples, 1AN-98-1, 1AN-

EDT NO.: EDT-623169

98-2 and 1AN-98-3 Analytical Results for the Final Report ECN NO.: N/A
Text With EDT/ECN

Name MSIN all Attach ONLY

DE&S Hanford, Inc.

J. E. Meacham S§7-14 X

U.S. Department of Energy, RL

C. A. Babel S7-54 X

Lockheed Martin Hanford Corp.

J. N. Appel G3-21 X

K. G. Carothers R2-11 X

T. M. Blaak S$5-13 X

M. J. Kupfer H5-49 X

J. G. Burton S7-21 X

J. B. Schaffer R2-12 X

L. A. Stauffer R2-11 X

J. A. Voogd H5-03 X

A. E. Young R1-10 X

J. Jo R2-12 X

Lockheed Martin Services, Inc.

Central Files A3-88 1

Pacific Northwest National lLaboratory

R. A. Bechtold K7-22 X

K. L. Silvers K9-08 X

A. F. Noonan K9-81 X

Waste Management of Hanford, Inc.

D. C. Hetzer S6-31 X

K. L. Powell $3-30 X

C. M. Seidel $3-30 X

R. K. Fuller T6-12 X

L. A. Diaz T6-12 X*

LTIC T6-03 X

SGN Eurisys Services Corp.

B. A. Higley H5-27 X

W. S. Callaway $3-90 X

Defense Nuclear Federal Safety Board

Rich Tontodonato X

625 Indiana Ave. N. W.
Washington D.C. 20004
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